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1 DAAAC

1.1 Introduction

The DAAAC data acquisition management software simplifies single-shot and repetitive single-shot
laboratory testing by centralizing data acquisition, analysis, archival, and instrument control in a
single, turnkey package. DAAAC is specifically designed to address the demanding recording
requirements associated with high-value, transient events.

The DAAAC user interface consists of three modules — Archive, TestMan, and Analyze — that operate
as one system, documenting and organizing all test parameters, instrumentation, signal path
components, and event data. The Archive module is DAAAC's database manager. From Archive,
users can select databases, import or export data and organize and transfer stored data. The
Analyze module displays and prints data and provides tools for examining and processing waveforms
and images. The TestMan module supports both single-shot data acquisition and multi-shot test
sequences. It manages instrument inventories and communication, and provides a consistent
graphical interface for management of various instrument types. TestMan also manages signal path
component inventories and definitions. These signal path definitions are use to automatically
process (aka, “reduce”) data during the acquisition sequence. An additional DAAAC module,
NetCom, provides the interface between the other DAAAC modules and the database. While
NetCom is an important part of DAAAGC, it is not one that you will interact with. Figure 1-1 depicts
the DAAAC modules and their highest-level relationships. One of the most important aspects of the
DAAAC architecture is that these modules, although separate executables, use inter-process
communication (IPC) to exchange information and operate as a single, integrated software
application.

Microsoft Windows
— 2
— - NetCom T Archive .
Database
i Operator
— Analyze —
Microsoft
SQL Server
Management
Studio or — TestMan < |n5trtfments (e.g.,
- -  oscilloscopes)
Access DAAAC Software Application
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Figure 1-1. The DAAAC system components

1.2 DAAAC Installation Types

Each DAAAC installation can be customized via software keys. This section describes the use of the
keys that determine the characteristics of a particular installation, and then discusses the common
installation types.

1.2.1 DAAAC Keys

DAAAC installations are customized to the needs of specific user groups. All DAAAC installers
include a set of custom software keys that lock and unlock various DAAAC features, depending on
the configuration purchased. Keys are used to enable particular instrument drivers and signal path
component types. They are also used to enable custom capabilities that are not generally useful to
all operators. For this reason, menus and toolbars that appear in a particular DAAAC installation
may not exactly match those discussed in this document. Keys and keyed features are discussed in
more detail throughout this manual.

1.2.2 Acquisition System

The Acquisition installation (models D4S and D5S) includes all DAAAC modules and is used to
acquire, reduce, manually process, and store data.

1.2.3 Analysis Only

The Analysis Only installation (models DA40 and DA5) excludes TestMan from the installation. No
acquisition or data reduction is available. It is a low-cost option for installations that are often used
to review and analyze data collected by other DAAAC installations. Archive may be used to connect
to existing databases through NetCom. Analyze is used to recall, review, and manipulate waveform
and image data using a variety of processing tools.

1.2.4 Analysis with Reduction

This installation (models DAR4S and DARSS) excludes TestMan’s instrument communication and
data acquisition capabilities, but does include signal path definition and supports automated data
reduction. It also includes all capabilities of the Analysis Only system.

1.2.5 Database Server

The Database Server installation (model DBS) is used in networked systems that include a dedicated
computer to host the database. These installations include the DAAAC Archive and NetCom
modules, which provide the interfaces to the database server application. The Analyze module may
also be included, but it is not a required component.

1.3 DAAAC Data Configuration

DAAAC is primarily designed to collect and store waveform and image data from diagnostic
instruments. In addition, all elements of the system configuration used to generate and collect the
waveforms/images are stored. Collected data is stored in a relational database, with dedicated
tables for each object type. The table below provides a description of the primary objects and
organizational elements that managed by the DAAAC software. A diagram of the entire DAAAC
database, including all tables and their relationships, is shown in Section 12.
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Database

The Database stores the raw waveforms and image data captured from
diagnostic instruments during an acquisition, and the associated processed
waveforms and images that result from applying automatic or manual
processes to the raw data. The database also maintains a complete
definition of the DAAAC configuration at the time of the acquisition and
establishes links between the various data objects so that configuration
parameters are associated with the collected waveforms and images.

Data Organization

Shot

A shot is a single instance of arming the active instruments, detecting
triggers from all armed instruments and receiving the data from those
instruments. The number of raw waveforms and images received in a shot
will equal the total number of instrument channels configured. If
instruments are configured to produce data in burst mode (Section 4.6.4.4)
those instruments will produce multiple waveforms in a single shot. Shots
are distinguished by a serial value (shot number), which is automatically
incremented by DAAAC.

Sequence

A sequence is a group of shots acquired using automated data acquisition
(via a sequencer, an optional DAAAC component). A sequence is typically
defined by specifying automated changes to individual instrument settings,
using a fixed set of signal generation and diagnostic hardware.

Test

A test is a named collection that is associated with multiple shots and/or
sequences. As such, it is a management tool that allows the grouping of
shots that share some common collection attribute such as customer, test
asset, instrument configuration, execution configuration, time period, etc.

Waveform

A waveform consists of collections of X,Y (independent, dependent) pairs of
data, received from a single instrument, producing a one-dimensional plot
of the data. Waveforms are the primary acquisition, display, and processing
object in most DAAAC installations.

Image

Images are two dimensional data arrays, with two independent values
representing the horizontal and vertical position (pixel) and a dependent
value at each pixel. Image data is typically the result of acquisition from
cameras, but can also be generated by analysis operations (e.g., generating
a spectrogram from a waveform).

Raw Data

Raw data is waveform or image data retrieved directly from an instrument,
during an acquisition sequence.
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Processed
Data

Processed data is typically generated by performing a series of user-
configured operations on a raw data object. Data generated in this manner
is linked to its associated raw data in the database. Processed data can also
be manually generated or imported.

Hardware Organization

Station

A station is a single node in a networked collection of acquisition computers.
Each DAAAC installation with acquisition capabilities is a station. A
standalone configuration is an installation that runs on a single host
computer and has a single station. A networked configuration consists of
multiple stations, with acquisition sequences coordinated through a
dedicated station called Test Director.

Instrument

An instrument represents diagnostic or signal generation hardware attached
to the station. Each instrument is enabled via a software driver, developed
by Voss Scientific, and the suite of instruments available to a given customer
is determined by that customer’s keys. The instrument has a custom
configuration dialog that allows the user to set parameters that will be used
to configure the physical instrument before an acquisition event.

Channel

Each recording port (diagnostic instrument) or output port (signal
generator) is an instrument channel. In a multi-channel instrument, DAAAC
can be configured to receive data from or transmit data through any
combination of the available instrument channels.

Cal Item

Cal Items represent the hardware and software components that are used
to automatically process raw data. Hardware cal items represent the
physical components that sense a signal (sensors, probes), modify the signal
(amplifiers, attenuators), and transmit that signal (cables) to a recording
device. Cal items are defined by their characterization parameters, often
including a characterization curve (e.g., the item’s frequency dependent
response).

Signal path /
cal line

A linked collection of cal items that represents all physical and processing
components from a sensor to the associated diagnostic instrument channel
is referred to as a signal path or cal line. Because signal paths are associated
with an instrument channel, they are configured to process a particular class
of data (e.g., narrowband waveform, wideband waveform, image).

Graph

The collection of all defined signal paths and any links between those signal
paths is called the graph. Individual instruments, channels, and cal items,
when added to the graph, are referred to as graph nodes.
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Configurations

Current, A configuration is not a single data object, but a collection of objects that
Historical, represents the state of the system at a point in time. It includes the
Named instrument list, instrument settings, acquisition and reduction settings, the

cal graph, and cal items. The current configuration represents the present
state of the system. Historical configurations are those in effect when data
was acquired. Named configurations are manually created by the user.

1.4 Manual Organization

This section has provided a very brief introduction to the capabilities, organization and terminology of
DAAAC. The remainder of the manual will provide a detailed look into DAAAC and examine all of the
features available in each of the modules.

e Section 2 - Getting Started. This section begins with a simple description of the DAAAC
installation and licensing process for use on a single computer. It then proceeds through every
phase of the first execution of DAAAC, using a simple tutorial. This process will create a database
and a station, and add a digitizer. A test will be added, the instrument configured and an
acquisition sequence executed. Finally, the chapter will demonstrate configuration of a simple
data reduction process in TestMan, computing processed data from acquired raw data.

e Section 3 - Common DAAAC
. This section describes general use elements that are common to the four main DAAAC modules
and are common across the various possible installations and key sets. Among the items
discussed are the toolbar, the status bar, general menu options and many others.

The following sections present the individual DAAAC modules. Each section begins with a narrative
discussion of the module, providing a complete presentation of the purpose, configuration and
operation of the module. Subsections discuss important elements of each module.

Each module’s introductory subsection is followed by a subsection that describes the toolbar icons. A
table shows the toolbar icons with associated descriptions. Subsections following the table present
detailed discussions of the toolbar functions.

Each module’s third subsection presents the module’s menu structure. This discussion is also tabular
and is hierarchical. The first table presents the main menu items, left-to-right on the module. Each of
the main entries is then broken out into a table that contains the menu entries under the main menu.
The entries are presented by name, followed by a description. In many cases the description in the table
is sufficient and no further detail is provided. Where the menu entry needs clarification, a section below
the table provides the additional detail, item-by-item. The detail will include a discussion and any
shortcuts to the operation.

Many menu items open one or more dialog boxes. Dialog boxes are either described in the context of
the associated menu and toolbar items, or are included in the module’s fourth subsection. Dialog boxes
are presented with an image of the dialog along with a narrative and/or a table detailing the dialog’s
controls.
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The module sections are:

Section 4 TestMan. TestMan is the latest DAAAC module, and it combines the functionality of
the previous DAAAC Acquire and CalMan modules. TestMan is used to configure and execute
the automated sequence of operations that comprise the data acquisition and reduction
processes. It is also used to manage the inventory of instruments and signal path hardware.

Section 5 Archive. The Archive module manages the various databases that have been created
under DAAAC. It is used to specify the active database and to transfer data in and out of the
DAAAC system and between DAAAC databases.

Section 6 Analyze. Raw and Processed data is displayed in Analyze after data acquisition and
reduction by TestMan. Existing data may also be recalled from the database or imported into
DAAAC. Once displayed in Analyze, the data can be examined and manipulated.

Section 7 NetCom. The NetCom module coordinates data transfer between the other modules
and the database. NetCom has a minimal user interface.

Additional sections cover specific aspects of the DAAAC software:

Section 8 Cal Items. Provides a detailed narrative description of every cal item (signal path
component). Some cal items have common interfaces and are presented as a group. The
organization of the entries varies depending on the type and complexity of the cal item.
Section 9 Data Reduction. Describes the methods available to automatically process the data
acquired on the recording instruments.

Section 10 FOMs. FOMs are statistics calculated for waveform and image data. Every FOM
available within DAAAC is presented two tables, the first for waveforms and the second for
images.

Section 11 Software Installation. Describes the process used to install and license DAAAC on a
new computer or update an existing DAAAC installation.

Section 12 Database Architecture. A diagram that shows the various tables in the DAAAC
database and their relationships to each other.
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2 Getting Started

2.1 Installing DAAAC

DAAAC uses an automated software installer and a 3™-party licensing application. See Section 0 for
installation instructions.

2.2 First Execution

This section will walk the first-time user through a simple, but complete, system configuration and
execution for a DAAAC installation on a single computer. A database will be created. TestMan will be
configured by adding an instrument to the inventory and then to the instrument list and configuring the
instrument. A test will be created and a shot will be taken and the data displayed for review in Analyze.
A simple data reduction signal path will then be configured and a second shot will generate both the raw
and processed (reduced) data that will again be presented for review in Analyze.

Begin by double-clicking the DAAAC shortcut that the installer placed on the desktop.
If a desktop icon was not created, DAAAC is launched via the Archive.exe application,
typically located at C:\Program Files (x86)\DAAAC. When DAAAC starts, any modules
that open in minimized mode will be accessible from the task bar along the bottom of
the desktop.

3]

DAAAC

2.2.1 Database

Click on the Archive task to display it. In a new installation the first task is to create a database to
contain the configuration information, acquired data, and processed data.

DAAAC can use either a Microsoft Access (Jet engine) database or a Microsoft SQL Server database. The
Jet database stores data is stored in a single (.mdb) file, which can be stored anywhere on the host
computer or networked drive. While simple to configure and easy to use, the Jet database format is
limited to 2 GBytes total size. Large-scale system installations will often use a SQL Server database,
which supports the large databases that are commonly generated by multi-station or auto-sequenced
configurations. Note that SQL Server is a Microsoft application that must be separately purchased,
installed, and configured. A related option is the use of SQL Server Express, which is provided by
Microsoft at no cost. SQL Server Express operation is identical to that of the full SQL Server package, but
Express is limited to 10 GBytes total size. The following discussion assumes the use of the Jet database
engine to store DAAAC data.

On first execution, Archive will begin the process of preparing a database by opening a standard
Windows browser dialog. Navigate to an appropriate folder (creating new folders from within the
browser dialog as necessary), specify a file name, and click Open. The new database will be created and
displayed as a document window in the Archive module (Figure 2-2). This document will be discussed in
detail in Section 5.1.1.

DAAAC can have multiple Jet databases open at the same time, however only one database is active.
The active database will store information generated by actions in Archive, TestMan, and Analyze.
Additional databases can be used to support data transfer, but only the active database is used to define
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and support the acquisition, import, and processing operations. The location of the active database is
stored in the Windows registry and automatically loaded when Archive starts.

I Create DAAAC Database s
« v » ThisPC » Documents > daaac » demo w | @ Search demo gl
Organize = MNew folder =~ O @

~
MName Date modified Type Size
s+ Quick access
I Desktop Mo items match your search.
* Downloads
[ vicky
projects
f@ OneDrive
3 This PC
¥ Network
£ >
File name: |demo-f0r-manua|.mdb V| Access Database (*.mdb) w

Figure 2-1. Creating a new database

L Archive - * ZAURAK1D 127.0.0.1 D\ daaach db\demo-for-manual. mdb

— O *
File Tasks Preferences Tools Data View Window Help

= =] Sy |—h] @
i Wi Y 5 A\ -
| - *ZAURAK10 127.0.0.1 D:\daaac\db\demo-for-manual.mdb = e =
0 of 0 named configurations displayed
E-Ef Stations Configuraticn Name Time Comment
[ Tests

Configurations

= Waveforms

Raw Waveforms
#-F Processed Waveforms
i..@ Stored Files

Mumber of waveforms to display (0 = no limit) 10000

Ready

Figure 2-2. Database window in the Archive module
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2.2.2 TestMan

This section walks through each step of the process of configuring TestMan to capture data for the first
time. Throughout the process an example is presented that can be duplicated by the first-time user on
any installation that includes TestMan. An oscilloscope driver will be used in this tutorial. We
recommend using either the Voss Wave device (a simulated oscilloscope) or an available oscilloscope /
digitizer of your choosing.

2.2.2.1 Add Station

Before any action can be performed by DAAAC, at least one station must be added to the database. Ina
standalone installation, only one station will be added. The TestMan module will automatically open
the station configuration dialog on first execution as in Figure 2-3.

Station Selection b d

Available stations :

Mame Address Description Create a local station
Mame : |DE|TId
Dezcription |

IP addrezs . 127.0.0.1

Racks ’3_ Rack height : ’3_
<< Add

< >

Cancel

Figure 2-3. Create and select a station

As shown on the right side of the figure, the station is identified by name (required) and description
(optional). The network address of the station is set here. Shown in Figure 2-3, the address is fixed at
127.0.0.1, which is the universal address of the local machine. After specifying the station name and an
optional description, you press the Add button to add the station definition to the list on the left. Then
select the station from the list and press OK to continue.

2.2.2.2 Add an Instrument to the Inventory

TestMan maintains an inventory of instruments that are available for use in acquisition tasks. Before
indicating that an instrument will participate in acquisitions, the instrument must first be added to the
inventory. This can either be done as a distinct operation, or is typically be done as part of the process
of adding an instrument to the acquisition set. This tutorial will examine the latter process. To get to
the acquisition instrument list, first click on the Instruments tab in the bottom-left corner of the

window. Then, right-click in an empty space on the instrument list and select Add from the popup
menu. The Inventory dialog will appear.
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Instrument Inventory >

Select :

(1) Manufacturer (£) Model (3) Serial Mumber
Acqiris F DS050804 S 123
i 05050808
Anritsu DS091204 /
BNC
Cameras/Spectrometers DS0S2544
HP DS0S4044
Kewsight E4448A
LeCroy E5061B
Misc. E3257D
Mational-Instruments M50-¥ 31047
Posttioners MN5181A
Rohde & Schwarz M5
Stanford Research W NS0 W

Generate Serial Mumber : |'|231 Add to s/n list

Mext = Cancel | Help

Figure 2-4 - Adding an Instrument to the Inventory

Select the manufacturer of the appropriate instrument from the Manufacturer list (Voss Scientific if
using the virtual wave driver, Agilent if following this tutorial). The entries in this list will vary
depending on the key set installed. Select the appropriate model (Wave, if using the Voss virtual wave
driver, DSO-S 104A if following this tutorial) from the Model column. The instrument must be added
to the inventory by serial number. The serial number may either be manually typed or generated by
DAAAC. Either type into the Serial Number control or click Generate to auto-create a new serial
number. Click Add to s/n list to add a new serial number to the inventory. The item will appear, by
serial number, in the Serial Number column.

2.2.2.3 Add Instrument to Instrument List

Select an instrument from the serial number list then click Next in the dialog of Figure 2-4. A dialog will
appear that will allow the instrument to be named and configured. The instrument address, if known,
can be specified at this step. If not known, the address can be specified after the instrument is added.
The dialog may also have a Setup button enabled. If it does (as the instrument here does), the button
must be pressed to complete the setup.
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Interface & Setup : Agilent DS0-5 1044 x

Station : |Demn

IP Address : Rack - |Hack1
|12?. 0.0 . 1

Position |2

SE.'tIJpI MName - |DSO Demo

| Finish | Cancel Help

Figure 2-5 - Add Instrument Dialog

Clicking Setup opens an additional instrument configuration dialog. In the case of the this driver, it asks
you to choose a memory option.

Dialog >

Memory Option 100mM -

10M

20M
Ok| 5

200mM
500mM

Figure 2-6 DSO-S 104A Setup Dialog

Note: For all drivers with a Setup button, the configuration presented in the setup dialog is permanent
once the dialog is closed. Selections should be made to accurately reflect the hardware options since it
cannot be changed later during instrument configuration.

Click OK, then Finish. The instrument will appear at the next available slot in the instrument list.
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O ASTA Test Management - next shot : 1 - [Demac]

E File Tasks Edit Preferences Inventory Graph Acquisition Reduction 7T

@|EE]| | |E| | double-click to configure J 7 | N2

# | Mame /i‘l'}rpe | Location | State |

1 DSO Demo 4 DSO-S 104A 1:1:3 OFFLINE

Figure 2-7. TestMan with an acquisition instrument added

2.2.2.4 Instrument States

Before proceeding, it is important to note that each instrument is displayed with a state indicator in
Testman’s main instrument list. Not all instruments in the list will necessarily be in the same state. The
state of the instrument is designated by text in the state column and by the color of the instrument
background. Error! Reference source not found. describes the instrument states and displays the a
ssociated color for each state. Several states are related to the acquisition sequence and are discussed in
Sections 2.2.2.8 and 4.2.2.3.

If an instrument is displayed as in DAAAC, make sure the instrument is turned on, physically
connected via the appropriate hardware interface, and the instrument address is correctly specified in
TestMan. Note that several communication interfaces require installation of 3™ party drivers on the
control computer. For example, most instruments that communicate over Ethernet will require
installation of a VISA (Virtual Instrument Software Architecture) driver. Many instrument and interface
manufacturers provide software that can be used to configure their devices and aid in troubleshooting.

Table 2-1- Instrument states and color codes

State Meaning
IDLE Instrument is not in use (will not participate in the acquisition sequence).
Instrument is selected for use and is communicating with DAAAC.
OFFLINE Instrument is selected for use, but not communicating with DAAAC.
IMITIALIZED Instrument is active, and has been initialized by DAAAC.
ARMED Instrument is armed and ready for trigger.
| TRIGGERED | Instrument has triggered and waiting to download data.
Instrument outputs have been configured. For output-only devices, such as
trigger generators, controllable attenuators, and signal sources.
READ OUT Instrument is downloading data.
An error has occurred while communicating.

2.2.2.5 Configure an Instrument

Once added in DAAAC and available on the specified communication bus, the instrument can be used in
an acquisition sequence. However, the instrument settings represent default values and should be
configured to support the expected signal configuration and levels. Instrument settings are configured
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in DAAAC, then transmitted to the instrument at the start of the acquisition sequence. To configure the
instrument, double-click on it in the instrument list. A tabbed dialog will be displayed. Each instrument
dialog is specific to the type of instrument being configured. Instrument dialogs will have, as a
minimum, a Main Settings tab, a Channel Settings tab and a Utility tab. Many instruments also have a
dedicated Trigger Settings tab, which is common for oscilloscopes/digitizers.

DSO Demo : DSO-S 104A X

Main Settings IChannel | Trigger Settings | Utiity |

Instrument Identification
@ Activel Name : [DSO Demo I~ Use HiRes
" Ide [1] Serial number : 123 [2]
Address Sef-Test
CGPB @1 O Date:
GPIB

Interface ID : ,—_l Status:
[3] Primary address ,—_I 4‘

LXI
|127_040.1

Timebase
Record Length : 400

a10a

USB Sampling Inverval: 2ns [4] =
Serial | ==> 500 MS/s
Time Window: 800 ns

OK | Cancel Help

Figure 2-8. DSO-S 104A configuration dialog, Main Settings tab

The Main Settings tab (Figure 2-8) will always include controls to set the instrument to active or idle (see
area [1] in the figure) and to allow the instrument to be renamed (area [2]). Instrument names are not
required but help to identify multiple instances of the same instrument type. The remaining controls will
depend on the type, manufacturer and model of the instrument. For the instrument shown, area [3]
allows you to choose the connection type and address: GPIB, Ethernet, or USB. If not configured when
the instrument was added, the address must be specified here to enable communication with the
instrument. As is the case with most oscilloscopes/digitizers, area [4] allows you to set the record length

and sampling interval settings. Configuration choices made on this page affect the data recorded on all
instrument channels.
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DSO Demo : DSO-S 104A X
Main Settings Channel | Trigger Settings | Utiity |

Chan.(s)to edit
(% Channel 1 _
¥ Channel 2 Name :

[1Channel 3 B I
v|Channel 4 Description :

|S1FI1P3C1

[2]
[ 1] Volts Full Scale Vertical Position
|3 ﬂ |Volts LI IU-UV ﬂ I—

Impedance [ 3] Coupling Filter
|500hm "l DC _I INone ﬂ

OK | Cancel Help

Figure 2-9. Oscilloscope channel settings

In all drivers that record data, the Channel Settings tab is used to name each channel, determine which
channels are to be captured, and configure the instrument’s channel specific settings. Channel names
are required and must be unique across all instruments within the same station. The combination of
station and channel name are used to uniquely identify the associated acquisition data. TestMan will
prevent you from accidentally duplicating channel names. The default channel names are set
automatically using internal location settings that typically produce unique names. In this
demonstration, we will change the default channel names to “Channel 1” ... “Channel 4”.

Additional channel controls depend on the driver. In Figure 2-9, area [1] is used to turn channels on and
off (notice that Channel 3 does not have its checkbox checked, so data will not be captured there). Each
channel has been assigned a name and description and has been given a voltage range that corresponds
to the expected input signal level. Other controls have been left at their default values.
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dso: D50-5 1044 ot
Main Settings ] Channel Trigger Settings I ity ]

Position (Pretrigger) Level

Perc - Wolts -
20.00 % :II 500 mV :II

Trigger Source Slope Holdoff
|Chan1 j |F‘us‘rti'u'e ﬂ |'||]'|]' ns

)4 | Cancel Help

Figure 2-10. Oscilloscope trigger settings

Instruments that can be triggered via an input signal or computer commands will either include a Trigger
Settings tab (Figure 2-10) or will include trigger controls on the Main Settings tab. The trigger settings
shown here are typical of those for oscilloscopes and include a trigger source and level, as well as
specification of the trigger location within the overall waveform record.
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DSO Demo : DSO-5 1044 *

Main Settings ] Channel ] Trigger Settings Uity ]

Save Mamed Settings |

Read Mamed Settings |

Save Az Default

Reset

(===
[ = |

0K Cancel Help

Figure 2-11 — DSO-S 104A utility functions

The Utility dialog tab is common to all drivers. The Saved Named Settings button allows you to save
the current instrument configuration (as specified in DAAAC) to a file, which can later be restored to this
instrument (or another instance of the same type of instrument) using Read Named Settings.

The Get Settings button retrieves the existing settings from the instrument. This function is useful
when the settings on the instrument are out of sync with DAAAC, which can happen if you use the
instrument front panel to change settings.

After configuring all settings in the instrument dialog, click OK to transmit those settings to the
instrument and return to the main TestMan window.
2.2.2.6 Create a Test

In order to run an acquisition, the acquisition must first be associated with a test. A test is created
and/or selected as a part of acquisition configuration. The Test Configuration dialog will appear when

the acquisition is started by clicking the E toolbar button (Acquisition | Go menu) to run an
acquisition or can be accessed before executing an acquisition, via the toolbar button (Acquisition

| Configure menu).
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Test Configuration >

General lﬂcquis'rtinn Processing

Test Name Test Description

Acquisition description : | ﬂ

Mext shot number: 1 [ Use remote shot number

View Log Pages |

QK ‘ Cancel Help

Figure 2-12. Test Configuration Dialog

The Test Configuration dialog is used to configure many other acquisition parameters. These are
covered in Section 4.8.9.1. Here, the interest is in creation of a new test to associate with the data that
we will acquire. Select the General tab and press Create New Test. A dialog will appear that allows
the creation of a new test.

Mew Test =

) |‘-.-"u:u$3 Wave Demo Test One
Teszt name :

Test description : |Dem0nstratiu:un Test for the DAAALC Manual

Add Cancel

Figure 2-13. New Test Dialog

After naming the test, click Add. The dialog will close and the test name will be added to the Global
Settings dialog Test Name list.
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Next, select the Acquisition tab and set the Acquisition mode to Single Shot, which tells the system to
execute a single acquisition sequence, collecting one waveform/image per recording channel.

Test Configuration >

General  Acguisition | Processing

Instrument Polling Acquisition mode

[+ Pollinstrumerts {* Single Shot

[ Pollidle instrumerts " Repetitive Single Shot
" Burst

Instrument Initialization
(" Repetitive Burst

[ Inttialize on Go Lockout front

v
[+ Initialize on QK panels 1 j
Instrument Am / Trigger

| Beep when ammed
p —
=l
Single Point Data o
| Spool forever

0 ﬂ Mumber to spool [ Sequence

Cancel | | Help |

Figure 2-14. Specifying the acquisition settings

After configuring the items in this dialog, press OK to proceed with the acquisition.

2.2.2.7 Acquisition Sequence

Before proceeding with the tutorial example, this section will present a brief overview of the automatic
acquisition process, as shown in Figure 2-15. A more-detailed description is provided in Section 4.2.2.

Once the TestMan module has been populated with configured instruments and the module is able to
communicate with at least one of those instruments, automatic acquisition begins by pressing E on
the TestMan tool bar. TestMan will then display the Test Configuration dialog.

Once a test is selected and the acquisition mode specified, TestMan initializes and arms all active
instruments. It then repeatedly polls the instruments until either all instruments have triggered or the
user aborts the acquisition. Next, TestMan retrieves the data from all triggered instruments, then
transmits the acquisition data to NetCom for storage in the database and to Analyze for display. The
data is then reduced (converted from raw units to quantities of interest using the signal path definitions
— see Section 2.2.3) and the reduced data is transmitted to NetCom and Analyze.
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This is a simplified description of the procedure. The actual operation includes additional steps that
depend on the configuration of TestMan and Analyze. Detailed descriptions will be presented in the
following sections.

Analyze TestMan NetCom

Initialize Instruments

: )
e |
{ )

Wait for trigger

!

- ~,
Read Instrument Data
¢ ™
( Display Raw Data }1 Transmit Raw Data P—[ Store Raw Data J
" ¢ y,
d ™
Reduce Data
. ¢ /
e ™
( Display Reduced Data ]“1 Transmit Reduced Data i—[ Store Reduced Data J
\. S

Figure 2-15. Acquisition sequence for a single shot event

2.2.2.8 Execute the Shot

Click ﬂ Create the test as described in Section 2.2.2.6. The acquisition will proceed automatically
through the sequence shown in Figure 2-15, stopping before the Reduce Data step, because data
reduction has not yet been configured. During the acquisition sequence, the instruments will cycle
through the states shown in Figure 2-16.
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ACTIVE
1Ly INITIALIZED
2 ARMED
®  TRIGGERED
4 . READ OUT

Figure 2-16. Instrument states during a standard acquisition sequence

2.2.2.9 Review the Data

Once the data has been retrieved from the instruments, TestMan will automatically send the data to the
database and to the Analyze module. Analyze automatically displays the data as it is received. Figure
2-17 shows an Analyze display of acquisition data from a virtual wave device (3 channels enabled) and a
virtual image device.

Feel free to experiment with any of the options in Analyze. Many options are available by right-clicking
on a data plot. Others will be accessed through the toolbar and menu system. All of the manual
processing options will be described in detail in Chapter 6. Return to TestMan to reconfigure the
instrument, e.g. to change the vertical scales or record length, and repeat the measurement as desired.

Analyze - £:3267 zaurak10:pulse-001 - O x
File Taske Edit Preferences Analysis Acguision Iools Data¥iew Window Help

= B = fr = B =) )
=i BB e 8 BhEEE « - B 80 2 7|z
53267 zaurak1B:pulse-001 =R =R o | =@ =
U= acq. time - 21:38:36 542 605 acq. time - 21:38:36.544 ]
r Y max =2652m 3 r Y max =56.74m q
250 pulse width = 3.993 m . a0l BTN | L L pulse width = 4.932 ]
r X@ y max =4.004m F X@ y max =92.58 p
e DOO el ) . L
£ E 112 20 B L T R B s e
° E o [
= =
o ! e E F ‘ ﬁ :
5 5 r 1 1 H
E £ 2o S T s 9
O — ] -40[ B
! E—— P B PRI R -60f P B S SO RO PRI Y PRI
0 10 20 30 40 0 100 200 300 401
Time (msec) Time (usec)
o |[@][= =, o |[@][=
T — T ——— T T T ] =
e | ; acq lime - 213836 544 % s
i : : Y max =688 p
) |- — - - pulse width = 3.993 m |
C | : : X@ y max =8.198m Bl
G o emsseesesees =
S
=
B o e S
@
el
T T
g
O T W T e ]
0 10 20 30 40 o
Time (msec) L
(599, 0.0): 2000 NUM

Figure 2-17 — Acquisition data displayed in Analyze
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The acquisition data is automatically stored in the database and associated with the acquisition settings.
Switching to the Archive module, a list of the acquisition data in the database can be seen by navigating
the tree control on the left side of the main display window (Figure 2-18).

F | Archive - * ZAURAK10127.0.0.1 Dh\daaac\db\demo-for-manual. mdb — O x

Eile Tasks Preferences Jools DataView Window Help
5
/| [ | < | Eil

k=d
- *ZAURAK10127.0.0.1 D:\daaac\db\demo-for-manual.mdb

“E

163 of 753 raw waveforms displayed

F-g Stations ~ | Burst.Shot MName Time
(- Tests 139 SIRIPICI 2022-02-01 11:06:24 AM
[-@  Configurations 139 SIR1P1C2 2022-02-01 11:06:24 AM
BB Waveforms 139 SIR1P1C3 2022-02-01 11:06:24 AM
- Raw Waveforms 139 SIR1P1C4 2022-02-01 11:06:24 AM
o 2021 140 SIRIPICI 2022-02-01 11:08:16 AM
i 140 SIRIP1C2 2022-02-01 11:08:16 AM
5 140 SIR1P1C3 2022-02-01 11:08:16 AM
BB January 140 SIR1P1CA 2022-02-01 11:08:16 AM
BB February 141 SIR1PICT 2022-02-01 12:15:36 PM
- Em 141 SIRIPIC2 2022-02-01 12:15:36 PM
q-E@ 06 07 0B ¢ [141 SIR1P1C3 2022-02-01 12:15:36 PM
1301415 1 |4 SIR1P1C4 2022-02-01 12:15:36 PM
om0 N 2 |4 SIRIPICI 2022-02-01 12:58:23 PM
E 27 28 01 (y 142 SIRIP1C2 2022-02-01 12:58:23 PM
142 SIR1P1C3 2022-02-01 12:58:23 PM
< o 142 SIR1P1C4 2022-02-01 12:58:23 PM

Mumber of waveforms to display {0 = no limit) 10000

Ready

Figure 2-18 - Acquired Data in Archive

2.2.3 Data Reduction in TestMan Using the Cal Graph

The next task in this tutorial is to configure TestMan to perform a simple automated data reduction on
the acquired waveforms. TestMan’s full data reduction capabilities will be described in Section 4.3. For
the purposes of this tutorial, only those steps necessary to demonstrate data reduction will be covered.

TestMan'’s cal graph is used to perform two types of processing:

1. Accounting for the influence of physical components in the acquisition signal path that alter the
data, such as cables, attenuators, and sensors. Raw data is processed by following the signal
path, starting at the associated instrument channel node, and sequentially adjusting the data to
account for the influence of the physical components, until an estimation of the signal that
entered the sensor/probe is reached.

2. Performing additional processing to augment or facilitate the signal path component processing.
This manipulation uses “soft” cal items and is typically used to automate data analysis
operations that would otherwise be performed manually in the Analyze module. Examples
include applying a frequency domain filter, integrating a waveform, overlaying multiple
waveforms, or applying arithmetic with waveform operands.

The simple reduction executed in this example will perform the second of these functions. The processing
steps applied will have no particular meaning. The purpose is strictly demonstration. The processing steps
will be as follows:
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e The chanl raw waveform will be linearly transformed using the equation y,,,; = 12.25y;,, — 0.2
The chan2 raw waveform will be multiplied by chanl raw data.

[ )
A Fast Fourier Transform (FFT) will be performed on the chan4 waveform.

In TestMan, click on the Graph tab in the bottom-left corner of the window. Select the Station | Graph
Lines item in the main menu, or right click on the station node in the upper left of the graph and select

Insert Signal Path from the popup menu, or right click on the instrument node and select Insert
Channel from the popup menu. In the dialog that appears, expand the tree and double-click on the

chanl entry to add a Cal Line.

Cal Lines

Double click on a channel bo create a new cal line

=[] statl
—D 0S50 Dema

"D
o [] chanz

Add Instrument

Diane

Figure 2-19 - Add Cal Lines

A dialog is displayed to configure the cal line for automated processing. Accept the defaults (Reduce

this channel should be checked) and click OK.
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chan

tem Data Feduction

Output waveforms

Raw W

Digplay
[ Prirt

Archive

Channel options

Reduce this channel

Signal Class : | Wideband

Cancel

Settings

Apply Help

Figure 2-20. Configuring a cal line

Repeat the process of Figure 2-19 through Figure 2-20 for channels 2 and 4. Click Done on the cal line
creation dialog (Figure 2-19). The station window is updated with new channel nodes that are linked by
gray lines to the associated instrument node. To the right of, and slightly below, the station node is a
node that represents the instrument. To the right of the instrument node, vertically aligned, are the

three nodes that represent the instrument channels.
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Polling: Wave : D50 Demo

B - [stat1 [:127.0.0.1] - Local] O *
Eile Tasks Edit Preferences |nventory Station  Acquisition Reduction Tools Sequence  Window Help 8 X
= = >N f
OB HE QNS > e /
~
&=
statl
Insert Cal Item to the RIGHT
D50 Demo chanl View/Modify Instrument Settings...
Print Graph ltems...
File Export Graph ltems (current channel)
Delete this channel node
chan2
Line Totals
Line Summary
chana Copy Ctrl+C
Paste Ctrl+V
Move Ctrl+X
Delete Del
Clear ESC
w
14| 4] »| m| “Graph £ Instruments I< Y

Figure 2-21. Adding items to a channel

Right-Click on the chanl node and select Insert Cal Item to the RIGHT from the popup menu (Figure

2-21). The Item Inventory List dialog will appear to select the item to insert in the graph.
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B’ ltem Inventory List X

Signal Path ltems

- Diirect YWite -
- Filter MHame/Barcode InUse  Description
- Free Space

- Integrator

- Magk Test

- Miwer

- hAulti Part

- Owerlay

- Probe

- Reference

- Senszor

- Senzor Offzet

- SPIDER

- Time Shift

- Uger Process

- aveform Branch
- W aveform Builder
- Wiaveform to Single
= Image [tems

- Color Filker

- FROG 4 >

-+ Image Axes Maousze drag and drop enabled [] Display delsted itams

- Image Branch r
. EN— hd L Retrieve item by Mame Copy Delete
| | [ e

Uszer Process [nventory List

0Ok Cancel Print Undelete

Figure 2-22. TestMan item inventory list

At this point, the inventory list is empty. A cal item must be added to the item inventory before it can be
used in a Cal Line. The inventory list displays items grouped by category (waveform items and image
items) and item type. Expand the tree on the left side to display the available waveform item types. In
the Signal Path Items list, select Waveform Items | User Process then click the Create button.
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User Processing: >

ftem Data

Mame/Description

Name |’d':'”T' |

Description |Iineartransfu:urrn |

Titles

cre [ ] xume[ ]

| |User Processing Definition |

QK Cancel Apply Help

Figure 2-23. Create a User Process cal item

A dialog opens that allows the Cal Iltem to be named and configured. Leave the title and units fields
empty, which will retain the titles and units from the input waveform. Click User Processing Definition
to define the transform.

The user process item is defined as a macro operation, which can perform any number of user-specified
operations, in series, on the data. In the dialog that appears, first select the Macros tab and click Start
to begin the macro recording process. While recording, the dialog will expand to show the list of
functions added to the macro and the Start button becomes a Stop Button. Switch to the Calculator
tab. Selecty * C and enter 12.25 in the calculator that appears. Then selecty — C and enter 17.2. OK
the dialog, which will automatically stop and macro recording process and save the macro. The
Inventory dialog will display the new xform item in the User Process inventory list. Select the newly
created item in the inventory list and OK the dialog. The xform item appears as a new node to the right
of the chanl node in the station graph. The entire process is shown in the following sequence of figures.
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User Processing Definition

Calculator  Advanced Functions  Independent Ases  Trig / Hyperbolic  Macros

Apply Macros: Macro Operations :

Recard

Edit

Delete

Clear All

Save...

Directary... Directory : ¢ \programdata®daaac4lmacros

QK Cancel Help

Figure 2-24. Click Start to record the User Process macro

User Processing Definition

Ingert

Calculator  Advanced Functions Independent Axes  Trig / Hyperbolic  Macros DOperation List
.
Apply a Constart Misc. Logs B
y+C y-C y 2 Saqrt Log 107y
y°C y/C 1/y /- Ln e’y
y"C Abs Morm
Comment Line
QK Cancel Help

Figure 2-25. Select the Calculator tab then selecty * C
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Arithmetic: y * C

Constant :

Warable |nput [Optional]

12,25

M arne:
9 C .
kin Y alue:
G 4
bl & W alue:
3 s .
[ ik
+/- Exp
Cancel

L

Figure 2-26. Enter scale constant 12.25

User Processing Definition

Calculator  Advanced Functions Independent Axes  Trig / Hyperbolic  Macros
Apply a Constant Mizc. Logs
y+C y~2| | Sat log | 10"y
y°C y/C 1/y /- Ln e’y
y"C Abs MNorm
QK Cancel Help

Operation List

E" 12.25

Comment Line :

| Insert
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Arithmetic: y - C >

Constant : Warable |nput [Optional]

0z

M arne:

kin Y alue:

bl & W alue:

[ ik

L

I} : +/- Exp

Carca

Figure 2-28. Enter offset constant 0.2

User Processing Definition >
Calculator  Advanced Functions Independent Axes  Trig / Hyperbolic  Macros DOperation List
Apply a Constart Misc:., Logs ) xl}% 20
— & — = e ————
y°C y/C 1/y /- Ln e’y
y"C Abs Morm

Comment Line :

| Insert

Cancel Help

Figure 2-29. The final macro list
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B’ ltem Inventory List X

Signal Path ltems

- Diirect YWite -
- Filter MHame/Barcode InUse  Description

- Free Space wform linear transform
- Integrator

- Magk Test

- Miwer

- hAulti Part

- Owerlay

- Probe

- Reference

- Senszor

- Senzor Offzet

- SPIDER

- Time Shift

- Uger Process

- aveform Branch
- W aveform Builder
- Wiaveform to Single
= Image [tems

Uszer Process [nventory List

- Color Filker
--FROG < >
:mage .g:-:es X touze drag and drop enabled [ Display deleted items
el Y Retrieve itamn by Name Create Copy Delzte
B . .
Camgsl | | Edit Frrirt Undelete

Figure 2-30. Inventory dialog with the new cal item added

| = =]

DE0 demo chanl xform

— ©

chan

- @

chand

Figure 2-31. Station graph with the new user process node

Repeat the process, starting at Figure 2-22, to insert a User Process item to the right of the chan4 node.
When defining the macro, select the Advanced Functions tab. Click FFT (Figure 2-32) and accept the
defaults in the dialog that appears (or configure the transform as preferred.) Close the series of dialogs.
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Calculator Advanced Functions  |ndependent Axes  Trig / Hyperbolic  Macros Operation List

Kz | ahels Fourier Transforms Offset -= 0
Calculus il
Integrate Imv. FFT Irput Dutput
i) Real, Imaginary () Real, Imaginary
dy / dx Spectum (®) Magnitude, Phase (®) Magnitude, Phase
Misc. Window | rane ~
Clipping Smoath Info
Mumber of points :
Resample Curve Fit Myquist frequency [Hz) :
Add Poirts Droop Frequency rezolution [Hz) :

1ent Linge :

Ingert

Ok Cancel

1 r

Figure 2-32. FFT selection on the Advanced Functions tab

i

D0 demo chanl xform

— ©

chan2

L @ =

chand FFT

Figure 2-33. Station graph with the FFT node

Next add a Combine cal item type to the right of the chan2 node. In the Combine dialog, select
Multiply for the operation type. OK the dialogs. Again, the reduction node appears to the right of the
chan2 node. During reduction, the output waveform from the chan2 node will be the first operand for
the combine node. The Combine node must be linked to the node that will provide the second
waveform operand. Right-click on the combine node and choose Select Combine Operand from the
popup menu. Then click with the left mouse button on the chanl node. A line joins the chanl node
with the bottom of the combine node, indicating the relationship.
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Combine: chl x chd ot

Combine
MName/Description
Mame |chx ch2 |

Diescription |muhiph_.' two waveforms |

Oiptions
Operation : | Multiphy w Comelation : | Mone w
[ ] Apply stored waveform as operand Select Waveform

Stored operand :

Corca | (BRI [ reo

Figure 2-34. Combine item configuration - select Multiply

= E

DE0 demo chanl wfarm

— ©

chan? Insert a new item to the RIGHT of this item
Insert a new item to the LEFT of this item
Insert a new item with REVERSE direction
| Select Combine Operand
chand FF1

Delete this itemn (link item's parent to itermn's child)

Figure 2-35. Linking the Combine node to an operand node
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Figure 2-36. The final cal graph configuration

F

chand

: E
DE0 demo chanl xform
R
2
chan2

The Cal Graph is now fully configured as specified (Figure 2-36). Click on the ﬂ toolbar button to
execute the acquisition and reduction sequence. Once again, TestMan will arm the instrument, wait for
data and collect and display the raw data. The raw data will then be reduced by TestMan and the
resulting processed data will be written to the database and displayed in Analyze (Figure 2-37).
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Figure 2-37. Raw and processed (reduced) waveforms

This concludes, the tutorial section, which covered basic setup of an acquisition and data reduction
process in DAAAC. The remaining sections will describe the full capabilities of each DAAAC module.
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3 Common DAAAC
Interfaces

3.1 Toolbar

The module toolbars are typically visible under the application’s main menu, and can be selectively
displayed via the Preferences menu. Commonly used operations are placed in the toolbars, but note
that some operations may only be available via the application menu or right-click menus. All DAAAC
toolbars can be docked under the menu, on any edge of the application window, or floated anywhere on
the screen. To move a toolbar, use the left mouse button to grab it in any area that does not contain a
button. All DAAAC modules include toolbar buttons to select other modules, display the module
information, and view the DAAAC log. The following table displays the common toolbar buttons. Other
available toolbar buttons are specific to each module and depend on the installation keys.

Toolbar button Description

Switch to the Archive module

=

Switch to the TestMan module

Switch to the Analyze module

S
:r’l Display module information
@ Select and display the DAAAC log

3.2 Status Bar

Status bars are displayed at the bottom of each DAAAC module’s main window. To display or hide the
status bar, use the Status Bar item in the Preferences menu.

Configure the acquisition and global parameters Polling: Wave : wv2 Row: 12 Col: 4 [40%]

The left region of the status bar describes the actions associated with the application’s menus toolbar
buttons, while the mouse is hovering over the item. During some multi-step operations and automatic
sequences, the status bar will also provide instructions or sequence information. In some cases, the
center region of the status bar also displays the present module state (e.g., during an acquisition
sequence and when polling instruments in TestMan).
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3.3 Menus

While each DAAAC module contains a unique set of functionalities, many operations are common to all
modules or fall into common categories. The menu structure is therefore similar in all DAAAC modules,
with the following layout listed left to right:

Menu Description

File File functions (open, close, save) and printing.
Tasks Task switching between DAAAC modules.

Edit Cut, Copy, Paste and Undo operations.
Preferences Default settings and display / layout preferences.

<module specific>

Variable number of module-specific menus.

Tools High-level operations that are specific to each module.

Data View Interfaces to view the specific data objects supported by the module.
Window Functions to arrange the module-specific data windows.

Help On-line help, about box, system log viewer.

The common items under each of these menus are discussed in the following subsections. Module-
specific menu items are discussed in the sections for those modules.

3.3.1 Tasks Menu

The Tasks menu switches from one DAAAC module to another. If the requested module is not running,
DAAAC will start the module. The same function can be performed by selecting a module’s button from
the toolbar (see Section 3.1).

3.3.2 Help Menu

The Help menu contains the following commands:

Menu Item Description
Help Topics Displays the on-line help window
About Displays DAAAC's version number and configuration information.

Open Source
Notice

Displays the list of open source libraries used in DAAAC.

License

Displays the DAAAC license agreement.
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3.3.2.1.1 Help Topics

Help Topics opens the help viewer. Select a topic using the window on the left to display the
associated help page. Note that on-line help is deprecated and may not be available in all modules. This
document should instead be the primary reference for DAAAC operations.

The topic selection window contains tabs with different methods to select content:

Tab Description

Contents Displays a tree with the high level topic areas. Help topics are organized by
overviews, procedures and features. Tutorial and setup instructions are also
available from Help’s Table of Contents.

Index Contains an alphabetical listing of the individual Help topics. Includes a search
field to search for content across all help topics

3.3.2.1.2 About Box

About displays the copyright notice and version information for each DAAAC module.

About Analyze - 2025-06-02 2:42:13 PM x

[ E',ﬂ DAAAC Analyze wersion 5.0.1.0

Product ID 1234567590 Serial # 1000
System type:  Standalone. double precision
Privilege lewel © Administrator

MetCam ZAURAKID

Datahase: Didasac\dbilong_recs.mdb
{20F370C3-ERCC-4F34-BBI8-E4ETAF4401 3EY

Build date :  May 16 2025
OS5 version: 6.2
Copyright @ 1993-2025, Woss Scientific Inc.

YWarning: This computer program is protected by copyright law
and international treaties. Unauthorized reproduction or
distribution of this pragram, or any partion of it may resultin
gevere civil and criminal penalties, and will be prosecuted to
the maximum extent possible under the law.

Contact
address: 420Washington St SE. Albuguergue MM 87105
phone:  505-256-1500 (8AM - BFM Mountain Time, M-F)
e-mail.  dasac@wvosssci.com
weh: WO S SSCL.COm

Figure 3-1 - The DAAAC "About" Box

When contacting Voss Scientific regarding a DAAAC installation, please indicate the serial number and
build date, as shown in this dialog.
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Item Description

Product ID An ID associated with each unique set of DAAAC keys
Serial # The unique serial number for this license

System Type Standalone (single computer) or networked

Privilege Level

not currently selectable — all DAAAC systems use Admin

Warning Level

not currently selectable — all DAAAC systems use Verbose

NetCom The computer on which the NetCom module resides
Database The current active database
Build Date The date and build number of the current release

The copyright notice and contact information are displayed at the bottom of the dialog.

3.4 Data Selection Dialog

The Data Selection dialog is displayed when selecting raw and processed waveform and image data from
the database. For example, it can open waveforms for editing in Analyze, or it can select a waveform as
a characterization curve in TestMan. This interface also is used to delete waveforms and images from
the database, and to view associated data records (instrument settings, signal paths, system

configurations) linked to an acquired waveform / image.

DAAAC Software Manual

37



B " Select Raw Data: MARS C:\Users\edwardh\Documents\daaac\demo\demo.mdb X

Trash View Select Data Types

el 8l T T [1]

204 of 204 Waveforms Displayed
Burst.Shot | Time [ Name [ Comment [ Acq. Desaription ~
@@ View Databy Staton  |[]5, 12/10/2018 5:14:46PM  SIRIPIC4
E3-l View Dota by Test W51 12/10/2018 5:14:46PM  SIRIPIC3
is \iv\f’;:‘t:’b"ﬁ;em° Te|[m]s1 12/10/2018 5:14:46PM  SIRIPIC2
s e D 51 12/10/2018 5:14:46PM  SIR1PIC1
] s0 12/10/2018 5:14:44PM  SIR1P1C4
50 12/10/2018 5:14:44PM  SIR1IPIC3
EE 12/10/2018 5:14:44PM  SIR1PIC2
)50 12/10/2018 5:14:44PM  SIR1PIC1
V4o 12/10/2018 5:14:41PM  SIR1PIC4
V40 12/10/2018 5:14:41PM  SIR1PIC3
49 12/10/2018 5:14:41PM  SIR1IP1C2
49 12/10/2018 5:14:41PM  SIRIPIC1
)48 12/10/2018 5:14:38PM  SIR1PIC4
o 12/10/2018 5:14:38PM  SIR1PIC3
LS 12/10/2018 5:14:38PM  SIR1PIC2
[~ a8 12/10/2018 5:14:383PM  SIR1PIC1 v
< > < >
[” Retrieve associated processed data [V Save this list and restore it next time Reset | Search I

EI Limit List and Search to: | 10000 pata Objects (0 = No Limit) Cancel

Figure 3-2 - The Waveform Selection Dialog

The left pane contains the categories Station, Test, Tags (see Section 6.2.14 for a discussion on tagged
waveforms) and Trash. Click the + or — leaves to expand or contract each category. Click on the top level
Waveforms entry to see all available data in the right pane.

In area [1] in Figure 3-2, there are five icons. The three right-most icons are buttons that are used to
toggle which types of data are displayed in the dialog:

Y ‘ Toggle waveforms

Toggle single point data

ﬁ@‘ToggIe images

The right pane contains the current list of waveforms and images. The contents of this list can be
changed by selecting a category from the control on the left or by performing a Search operation.
Clicking on a list column header sorts the list items by that column’s field. The default sort parameter is
Time. Right-clicking on a waveform in the list displays a popup menu that allows viewing the Log Page,
Acquisition, Instrument, or Cal Line settings in effect when the data was acquired.

You may also select Restore Historical Configuration from the right-click menu to restore the full system
configuration that was in effect when the data was acquired. Restoring a historical configuration will
replace the current acquisition, instrument, and signal path configurations with the historical settings.
Note that replacing the acquisition settings will also reset the shot & burst numbers to their historical
values.

The Waveform Selection dialog contains the following menu items, toolbar items, and controls:
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Item

Description

Trash Menu

Options for removing waveforms from the database.

Delete
Waveforms

Removes all currently selected waveforms from the database. When
waveforms are first deleted, they are tagged as deleted (moved to trash)
and not displayed in the waveform list, but they remain in the database.
When deleting, a dialog is then displayed asking if associated waveforms
(raw if deleting processed, and processed if deleting raw) also should be
removed. Choose Yes to delete the selected waveforms and their
associated waveforms. Choose No to only delete the selected waveforms.

Recover
Waveforms

Deleted waveforms that have not been emptied from the Trash can be
recovered. To recover deleted waveforms, they must be displayed in the
list. Select View Trashed Waveforms (see below) or click the Trash icon in
the left pane to see data in the trash. Select the data to recover from the
list, then select Recover Waveforms from the Trash menu. A dialog is
displayed asking if associated waveforms (raw if recovering processed,
processed if recovering raw) also should be recovered. Choose Yes to
recover the selected waveforms and their associated waveforms. Choose
No to only recover the selected waveforms.

Empty Trash

|

When selected, all waveforms and images in the Trash are permanently
removed, after a confirmation prompt.

Warning! The Empty Trash command permanently removes the items
from the database. They cannot be recovered.

View Trashed
Waveforms

(View menu)

Displays deleted items in the waveform list along with the items that have
not been deleted. Deleted data (items currently in the trash) is shown
with a red icon. Items that have been emptied from the trash are not
displayed.

To view only the deleted waveforms, select the View Data in Trash item
in the left pane.

Select Data Types

frle Tae

Toggles the display of waveform, single point and image data. If a data
type is not selected, items of that type will be hidden in the display list.

Retrieve
associated
processed
waveforms

When checked, any processed waveforms/images linked to the selected
data will also be retrieved. This includes any reduced data that has a
common raw data source and any manually processed data that is derived
from the selected data.

The associated processed waveforms are not displayed in the list, but will
be retrieved. This control has no effect when only viewing the waveform
list, such as when this dialog is activated from Archive.
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Retrieve Available when retrieving only processed waveforms. When checked, any
associated raw raw data linked to the selected processed data are also retrieved.

waveforms The associated raw waveforms are not displayed in the list, but will be

retrieved. This control has no effect when only viewing the waveform list,
such as when this dialog is activated from Archive.

Save this list and Select this item to have the Selection dialog remember the list of data

restore it next that is displayed when the dialog is dismissed. That list will be displayed
time when the Selection dialog is next invoked.

Limit List and Limits the number of items displayed in the data list. Only the first N
Search (where N is the number entered into this field) items retrieved from the

database are displayed. Enter “0” to display all items.

Reset Resets the list of waveforms and images to show all data under the
selected category (category specified by the tree control on the left).
Used after the list had been reduced via the Search function.

Search This activates a dialog used to search within the current list of displayed
items. See Section 3.4.1, “Waveform Search Dialog,” for details.

The data retrieval dialog is accessed via the following methods:

Archive: File | Export Waveforms menu item

Archive: Data View | Raw Waveforms, Data View | Processed Waveforms menu items
TestMan: Reduction | Off-line Reduction menu item

Analyze: File | Retrieve | Raw, File | Retrieve | Processed menu items

e Analyze: Analysis | Reduce Processed menu item

3.4.1 Waveform Search Dialog

Activated from the Data Selection dialog (Section 3.4), the Search Criteria dialog is used to search for
items within the Data Selection display list that match the specified parameter values. The parameter
list differs for raw and processed data and includes text fields (e.g., channel name, comment, acquisition
description) and numeric fields (e.g., shot number, data limits). Text parameter searches are case-
insensitive and match substrings. Note that Figure of Merit (FOM) parameters will not match unless the
waveforms in the database had the appropriate FOMs computed before they were stored. See Sections
4.4.7.2.3,6.4.4.1, and 4.8.3 for selection of automatically computed FOMs.
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Search Criteria *
Normal
Parameter Search Criteria =
» [ Burst
b [ Shot 1400-1500
1 ™ Date/Time
4 [w Channel Name S1R1P1
3 ™ Channel Desc
G ™ Comment
7 ™ Device Type
a2 ™ Data Type
9 ™ Acquisition Description
10 [~ Off Top TRUE
11 | Off Bottom TRUE
12 ™ Weak TRUE
13 [ Xmin
14 | Xmax
15 ™ Y min
16 | Y max L~
Save Load ‘ Beset
0K | Cancel ‘ ‘ Help |
Figure 3-3. Waveform/image search dialog
Item Description
Parameter Lists all search parameters. Checking multiple parameters combines those

parameters using the AND operator. The available parameters are
different for raw and processed data.

Search Criteria

The search string for the corresponding parameter field. Searches for non-
numeric values are case insensitive and match substrings. Burst and shot
fields support value lists and ranges (e.g. “4, 8, 20” and “800-850”). The
channel name field supports name lists (e.g., “chanl, chan2, pulse4”).

Save Stores the current search criteria to a text file.
Load Loads the search criteria from a file.
Reset Clears all selected parameters and search criteria

Check the parameter to search, then enter the search string into the associated Search Criteria field.
More than one field may be searched at a time by checking each parameter that applies to your search
criteria — multiple search fields are applied using the logical AND operator (i.e., returned data will meet
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all selected criteria). The search is not case sensitive and any matching sub-strings are returned. For
example, to find all waveforms from Station 1, Rack 1 (regardless of Position or Channel, such as
S1R1P*C*), check the Title Parameter and enter S1R1 into the Search Criteria field. All titles that
contain S1R1 will be displayed.

When you select OK, the search results are displayed in the Select Waveform dialog’s right pane. Use
Reset in the Data Selection dialog to clear the search results and reload the default list.

3.5 Waveform Import Wizard

ASCII data that contains point data on individual lines, with point fields delimited by tabs, spaces, commas,
semi-colons or any other distinct character may be imported as waveforms into DAAAC. The process
begins by selecting the import file in a standard Windows browser dialog, with file type Unknown ASCII
or Multi-column ASCII Text with Header. Other import types may display a subset of the steps shown
below. The waveform import dialogs are accessed from:

e Archive: File | Import Waveforms menu item;
e Analyze: File | Import Waveforms menu item.

3.5.1 Step 1 - Specify the lines that contain the waveform point data

Once a waveform file is selected, the file contents appear in a dialog as in Figure 3-4. The dialog is used
to specify the start of the point data (file line number) and the number of sequential points to include in
the waveform. Set the number of points to O or leave blank to import all points from the specified
starting line to the end of the file. Select Next after specifying the range of file lines.

Waveform Import - Step 1 it

Start at line : |4 4: of 10003 lines Import paints (0 = all points)

-
D:vdaaacexport \pulse-aye i

line | teat ~

1 header line 1

2 header line 2

3 data follows

4 0. 0.004422

5 2e-006, 4.17233e-007

6 42006, 0.004422

7 6e-006, 4.17233e-007

8 82-006, 0.004422

9 1e-005, 4.17233e-007

10 1.2e-005, -0.00442117

1 1.4e-005, 417233007

17 1 he-W15 N N442117 N

< >

| Next = | Cancel | Help |

Figure 3-4 Waveform Import dialog step 1
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3.5.2 Step 2 - Select the point data delimiters

The next step is to specify the delimiters that separate the data columns in each file line. The data
columns that result from the delimiter selections are updated automatically, as shown as in Figure 3-5.
After specifying the delimiters, select Next to continue.

Import Waveform - Step 2

Delimiters

¥ Tab ¥ Space ¥ Comma [ Semicolon [~ Other:

D:\daaac export pulse-aye txt

line | column 1 | column 2

4 0 0.004422

5 2e-006 417233007

] 4e-006 0.004422

7 Ge-006 417233007

8 8e-006 0.004422

9 1e-005 417233007

10 1.2e-005 -0.00442117

1 1.4e-005 417233007

12 1.6e-005 -0.00442117

13 1.82-005 0.004422

14 2e-005 0.004422

15 2.2e-005 0.004422

16 2.4e-005 417233007

17 2.6e-005 417233007

18 2.8e-005 0.004422

19 3e-005 -0.00442117

mn 1 Ja DR N nNAAY

£ >
< Back | Next > I Cancel | Help |

Figure 3-5 Waveform Import dialog step 2

3.5.3 Step 3 - Select the independent and dependent data columns

After the input file has been properly segmented into columns, the columns that contain the independent
and dependent data must be selected (Figure 3-6). First choose the column type (independent = X axis,
dependent =Y axis), then click on a column heading to make the association. As a column is selected its
header title will change from “column N” to “x axis” or “y axis”. After selection, click Next to continue.
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Waveform Import - Step 3 *
~ ;
Click on a column to select it as data for the X or Y axis : K ais
Y axis
D:'daaac export \pulse-aye txt
line | X axis | column 2 A
4 0 0.004422
5 2e-006 4.17233e-007
6 4e-006 0.004422
7 6e-006 4.17233e-007
8 8=-006 0.004422
9 1e-005 4.17233e-007
10 1.2e-005 -0.00442117
1 1.4e-005 4.17233e-007
12 1.6e-005 -0.00442117
13 1.8e-005 0.004422
14 22005 0.004422
15 2.2e-005 0.004422
16 2.4e-005 4.17233e-007
7 2.6e-005 4.17233e-007
18 2.8e-005 0.004422
19 3e-005 -0.00442117 v
n 1 7aR N NN4477
£ >
< Back | | Cancel | Help |

Figure 3-6 Waveform Import dialog step 3

3.5.4 Step 4 - Specify the waveform titles and units

The last wizard page is used to specify the waveform titles, units, and comments (Figure 3-7). For batch
imports of multiple files, select Use this import specification... to apply the same settings to all
remaining waveforms (bypassing these dialogs). Press Finish to import the data.

Waveform Import - Step 4 X
Title : " User specified (* File name " File name and path
|pL|Ise~a',.-e.m
Xitle :  |time

Xunits |secs

Y title ||e\-'e|
Y units : |V
Comments

I~ Add the following to the comment: imported lines 4 to 10003

I™ Use this import specification to import all remaining waveforms

< Back Cancel | Help |

Figure 3-7 Waveform Import dialog step 4

3.6 Numeric Data Entry

Many of the DAAAC interfaces for entry of numeric data support engineering suffixes. Instead of
entering “3e-3” or “0.003”, you can simply enter “3 m”. Numeric controls that do not support suffixes
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are either expecting integer values, or the expected units already contain a suffix. For example, controls
with units of “Hz” or “seconds” will support suffixes — controls with units of “GHz” or “milliseconds” or
“number of points” will not. Supported suffixes are as follows:

Table 3-1- Engineering suffixes for numeric data

Suffix Name Scale Suffix Name Scale
y yacto 10 k kilo 103
z zepto 102 M mega 108
a atto 1018 G giga 10°
f femto 10 T tera 10%2
p pico 1012 P peta 108
n nano 10° E exa 1018
i (u) micro 10°® Z zetta 10
m milli 103 Y yotta 10%

3.7 Keyed Features

Although all DAAAC installations use a common set of executables and libraries, many individual drivers
and capabilities are “keyed” to allow the creation of custom installations. While some of the keyed
features are cost items (e.g., instrument drivers, test director mode), most items are keyed to avoid
cluttering the user interface with unnecessary functionality.

”

In some cases, keyed items not included in your DAAAC system will appear in a disabled or “grayed-out
state. Other types of keyed items, such as instrument drivers and TestMan inventory items, will not be
visible if not included in your DAAAC keys. If you have any questions about enabling keyed features,
contact Voss Scientific.

3.8 Notebook

The Notebook tool is a general documentation tool available from the Tools | Notebook menu in all
DAAAC Modules. To create a notebook entry, specify a User ID and click New. The Notebook editor
window opens. Enter a user/entry name and specify the document title. Entry text can be formatted to
have any of the properties in the following table:

Table 3-2- Notebook editor options

Option Menu Shortcut
Bold Font->Bold <Ctrl-B>
Underlined Font->Underline <Ctrl-U>
Italics Font->Italic <Ctrl-1>
Superscript Font->Superscript <Ctrl-P>
Subscript Font->Subscript <Ctrl-S>
Black Font->Color->Black <Ctrl-K>
Red Font->Color->Red <Ctrl-D>
Yellow Font->Color->Yellow <Ctrl-w>
Blue Font->Color->Blue <Ctrl-L>
Green Font->Color->Green <Ctrl-G>
Insert Current Date Insert...->Date Only <Ctrl-F5>
Insert Current Time Insert...->Time Only <Shft-F5>
Insert Current Date & Time Insert...->Date/Time <F5>
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Standard text editing commands Cut <Ctrl-X>, Copy <Ctrl-C> and Paste <Ctrl-V> can be used in the
notebook editor.

(]
Insert... Font Find

MName: |DASAT user

|D: |user09E87

Title: |Sample natebook entry

Creation D ate: |

03/26/2019 11:07:52

Text inzerted here iz stored as a noteboak. entry in the DABAC databasze. Motebook entries are for general documentation
and are not linked to other database objects.

Formatted text iz supported, e.g. bold, #af: underlined

Colored text iz supported, e.q. blue, red, green, (12 [aER e F Y =t da a0y

Save
W Auto Save Ewvery |300 Seconds

| Export | | QK |

Prirt | Cancel |

Figure 3-8. The notebook entry editor

Click Export save the notebook entry as a text, comma separated values, or Rich Text format file.

The Print button opens the standard Windows print configuration dialog. After selecting the printer, an
additional dialog is displayed that allows output to be adjusted for left margin spacing and text
horizontal and vertical spacing. Once these parameters are properly configured for a particular printer
they should not need to be adjusted again. The dialog also enables or disables the printing of page
numbers and assigns a location on the page if they are to be printed.
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Set Print Parameters ot

100 Left Margin Page Mumbers
[+ Print Page Mumbers
100 Vertical Line Spacin
pachns " Left

e

0 Lines Per Page {* Centered
" Right

Cancel

Figure 3-9. Notebook entry printer configuration

When OK is clicked in the Notebook editor window, the window is closed and the document is

displayed in the Notebook management window. Clicking OK closes that window and stores the

document to the database. When the notebook is opened, all archived entries are recalled and listed in
the management window. Existing entries may be opened for viewing by anyone. Existing entries may

also be edited, provided the specified user ID matches the ID associated with the document.

Motebook

Hew
Edit

Figure 3-10. Notebook management view
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4 TestMan

4.1 TestMan Overview

TestMan has been introduced in the tutorial in Section 2.2 in sufficient detail to configure and perform a
simple acquisition. However, TestMan has many other capabilities not covered in that section. This
chapter presents a complete detailed review of the module’s capabilities. Keep in mind that none of the
DAAAC modules operates completely independently of the others. A complete understanding of
TestMan will only be gained with the understanding of the other modules as well.

TestMan is DAAAC’s data acquisition control and data reduction module. It configures the acquisition
station, manages instrument inventories and settings, communicates with the instruments, runs the
automatic and manual data acquisition sequences, documents the signal path components, and
performs automated data reduction.

The TestMan module uses a configuration window with two views — the Instrument display and the
Graph display. The Instrument view displays the current acquisition instruments in a compact list that
allows the user to easily see the status of each instrument in the station. The Graph view represents the
signal path components and automated processing nodes, and describes how data is reduced after it
has been acquired. The Graph and Instrument views are displayed as tabs in TestMan’s station
(document) window. Click on the Graph or Instrument tab, located in the lower left of the window, to
display the associated view.

TestMan is used to configure the acquisition and data reduction sequence. Available user controls
include acquisition mode (single shot, burst, repetitive, live, and sequenced), automated reduction and
automated data export. TestMan is also used to document the acquisition with parameters such as test
name, shot number and acquisition description.

TestMan uses a collection of instrument drivers that require no operator programming and control the
instrument functions required to configure the instruments before the acquisition event and retrieve
the acquired data after the event. The instrument drivers that are available on your system depend on
the installed system keys.

Once TestMan is configured properly (station and instruments are configured, sequences are defined,
and signal paths are documented) the automated data acquisition sequence can begin when TestMan’s

H toolbar button is pressed or Acquisition | Go menu is selected. Instruments are initialized, then
armed. Once the instruments trigger, TestMan reads the data, reduces it, sends it to Analyze for display
and printing, and sends it to the database for archival. If an automated test sequence has been
configured, the specified instrument settings are modified and the acquisition sequence repeats.
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B Test Manager - [z10] — O x

B File Tasks Edit Preferences Inventory Graph Acquisition Reduction Tools Sequence Window Help ™)
=l A ] | 7|®

| Name | Model |Loc... | Address | State |
B wvi Wave 1:1:1
B wv2 Wave 1:1:2 INITIALIZED
B dsos104 DSO-S 104A 1:1:3  U:MY55020119
[ 11801 Tek 11801 1:1:4 G:06
= AW-8321 API-Weinschel 8321  1:1:5 0.0.0.0 IDLE
£ pico PicoScope 6404C 1:1:6 IDLE
| 72304sx DPO72304SX 1:1:7 192.168.1.123 [IDLE
BN img Image 1:1:8 INITIALIZED
ext_wfm External Raw Wfm 1:2:1
dg1 DG535 1:2.3 G:0:1 IDLE
dg645 DG645 1:2:5 192.168.1.212 [IDLE
14| 4] »| »i| % Graph j»Instruments I o]
Polling: Image : img

Figure 4-1. Example TestMan instrument configuration

4.2 TestMan Instrument List

TestMan'’s instrument list display (Figure 4-1) contains instrumentation available for use during
acquisitions. Each list row includes an instrument’s: type icon (e.g., oscilloscope, camera, signal/trigger
generator); name; model; rack location; communication address; and state. The instrument states are
designated by a text field with a colored background, as shown in right column of Figure 4-1. The various
instrument states are described in Section 2.2.2.4.

To select the displayed instrument columns, right click on the column header row and enable/disable
columns on the menu. To change the column sizes, drag the vertical bars in the header that separate the
columns. To change the column order, drag and drop a column header.

4.2.1 Adding an Instrument

Adding an instrument to the list is a matter of selecting the instrument, by serial number, from the
inventory of instruments in the open database. Often, before an instrument can be selected, it must
first be added to the database inventory. The instrument is selected for addition to the inventory from a
list of all available instruments. The selection (in number and type) of instruments available depend on
the options purchased with DAAAC and is determined by the installed keys.

4.2.1.1 Adding an Instrument to the Inventory.

To add an instrument to the database inventory:

1. Right-click on an empty space in the instrument list and select Add from the popup menu

DAAAC Software Manual 49



TG

TRl

Sq:=)

Type  State

Q..J‘ I W

IModel Address

MName

Edit...
Delete...

Active
ldle
|dle All

Display Preferences...

Figure 4-2 — Add a New Instrument

2. The dialog of Figure 4-3 appears. The lists that appear under Manufacturer and Model will
depend on the drivers allowed by the installed DAAAC keys. The list under Serial Number will
depend on the selected items under Manufacturer and Model and instruments that have

already been added to the inventory.

Instrument [nventory

Select :
(1) Manufacturer (2] Model (3) Serial Mumber
Anritsu ~ ASTA Diagnostic 12345

BNC ASTA Src Phase |l EE_
Cameras/Spectrometers Frequency Counter

HF Image

Keysight Met. Comp({LIDP)

LeCroy Metworked Computer

Misc. Place Holder

Mational-Instruments Point

Positioners SigGen

Rohde & Schwarz WSE753

Stanford Research e

Tektronix

W

(Generate | Serial Number:l

Add to s/n list |

< Back I Mext = I

Cancel | Help

Figure 4-3 - Database Inventory Dialog
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4.

5.

42.1.2

Select the Manufacturer. The list of available instrument drivers will appear in the Model list.
Select the desired model. Any instruments of that model already added to the inventory, will
appear, by serial number, in the Serial Number list.

Create a serial number. Either type an appropriate value into the Serial Number control, or click
Generate to automatically create a random and unique value. Unless the system is configured
for strict inventory control, serial numbers are not required to be unique and the same serial
number can be used to add multiple instruments.

Click Add to s/n list. The instrument will be added, by serial number, to the Serial Number list.
The instrument is now in the inventory and may be added to the acquisition instrument list

Adding an instrument to the instrument list.

This process can be continued immediately from the previous sequence or begin by repeating steps 1
through 4 of Section 4.2.1.1.

7.
8.
9.

10.

11.

4213

12.

13.

Select an instrument, by serial number, from the Serial Number control in Figure 4-3.

Click Next

An interface dialog will appear. It can be used to add a name for the instrument and review
other instrument properties. The nature of the dialog is variable. For instruments with a GPIB
interface, the GPIB addresses are configured here. The dialog may also include a Setup button.
If the dialog includes a Setup button, the button must be clicked. Perform any configuration in
the dialog that appears. Note that once the values in the Setup dialog are configured and the
instrument is added to the list, the values may be recalled for review but cannot be altered.
Click Finish to add the instrument to the list.

Configure the instrument in the List

Double-click the instrument driver icon in the list. The tabbed instrument-specific configuration
dialog will open.

Most dialogs consist of four tabs — Main, Channel, Trigger, and Utility (see Section 4.2.3). The
Main tab configures the acquisition. The Channels tab enables or disables the various signal
channels and adjusts individualized channel properties. The Trigger tabs configures the trigger
inputs and levels. Configure the instrument as appropriate and close the dialogs. Once all
instruments are configured, TestMan is prepared for acquisition.

4.2.2 Acquisition Sequencing

Section 2.2.2.7 presented a basic description of an automatic acquisition sequence. That description
was not only simplified, it also focused on a single acquisition mode. TestMan supports numerous
distinct acquisition modes:

Single Shot — run a single acquisition;

Repetitive Single Shot — repetitively run single shot acquisitions using the same configuration;
Burst — run an acquisition that uses the instruments’ segmented memory / fast re-arm
capabilities;

Repetitive Burst — repetitively run burst acquisitions using the same configuration;

Sequenced — run multiple acquisitions with a pre-programmed sequence of instrument settings;
Live — rapidly collect and display data without archival.
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4.2.2.1 Automatic Data Acquisition.
After the instrument settings have been specified, automatic data acquisition is initiated by pressing the

E button. Once pressed, the acquisition will proceed without until all data have been acquired and
processed per the module configuration. The sequence is as follows:

1. Display the Test Configuration dialog to configure the acquisition settings

2. Initialize all uninitialized instruments

3. Arm all instruments

4. Repeatedly poll all instruments until all instruments have armed or until the user-programmed

timeout is reached.

Read out the data from the instruments.

Write the data to a spool file, a temporary binary file on the acquisition computer.

7. Transmit the data. In networked systems the data is multicast, sent to the database server and
all analysis stations.

8. NetCom receives and stores the data in the database.

9. Analyze receives and displays the waveforms and images.

10. If there is no reduction, TestMan deletes the spool files, otherwise...

11. If there is data reduction, TestMan reads the data and deletes the spool files.

12. TestMan reduces the data and spools the processed data.

13. TestMan transmits the processed data to NetCom for archival and to Analyze for display.

14. For repetitive acquisition return to step 2 as necessary. Most instruments return to the
initialized state at the end of the acquisition sequence, so will not require repeated initialization.

o w

Items to note about this sequence.

e At this level, there is no distinction between single-shot and burst mode acquisition.
e The sequence involves other DAAAC Modules, NetCom and Analyze. Analyze is optional, but
NetCom is required to complete the archival process.

4.2.2.2 Interrupting an acquisition sequence
While running an acquisition, the sequence can be interacted with in a number of ways. The table in
Section 4.6 describes the toolbar buttons that can be used to control the sequence.

4.2.2.3 Acquisition Sequence in the TestMan Module

As the TestMan module moves through the acquisition stages, the instruments change color to indicate
the current acquisition action. Figure 4-4 illustrates this process for a typical recording device.

ACTIVE

1, INITIALIZED
2 ARMED
®  TRIGGERED
4 READ OUT

Figure 4-4. Acquisition Sequence in the TestMan Module
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Non-recording devices, such as trigger generators, controllable attenuators, and signal sources, will use
the state in place of one or more of the states shown in Figure 4-4. The timing of the change to
the SET state will depend on when the device outputs are activated. For example, a controllable
attenuator will go directly to SET as soon as it is initialized. A signal generator that is externally triggered
will proceed through INITIALIZED and ARMED states, then go to SET when it receives its input trigger.

4.2.3 Acquisition / Sequence Toolbar buttons

Before and during a sequence, the acquisition and sequence toolbar buttons will dynamically change
states to present the available actions at any point in the sequence. The various acquisition buttons are
shown with labels in Figure 4-5. Note the different button combinations that are available during
different stages of the sequence. The Single Step and Stop buttons shown below are only available in
systems that support multi-shot sequencers (see Section 4.2.2). All toolbar buttons are described in
Section 4.6.

acguisition single step
config seqguence
start stop
sequence sequence
trigger -
pause force timing
sequence continue channels
e TIMING
| 0| | ]
TRIG|ETRIG
trigger -
recording
channels
abort
acquisition

I RlLLal | TRIG|ETRIG

Figure 4-5 - Acquisition sequence buttons on the toolbar

4.2.4 Instrument Control dialogs

Instrument Control dialogs typically contain Main, Channel, Trigger and Utility pages. They are accessed
by double-clicking the instruments in the instrument list or in the graph.
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The Main page contains electrical address information, settings that are common across all instrument
inputs and outputs, and operations such as calibration. Some instruments will also show the trigger
controls on the Main page. The Channel page contains settings that are set on a per-channel basis for the
instrument, such as vertical scale and offset. Auxiliary functions performed on a per-channel basis, such
as auto-export, are contained on this page also. The Trigger page contains all controls that configure the
trigger inputs, levels, and logic. The Utility page contains general functions to support storage of
instrument settings and reset.

1044-UF : DSO-5 1044 .

Main Settings lChanneI ] Trigger Settings ] Ltility ]

Instrumert |dentification
{* Acti . |
e Name: : |1[MA UF [ Use HiRes

" Idle Serial number : 1

Address Self-Test
i i ('“

GPIB L¥l Date:
GFIB Status:

Interface 1D :
Primary address : Q

LXI Timebase
‘ 182 168 . 0 . 10 Record Length © 10k le
USB =

Sampling Inverval: 400 ps
Serial | ==> 25GS/
Time Window: 4=

Figure 4-6. Instrument configuration, Main page
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&0m ﬂ |‘-.|"ths ﬂ |—35 my ﬂ |_
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Figure 4-7. Instrument configuration, Channel page

Instrument Control dialogs are far too numerous and varied to permit detailed examination in this
document. Figure 4-6 and Figure 4-7 show the Main and Channel tabs for a typical digitizer driver. A few
configuration parameters are common to all drivers and are worth noting here.

o The Main Settings tab will include two radio buttons that can switch the instrument to Active or
Idle, or will include an Active checkbox.

e The Main Settings tab will include a section that identifies the instrument. The Name field can
be modified, but the serial number is fixed.

e The Channel tab will show a list of all available data channels. Channels may be selected for
data transfer or disabled from this tab.

e Each of the data channels can be assigned a name and description from the Channel Settings
tab. Channel names must be unique across all instruments in a station.

4.3 TestMan Cal Graph

TestMan displays acquisition stations as a hierarchical graph of Cal Items linked into Cal Lines
(instrument channels). This graph represents the physical components and electrical connections in the
acquisition signal paths, displaying each item, from the sensor that detects the signal to the destination
instrument channel. Graph items can also represent user-specified automatic software processing steps.
TestMan reduces the “raw” data from the recording instruments (e.g., in units of Volts) to physical
quantities of interest (e.g., in units of V/m, W/cm?), based on the signal path configurations and the
characterizations of each Cal Item in those signal paths.

A graph, example shown in Figure 4-8, displays the components used in the acquisition system, along
with their connections, in four distinct tiers. Individual graph items — called nodes — represent the signal
line components, the instruments and the controlling computer (station). Except for the Station and
Instrument nodes, each component has a settings dialog that configures the properties that determine
the automated processing for that component.
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Figure 4-8 — The TestMan Cal Graph display

The first graph column contains the single Station node at the graph’s top-left corner. The node’s right-
click menu can be used to create new lines and print the graph, but the station itself has no settings.

The second column contains instrument nodes. Like the station node, the instrument node has no
reduction settings, but double-clicking on an instrument node will open up that instrument’s acquisition
settings dialog. The instrument node’s menu is used to add new signal lines or print portions of the
graph.

A single column of channel nodes occupies the third column. Channels are used to specify the type of
data present in this signal line (e.g., image, wideband waveform, narrowband waveform), and whether
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or not this line is part of the automated reduction process. See Sections 4.3.3 and 9 for details on
channel reduction settings.

The majority of the graph is typically comprised of multiple horizontal lines of Cal ltem nodes. Nodes
representing Cal Items are attached to the right of the channel, to create a Cal Line. Cal Items are added
to the graph from an Inventory List that manages the available items. Once a Cal Iltem has been added,
its settings dialog can be accessed by double-clicking the Cal Item node or pressing [Enter] after
selecting the node. In addition to displaying a hardware item’s electrical characteristics, the settings
dialog is also used to specify what happens to computed data during the reduction process.

Edges between the station, digitizers, and channel nodes show the hierarchical relationships between
those components (stations contain instruments that contain channels). Edges between the channels
and signal path components represent physical links (e.g. an attenuator connected to a cable) and data
flow. Edges typically extend horizontally between connected signal path components and do not
indicate direction (several special cases are discussed below).

The user builds a graph by connecting new nodes to existing nodes, beginning with the station node.
The user specifies the component connections, but component placement and edge routing are
automatically determined by the software.

Data reduction is enabled at two levels — the channel and the individual Cal Items. The channel level
control turns reduction on and off for the entire Cal Line. Each Cal Iltem node also has controls to specify
what happens to the data computed at that node. Among other things, the user can select whether
each node’s data is displayed, printed, or archived. Note that if reduction is turned on for a particular
channel, all nodes in the corresponding Cal Line will be processed, even if some or all of the Cal Items
are not configured to display / print / archive their data.

4.3.1 Cal Graph Terminology

Several terms introduced in the previous section are presented here in more detail. In particular, note
the distinction between an /tem and a Node.

e Jtem (also Cal Item or inventory item) — the definition of a signal path component or processing
algorithm that includes all information required to characterize the component for purposes of
data reduction. Cal Iltems are maintained in the TestMan inventory.

e Hard item —hardware components in the signal path that include characterization data, which is
used during the data reduction sequence to “unfold” the effects of the component on the signal
passing through that component. Examples: attenuator, amplifier, cable, filter, sensor.

e Soft item — user specified algorithms to automatically process data during the reduction
sequence. Examples: user process, waveform / image branch, overlay, combine.

e Node —the basic building block of the Cal Graph, representing the acquisition station,
instruments, instrument channels, and Cal Items. Most nodes are containers for hard or soft! Cal
Items that have been added to the graph. The node is used to access the associated cal item
settings, maintain connection information and store data reduction settings. Nodes that
represent hardware items are drawn with right-angle corners, while nodes that represent soft
items have rounded corners.

1 While several restrictions and special cases exist for placement of cal items in the graph, hard and soft
items/nodes are largely treated in the same manner.
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e Fdge —lines that show the connections between nodes, representing either physical
connections or operator/operand relationships.

e Cal Line — A (mostly) linear collection of Cal Item nodes, originating at a channel node, and
connected by edges. Data collected by the channel is processed at each node as it moves to the
right from the channel node along the Cal Line.

e Graph —the complete collection of nodes and edges that defines the system configuration. The
first three columns in the graph contain nodes that represent the station, instruments, and
instrument channels, respectively. Cal Item nodes are placed to the right of the channel nodes.

4.3.2 Role of the Cal Graph in acquisition

During the acquisition sequence, the graph is used to perform automatic data reduction for each
acquisition channel. Auto-reduce data (Test Configuration dialog | Processing tab, see Section 4.6.4.3)
must be selected in TestMan for reduction to be performed as part of the acquisition sequence.

After the acquisition phase is complete, TestMan traverses each line of the graph that is associated with
an acquisition waveform/image and computes reduction outputs for each Cal Item in the line. TestMan
then sends the data to the database to be archived and to Analyze to be displayed and/or printed.

Each of the Cal Items in the signal line must be configured properly for the reduction to be effective.
Many hardware Cal Items are characterized with a curve, which is often a frequency dependent gain
curve produced by a network analyzer. Characterization curves can also be specified as a simple
polynomial, which is often used with devices such as attenuators and splitters that have relatively
constant or linear response over the expected frequency range.

Some Cal Iltems contain additional property settings to further characterize the physical item. For
example, Cables require a length entry to compute the time delay based on the cable type. Sensors
contain many different numerical values and settings (e.g. equivalent area, impedance, transmission
line) to characterize the specific type of sensor.

In addition to the Cal Items that represent physical components, there are several items that support
automated, custom data processing. For waveform processing, these include the User Process,
Combine, Overlay, and Waveform to Point items. Systems that support image acquisition also include
Cal Items for image processing and image-to-waveform conversion.

Each graph node that represents a Cal ltem or instrument channel contains a Reduction page for
selecting output handling (display, print, archive), Figures of Merit (FOMs), and display options. FOMs
are metrics taken directly from or computed from the reduced data (see Sections 4.8.30 and 10). The
FOMs dialog lists the Figures of Merit that may be selected, configured and attached to the Cal Iltem’s
reduction output. These FOMs then are archived with the data and can be displayed with the reduced
data in Analyze.

4.3.3 Data reduction

When performing data reduction for physical components (e.g., amplifier, cable, mixer, filter, sensor),
TestMan proceeds to reverse the effects of each component on the input signal. Starting with the data
at the recording instrument (e.g., digitizer, camera, spectrometer, network analyzer), TestMan works
backwards through each component until it has computed the physical quantities detected by the
probe/sensor. The processing used to correct for the components depends on both the signal type (e.g.,
wideband waveform, narrowband waveform, image) and the component type. See Section 9 for a
description of the supported signal classes and associated data reduction methods.
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For example, before a raw waveform is acquired by an instrument, suppose it passes through a sensor,
an attenuator and a 10-foot cable. Before it is recorded as raw data by the instrument, the measured
field has been converted and altered by the three signal path components. TestMan reduces the data by
starting with the raw captured input signal then compensating for the loss through the cable and
attenuator. The sensor reduction is based on the specific sensor type used, and would involves a
conversion of units (e.g. voltage to power density, E-field, or amps). TestMan determines the data
conversion by applying each item’s reduction algorithm, which is used in conjunction with the item’s
characterization data.

Iltem Data pages for many Cal Items include a curve specification that characterizes the item’s effect on
the input signal. Selecting Curve in the item interface activates the curve dialog, which is used to either
create a polynomial or selects a calibration waveform file. Preferably, this curve should be the
waveform that resulted from a direct characterization of the particular device, such as a network
analyzer sweep.

The graph can also contain items that do not represent physical components. When performing data
reduction on these “soft” items, TestMan is simply applying user-specified processing in an automated
fashion. Common user processing includes waveform scaling, integration, dividing one channel’s data
by another, creating overlays and extracting rows from images. There are three primary advantages to
processing data via the signal path components in the graph: 1) it automates the entire data processing
effort — once the Cal Graph is configured, multiple data channels over multiple acquisitions can be
processed with a few mouse clicks; 2) it provides complete documentation — a permanent record of the
processing steps is associated with the processed data; and 3) it uses a simple graphical interface that
does not require the user to write code.

4.3.4 Direction and Input / Output naming conventions

Nodes may have a notion of signal “inputs” and “outputs” (or also “parent” and “child”), but it is
important to understand that the input and output sides may change depending on the context. For
example, examine the Cal Graph shown in Figure 4-8 with digitizers on the left side and sensors on the
right. During data acquisition data flows from right to left (from the sensor to the digitizer), so the node
outputs are on the left side. During data reduction data flows from left to right (digitizer to sensor), so
outputs are on the right side. A physical component like a splitter has multiple outputs that would be
drawn on the left side. A processing component like an image branch has multiple outputs on the right
side. Some Cal Items that represent physical components, such as switches, can be oriented with their
multiple ports on either side. Physical inputs and outputs are referred to as ports, which indicates flow
from sensor to digitizer. Data processing node inputs and outputs will be preceded by the tag
“reduction”, indicating flow from digitizer to sensor.

The following section presents particular Cal Items or classes of Cal Item that have multiple input and/or
output ports.
4.3.4.1 Multi Input / Output nodes

The majority of the Cal Items have a single input and a single output, whether referring to their physical
connections or data flow during reduction. Here the special cases are presented — those nodes that
have either multiple inputs or multiple outputs (at present no items are supported that have both).

4.3.4.2 Waveform and Image branch

These soft items make multiple copies of the input data during the reduction sequence for processing
along parallel paths. Figure 4-9 shows a branch node with the primary path and two additional branched
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processing paths. Only the primary path, on the same line as the branch node, can contain hardware
components. Unlike hardware components, all branch node reduction outputs are identical (i.e. the
reduced data generated for each output is the same). To create a new branch, select Insert an item to
the RIGHT from the branch node’s right-click menu or drag-n-drop the item onto the branch node.
Branches are displayed and reduced in the order added.

1
—
|

| = @E%w
wvl chanl smoother branch &dB

| EE ]
integral overlay
L B
square

Figure 4-9. Waveform branch node.

4.3.4.3 Multiple reduction output (multi-out)

Soft items with multiple reduction outputs are limited to the Image Divider, but will soon include the
FROG item, the Mixer item and any other item that generates multiple output waveforms and/or images
during reduction. Multi-out items behave like branch nodes, but have unique outputs. Connection of a
node to the multi-out’s output side requires user selection of an available reduction output. A label
identifying the selected reduction output is displayed next to the connected node (Figure 4-10).
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Figure 4-10. Image divider node with three reduction outputs.
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4.3.4.3.1 Switches and multi-port (adder/splitter)

These items are hardware components that have a single port on one side, multiple ports on the other
side, and can be oriented with their multi-port sides towards the instrument or towards the sensor. A
multi-port item that splits one signal from a sensor into multiple outputs is called a splitter. A multi-port
item that combines multiple sensor signals into a single output is called an adder.

If the switch or multi-port has multiple inputs (ports on the sensor side), parallel sub-lines are
constructed to indicate the components connected to each port. All sublines are located below the
main line, in the order constructed (see the switch in the first row of Figure 4-11). If the switch/multi-
port item is added with multiple outputs (ports on the instrument side), one of its outputs is on the
same line as the switch/multi-port item and all other outputs are connected via graph lines to other
signal lines (see the splitter node in the third row of Figure 4-11). In addition, switches select a single
input or output port to be connected at any given time. The current switch position is displayed under
the switch node and the active port’s connecting edge is displayed with a solid line, while all other port
edges are displayed with a dashed line. Double-click on a switch node to change its active port.

Switch/multi-port items have individual characterization curves for each port, so each port is numbered.
An available port number must be selected whenever a node is attached to the switch/multi-port’s
multiple port side. The port number is then displayed in the graph near each node that connects to the
switch/multi-port.
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Figure 4-11. Switches and multi-port (splitter) nodes

4.3.4.3.2 Combine and Overlay

This group of soft items are initially added to the graph like any other single-input/single-output node.
Once added in the normal manner, the user can select outputs from other nodes as combine/overlay
reduction operands. To specify an operand, choose Select Combine / Overlay Operand from the
combine/overlay node’s right-click menu, then click on the operand node. Directional connecting edges
from operand node to combine/overlay node originate and terminate at the bottoms of the nodes and
are drawn using a dotted line (see Figure 4-12). To remove a node as an operand, choose Unlink from
Combine/Overlay from the operand node’s right-click menu.
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Figure 4-12. Overlay node

4.3.5 Cal Items Inventory

Cal Item nodes are the graphical representations of signal line components. Each component (or
component group) in the physical acquisition line should be represented in the Cal Graph, and the Cal
Iltem should accurately characterize the real component. All Cal Items are inventoried and therefore
must be created, configured, and added to the database before they can be used in the graph.

Cal Items are created in the main Inventory List that is accessed from the Inventory menu or toolbar
button. See Section 4.4.7 for more information.

4.4 Working with the Cal Graph

4.4.1 Creating the graph
To create a new graph:

1. Right-click on any instrument node and select “Insert channel...” from the menu. The Cal Lines
dialog will open.

2. If necessary, expand the channels for the desired instruments by clicking “+” next to the

instrument name.

Double-click the desired channel. The New Cal Line dialog will open.

Enter an optional description, then choose OK. The new channel’s settings dialog will open.

Configure the channel settings, being sure to specify the signal class, then choose OK.

Continue adding channels from the Cal Lines dialog if desired.

Choose Done to close the Cal Lines dialog and return to the graph.

Noupkw

Populate the new Cal Line by using either the Inventory List available from the Inventory menu, or by
using the Drag and Drop Inventory List.
4.4.2 Editing the graph’s appearance

Many aspects of the displayed graph’s appearance can be changed, including the size, colors, and style
of the components within the graph.

To edit the graph’s appearance:

e Right-click over a blank area in the graph and select the Display Preferences menu to configure
all settings;
e Press the Ctrl key and scroll the mouse wheel to directly change the graph zoom value.
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4.4.3 Printing the current graph

When printed, all Cal Items in the graph are listed and grouped by instrument and channel. The items
are printed in the order that they appear in the graph. Cal Item information includes item type, name,
description, delay and calibration factor.

As an option, barcodes can be printed above each Cal Item. Settings for barcode printing are found in
the Barcode Tuning dialog, which is available by selecting Preferences | Barcode Print Setup from the
menu.

To print the current graph:

1. From the File menu, select Print Graph Items. Alternatively, select Print Graph Items from a
station, instrument or channel node to print that portion of the graph.

2. A Print Configuration dialog will be displayed to select the printout format. Specify the settings
and press OK.

3. The standard Print dialog will then appear to select and configure the printer. Specify the printer
settings and press OK to generate the printout.

4.4.4 Exporting the graph to DXF
Graphical representations of selected instruments in the current graph can be exported in DXF format.
To export the graph to a DXF file:

1. From the File menu, select DXF Export Graph. A dialog will open that instructs you to use the
mouse to select the instruments that should be exported. Press OK.

2. With the mouse, click on the instruments that should be included in the DXF file.

3. When all of the desired instruments are selected, click within the background space of the graph
to end instrument selection. A Save As dialog will open.

4. |If desired, navigate to a directory for the DXF file to be exported to and enter a name for the file.

5. Choose Save. A confirmation dialog will open to display the number of lines exported to the DXF
file and the directory location of it.

6. Choose OK to close this confirmation dialog and return to the Cal Graph.

4.4.5 Instruments

4.4.5.1 Inserting instruments

Instruments that are available in TestMan’s inventory from can be added to the Cal Graph for reduction.
(Refer to Section 4.7.14 for instructions on adding instruments to TestMan’s inventory.) Note that when
new instruments are added in TestMan, an instrument node is automatically added to the graph.
Instrument nodes are also automatically added and placed into the graph as necessary when a channel
is selected from the Cal Lines dialog.

To insert an instrument:

1. Select the Station | Graph Lines menu. The Cal Lines dialog will appear.

2. Inthe tree control, expand the instrument to be added, then double-click a channel. The New
Cal Line dialog will appear.

3. Enter an optional description, then choose OK. The channel’s Reduction page will appear.

4. Change the Reduction settings as desired, then choose OK. The new channel will be checked
under the new instrument in the Cal Lines dialog.
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5. If desired, continue adding channels by following steps 2 through 4, or choose Done. The
instrument and its configured channels will appear in the graph.

4.4.5.2 Deleting instruments

When an instrument node is deleted from the graph, its channels are removed and the Cal Iltems
attached to those channels are removed and returned to the inventory list. Deleting an instrument from
the graph does not remove it from the instrument list (i.e., the instrument is still displayed in the
instrument list and is available for data acquisition). Deleting an instrument from the instrument list, on
the other hand, also removes it from the graph.

To delete an instrument from the graph:

1. Right-click the instrument node and select the “Delete this instrument node” menu item.

2. A confirmation dialog will appear before the instrument is deleted.

3. Choose OK to delete the instrument node and all of its children, or Cancel to leave the
instrument in the graph.

4.4.6 Channels and Cal Lines

4.4.6.1 Inserting channels

Channels mark the beginning of the Cal Line. They are placed to the right of the instruments from which
they extend. An acquisition line must begin with an instrument’s channel.

To insert a channel:

1. Either right-click an instrument choose the “Insert channel” menu item, or choose Station |
Graph Lines from the main menu bar

2. The Cal Lines dialog will appear. (See Figure 4-16)

3. Double-click the instrument to open its list of channels, then double-click the desired channel.
The New Cal Line dialog will appear.

4. Enter an optional description, then choose OK. The channel’s Reduction page will appear.

5. Modify the settings as necessary, then choose OK.

6. If desired, continue selecting channels to add from the Cal Lines dialog by repeating steps 2
through 4.

7. Choose Finished. The new channels will be added to the graph.

Once an instrument and its first channel are inserted into the graph, subsequent channels for this
instrument are inserted the same way.

The Channel Reduction page configures the reduction settings for channels. It will be activated
automatically when a new channel is created, and can be accessed at any time by double-clicking on a
channel node.
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Figure 4-13. Cal Item Configuration Dialog - Channel Reduction Page

Output waveforms. Contains a list of the waveforms that are generated by the cal item. When this
dialog is opened by double-clicking on the channel, it will only contain one option “Raw”

Display. When checked, the associated output data will be displayed in the Analyze module
Print. When checked, the associated output data will be sent to printer
Archive. When checked, the associated output data will be saved to the database

FOMs. Click this button to open the Figures of Merit dialog (Figure 4-20) to select which FOMs will be
calculated for the selected output waveform. This option is disabled when editing channel settings
because FOMs can only be calculated on reduced waveforms

Settings. Opens a settings dialog that has specific configuration settings for the selected output
waveform

Display. Opens the Display Options dialog which allows you to set the display axis limits

Reduce this Channel. When checked, reduction is performed during online or offline reduction. If it is
not checked, no items in the line will be reduced.

Signal Class. Selects the type of data that this line will process (wideband, narrowband, image, or
frequency sweep). The Settings button (described below) activates a configuration dialog that sets the
reduction options based on the Signal Class.

Settings. Activates a configuration dialog corresponding to the currently selected Signal Class

Be sure to specify the proper signal class before adding Cal Items to the Cal Line. The various Cal Items
are not compatible with all signal classes (e.g., you cannot add an image processing Cal Item to a channel
with a wideband signal class).
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4.4.6.1.1 Wideband settings, Channel Reduction page

When the Wideband setting is selected from the Signal Class control on the Channel Reduction page,
clicking Settings opens the Wideband Reduction Settings dialog. The dialog is used to configure the
reduction settings for wideband waveform data.

Wideband Reduction Settings X

Compensate for components in the frequency domain

Filter definition

applhy low pass filter to each cal curve

Filter Start (GHz)

Filter Stop (GHz) |31 =8

Figure 4-14. Wideband Reduction Configuration

Compensate for Components in the Frequency Domain

If not selected, the DC (0 Hz) value of the characterization curve is applied directly to the input
waveform in the time domain. If the curve is not defined at 0 Hz, the curve value at the lowest
frequency is used.

If selected, the input waveform is converted to the frequency domain. The gain at each input waveform
frequency is looked up in the gain vs. frequency characterization curve, and then applied to the input
waveform. The reduced waveform is then converted back to the time domain.

Filter Definition. This filter is used to prevent over-amplification of high frequency noise in the input
waveform. The filter is applied to the input waveform after it is converted to the frequency domain. The
applied filter is a cosine function that rolls from a scale value of 1.0 to a scale value of 0.0

Filter Start. Indicates the starting frequency (in GHz) of the roll-off filter. At the start frequency, the filter
scale value is 1.0

Filter Stop. Indicates the end frequency (in GHz) of the roll-off filter. At this frequency, the filter scale
value is 0.0.

4.4.6.1.2 Narrowband settings, Channel Reduction page

When the narrowband Signal Class is selected, Settings opens the Narrowband Reduction Options dialog.
It configures narrowband parameters for the Cal Line. Narrowband reduction assumes that at each point
in time, only one frequency is present in the signal. That frequency, however, may change over time.
Narrowband channels may also use mixer or crystal detection to convert high frequency signals to lower
frequencies prior to recording. Mixer and direct-write channels are capable of performing the down-
conversion in a manner that allows construction of a frequency vs. time waveform. This waveform can
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then be referenced by other channels to determine the frequency at any point in the signal, and thus use
the appropriate correction factor.

Marrowband Reduction Options *

R eduction frequency source
|Freq Ervelope - Other Chan ﬂ

|DS0 Dema:Channel 1 [1:1:1:1] |

Min frequency [GHz] |0 Max frequency [GHz| |6
Default freq. [GHz] |2 Time offzet [zecs] a

Cancel

Figure 4-15. Narrowband Reduction Configuration

From the Frequency Source during Reduction list, select the source of the frequency vs. time information.
The options are as follows:

Freq Envelope - Other Chan. Use the frequency vs. time information from some other channel. Select the
channel from the list in this dialog box.

Freq Envelope - This Chan. Derive the frequency vs. time information from this channel’s data.
Local Constant. Use the default frequency (specified in this dialog) over the entire waveform.

Global Constant. Use the global frequency (specified in the Global Reduction Parameters dialog, Section
4.7.8.2) over the entire waveform.

Instrument Setting. Use the setting from a computer-controlled instrument that provides the system’s
reference frequency (see Section 4.5).

The Min Freq and Max Freq values limit the returned value from the frequency lookup. The Time Offset
accounts for time delays between the data on this channel and the data from the frequency vs. time
reference channel. The specified time offset is subtracted from this Cal Line’s waveforms before the
frequency vs. time lookup is performed.

4.4.6.1.3 Image settings, Channel Reduction page

The Image signal class has no channel reduction settings at this time.

4.4.6.2 Inserting Cal Lines

Because Cal Lines start with a channel, Cal Line creation begins when channel nodes are inserted into
the graph. See Section 4.4.6.1 for instructions. Once the Channel is included in the graph, Cal Items can
be added to complete the Cal Line
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The Cal Lines dialog lists all available instruments and channels for the current station. A check mark
beside the channel indicates that it is already selected and displayed in the Cal Graph. Only those
channels that have not been selected are available. The dialog is opened by selecting the instrument in
the graph, right-clicking and selecting Insert channel from the popup menu. An alternative is to go to
the menu Graph | Lines option.

Cal Lines pod

Double click oh a channel to create a new cal line
ERE]Demc
=-[ | DSO Dema
- Chanrel 1
Channel 2
Chatinel 3

Add Instrument

Figure 4-16. Cal Lines Dialog

Channels are selected for insertion into the graph by double-clicking them. Channels are always placed
in the graph beside and under their corresponding instrument. If necessary, an instrument node is
automatically created when a channel is selected.

4.4.6.3 Deleting channels

To delete a channel:

1. Inthe Cal Graph, activate the channel with the right mouse button to display its menu.
2. Select Delete this item. A confirmation dialog will appear.
3. Choose OK to delete the channel, or Cancel to leave it in the graph.

An alternate method is to select the channel so that it is active, then press [Delete].

When a channel is deleted, all Cal Items for the deleted Cal Line are removed from the graph and
returned to the inventory. When the last or only channel under an instrument is deleted, the instrument
node also will be removed.

4.4.6.4 Copying Cal Lines
To copy a Cal Line:
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1. Click on the left-most Cal Item in the Cal Line segment to be copied. It should be the Cal Item
that marks the beginning of the Cal Line segment. This does not have to be the first Cal tem on
the line, and it cannot be an instrument or a channel node.

2. Press [Ctrl]+[C] to copy the Cal Line segment to your computer’s Clipboard.

3. Click on the Cal Item to the left of where the Cal Line segment should be copied. Press [Ctrl]+[V]
to insert the Cal Line segment. The copied Cal Line segment will appear in the destination Cal
Line.

If the copied Cal Line contains Multi-Port Cal Items such as Adders, then all lines attached to it will be
copied as well. When copying Splitters, the outputs that branch to other lines will be disabled, but the
first output to the left will be enabled and set to Port 1 automatically.

4.4.7 Cal Items

4.4.7.1 Inventory List dialog

The Inventory List dialog creates, edits and deletes Cal Items and is also used to select items for
insertion into the graph. The list is available from Inventory | Inventory List or by selecting a channel or
Cal Item, right-clicking and choosing Insert Cal Item from the popup menu.

Cal Item Type. This list contains all Cal Item devices supported by TestMan. Select the Cal ltem type to
edit, create, delete or print. Iltems already existing in the database are listed in the right-hand list. When
the Cal Item Types selection changes, the currently inventoried types are displayed in the Inventory List,
an icon of the current item is displayed and the total number of items listed in the Inventory List is
displayed.

<Type> Inventory List. This list contains the Cal Items already in the inventory for the current type selected
from the Cal Item Types list on the left. The items displayed in this list depend on the features of the
installed DAAAC™ system. For all systems, at least Name, In Use and Description are listed. For
performance reasons, the Description field is not initially displayed for any item. To display the
description, select the item with the mouse by clicking it once.
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Figure 4-17. Cal Item Inventory List

A compact drag-and-drop inventory list is also available, but is used only for inserting items into the
graph; you can’t create or edit items from this dialog. See Section 4.4.7.4 for specifics.

Name/Retrieve Item by Name. Retrieves items for editing if the name is known. This speeds retrieval
operations for large inventory systems. After this field is completed, use [Tab] to exit the field. This
retrieves the item from the database. If found, it will be listed alone in the Inventory List box. If it is not
in the database, a message is displayed.

Create. To create a new Cal Item, select the type of item from Cal Items Type list (Amplifier, Attenuator,
Balun, Bdot, etc.), then select Create. An Inventory Data page for that Cal Item will open. Enter the data to
configure the new Cal Item, then select OK. The new Cal Item is then added to the Inventory List.

Edit. To edit the settings for an existing Cal Item, either double-click the item in the Cal Item’s Inventory
List column, or highlight the desired item then select Edit. Edit the item as desired, then select OK. The
Cal Item is then updated in the Inventory List.

Print. To print a listing of the entire inventory of items, or only the current items displayed in the
Inventory List, select the print command. This activates a message dialog that requires you to select an
option. Choose either “Only the items displayed in the item inventory list” to print the current
selection’s inventory, or select “The ENTIRE list of items in the inventory” to print all of the Cal Item
types. Selecting the entire list of items in the inventory prints all Cal Items in the database, which may
require considerable time if the database is large.

Delete. To delete a Cal Item, highlight the item in the Item Inventory List and press Delete. Be certain
that you really want to delete the item because it will be permanently removed from the list and cannot
be undeleted without special access privileges.
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Display Deleted Items. Include items that have been deleted in the Inventory List.

4.4.7.2 Creating Cal Items

Before Cal Items can be added to the Cal Lines in TestMan’s graph, they must be created and added to
the Inventory List.

To create and add Cal Items to the Inventory List:

1. From the Inventory menu, select Inventory List. The Item Inventory List dialog will appear.
2. Select a Cal Item Type from the left column. A list of similar Cal ltems will appear in the right
column, if any have been previously created.

Choose Create. An empty Cal Item dialog will appear.

Enter a name and description, as well as any item-specific settings.

Choose OK. The new Cal Item will appear in the right column of the Inventory List.

6. To close the Inventory List, choose OK.

kW

The new Cal Items are now ready to be inserted into Cal Lines. For more information, see Section
4.47.4

4.4.7.2.1 Item Data page, Cal Item dialog

The Item Data page is first displayed when opening the Cal Item dialog. The dialog is opened when
creating a cal item in the inventory list or by double-clicking a cal item in the graph to edit it. It contains
item type-specific properties, most of which can be edited. At a minimum, the page will contain a name
and description. The name field must be unique, as this is the primary identifier for the Cal Item. The
description field is optional. Figure 4-18 shows the Item Data page for a Cable cal item.

Cable: rg142-10 x
tem Data
MName/Description
Name ra142-10 |

Description “ID' rgl42 |

Cable Type Connectors
Connector A Connector B
RG142 w SMA Male | | SMA Male -

Delay : 14.73 ns Length : |10.00 feet

electrical delay is included in the phase data

Curve Setup

Gain Curve TDR Curve

Cancel Apply Help

Figure 4-18. Example item configuration dialog
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Cal Items that are used in the graph multiple times share a single copy of the item characterization data.
For example, if the gain for a 6 dB attenuator is changed from —6.1 to —6.2, every occurrence of that
attenuator in the graph will use the new -6.2 value. Data entered on the Reduction page, however, is
unique to each node in the graph (see Section 4.4.7.2.3).

4.4.7.2.2 Inventory Data page, Cal Item dialog [keyed option]

The Cal Item Inventory Data page is used for entering and displaying Cal Item inventory data for systems
under strict inventory control. Strict inventory control means that each item must be uniquely identified
by manufacturer/model/serial number and no item may be used more than once in a system
configuration graph. When strict inventory control is enabled, the Inventory Data page is the first page
of every Cal Iltem’s interface. The page does not appear in systems without strict inventory control.

The Inventory Data page is the same for all Cal Items. The first three fields — Serial number,
Manufacturer and Model number— create a unique database key. When combined, this key must be
unique among all Cal ltems.

ProplD (property identification) and File # fields are available for additional documentation, but are not
required as unique identifiers.

Although not part of the Cal Item’s database key, Barcode is a required field. Each barcode entry must
be unique. In inventory-controlled systems, the Barcode is used in place of the Item Name to identify
the item.

4.4.7.2.3 Reduction page, Cal Item dialog

The Reduction page of the Cal Item dialog is used to specify post-reduction options for each node in the
graph. If the associated cal item generates multiple output waveforms and/or images, each node
output will have its own set of reduction options. Most items generate a single output and use the
default output waveform name, “Corrected”. Cal Items that generate multiple waveforms and/or
images will list outputs by name. For example, a mixer has outputs “Power vs Time”, “Freq vs Time”,
“Uncorrected Spectrum”, an “Corrected Spectrum”. Reduction options are only available for Cal Items
that have been added to the graph, i.e., reduction items are associated with graph nodes. If the same
Cal Item is added to the graph multiple times, each occurrence of the item has its own set of reduction
options.
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Figure 4-19. Cal Item Reduction Tab

Output list. Lists the available output data objects (waveforms or images) generated by this cal item.
Most items have a single output called “Corrected”.

Display. When enabled, the resulting, reduced waveform is displayed in the Analyze module (if Analyze
is running and configured to display reduced data) during reduction.

Print. When enabled, the resulting, reduced waveform is printed from the Analyze module (if Analyze is
running and configured to accept reduced data) during reduction.

Archive. When enabled, the resulting reduced waveform will be stored in the database.

FOMs. Activates the FOMs dialog, which configures various Figures of Merit. See the discussion
immediately below.

Settings. Activates the appropriate Settings dialog, based on the output waveform type selected.
Currently, the Mixer and Direct Write items’ outputs are the only waveforms that can be configured.

Display. Set the display axes limits. X and Y Axis limits may be independently assigned to auto-scale or
use fixed, user-defined values.

4.4.7.2.3.1 FOMs page

The FOMs page configures Figures of Merit for the current Cal ltem. FOMs are metrics derived or
computed from the graph node’s output data. FOMs are archived with the data and displayed on the
waveform in the Analyze module. See Section 10 for a complete description of the available FOMs.
FOMs and their associated limits are important when running automated test sequences, as they can be
configured to indicate faults in the test asset and/or source hardware.
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Figure 4-20. FOMs Configuration

Available FOMs. List of available FOMs. To add a FOM to the reduction waveform, highlight the desired
name in this list, then select Add FOM

Add FOM. Add the currently selected FOM name to the Selected FOMs list
Selected FOM:s. Listing of selected FOMs

Min. The minimum acceptable value for the highlighted FOM in Selected FOMs
Max. The maximum acceptable value for the highlighted FOM in Selected FOMs

Fault Indication. If the FOM is outside of the range specified by the Min/Max fields, this type of fault will
be emitted. See Section 4.5.7 for more information about faults

FOM parameters. Specific settings for the highlighted FOM in Selected FOMs

To specify and configure a FOM, highlight the desired FOM from the list of Available FOMs, then select
Add Fom to add the FOM to the Selected FOMs list. The FOM is moved from the available list to the
Selected FOMs list; each FOM may be selected only once.

To delete a FOM from the Display FOMs list, highlight it and press the [Del] key or the Delete button. It
then will be removed from the Selected FOMs list and added back to the available list.
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Each FOM type defines different parameters. These parameters may be entered when the FOM is
created (added to the Display FOMs list), or may be edited when the FOM in the Display FOM List is
highlighted. The edited data is accepted when the dialog is dismissed or when another FOM is selected.

To edit the min, max and FOM-specific parameters, click on a FOM in the Selected list. The min and max
values are available for all selected waveform FOMs, but need not be entered. If they are entered and
the computed FOM value falls outside the specified limits, the waveform is marked “out of spec”. Out-

of-spec waveforms are displayed with a yellow background in Analyze. To disable use of the min and
max limits, set both values to 0.

If a waveform is marked “out of spec” because the computed FOM value is outside the specified limits,

you can additionally have it emit either an “asset fault” or a “source fault”. See Section 4.5.7 for more
information about faults.

Curve dialog. Many Cal Items are characterized by a curve, such as gain vs. frequency. The Curve dialog
configures this type of characterization data for a Cal Item. This dialog can be accessed through the
Curve button on the Item Data page for such Cal Items. A curve can be either a polynomial value (up to
eighth-order) or a measured characterization waveform, typically produced using a network analyzer.

Curve Specification *
Curve Tupe
Palynomial w  [Fain vs Frequency [GHz, dB)
| -2.9| N | -n.2|H+| n_nz|,p2+ | IZ||H"3+ | D|H"4+
| D|:.:’“5+ | U|:<"B+ | EI|>':'“.'-"+ | ':'|:-<"B

Dizplay domain
tin [GHz]:

tdaw [GHz):

Title: bnl_l.Jnu:umiaI PIEiEw
Comment: [flx) = 2.9 +-0.2x + 0.024"2

Fetrieve Waveform Send Waveform to Analyze

Proceszsed R aw File lmport Send

Carcs

Figure 4-21 - Cal Item Curve Configuration — Polynomial Configuration.
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Polynomial. When selected, activates the Polynomial curve interface. The defined polynomial then is
used to characterize the Cal Item during reduction.

Get Raw. When selected, activates the Polynomial curve interface. The defined polynomial then is used
to characterize the Cal Item during reduction.

Get Processed. Select a Processed waveform from the database (enabled when Curve Type is set to
“Waveform”)

File Import. Import a waveform file from the disk (enabled when Curve Type is set to “Waveform”)

Polynomial curve specifications are typically used for items that have a relatively flat or linear response
over the operational frequency range, although higher order polynomials are supported. Note that the
standard units for polynomials are dB vs. GHz. The use of GHz instead of Hz removes the need for
excessively small scaling factors for the high-order terms. Also note that most items use gain vs.
frequency, which means that attenuation is specified as a negative gain value. For example, the cal
factor for a 6 dB attenuator would be -6.

If a characterization waveform has been created for the Cal Item with a network analyzer or other
instrument, the waveform can be directly assigned to characterize the Cal ltem. The Waveform view of
the Curve Specification dialog displays the current waveform, and allows selection of a new waveform.
If you select Raw or Processed, a retrieve file dialog will appear for selection of a waveform from the
database.

If File Import is selected, an Open File dialog will appear for choosing a data file to import. Once the file
is selected, the Waveform Import Titles dialog will appear, to enter axis titles and units. This version of
the file importer supports only comma-separated ASCIl data without header information. Magnitude-
only files should contain x, y pairs; real / imaginary and magnitude / phase files should contain x, y, z
triples. Real / imaginary format files will be automatically converted to magnitude / phase. Frequency (x
axis) data should be in units of Hz. If the data appears to be in units of GHz, you will be prompted to
auto-convert the values to Hz. Phase data, if present, should be in units of radians. Because phase data
can contain multiple cycles, it’s range in radians can be similar to that of data in degrees. The software
therefore does not auto-convert data that is in degrees. While most components use (Hz, dB, radians),
some components use other units so be sure to check the expected units text at the top of the Curve
Specification dialog.

To import additional data formats, first import the file using the Archive module’s importer, then modify
the waveform as necessary in Analyze and store the result, then select the resulting waveform using the
Processed button in the Curve Specification dialog.

4.4.7.3 Printing the Cal Item inventory

Printing Cal Items is available only from the Inventory List dialog of the Inventory menu. You can either
print the inventory of Cal Items by type or print the entire inventory of Cal Items.

To print the Cal Item inventory:

1. Open the Inventory List by selecting it from Inventory | Inventory List

2. If you want to print the inventory of only one type of Cal Item, select the type from the left
column

3. Choose Print. The Inventory Printing dialog will appear

4. Select whether the inventory for a single type of Cal Item should be printed, or if the entire
inventory of Cal Items should be printed
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5. Choose OK to continue, or Cancel to abandon the printing. If OK is selected, the standard Print
dialog will appear.

6. Make any changes that may be necessary to the print settings, then choose OK.

7. Choose OK to close the Inventory List.

4.4.7.4 Inserting Cal Items

Cal Items can be added to the right or left of other Cal Item nodes in the graph, but only to the right of
channel nodes. Two methods are available for inserting Cal Items into the Cal Graph: the main Inventory
List, and Drag-and-Drop Inventory List.

From within the graph, the Inventory List inserts a single Cal Item to either side of other Cal Items, or to
the right of channels.

To add a Cal Item to the graph:

1. Right-click the Cal ltem beside which the new Cal Item should be inserted.

2. Select an “Insert New Item” command from the popup menu. The Inventory List will appear.

3. Select the type of Cal Item from the left column, then a specific Cal Item from the right column.
4. Choose OK. The selected Cal Item will appear in the graph.

An alternate method is to use the Drag-and-Drop Inventory List. Unlike the regular Inventory List, this
list is used only for adding items to the graph; items cannot be created, edited or deleted from the Drag
and Drop list.

Some Cal Iltems require additional information before they can be inserted into the graph. When adding
Splitters or Coax-Switches, TestMan will ask you to select an output port. This port will be linked to the
Cal Item beside which the new Cal Item is to be inserted. Likewise, an input port must be selected for Cal
Iltems that are attached to the right of Adders. See Section 8.3 for more information.

4.4.7.4.1 Using the Compact Drag and Drop Inventory List

Once the Cal Items are created with the Inventory List dialog, they can be added to Cal Lines with the
compact Drag-and-Drop Inventory List. The Inventory | Drag and Drop Inventory List... dialog inserts Cal
Items into TestMan’s graph by “dragging” them from the list, then “dropping” them on top of other Cal
Items in the graph. The new Cal Item then is inserted to the right of the target Cal Item.

Note that the main inventory list dialog also supports drag-n-drop operation. This interface provides a
more compact version of that dialog that is often used when adding numerous items to the graph.
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Figure 4-22 - Drag-and-Drop Item Insertion Dialog.

Left List. Lists the Cal Item types supported by the current DAAAC installation
Right List. Current inventory of all Cal Items of the type selected in the left-side list.
To add Cal Items with the Drag and Drop Inventory List:

1. Using the Scroll bars, position the graph so that the Cal Item’s intended drop position is visible.
The graph cannot be scrolled while dragging and dropping a Cal Item with the mouse.

2. Open the Drag and Drop Inventory List by selecting it from the Inventory menu, then move it to
a convenient location that does not cover the destination Cal Line.

3. Highlight the Cal Item type in the left column. A list of specific Cal Items will be displayed in the
right column.

4. Click on and hold the specific Cal Item in the right list with the left mouse button, then drag it to
the drop position in the graph. The mouse pointer will change into a standard Window’s arrow,
plus the Cal Item icon.

5. Drop the Cal Iltem onto an existing node. The tip of the mouse pointer’s arrow is the center of
the drop point, and it must be within a Cal ltem node’s boundary for the drop to be valid. The
new item will always be inserted to the right of this target Cal Item.

6. When done adding Cal Items to the graph, close the Drag and Drop Inventory List by clicking its
Close box in the top-right corner.

When running in networked mode, a separate Drag and Drop Inventory List must be opened for each
graph that will have Cal Items added. For example, when two stations are open, a separate inventory
dialog must be opened for each. Also, when dragging items out of the window assigned to this dialog,
the pointer will change to a circle to indicate dropping will not be allowed. The pointer with the Cal Item
icon indicates that the current window is valid.

4.4.7.5 Copying and Moving Cal Items

Cal Items can be copied or moved from one Cal Line to another, but some restrictions apply. Strict
inventoried systems may copy only the few Cal Item types that are never under inventory control.

These are the Combine, Overlay and User-Process Cal Items. Cal Items or Cal Lines may be copied only to
other Cal Lines.
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To copy or move Cal Items individually or as a group:

1. Use the mouse to drag a selection box around the Cal Item—or a series of Cal Items within a
single Cal Line—to select it/them. When you release the mouse button, the selected Cal Items
will be highlighted.

2. With the left mouse button, click into and drag the selected Cal Items to the node where they
should be copied. When you release the mouse button, a popup menu will appear beside the
cursor.

3. Choose Copy or Move. The selected items will be copied or moved to the right of the selected
destination node. Choosing Cancel from the popup menu will abort the operation.

If any Cal Iltems that are moved include Multi-port nodes — or are attached to Multi-port Cal Items — any
links to the Multi-port items will be broken. See Section 8.3 for more information on Multi-port items.

An alternate method of copying or moving Cal Items is to use the keyboard. Cal Items can be selected
with the arrow keys. Holding the [Shift] key selects a range of Cal Iltems. Once the Cal Items are
selected, press [Control] + [C] or select Copy from the Edit menu to copy the Cal Items to the computer’s
Clipboard. Scroll the graph to the destination, then press [Control] + [V] to paste copied Cal Items or
[Control] + [X] to move the Cal Items to the new location.

For more information, see Section 4.4.6.4.

4.4.7.6 Editing Cal Items

After a Cal Item is placed in TestMan’s graph, most of its properties can be edited. However, for strict
inventoried systems, inventory data may not be changed.

To edit a Cal Item:

1. Double-click the Cal Iltem node in the graph, or press [Enter] if it is active and highlighted. The
appropriate Cal Item dialog will appear. Make the required changes.
2. Choose OK to implement the changes, or Cancel to abandon the changes.

A Cal Item’s settings are also available from the Inventory List by selecting it from right-hand column,
then choosing Edit.

Some Cal Iltem settings cannot be changed after the item is created. For example, the number of ports
for Multi-Port Cal Items can only be specified when the item is created. Also, the direction of the signal
(multi-in/multi-out) may not be changed for Multi-Port Cal Items once placed in the graph. Properties

related to the component’s calibration/characterization settings may be updated at any time.

4.4.7.7 Deleting Cal Items
Cal Items can be deleted either individually or as a group within a Cal Line. To delete a Cal Item:

1. Select the Cal Item or group of Cal Items to be deleted by dragging a selection box around the
Cal Items to be deleted. They will be highlight to indicate that they are marked for deletion.

2. Click any Cal Item in the series of selected Cal Items and press the [Delete] key, or chose Delete
from the Edit menu. A confirmation dialog box will appear.

3. Select Yes to remove all selected Cal Items, No to remove only the currently active Cal Item, or
Cancel to abort the deletion without making changes to the graph.

An alternate method is to click inside the block of highlighted Cal Items with the right mouse button to
activate the pop-up menu, then select Delete from the pop-up menu.
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When a Cal Item is deleted, it is returned to the Inventory List for use later. Likewise, channels that have
been deleted become available again from the list of Cal Lines in the Cal Lines dialog.

4.4.7.8 Calltem Types

TestMan supports three general categories of Cal Items — Waveform Reduction, Image Reduction and
No Reduction. As the names imply, Waveform items operate on waveform and single-point data; Image
items operate on image data; No Reduction items are only for signal path documentation and do not
support data processing. The item types currently supported under each category are shown below.
Section 8 presents each of the Cal Items in detail.

Waveform
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E“E Balun I Cable - Coax Switch
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@EE Waveform Branch

Tl=+ Waveform to Single

Image

£ 3
Ly Color Filter

EEE Image Branch

8:a Image Combine
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Descriptions of the specific controls for each item type can be found in Section 8. Cal Items with special
abilities or additional configuration requirements are discussed in the following sections.

4.5 TestMan Sequence Mode [keyed option]

TestMan has an optional capability called sequence mode, which allows the user to automate the
execution of a series of acquisitions, where instrument parameters are varied according to predefined
criteria. Any waveforms collected while running a sequence are automatically tagged with the name of
the sequence (see Section 6.2.14 for a discussion on tagged waveforms).

4.5.1 Creating a Sequence

To create a sequence:

1) Open up the Configure Acquisition dialog (menu: Acquisition | Configure)

2) Select the Acquisition tab

3) Ensure Acquisition Mode is set to “Single Shot” and the “Sequence” checkbox is checked
4) Click “Define”. The “Sequencers” dialog will open up (Figure 4-23)

5) Select a sequence type from the drop list at the top and click “Create New”. The following

sections explain how to define each type of sequence
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Sequencers

|Dn:-simet|"-_: J

Available Sequences: [~ Hide Finished Sequences

Active | Mame | Creation Time | % Complete Steps

k dose10 2021-02-08 12:17:26 0.0 % 120
doze03 2021-02-05 13:47:09 100.0 % 33
dose0s 2021-02-05 13:39:50 100.0 % i)

L4 >

Fault handling

On source fault ; ||:|E|LIEE sequence

On asset fault : ||'E5et asset and continue J

K, Cancel

Figure 4-23 Sequencers dialog

4.5.2 Creating a Scanner sequence

The dialog in Figure 4-24 is used to create a Scanner sequence. The first item to take note of is the list of
Control Parameters. This list is generated from the instruments list: all instruments with sequence-
configurable controls appear here. For example, in Figure 4-24, the instruments named LO #1 and LO #2
each allow the sequence to control the Frequency and Power parameters, and the Aeroflex instrument
allows the attenuator level to be set on each of its two channels.

Double-clicking on the control parameter you would like to configure opens the Scan Parameter dialog
(Figure 4-25). There are seven options that allow you to specify how the parameters are stepped:
Instrument, Fixed, Stepped (linear), Stepped (exponential), Random, Derived, and List. Each option is
described below.

Depending on the number of steps for each modifiable control parameter, a sequence may have
hundreds or even thousands of shots.

When N parameters are configured in the Scanner sequence dialog (Figure 4-24), the sequencer uses N-
nested loops to explore the entire parameter space. As noted in the dialog, control parameters are
ordered from innermost loop to outermost loop in the dialog. You can rearrange their order by dragging
within the parameter list.
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Sequencer: Scanner

MName |DEITID| Total scan points :

Control parameters (ordered innermost to outermost in scan loop) :

| Instrument [chan] Parameter | Type

1 aeroflex [1] Attenuator Level 1 Ignore
2 aeroflex [2] Attenuator Level 2 Ignore
3 LO #1 [0] LO Fregquency Ignore
4 LO #1 [0] LO Power Ignore
5 LO #2 [0] LO Frequency Ignore
& LO #2 [0] LO Power Ignore
Options

Run an acquisition to validate the asset before starting the sequence

Test point repetitions :  no asset fault : asset fault detected :
Skip current innermost parameter value after detection of repetition faults
Skip steps after detection of El faults (cumulative over the inner scan loop)
[]skip steps after no faults detected on 1 consecutive steps

Skip remaining steps for |1~ | innermost control parameters

Attempt to reset the assetupto |5 | times following an asset fault

[]Run an acquisition to validate the asset after each reset

Figure 4-24 Scanner sequencer dialog

Scan Parameter ol

Name : 83623A:L0 Frequency

Hardware limits
Minimum 10 M Min. step @ 1

Maximum 20 G

Type : Stepped (exponential) ~ | Walues

Reference :

Start value: |10 M -

End value; |16 1G -

Multiplier: |10 Clr

No. values:

Cancel

I
-
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Figure 4-25 Scan Parameter dialog

4.5.2.1 Parameter Types

Instrument. This parameter will not be changed by the sequencer. It will retain whatever value it was
set to in the instrument’s settings dialog.

Fixed. This parameter will be set by the sequencer to the value specified in this dialog box. It will not be
varied.

Stepped (linear). You must specify a start value, an end value, and either a step size or the number of
steps to use. The sequencer will vary this control parameter on each shot from the start value to the end
value at the specified step size.

Stepped (exponential). You must specify a start value, an end value, and either a multiplier or the
number of steps to use. The sequencer will vary this control parameter on each shot, starting at the
start value and multiplying by the multiplier until the end value is met or exceeded.

Random. You must specify a min value, a max value, and a count. This control will be randomly set to a
value between min and max (inclusive) on each shot.

Derived. This control parameter is set based on the value of another control parameter. Choose the
reference control parameter from the “Reference” drop list and set the coefficients A, B, and C in the
following equation, where X is the value of the reference control parameter, and Y is the calculated

value for this control parameter.Y = AX + B + %

List. Specify a list of values for this control parameter. The sequencer steps through this list in order to
set the value for each shot.

4.5.2.2 Scanner Options

The Options section of the dialog in Figure 4-24 contains various settings that affect how the sequence is
run. These settings are described here.

Run an acquisition to validate the asset before starting the sequence. If selected, an acquisition is run
before the sequence starts, to check for an operational asset. If an asset fault is detected, the sequence
is not started and the user is alerted.

Test Point Repetitions. This field allows you to set the number of times to repeat a specific shot (a shot
is one acquisition with a specific set of instrument control parameters). The first box, “no asset fault”
sets the number of times to repeat the shot if no asset fault is detected (See Section 4.5.7 for a
discussion on faults). The second box, “asset fault detected” sets the number of times to repeat if an
asset fault is detected. For example, if the first box is set to 3 and the second is set to 5, the shot will
repeat 3 times if no asset fault is detected, but if any of those shots result in a fault it will be repeated 5
times.

Skip current innermost parameter value after detection of N repetition faults. This option is designed
to be used in conjunction with the test point repetitions options. If the specified number of faults occur
within a repetition of the same step, the current value of the innermost parameter is skipped for the
remainder of the scan sequence. The faults are not required to be consecutive. For example, assume the
inner loop of the scan sets a frequency, the current frequency value is 1.1 GHz, the fault limit is 3, and
the number of repetitions for the asset fault case is 5. If 3, 4, or 5 acquisitions at the current step result
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in faults, then the 1.1 GHz control value will be skipped for all remaining sequencer steps. Note that the
number of faults specified here cannot be greater than the number of repetitions for the asset fault
case.

Skip steps after detection of N faults. If this option is enabled and N faults have been detected within
the current inner loop, the sequencer will skip the remainder of the inner loop steps, moving to the next
value(s) at the outer loop(s). For example, assume power is the inner loop and frequency is the outer
loop, with the number of faults set to 4. If 4 asset faults are detected while executing the power loop,
the remainder of the power settings will be skipped and the scanner will move to the next frequency
setting and the starting power setting. Note that the faults do not have to be consecutive and if
repetition is use, each repetition fault will count towards the fault total.

Skip steps after no faults detected on N consecutive steps. If this option is enabled and N steps are
executed without any faults, the sequencer will skip the remainder of the inner loop steps, moving to
the next value(s) at the outer loop(s). It is essentially the inverse of the above. If it is enabled, the
sequencer will skip to the next step in the sequence if N consecutive shots do not result in a fault

Attempt to reset the asset up to N times following an asset fault. Generally, when an asset fault is
received, it means the asset is in an abnormal state and must be reset. This field tells the sequencer how
many times to attempt to reset the asset following a fault, before declaring that the asset needs manual
intervention and aborting the sequence.

Run an acquisition to validate the asset after each reset. If selected, an acquisition is run each time the
DUT is reset, to check for an operational asset. If an asset fault is detected during the validation
acquisition, the sequence is stopped and the user is alerted.

4.5.3 Creating a Genetic sequence

The genetic algorithm sequencer performs a nondeterministic and sparse traversal of a parameter
space. A genetic algorithm is an evolutionary optimization algorithm based on the process of natural
selection. The algorithm uses a population of candidate solution vectors, with each member being
described by its “chromosome” — a set of control parameter values. Multiple generations of the
population are created until the algorithm’s termination criteria are satisfied.

Termination criteria typically include discovery of a near-optimal solution, and a threshold on the
number of algorithm iterations. After beginning with a random population, each new generation is
obtained from the previous generation using crossover and mutation. Crossover combines attributes
from two or more members of the population to create a new member. Mutation introduces random
changes to a member’s chromosome. At each stage, the algorithm preferentially selects members based
on their fitness, a metric that indicates that member’s ability to provide an optimal solution to the
problem at hand.

A general genetic algorithm sequence is:

1. Begin with a set of randomized test points in the search space, the population.

2. Evaluate each point in this set for its fitness.

3. Sort the population by its fitness.

4. Randomly select test points from above the population median for crossover. Call these the
parents.

5. Split the parent chromosomes at the same random partition point. Create pairs of offspring test
points, initialized to opposite chromosome sections from the parents.
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L ® N

Replace least-fit test points with the new offspring test points.

Apply a random offset to each of the controls in the new test points (mutation).

Replace least-fit test points with new randomized test points.

Repeat steps 2-8 until a desired fitness level or number of iterations is achieved. Fitness level
may be defined using one or more members of the population (e.g., the highest fitness levels
among all members, or the average fitness level of the top 50%).

The creation of a new generation from its predecessor is the core of the genetic algorithm. Several
variations of this algorithm exist, with the following presently implemented:

1.
2.

Sort the existing population by fitness.

Copy a user specified number of “elites”, those with the best fitness, directly to the next
generation.

Select breeding pairs from the current generation. The algorithm presently uses tournament
selection with % the total population.

Create two offspring from each breeding pair, using one-point crossover with a random split
point. This method splits the parents’ chromosomes and then swaps the second part of the split
chromosomes.

Mutate the children, with user specified probability.

Generate a user specified number of “immigrants”, which are entirely new individuals with
random chromosomes.

Figure 4-26 shows the available settings for configuration of a genetic algorithm. The number of elites
and immigrants are specified by the user as a percentage of the population. The remainder of the
population will be comprised of offspring. A single fitness control is allowed and is marked in the list of
control parameters. All other control parameters are either part of the chromosome or are unused. The
algorithm supports user specification of fitness value minimization or maximization.

Sequencer : Genetic Algorithm @
Mame : | SEE] " minimize
the fitness value
Control parameters : * maximize
Fit | Instrument | parameter | Type Termination criteria
X wavel Attenuator Level  Stepped (linear) Maximum generations : | 10
wavel Record Length Calculated
wavel Timebase Calaulated Threshold termination : |none
wavel Fake Control 1 Ignore
wvas Attenuator Level  Ignore X . 0
wv3s Record Length Ignore stk
ww99 Timebase Ignore
wvas Fake Control 1 I
e axe tontro gnore Crossover probability : 0.98
Mutation probability : 0.1
Population size : 10
4 T 3
Elites (% of population) : | 30
Immigrants (% of pop.) : |10
oK | Cancel |

Figure 4-26 Genetic algorithm sequencer configuration
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4.5.4 Sequence Live Display

When you start running a Scanner sequence for the first time, you will be asked if you would like to
create a live display. The live display (Figure 4-30) is best suited for two-parameter scans and provides a
real-time visualization of the parameter combinations were tested and which ones induced faults. The
live display is configured using the Sequencer Live Display Config dialog box (Figure 4-27). The fields in
this dialog are described below.

Plot Name. Display title for this plot (multiple Live Displays can be configured for any one sequence)
Plot Type. Options are Linear, Log Y, Log X, and Log-Log. They refer to how the axes are scaled
Label. The display label for this axis

Auto Scale. If enabled, the axes will automatically scale to fit the data. Otherwise, the axes limits must
be set by the user with the Min and Max fields

Configure Source. Opens the Axis Config dialog (Figure 4-28) to select the source data for each axis

The axes values are configured using the Axis Config dialog. To use this dialog, first select either
Sequence Control Param or FOM from the Axis Value Source list. If you select the former, you must
choose the control parameter with which to associate this axis. If you select the latter, you will need to
select the Instrument, Channel, Cal Item, Output Waveform, and a FOM to calculate. This axis will then
be associated with the chosen FOM.

Live Display Config X

Plot Name: | Demo
Plot Type: |Linear A

Vertical Axis

Label: | Frequency

Min: | 0.0 Configure Source

v Auto Scale
Manc: | 1 Control param: LO #1[0]:LO Freguency

Horizontal Axis

Label: | Power

Min: |0.0 Configure Source

IV Autoscale
Max: | 1 Channel: Fwd Pwr, Cal item: & dB, Fom: peak ava.
Faults
Fault Name | Enabled | Channel | Cal Item FOM Name
Test Fault 1 Yes 5269R.1PAC1 Effect ' max
Test Fault 2 Yes S260R1PECT Effect mean

Figure 4-27 Sequence Live Display Config dialog
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Axis Config e

Axis Value Source

Seguence Control Param
FOM

Contral Parameter FOM

aeroflex[1]: Attenuator Level 1 Instrument:

aeroflex[2]: Attenuator Level 2 |AII Instruments J

LO #1[0]:LO Frequency

LO #1[0]:LO Power h I

LO #2[0]:LO Frequency Channel:

LO #2[0]:LO Power |Sc-L||'ce J
Cal Ttem:
|AC couple spec J
Output Waveform:

|Cc-r|'ectec|

FOM;

[ e

Cancel

Figure 4-28 Axis Config dialog for live plots

4.5.5 Test Execution Window

When running a sequence, TestMan uses a dedicated child window with two tabs to display data during
test execution. The first tab displays the sequence state and the second tab displays one or more live
display plots (Figure 4-30). The window is automatically created and displayed upon commencement of
a sequence and continues to display live updates while the sequence runs. The execution windows does
not replace the test configuration window (instruments and graph), so both may be viewed while the
test is running.

The Sequence State window contains four sections: Sequence Overview, Sequence Log, Fault Density
Plot, and Step Inspector. The Live Display tab contains a sub-window for each live display that has been
configured.

4.5.5.1 Sequence Overview

This section is in the top-left corner of the window and contains an overview of the current state of the
sequence. It lists the parameters that are being varied, the current value and step for each parameter,
and various other statistics about the sequence.

4.5.5.2 Sequence Log

The Sequence Log is the large list on the right side of the window. It contains an entry for every shot that
has been completed in the sequence. Fields include a timestamp, step number, repetition number, shot
number, control values, list of faults, and user-defined notes. Notes can be added at any time by double-
clicking on a row in the log.
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4.5.5.3 Fault Density Plot

The Fault Density Plot is immediately below the Sequence Overview and provides a nice visual of what
regions of the parameter space resulted in faults. The horizontal axis tracks the innermost loop in the
sequence, and the vertical axis tracks the second innermost loop. It is most useful for two-parameter
Scanner type. Each rectangle within the plot represents a step in the sequence, and the color of the
rectangle indicates the percentage of repetitions at that step that resulted in a fault. Black indicates
100% were faults, green indicates 0% were faults, and a gradient from yellow to orange for percentages
that fall between 0 and 100%.

4.5.5.4 Step Inspector

The Step Inspector is right below the Fault Density Plot. Clicking on a rectangle in the Fault Density plot
will bring up details for that step in the Step Inspector. These details include all control parameter
values, the range of shots (for multi-rep steps), the number of reps, and the number of faults.

5 ASTA Test Management - next shat : 9997 - [Sequence Info]

5 Fde Tesks fdn Preferences joventery Graph Acgusition Reduction Jeok DetaYiew Window Help
o|e)| e &= 2% =] 1]

sequence. Scanner Tres [VSI_Scanoer_01] date / tene [ step [rep et <ontrol vahues
status. paused !

start time: 20170714 16:43.58
total time: 0.0:47, run time- 0.047
step: 30 of 306

99% asset faut
6381 asset faul.
135.488)

= |poametes [valve [ step

5 Power (Pomf0}Oftset 400 3of9
6 Frequency Pomt)0}Ofset <1150 dof 3

asset faul

asset faul

eeobex Attenuater Level 2

asset fault (Fouk2xTimeans 14495

Noen rep: I
Shots with fauhs: 10

Sequence State

For Help, press F1

Row: 1Cok 2

Figure 4-29 Test execution window showing the sequence state
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i Test Manager - [Sequence Info]
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Figure 4-30 Test execution window showing a live data plot

4.5.6 Managing Sequences

The Sequence Manager dialog can be opened by navigating to the Sequence | Manage menu and
provides a centralized way to export and view past sequences. This dialog shows a list of all sequences
that have been created. Double-clicking on a sequence in this list allows you to view a read-only copy of
the sequence settings. Right-clicking on a sequence brings up a context menu with the following

options: Export; Fault Density Plot; Archive; and View.

Sequence Manager >
Filter Sequences: I
Mame Creation Time %% Complete Archived? Steps
eck 2020-04-14 11:04:13 100.0 %o
check02 2020-04-14 11:12:19 100.0 % Mo 72
£ >

Figure 4-31 Sequence manager dialog
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4.5.6.1 Export

Exporting a sequence brings up the Export Sequence dialog (Figure 4-32). This dialog allows you to
export in two formats: CSV and for ANODE.

CSV Export. CSV Export will export the data as a table with one row per shot. It will include the following
default columns: timestamp, shot number, repetition, faults, and sequence control values. You can also
have it export certain FOMs for each shot. To do this, first select a channel and Cal Item, then select
from the FOMs dropdown list, and finally click the “Add to Export List” button.

ANODE Export. This mode allows you to export a series of files that are intended to be fed into Leidos’
ANODE software. ANODE is used to generate Probability of Effect (Pe) curves from large sets of data.
This export mode will prompt you to choose either one or two independent variables. Independent
variables can be either FOMs or Control Parameters.

Export Sequence *
{+ Export as CsV For ANODE export, you can choose up to two variables to export. The first wil
be the X axis for S curves, and one § curve wil be generated for each unique
" Export for ANODE second item {i.e. power and frequency)
Waveform FOM Control Parameter
Fiter: |
mars SIR1PICT x1 FOM: [mean -
mars SIR1PIC3 x1
mars SIR1P1C4 x1 ’mi
Add to Export List Add to Export List

Export List
control - Frequency[0]:Offset
control - Power[0]:Offset
mars 51R1P1C1 x1 - peak avg.

Remove Selected

Figure 4-32 Export sequence dialog

4.5.6.2 Fault Density Plot

The Fault Density Plot export tool is a more sophisticated version of the Fault Density Plot that is found
in the Sequence State tab of the Test Execution Window (Section 4.5.5.3). In this export tool (Figure
4-33), [1] is the preview window. This window is updated in response to changes made via the controls
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on the left side. Sections [2] and [3] each contain a list of the controls that were part of the sequence
and allow the user to define the controls that represent each axis. Clicking on either of the “Edit Values”
buttons at [4] turns the preview window into Axis Edit Mode. While in this mode, the user can click on
the plot to toggle axis values on/off at any point.

The buttons at [5] are used to support disjoint ranges for control parameters. For example, in Figure
4-33, the test spans the frequency ranges 850 MHz to 1.7 GHz and 2.9 GHz to 3.1 GHz. Without the Auto
Scale Gaps feature, 1.7 GHz data would appear immediately adjacent to 2.9 GHz data. The “Auto Scale
Gaps” button works under the assumption that there may be gaps in the test domain and scales the plot
accordingly. The “Reset Scale” button shows only the available data, with no gaps.

Export Fault Density Plot X

Choose X Axis: |LO #1[0]:LO Frequency _~| [2 ] Frequency (Hz)

Pahel: | Frequency (Hz)

296G
3G
316

Choose Y Axis: |aeroﬂe><[2] :Attenuator Le ﬂ [3 ]

=

X Axis Values Y Axis Values
Edit Values ‘ [4] Edit Values |

10 FP"

Reset Scale | [5 ] Auto Scale Gaps |

N ‘ [1]

Attenuation (dB)

Figure 4-33 Fault density plot export dialog

4.5.6.3 Archive

This option toggles whether or not the sequence is considered “archived”. Archived sequences still
appear in the Sequence Manager dialog, but they do not appear in the Sequencers Dialog (Figure 4-23).
This feature exists to avoid cluttering up the Sequencers Dialog.
4.5.6.4 View
This option allows you to view the sequence as if it were currently running: the Test Execution Window
(Section 4.5.5) for this sequence is opened.

4.5.7 Sequence Faults

There are currently two classes of sequence faults: asset faults and source faults. Each is used to indicate
that there was a problem during the sequence.

When an asset fault is emitted, it means that an error was detected on the asset. The sequencer will
attempt to reset the asset to a known state and the sequence will continue. If it is unable to reset the
asset successfully, the sequence will be paused for user intervention.
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When a source fault is emitted, it means that a critical error occurred. The default behavior is to stop
the sequence and wait for user intervention.

The primary means of emitting sequence faults is via FOMs. You can configure FOMs to be calculated on
data collected during a shot, and if the value for any FOM is out of range, a sequence fault will be
emitted (see Section 4.4.7.2.3.1)

4.6 TestMan Toolbars

Toolbars are displayed across the top of the TestMan window, below the menu bar. The toolbars
provide quick access to many of TestMan’s primary functions. Display of individual toolbars is selected in
the Preferences menu (Section 4.7.4). The following toolbars and buttons are available:

Module toolbar

=

Eﬁ Switch focus to the Analyze module.

Switch focus to the Archive module.

Graph / Station toolbar

Open the Item Inventory list.

Open the Insert Cal Line dialog.

(i Open the graph search dialog to find nodes by name, description, or location.
E Open the Station Selection dialog [networked systems only].
Take control of selected acquisition stations [networked systems only]. See
gj Section 4.8.8.
H Release control of controlled acquisition stations [networked systems only].
=2

Named Configuration toolbar

E_E% Display the named configuration management dialog (Section 4.8.1).
El"ﬁ Update selected named configuration using the current settings.
[named Lists all available named configurations and selects a configuration for Restore

config list] | and Update operations. The most recently restored or saved named

" config_la ~

configuration is displayed with a check mark, e.g.,

Restore the selected named configuration. See Section 4.8.1.3.
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Acquisition toolbar

Open the Test Configuration dialog, used to configure single and multi-step
&l acquisitions.
I\ Start the acquisition sequence.
H\\ Run a single sequence step and then pause. Useful for sequences that require
operator involvement at each step. [sequencer systems only]
. Stop at the conclusion of the current shot. Enabled in the Repetitive Single Shot
and Sequence modes.

Finish the acquisition with only the instruments that have triggered up to this
point. This button is accessible once at least one instrument is in a triggered
state. It is used in cases where some instruments fail to trigger, but data should
be collected from the instruments that did trigger.

X Abort the current acquisition. The Abort button is accessible after an acquisition
has been started and until an instrument has triggered. If the acquisition is
aborted, no data is collected for the shot.

Send a software (force) trigger to all recording devices that have not yet
triggered. In most cases, untriggered digitizers will return baselines.

Send a software trigger command to all timing instruments (delay generators)
that are set to computer/manual trigger mode.

5y Display the About dialog.

IEL\] Select and view a DAAAC log file.

4.6.1 Station Selection [networked acquisition]

When running a networked acquisition over multiple stations, the participating remote stations must
first be selected for use by the Test Director station. This toolbar button displays a dialog to select the
acquisition stations (Section 4.8.7). When that dialog is OK’d, TestMan closes all open station windows,
then opens a document window for each selected station. Note that if Test Director has a local station,
that station is always selected and displayed.

Toolbar:

4.6.2 Take / Release Control [networked acquisition]

The Take Control button transfers control from the remote stations to the Test Director station. Only
selected remote stations (those displayed in TestMan’s document windows - see previous section) are
controlled. Once controlled, Test Director can manipulate the instruments in the remote station, and
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those stations will be included in any acquisition sequences run from the Test Director station. To return
control to the individual stations, use the Release Control button.

i

Toolbar: (take control), B (release control)

4.6.3 Start Acquisition (Go)

Selecting the Start Acquisition button on the Toolbar begins an acquisition sequence. The Test
Configuration dialog is displayed (see Section 4.6.4), then all uninitialized instruments are initialized, the
instruments are armed and TestMan begins polling each instrument, waiting for a trigger. When all
triggers are detected (or when a user-programmed timeout is reached), the data is downloaded from
each instrument, sent to Analyze and stored in the database. If automatic data reduction is enabled,
TestMan then reduces the data and sends the reduced data to the database and to Analyze.

Toolbar: D

4.6.4 Test Configuration

The Test Configuration dialog was introduced in Section 2.2.2.6 solely for the purpose of creating a test
to allow the tutorial acquisition to occur. This dialog is also used to configure multiple aspects of the
acquisition and data processing sequences. The Test Configuration dialog will be opened automatically
when an automatic execution sequence is initiated by the 2| toolbar button or the Acquisition | Go
menu item. The dialog can also be accessed at any time using the menu Acquisition | Acquisition
Configuration.

The Test Configuration dialog’s three pages support settings that apply to the acquisition and reduction
sequence. The following sections describe each page in detail.

Toolbar: 1l

4.6.4.1 General page, Test Configuration dialog

The General page of the Global Settings dialog displays test names and descriptions, creates new tests,
and configures settings related to shots for the currently selected test. This is the default page for the
Global Settings dialog, and is activated when the Get Waveforms, Global Settings, Go or Arm buttons are
selected.
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Test Configuration X

General  Acquisition  Processing

Test Name Test Description
Calibrations Aftenuator test
data cable tests H-5 141 25 ft Mag & Phase
test(1 empty database config
testlZ multi station acquisition
test03 single
Create MNew Test
Acquisition description : |Z'| 0 and Corvus v

Mext shot number: [J Use remote shat number

View/Edit OpLog Data

Figure 4-34 Test Configuration dialog - general settings

The Test Name and Description list groups all system data by test at the highest level. The upcoming
shot or burst data can be associated with an existing test, or a new test can be created.

Test Name and Description. Listing of previous and current test. The highlighted line selects the current
test.

Create New Test. Activates the New Test dialog, used to enter test name and description. Each new test
created with this function is then listed in the main window of this dialog.

Acquisition Description. An optional descriptive string for the current acquisition.

Use Remote Shot Number. If checked, the shot number is obtained from a remote source, such as a
DAAAC log or API software. This is an optional feature, not included in most systems.

Next Shot Number. A serial value to be prepended to the Test Name to uniquely identify the acquired
waveform. This value is automatically incremented by TestMan, or may be manually assigned. This
control is disabled if Use Remote Shot Number is Enabled.

View Log Pages. Display or edit the Log Pages, which contain user-defined test data. This is an optional
feature, not included in most systems.
4.6.4.2 Create New Test

The Create New Test button creates new Tests for association with groups of acquisitions. Enter the test
name and an optional description. When Add is selected, the test is created and added to the list on the
General page. The new test then becomes the current test and is highlighted in the list. See Section
4.8.9.1.5.
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4.6.4.3 Processing page

The Processing page of the Global Settings dialog configures automated processing settings for the next
shot, including data reduction and exports.

Test Configuration X

General Acquisiion Processing
Automatic data processing

Auto-reduce data

Automatic export 1

Waveform export: | All Channels ~ | Format: |xy pairs e

Path - |D\daaac\exporfiacquisition | []Export OpLog

Automatic export 2

Waveform export: | Disabled w Format: wy pairs

Path: .. []ExportOplLog

Export path suffic \yyyyimmidd

Automatic printing

[JPrintthe OpLog

Cancel Apply Help

Figure 4-35 Test Configuration dialog - processing page

Auto Reduce Data. If selected TestMan will automatically reduce data following the acquisition of raw
data from the instruments. If not selected, the reduction sequence can be initiated manually at any
time.

Automatic Export 1 & 2. Supports automatic export of raw waveform data to two different locations
and/or in two different formats.

Waveform Export. Allows selection of channel specific export, global export (all raw waveforms), or no
export.

Format. File format used if global export (all waveforms) is selected.
Path. Location for raw waveform export files.
Export Log. Export an ASCll representation of the Log Page data, if defined.

Export path suffix. Applies the selected suffix to the specified export path(s). If the suffix is based on the
current date, the path will change daily and all required subfolders will be automatically created. For
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example, if the export path is C:\daaac\export and the suffix format is \yyyy\mm\dd, then data acquired
on 10 AUG 2024 will be exported to the folder “C:\daaac\export\2024\08\10".

Print the OpLog. Print the associated OpLog data if any have is defined.

4.6.4.4 Acquisition page

The Test Configuration dialog’s Acquisition page configures acquisition-related settings for the next shot
or sequence of shots. These settings include the acquisition mode (single shot, repetitive single shot,
burst and repetitive burst), the sequencer, instrument front-panel locked out, and conditions for
instrument initialization.

Test Configuration b4

General Acquisition Processing

Instrument Polling Acquisition mode
F’ollinstruments OSingIe Shot
[ JPollidle instruments () Repetiive Single Shot
Burst
Instrument Initialization o
[ (@ Repetitive Burst
[Jinitialize on Go Lockout front
- panels 12 " .
Initialize on OK - ., shotsin burst
Instrument Arm [ Trigger Instrument Burst Capacity
Beep when armed =
. lepetiions
Single Point Data [IRepeat until abort

[Ispool forever

El : MNumber to spool Sequence Define

If no instruments trigger during an acquisition, create an empty shotrecord and
increment the shot number?

Oyes @®no (Dask

Cancel Apply Help

Figure 4-36 Test Configuration dialog - acquisition page

Device Polling. Instrument polling during idle time.

Poll Interface. When checked, instruments are polled and their status is updated at the time interval
specified in the Poll Period field. Polling occurs during idle times, and not during acquisition. When
polling, TestMan checks for the presence of a device at the address of each instrument in the
configuration. This feature allows TestMan to determine whether a device is present, powered on and
connected at each address. It reduces the incidence of interface-related errors when communication is
attempted with an instrument.
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Poll Idle Instruments. When checked, TestMan will poll all instruments in the instrument list, including
those that have been set to idle (not participating in acquisitions). This polling mode is useful in
situations where the user has many instruments in the rack, some of which the user knows are
unavailable. Certain instrument drivers take several seconds to timeout when they are not connected,
which slows the polling loop. This feature speeds up the polling loop in such cases by skipping those
instruments that are marked as idle.

Instrument Initialization. Defines when to initialize instruments and sets front panel lock-out.

Initialize on Go. When checked, all instruments are initialized when the GO button is selected,
regardless of their present status. Some instruments take a long time to initialize, so skipping repeated
initializations by leaving this unchecked can speed up the sequence.

Initialize on OK. When checked, each instrument is initialized when OK is selected from the instrument’s
dialog. The instrument dialog is activated by double-clicking the instrument icon in TestMan’s rack
display.

Lock Out Front Panels. When this option is checked, TestMan attempts to lock out the instrument’s
front panel. This setting prevents users from inadvertently making the instrument settings inconsistent
with the DAAAC settings.

Arm/Trigger. Options for the arm and trigger portions of the acquisition sequence

Beep When Armed. Causes the system to beep while armed, at an interval specified by the registry key
HKLM\Software\VSI\DAAAC\BeepPeriod (default interval is 2 seconds).

Single Point Data. Settings for acquiring single-point, tabular data. Single point data can be accumulated
over multiple shots to create multi-point tables or waveforms.

Spool Forever. Allows the data from single-point instruments (e.g., time interval meters, power meters,
voltmeters) to be accumulated across many shots/bursts. This allows for easy trend analysis and
graphing at the analysis stations. If enabled, single-point data from a given instrument channel is
spooled cumulatively until the control is turned off.

Number to Spool. Number of single-point values to spool. This setting overrides the number of shots in
Repetitive Single Shot/Burst mode. This value is ignored if Spool Forever is checked.

Acquisition Mode. Available modes for acquiring data.

Single Shot. The system arms each participating instrument for a single shot (trigger event). After the
system triggers, data is read out, sent to the database and automatically processed if auto-reduction is
enabled. If this control is selected, Shots to acquire, Shots in Burst, Repeat until abort and Instrument
Burst Capacity are disabled.

Repetitive Single Shot. Like single shot except that when the acquisition sequence is complete the
system will automatically re-arm the specified number of times. If this control is selected, Shots in Burst
and Instrument Burst Capacity are disabled.

Burst. The system arms each instrument for the specified number of shots. Multiple shots (a burst) are
stored internally in the digitizers and rearm rates are determined solely by the hardware. After the
system triggers (all shots in the burst have been acquired), data is read out, sent to the database and
automatically processed if auto-reduction is enabled. If this control is selected, Shots to acquire and
Repeat until Abort are disabled.
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Repetitive Burst. Like burst except that the system is automatically re-armed the specified number of
times after the completion of each acquisition sequence. If this control is selected, Shots to acquire,
Shots in Burst, Repeat until abort and Instrument Burst Capacity are enabled.

Bursts to Acquire. The number of shots or bursts for the current acquisition. This control may be
enabled if Acquisition Mode is Repetitive Single Shot, Repetitive Burst or Pushbutton Acquisition.
Otherwise it is disabled. In any case, the control is disabled if Repeat Until Abort is checked.

Shots in Burst. The number of shots per burst when in single or repetitive burst mode. This control is
enabled if Acquisition Mode is Burst or Repetitive Burst. Otherwise it is disabled.

Repeat Until Abort. When checked, DAAAC acquires data until the Stop button is selected. The
Shots/Bursts to Acquire field is not used in this mode. If this control is checked, Shots to Acquire will be

disabled.

Sequencer. Executes the selected acquisition mode (single shot or burst) repeatedly in an automated
sequence. See Section 4.5.

Instrument Burst Capacity. Activates the Burst Capacity dialog (Section 4.8.9.3.5), which displays the
number of channels and the burst capacity for each instrument. This control is enabled if the Acquisition
Mode is Burst or Repetitive Burst.

Empty Shot Record Creation. Configures the action to be taken in the event that an acquisition is
started but no instruments trigger. Select yes to create an empty shot record, no to create no shot
record, or ask to ask the operator if a shot record should be created.

4.7 TestMan Menus

The TestMan module’s main menu has the following items:

Item Description

File menu Prints and exports graph and layout data

Tasks menu Invokes other DAAAC modules

Edit Supports graph editing operations

Preferences Sets module and display preferences

Inventory Manages the available signal path components
Station Manages multiple stations and the station’s graph
Acquisition Configures and executes the acquisition sequence
Reduction Configures and executes the data reduction sequence
Tools Miscellaneous support tools

Sequence Manages data collected by the sequencer [optional]
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Cal System Provides access to the cal system capabilities [optional]
Window Arranges the displayed station windows
Help Displays module information and log files

4.7.1 File menu

TestMan'’s File menu includes the following items:

Item

Description

Print Graph ltems

Prints a graphical or tabular representation of the entire graph. Subsets of the
graph can be printed via the right click menu in the graph’s instrument and
channel nodes.

Export Graph

Exports the graph to a file in either DXF or CSV format.

Export Timing
Configuration

Export the timing instrument settings to a CSV file.

Export Acquisition
Configuration

Export the acquisition instrument settings to a CSV file.

Named
Configurations

Save and recall system configurations (Section 4.8.1).

4.7.2 Tasks menu

The Tasks menu lists the DAAAC Archive and Analyze modules, allowing the user to start, if necessary,
then switch the focus to the selected module.

4.7.3 Edit menu

Entries in the Edit menu operate on one or more selected cal nodes. To select nodes, click the mouse in
the empty graph space above and to the left of a node, then drag the mouse to the empty graph space
below and to the right of a node. This action encloses the node group in a selection rectangle. Releasing
the mouse selects all enclosed nodes as a group. Only items on a single graph row can be selected as a
group. After selecting the desired nodes, the Edit menu items will be enabled. Note that actions
performed in the Edit menu cannot be undone. The Edit menu includes the following functions:

Item Description

Copy Copies the selected items to the clipboard. Disabled if no data has been selected.
Data copied to the clipboard replaces its previous contents. Shortcut: <Ctrl-C>.

Paste Pastes the selected nodes from the clipboard to the graph location after the active
node (click on a node to make it active). This item is disabled if the clipboard is
empty. Shortcut: <Ctrl-V>

DAAAC Software Manual

101




Move Moves the selected nodes to the graph location after the active node (click on a
node to make it active). Shortcut: <Ctrl-X>

Delete Removes the selected nodes from the graph. Shortcut: <Del>.

Clear Clears the current selection.

4.7.4 Preferences menu.

The Preferences menu controls TestMan’s Cal Graph visual display and other global options.

Item

Description

Readout Order

Opens a dialog to specified the order in which the instrument data is read, after all
instruments have triggered in an acquisition sequence.

Raw FOMs

Opens the FOM Selection interface, which specifies the Figures of Merit (FOMs)
that are to be automatically computed and stored with newly acquired (raw) data.
It also governs the order in which FOMs are displayed with the raw data in
Analyze.

Automated FOM calculation for reduced data is specified via the Reduction tab of
each graph node (Section 4.8.30). Automated FOM calculation for manually
processed data is specified in the Analyze module (Section 6.4.4.1). Section 10
contains a detailed description of the available FOMs for waveform and image
data.

Graph Display

Opens the Graph Display dialog that allows users to customize the appearance of
the graph. The dialog may also be called up by right-clicking in an empty area of
the graph and selecting Graph Display... from the popup menu.

Graph ltem
Defaults

Opens a dialog that allows the user to specify the default values for parameters
that are common to all Cal items when a new node is added to the graph. The
Item Reduction Defaults dialog sets the default settings that each new Cal Item
will have when first added to TestMan’s Cal graph. These options can be changed
at any time after the Cal Items are in the graph by activating their Reduction page
from the Cal Item dialog. The Reduction page is also accessible from the Global
Reduction Options Map.

Barcode Print
Setup

Activates a dialog that allows the user to configure the print format of barcodes
and print test barcodes.

Module Bar Toggles visibility of the buttons used to switch between DAAAC modules.
Graph / Station Toggles visibility of the buttons used to manage the graph and stations.
Bar
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Named
Configuration Bar

Toggles visibility of the buttons used to manage named configurations.

Acquisition Bar

Toggles visibility of the buttons used to control the acquisition.

Help Bar Toggles visibility of the help buttons.

Status Bar Toggles between showing and hiding the status bar.

Large Icons Toggles between showing larger or smaller icons on the toolbar
Logs Opens the Log Settings dialog to select which events are logged.

4.7.5 Inventory menu.

The Inventory menu contains commands that activate inventory list dialogs.

Item

Description

Inventory List

Activates the main inventory list, which creates, edits, deletes and prints Cal
Items. Also, the Inventory List can be activated from the graph and used for
insertion items into the graph (right-click a Cal Item to activate the popup menu
and select the direction of insertion—left or right).

Drag and Drop
Inventory List

Activates a dialog for inserting Cal Items into the graph by dragging the item from
the list onto the graph. This is more efficient than the standard Inventory List
when the Cal Items are already created and many Cal Items are to be added at a
time to the graph.

4.7.6 Station menu

The Station menu contains commands that control the acquisition stations and the cal lines within each

station.

Item

Description

Station Selection

Activates the Remote Station Selection dialog for selecting the stations that will
participate in a networked acquisition. Check the desired stations in the list then
select OK to close all open station windows and open the selected stations. This
interface is only available for networked systems.

Take Control

Makes the local station the Test Director, and attempts to assume control of all
displayed stations. A progress dialog is displayed while taking control of the remote
stations. This interface is only enabled for networked systems when no remote
stations are presently controlled.
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Release Control

Releases controlled of all presently controlled remote stations. This interface is
only enabled for networked systems when the local station (Test Director) is
controlling remote stations.

Lines

Opens a dialog that maps the instruments and channels available to a given
station. The map can be used to insert new lines into the Cal graph for channels
not yet assigned Cal lines.

Write Layout to
Log

Writes the instrument settings for all displayed station windows to the DAAAC log,
in JSON format.

Write Graph to
Log

Writes the graph configurations for all displayed station windows to the DAAAC log,
in JSON format.

4.7.7 Acquisition menu

The Acquisition menu includes the functions that execute the acquisition sequence.

Item Description

Configure Displays the Test Configuration dialog (Section 4.6.4), which is used to configure
parameters for the data acquisition sequence. Does not execute the sequence.

Go Displays the Test Configuration dialog, then starts the automated data acquisition
sequence (Section 4.2.2).

Single Step Runs a single step of a multi-step acquisition when in Sequenced mode or
Repetitive Single Shot mode.

Pause Pauses a multi-step acquisition at the conclusion of the current step. Used in
Sequenced mode and Repetitive Single Shot mode.

Stop Stops a multi-step acquisition at the conclusion of the current step. Used in
Sequenced mode.

Abort Aborts the current acquisition. Available only when the system is armed but no
instruments have triggered yet.

Continue Stops polling for triggered instruments and retrieves any available data. Available
only when some but not all instruments are triggered. Also continues a paused or
stopped acquisition in Sequenced mode.

Force Trigger Sends a Force Trigger command to all acquisition instruments that have not yet
triggered.

Timing Trigger Sends a Trigger command to all timing instruments that are set to
computer/manual mode.
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Go (no config) Start the acquisition sequence immediately, without displaying the acquisition
configuration dialog. Shortcut: <F2>

Live mode Run acquisition repetitively without archival and reduction.

Get Existing Data | Retrieve existing data directly from instruments or from the DAAAC spool files.

4.7.7.1 Live Mode

This acquisition type runs acquisitions repetitively without archival and reduction. It is typically used to
tune / position cameras. When initiated, a separate live window will be created for each active channel.
Data will then be retrieved from the instruments and displayed as fast as possible. Live acquisition
continues until the Stop button is pressed, at which time all live display windows are closed. This mode
requires instrument driver support. Live mode is supported by most camera drivers and some digitizer
drivers. Shortcut: <F3>

4.7.7.2 Get Existing Data

This acquisition type retrieves existing data directly from instruments or from the DAAAC spool files. This
acquisition mode can be used for error recovery, when a previous acquisition sequence did not
complete and the acquired data is still available on the instrument or in spool files. It can also be used to
acquire data that was collected on an instrument that was previously running without acquisition
software control. When selected, the operator will specify instrument or spool data, then specify a the
acquisition settings (test, shot number, etc.) to associate with the data. The acquisition sequence then
jumps directly to the readout stage, collecting data either from the active instruments or from the spool
file folder. The rest of the acquisition sequence proceeds normally, archiving and reducing the data as
indicated in the system configuration.

Get Acquisition Data X

Retrieve existing data from instruments?
Select Yes to retrieve from instruments.
Select No to retrieve from spool files.

Yes No Cancel

4.7.8 Reduction Menu

The Reduction menu includes operations to configure and execute data reduction.

Item Description

Global Selection Displays a dialog to quickly configure reduction outputs for all graph items.
Map

Global Displays a dialog to configure reduction settings that are applied to all graph
Parameters items.
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Off-line Reduction | Reduces user selected historical data, using the current signal path definition and
cal item settings.

4.7.8.1 Global Selection Map

The Global Selection Map configures reduction options for TestMan’s current graph. Each entry in this
dialog contains the same reduction functions that can be found in each graph node’s reduction page.
Use this interface when changes are necessary for many Cal Items, or to easily view the entire reduction
configuration.

The map displays all instruments, Cal Lines and Cal Items in a table. Line reduction can be toggled on and
off, and output options for each line can be set. The entire graph’s display/print/archive options can be
set or cleared at one time.

The instrument is displayed in the first column. There are no options for the instrument entry.

Each channel is displayed in the second column. The first row for each channel contains a Line Reduction
check-box, which is the same check-box option contained in the channel’s dialog. When checked,
reduction will be performed for the entire line. Double-clicking this column within the Line Reduction
text activates the channel’s reduction dialog. Any changes made in the reduction dialog are updated in
the options map when OK is selected.

Every channel row and every Cal Item row contain a Waveform type and associated Display / Print /
Archive columns. The channel waveform name is always shown as “Raw”. Channel rows include a
Display and Print check box for the associated raw waveform, but no Archive check box as the raw data
is archived before the reduction process starts. Most Cal Items produce a single output waveform,
labelled as “Corrected”. Cal Items that produce multiple output waveforms (e.g., Direct Write, Mixer)
will display each output on a separate row.
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Figure 4-37. Global reduction options map

Double-clicking inside the Cal Iltem name field activates the appropriate Cal Iltem dialog. This is the same
dialog that is activated from the graph. Any changes made in this dialog are enacted when OK is
selected. Likewise, changes made in the Reduction page of the Cal Item dialog are updated in the Global

Reduction Options Map when the item dialog is OK’d.

The buttons beneath the Cal Item name column set or clear all channel-line reduction options. The
buttons beneath each output column (display, print and archive) set or clear each column. Set All sets

all output types in the map and Clear All clears all of them.

Select OK when you have made the required modifications. All reduction information is then updated in
the graph. Selecting Cancel abandons any changes made. If any settings in any of the Cal Item dialogs
have been altered (by double-clicking the Cal Item column), then Cancel will be disabled and all changes

become permanent.

4.7.8.1.1 Searching the Global Reduction Options Map
To search the Global Reduction Options Map:

1. Select the Search button. The Search Global Reduction Options Map dialog will open.
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2. Select the field type to search (instrument, channel, or item). In the Search String field, enter
the text to search for.

3. Select Find. If the item is found, its first occurrence will be highlighted in the map. Choose OK
when done searching.

4.7.8.2 Global Reduction Parameters

The Global Data Reduction Parameters dialog displays settings that apply to the entire graph during data
reduction. The dialog has two groups of controls: Station Parameters and Data Export.

Station Parameters are specific to each acquisition station and are stored with the station’s graph. There
is presently one Station Parameter, the default narrowband frequency. The specified frequency will be
used for all narrowband channels that select Global Constant as their reduction frequency source (see
Section 4.4.6.1.2).

The Data Export controls are used to specify which data is automatically exported during each reduction
sequence. The export settings are stored in the registry (HKEY_CURRENTUSER), so will apply to all
databases for a given user login. Export is global (applies to all reduction outputs), but can be filtered by
each output’s display / print / archive settings. For example, selecting the archive checkbox here will
only export output data that have the archive flag set. Data exported can also be filtered by type —
waveform / image / FOM. Waveforms can be exported with or without header information. Automatic
export of image data is not yet supported.

The path control selects the location of all automatic export files. Waveform files will be named using
their channel name, cal item name, and shot number (e.g. pulse-001_6dB_s003265.txt). All waveform
files use a .txt extension. The FOM file name control specifies the name of the single file that will collect
all exported figure-of-merit values. The FOM file always uses a .csv extension and is stored in the same
folder as the exported waveforms.

If specified via this dialog, FOMs are collected during each data reduction then written to the specified
file after all items have been reduced. The display/print/archive filters also apply to FOM exports. For
example, if archive is checked and display and print are not checked then only the FOM values for
archived waveforms will be exported.

Each row in the FOM export file contains the collected FOMs for a single shot. If burst acquisition is
used, or if off-line reduction is performed on multiple shots, one row will be created for each unique
shot number. Columns display the burst number, shot number, and each unique FOM. FOM columns are
labelled using <channel name>:<cal item name>:<output waveform name>:<FOM name>. A header line
is written at the start of a new file and each time the FOM selections change. The file rows will generally
be ordered by burst/shot number, but can contain discontinuities if export is turned off for a period or if
off-line reduction is used to process historical data.

Many applications, such as Notepad and the File Explorer preview window do not interfere with updates
and can be used to view the exported FOMs while reduction is running. However, some applications
(notably Microsoft Excel) will lock a file while open in that application. If the FOM export file cannot be
written, a message will be displayed reminding the user to close the file. After dismissing the reminder, a
second attempt will be made to update the file. If the second attempt fails, an error message will be
logged.
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Figure 4-38. Global data reduction parameters

4.7.8.3 Off-line Reduction

Automated reduction during the acquisition sequence is referred to as “on-line” reduction. TestMan can
also be used to perform “off-line” reduction at any time, using any raw data in the database.

To perform an off-line reduction:

1. Select the Reduction | Off-line Reduction... menu item.

2. The raw waveform selection dialog will appear. Select the waveforms and images to reduce.
Data from multiple shots can be selected. Any selected data that does not have a corresponding
Cal Line will be ignored.

3. Select OK in the selection dialog. TestMan will begin reducing the selected data. TestMan’s
status bar will display the current channel and shot being reduced. When all reduction
complete, the reduced data will be transmitted to the database and the Analyze module.

Note that off-line reduction always uses the presently loaded signal path configuration, item
characterization data, and global settings to reduce the data. To instead reduce data with historical
definitions, the historical configuration must be restored (see Section 3.4) before the reduction
operation.

4.7.9 Tools menu

The Tools menu provides a variety of useful services and data viewers.

DAAAC Software Manual 109



Item Description

Gang Calibration Runs the calibration process for multiple instruments.

Run Instrument Starts any external applications required by acquisition instruments. For example,
Apps the Keysight M8131 SFP application must run to enable SCPI communication.

Off-line Reduction | Reduces user selected historical data, using the current signal path definition and
cal item settings.

Graph Search Opens the Item Search dialog (Section 4.8.24), to locate an item in the Cal Graph.

Conversions A simple calculator that provides conversion of distance units and scalar / dB
conversion for power or voltage.

Notebook Displays the notebook viewer / editor (Section 4.8.10).

Test Summary Displays the current Test Summary (Info.txt) record (Section 4.8.12).

4.7.10 Sequence menu [keyed option]

The Sequence menu supports management of data collected with the DAAAC sequencer.

Item Description

Manage Displays all defined sequences and their present state information.

Import Sequence | Imports sequence data from external files.
Files

View Sequence Displays the log file, showing each step for the current sequence.
Log

4.7.11 Cal System menu [keyed option]

The Cal System menu supports user access to Cal System installations.

Item Description
Log In Logs a user in for access to the Cal System functionality.
Log Out Terminates a user session in the Cal System.

4.7.12 Window menu

The Window menu manages the station child windows. Standalone systems have a single station, while
networked systems can have multiple open stations.
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Item Description

Cascade Arranges station windows in an overlapped fashion.

Tile Horz / Vert Arranges station windows in non-overlapped tiles.

4.7.13 Help menu

The Help menu displays program information and logs.

Item Description

Help Topics Deprecated. On-line help is not presently implemented for the TestMan module.
Instead, refer to this document.

About Displays general information about the DAAAC installation and the current
configuration.

Open Source Displays a list of the open source libraries used in DAAAC.

License View the DAAAC system End User License Agreement (EULA)

Agreement

DAAAC Logs Display the selected daily log. Defaults selection is current day’s log. Can also

select other DAAAC logs, such as the NetCom log.

4.7.14 Instrument List menu

The instrument list pop-up menu is activated by clicking with the right mouse button inside TestMan’s
instrument list display. It contains functions for adding or modifying instruments, and for temporarily
setting an instrument’s active state.

When activated in an empty row or to the right of the list columns, menu items related to the
configuration of a single instrument are disabled. When activated on a row that contains an instrument,
all commands are available.

Edit. Opens the settings dialog to configure the selected instrument.
Add. Adds an instrument at the selected rack location
Delete. Deletes the selected instrument.

Active. Temporarily activate the selected instrument. This selection is NOT persistent and will be lost
when the software is shut down unless the instrument dialog is opened by double clicking and dismissed
with OK.

Idle. Temporarily idle the selected instrument. This selection is NOT persistent and will be lost when the
software is shut down unless the instrument dialog is opened by double clicking and dismissed with OK.

Idle All. Temporarily idle all instruments.

Trigger Groups. Display the Trigger Group Definition dialog to link multiple timing instruments.
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4.7.14.1 Add Instrument Menu Item

Adding an instrument to the inventory and selecting it for acquisition was presented briefly in the
“Getting Started” tutorial. This section discusses the process in greater detail.

Add Instrument uses a two-step wizard to: 1) select an instrument from the inventory; and 2) specify
interface settings and select instrument hardware options.

The first page in the setup wizard used to select an instrument from the existing inventory by specifying
its manufacturer, model, and serial number. The list of supported instrument types in the inventory list
is controlled by your system keys. Only those manufacturers supported by your license are displayed.

Instrument lnventory >
Select :
(1) Manufacturer (2) Model (3) Serial Number
Anritsu ~ ASTA Diagnostic 6f26d3c3-6593-4ac0-8675b 746
BMNC ASTA Src Phase I
Cameras/Spectrometers Frequency Counter
HF Image
Keysight Met. Comp(UDF)
LeCroy Metworked Computer
Misc. Place Holder
Mational-Instruments Pairt
Positioners SigGen
Rohde & Schwarz Y5875
Stanford Research
Tektronix
v
Generste | Serial Number : | Add to s/n list
| Next = | Cancel | Help

Figure 4-39. Selecting an Instrument from the Inventory

First, select the Manufacturer from the left list. All models supported by your system for the selected
manufacturer are then displayed in the center list.

For example, to install the Stanford Research DG535, select the Stanford Research manufacturer name.
If your system includes a DAAAC driver for the DG353, it will be listed in the center list. Note that some
devices are not listed under a specific manufacturer name, but under a general group name such as
Cameras/Spectrometers or Misc. The manufacturer Voss Scientific, if present, contains virtual
instruments used to test the acquisition and reduction sequences.

Select a Model from the center list. A list of serial numbers will appear in the right list if any instruments
of this model type have been added to the database. If no serial numbers exist for the selected
manufacturer & model, enter a serial number in the edit control and select Add to s/n list. The new
serial number will appear in the list. Optionally, the Generate button can be used to populate the serial
number control with a unique identifier.
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Select a serial number from the Serial Number list, then select Next to continue with the configuration
step. The Next button will only be enabled after a manufacturer, model and serial number have been
selected.

If your system does not enforce strict inventory control, then a given item instance (manufacturer,
model, serial number) may be added to the acquisition instrument list multiple times.

Once you have selected an instrument from the inventory, the Interface dialog configures the
communication interface (Ethernet, GPIB, USB, etc.), instrument hardware options, and the instrument
name. The displayed interface configuration information is specific to the instrument’s interface type,
and some interface types have no required parameters at this step. If an instrument has any
configurable hardware options, then the Setup button will be enabled. If Setup is enabled you must
click it and specify the options before adding the instrument.

After specifying the required parameters, click on Finish to add the instrument to the rack.

Interface 8 Setup : Agilent D50-5 1044 x

Station :  |Demo
|P Address : Rack - Rack 1
| 27.0 .0 . 1
Posttion : |1
Setup Mame : DSO-5

| Finigh | Cancel Help

Figure 4-40. Instrument Interface Configuration
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4.8 TestMan Dialogs

The following dialogs are accessed through the TestMan menu system and toolbars or from other
dialogs in the TestMan module.

4.8.1 Named Configurations

4.8.1.1 Dialog

Mamed Configurations >

Create a new named canfiquration

Marme - |miniiEI1

Comment |u:une wirtual instrument, no graph

M anage exizting named configurations

arious demo instrumer
one virtual ingtrument, no graph

Restare | |Ipdate |
Done

Figure 4-41. Save Named Configuration dialog

4.8.1.2 Discussion

DAAAC configurations are automatically stored and linked to raw data whenever an acquisition
sequence is executed. Named Configurations can be created at any time, to manually store the current
DAAAC settings for later restoration. The configuration includes displayed stations, instruments and
their settings, acquisition settings, the cal graph, and cal item settings.

[Networked Systems]. Restoring a configuration from Test Director will update the list of selected
stations and the settings for all selected stations. Configurations can only be restored when Test
Director is not in control of remote stations.

Note that processing the configuration change in TestMan requires closing all existing instrument
connections, then restoring connections to the restored instrument set. In most cases the operation
completes within a few seconds. However, depending on the instrument models and number of
instruments, that operation may take 10s of seconds to complete.
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4.8.1.3 Details

Item Description

Name A unique name for the configuration.

Comment | Optional description or comment to help identify the configuration.

Save Save the current configuration, using the given name and comment.

List All previously stored Named Configurations.

Restore Install the configuration selected in the list box as the current system configuration,
replacing the existing configuration. When restoring a named configuration from within
TestMan (via this dialog or the toolbar), the current shot & burst numbers are retained.
Restoring a named or historical configuration from Archive or Analyze will replace the
current shot & burst numbers with those associated with the stored configuration.

Update Update the selected configuration, using the current configuration.

Delete Remove the currently selected configuration from the database. Once a Named
Configuration is deleted, it cannot be recovered.

4.8.1.4 Access
¢ File | Named Configurations menu item
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4.8.2 Readout Order

4.8.2.1 Dialog

Read Cut Order = Read Out Order ®
- zaurak10 El- zaurak 10
- mako G- mako
5 o |y o
i e pulzeOl il = vl

101
1R1PEC3
. L. S1R1PSCY
- 72504
- pa241
= (]
- mso Drag an instrument with the left mouse
button to reorder the readout. Channels

cannot be reordered.

Clear Cancel | (0]:4 | Clear Cancel

Figure 4-42 Changing the readout order
4.8.2.2 Discussion

The Readout Order dialog specifies the order in which instrument channels are transmitted and
subsequently displayed by analysis stations. To change the display order, select a digitizer (or station if
more than one) with the left mouse button and drag it to a different location on the list. When an item is
released, it is inserted in the list immediately after the item it is dropped on. The order of channels within
an instrument cannot be changed. Stations must be read out as a group. You cannot specify an order that
interleaves instruments from different stations. Select Clear to restore the default order.

4.8.2.3 Details

Item Description

List A hierarchy of all stations, instruments, and channels in the current configuration.

Clear Return to the original readout order.

4.8.2.4 Access
o Preferences | Read Out Order menu item
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4.8.3 Figure of Merit Selection

4.8.3.1 Dialog

Figure Of Merit Selection *

W aveform FOMs ; Image FOMz : Parameters - rizetime
1 mik

1€ max

1< tatal

[ bearn height

[ | beann width

[ 1bearn area

[ avg beam height

[ ava bearn width

[ ] centroid »

[l centraid y FOM list management

g”g 2 max When pracessing data :
Wi z max

[1£ mean &

[ zhd devw. ol

1 5tehl ratio

v

[rize intercept &

1 daran slane

Cancel

Figure 4-43 Selecting figures of merit to apply to raw waveforms and images

4.8.3.2 Discussion

This dialog is used to select the Figures of Merit (FOMs) that will be derived from the raw waveform and
image data during an acquisition sequence. The available FOMs are defined in Section 10.

To select a FOM for computation and display, check the FOM name in the list. To change the display
order, select the FOM name with either mouse button and drag it to the desired location in the list.

Additional FOMs can be computed and stored with existing data at any time, using the Properties
interface in the Analyze module (Section 6.5.5.2).

4.8.3.3 Details

Item Description

List A fixed collection of the available FOMs, along with check boxes to allow a specific set
of FOMs to be enabled (checked). Unchecked FOMs will not be applied.

OK Close the dialog. Accept any changes made to the enabled FOMs.

Cancel Dismisses the dialog without adjusting FOMs.

4.8.3.4 Access
e Preferences | Raw FOMs menu item
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4.8.4 Add Instruments - Instrument Inventory

4.8.4.1 Dialog

Instrument Inventory >
Select :
(1) Manufacturer () Model (3) Serial Number
Anritsu ~ ASTA Diagnostic 12345
BMNC ASTA Src Phase || 12348
Cameras/Spectrometers Frequency Counter
HF Image
Keysight Met. Comp({UDP)
LeCroy MNetworked Computer
Misc. Flace Holder
Mational-Instruments Pairt
Positioners SigGen
Rohde & Schwarz V58753
Stanford Research
Tektronix
v
Generate Serial Mumber | Add to =/n list
| MNext = | Cancel | Help

Figure 4-44 Add Instrument/Inventory dialog

4.8.4.2 Discussion

Instrument Inventory is the first page displayed by the Add Instrument setup wizard. It is used to select
an instrument (manufactory, model and serial number) from the existing inventory. A manufacturer,
model, and serial number must be selected before the wizard will allow the next page to be activated.

The dialog may also be used to add a new instrument to the inventory. To add a new instrument:

1. Select a Manufacturer

2. Select a Model

3. Generate a serial number. Either type a serial value into the Serial Number control or click
Generate to create a computer-defined value. Press Add to s/n list to add the serial number
to the list of available items.

4. Select an item from the Serial Number list.

5. Click Next> to proceed with the setup.

4.8.4.3 Details

Item Description

Manufacturer | Listing of available manufacturers, which is dependent on the capabilities allowed to
the installed DAAAC system.
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Model

Listing of available model numbers corresponding to the currently selected
manufacturer. Models are added to the inventory by the use of the Add Instrument
dialog.

Serial Number
(List)

Listing of available serial numbers corresponding to the currently selected model.
Serial numbers are added to the inventory by the use of the Add Instrument dialog.

Generate
Serial #

Creates a new and globally unique (GUID) serial number. Each number generated by
this function is guaranteed to unique.

Serial Number
(Edit)

Allow serial number to be specified by user.

Add New Item

Adds the current serial number to the Serial Number listing.

Next (button)

Activates the next page in the setup wizard. Next is valid only if a serial number is
highlighted.

4.8.4.4 Access

e Station Config | Add Instrument menu item
e Right-click in the station window’s instrument tab and select Add from the popup menu.

Edit...
Add...
Delete...

Active
dle
Idle All

Trigger Groups...

Display Preferences...

Figure 4-45 Instrument list right-click popup menu
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4.8.5 Add Instruments - Interface & Setup

4.8.5.1 Dialog

Interface & Setup : Agilent DSO-S 104A X
Station z10
192 . 168 . 1 . 184
Name : dso

Setup

< Back Cancel Help

Figure 4-46 Instrument setup dialog

MSO Setup *

Max Record Length

62.5 Mpt v

Max Bandwidth
1 GHz b

Figure 4-47. Example setup dialog for instrument specific options

4.8.5.2 Discussion

The Add Instrument : Interface dialog configures communication data and assigns a name for the
instrument. This dialog can be activated only from the Instrument dialog (first page of the Add
Instrument To Rack wizard, on the second page in the Setup wizard. In some cases only some of these
fields are displayed (e.g. different information is required for USB, Ethernet, and GPIB communication
interfaces). Instruments that support multiple communication interfaces may only show one of those at
this step. All interfaces will be available to select and configure after the instrument is added. If present
the Setup Button must be clicked and the instrument options specified. These are instrument model
specific and may include interface information, memory options or other hardware options. Parameters
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entered in any dialog that appears when Setup is clicked are typically permanent and cannot be changed
once Finish is clicked.

4.8.5.3 Details

Item Description

IP Address Ethernet. IP address is the instrument’s unique address.

Board GPIB. Board number is the identifier (typically 0) for the computer interface. Primary
Number, address is the value in the range 0-30 that identifies the instrument’s GPIB port.
Primary

Address

Station Current station name.

Rack Name of the rack in which this instrument will reside.

Position Position in the rack for this instrument.

Name Optional name for the instrument.

Finish Completes the task of adding an instrument to the rack.

4.8.5.4 Access

e Station Config | Add Instrument menu item
e Right-click in an empty position in a rack and select Add from the popup menu.

The dialog appears, when adding a new instrument, after Next > is selected on the Add Instruments
wizard.
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4.8.6 Common Instrument Settings

4.8.6.1 Dialog

Commen Instrument Settings x

Channel Instrument Active Chatmnel Active VFS W Offset Timebaze Trigger Pos. Zero base Descriph

STRTIPICT | el X S1R1PICT X Mia {17 TS M2, O

SIR1PIC2 SIR1PIC2 | M e O

STR1PIC3 siR1FIca |0 M/ia [¥h O

STR1PIC4 siR1PICA | Mia {17 O

STR1P4CT O STR1P4C 1 M e Tp5fs M4 O

STR1P4C2 SiR1Pdcz | M/ia [¥h O

STR1P4C3 S1R1P4CT | Mia {17 O

STR1P4C4 SiR1P4C4 | WA Tl A2 O

SIR1PECT | dsa [ S1R1PACT [ M e e M4 O

S1R1PRCZ SiR1PEC2 | M/ia [¥h O

STR1PEC3 S1IR1PECT (X Mia {17 O

S1R1PRC4 SIR1PECY | M e O
ext_cl exb_wwy O ext_cl = M8 M A M A MHAA, O
ext_cZ ext_c2 5] Mt [ O

S1RIFIC3 S1R3IFCI | M e O

S1R3IP1C4 siRaFice |0 M/ia [¥h O

‘ | »
| Frint |

Figure 4-48 — Common Instrument Settings dialog

4.8.6.2 Discussion

The Instrument Common Settings dialog lists all instruments and channels that exist in all open stations.
It also displays several settings common to all instruments. This grid is an efficient method for quickly
viewing these common settings, and gives the ability to change them without having to activate the
instrument’s dialog. Instrument Active, Channel Active, Zero base and Auto Export can be toggled
on/off directly from the map. Alternatively, the instrument’s dialog may be activated by right-clicking on
the instrument’s name.

If the current system is networked, then each station’s name is listed in the left-most column. Also, if any
crate instruments exist, they are listed to the left of the instrument name. Channels are listed within
instrument names; the instrument is listed once for all of its channels.

4.8.6.3 Details

Item Description
Station For networked systems only, the station name is displayed in the far-left column.
Crate If a crate exists (VXI or CAMAC), then the Crate column is to the left of the instrument

column. Each instrument within the crate is then listed in the instrument column.

Instrument Lists the instrument name. The instrument name is listed once for all channels; the
first channel is listed on the same row as the instrument name. The name can be
edited in place. Double-click the name to highlight it, then edit the name and press
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[Tab] to exit the field. The instrument’s name must be unique and contain only valid
characters. To activate the instrument’s dialog, right click on the name. Changes made
in this dialog are automatically updated in the map when OK is selected.

Active When checked, the instrument is active.

Channel The channel name for the instrument name last listed. The instrument’s first channel
is listed on the same row as the instrument. The name can be edited in place. Double
click the name to highlight it, then edit the name and press [Tab] to exit the field. The
channel name must be unique and contain only valid characters.

Active When checked, the corresponding channel is active.

VFS Allows adjustment of volts full scale on the selected channel if instrument supports
this capability.

V Offset Vertical offset for selected channel as a percentage of full scale.

Timebase Digitization rate in samples / second.

Trigger Pos. Trigger position in sec within the acquisition record.

Zero Base

Auto Export 1

Auto export data from this channel to Auto Export path 1 when enabled in Global
settings.

Export Type 1

Select format of exported data from a list of ASCII, DaDisp, DaDisp flat, and Dappen.

Auto Export 2

Auto export data from this channel to Auto Export path 2 when enabled in Global
settings

Export Type 2

Select format of exported data from a list of ASCII, DaDisp, DaDisp flat, and Dappen.

Print

Prints the information that is displayed on the grid.

4.8.6.4 Access

e Station Config | Instrument Settings menu item — not yet available in TestMan

4.8.7 Remote Station Selection

The Remote Station Selection dialog is used from a Test Director station, to select remote stations that
will participate in the acquisition sequence.
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4.8.7.1.1 Dialog

Remote Station Selection x
MName Address Description
Corvus 192.168.1.182 Acer laptop
[ kang 192.168.1.162 dell inspiron 17 laptop
zaurakOG 192.168.1.203 older zaurak
cance

Figure 4-49 Remote Station Selection dialog

4.8.7.1.2 Discussion

Check the boxes in the Name column to select the remote stations that will participate in the acquisition
sequence. Press OK to close all existing station windows and then open the selected stations.

4.8.8 Take Control

The Take Control dialog is displayed while Test Director attempts to connect to and gain control of the
displayed remote acquisition stations (see Section 4.6.2).

4.8.8.1.1 Dialog

Take Control *

Station control status :

Opening connection to Corvus...
Success!
Verifying DB connection of Carvus...
Success!
Taking Control of Corvus...
In contral of Corvus!
Retrieving configuration for Corvus...
Opening connection to zaurakO0G. ..
Unable to communicate with station zaurakOG: There are no m
1 remote station successfully controlled.

Figure 4-50 Take Control dialog
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4.8.8.1.2 Discussion

Under normal operations, this dialog will be displayed briefly and will disappear automatically as soon as
all stations are under Test Director control. However, if some stations cannot be controlled (e.g., they
are offline or busy), the dialog will display the control summary and wait for the operator to review and
dismiss the dialog. If a station cannot be controlled because it is presently busy performing some other
task, Test Director may also alert the operator and ask for the appropriate course of action. Two specific
busy states require operator input:

BUSY - running an acquisition. If network communication dropped during a previous acquisition
sequence, a station could get out of sync (i.e., it missed some messages from Test Director, so
didn't complete its sequence). In that case, after the acquisition finishes on Test Director, the
remote station’s state can sometimes be corrected by releasing control then taking control
again (after the network communication issue has been resolved). This busy message would
then be displayed, with an option to reset the remote station to a known (idle) state and
attempt control again.

BUSY - performing an operation. For example. if a named configuration is restored and
immediately followed by an attempt to take control, a station could still be processing the
configuration change when it receives a control request. This busy message would be displayed,
with an option to try again to take control.

If you select NO in response to a busy message, Test Director will continue without controlling the
station and report that the station could not be controlled. In that case, the recommended course of
action would be to resolve the issue on the remote station that is causing the busy response, then
attempt to take control again.

4.8.9 Test Configuration

Test Configuration is a tabbed dialog that is used to configure high-level acquisition and data processing
settings for the TestMan module. The dialog is typically displayed before starting an acquisition sequence,
but can be used at any time outside an active acquisition sequence.
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4.8.9.1 Test Configuration - General tab

4.8.9.1.1 Dialog

Test Configuration x

General  Acquistion  Processing

Test Mame Test Description
Calibrations Attenuator test
data cable tests H-5 141 25t Mag & Phase
test01 empty database config

multi station acquisition
test03 single

Create Mew Test

Acquisition description |Z1 0 and Corvus w

Mext shot number: [] Use remate shot number

View/Edit OpLog Data

Figure 4-51 Test Configuration dialog, General tab

4.8.9.1.2 Discussion

The General page of the Test Configuration dialog displays tests and descriptions, creates new tests, and
configures general acquisition settings. The selected test is used to associate related acquisition data.

4.8.9.1.3 Details

Item Description

Test Name and Listing of previous and current test. The highlighted line selects the current test.
Description

Create New Test | Activates the New Test dialog, used to create a new test name.

Acquisition An optional descriptive string for the current acquisition settings.

description

Next shot / The shot / burst number to use for the next acquisition. All acquired and reduced
burst number data will reference this number. The shot number is automatically incremented at

the end of the acquisition sequence.
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Use Remote If selected, the shot / burst number is obtained from a remote source, such as a

Shot Number DAAAC log, API software, or custom software.
View OplLog Display or edit the operations log pages (the OpLog). OpLogs contain auxiliary, user-
Data defined data related to the acquisition. The associated log page definition is selected

in Archive (see Section 5.5.5)

4.8.9.1.4 Access
e Acquisition | Configure menu item

° E toolbar button

. toolbar button

4.8.9.1.5 Create New Test

4.8.9.1.5.1 Dialog
MNew Test X
Testname : ‘ChEqu ‘
Test description ; ‘system checkout with surrogate source ‘
Add Cancel
Figure 4-52 Test creation dialog
4.8.9.1.5.2 Discussion

This dialog is used to add a new test, by name, to the database. Tests are used to associate related
acquisition data.

4.8.9.1.5.3 Details
Item Description
Test Name: Unique identifier for the test. The test will be stored in the database under this
name.
Test Description: Text to provide detail regarding the purpose of creating this particular test.
Add Add the test to the database by this name.
4.8.9.1.5.4 Access

o Create New Test button in the Test Configuration dialog, General tab
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4.8.9.2 Test Configuration - Processing tab

4.8.9.2.1 Dialog

Test Configuration d

General Acquisition Processing

Automatic data processing

Auto-reduce data

Automatic export 1

Waveform export: ,A ~ | Format: \xy pairs ~

Path : |D\daaac\exportiacquisition | [ ]Export OpLog

Automatic export 2

Waveform export: | Disabled v Format: xy pairs
Path: [ ]Export OpLog

Automatic printing

[]Printthe OpLog

Cancel Apply Help

Figure 4-53 Test Configuration dialog, Processing tab

4.8.9.2.2 Discussion

The Processing page of the Test Configuration dialog configures automated processing settings for the
next shot, including data reduction and exports.

4.8.9.2.3 Details

Item Description
Auto reduce If selected, data reduction is performed on the raw data immediately following the
data acquisition of that data from the instruments. The reduction sequence can also be

initiated manually at a later time from Analyze.

Automatic Supports automatic export of raw waveform and image data to two different locations
Export1 & 2 and/or two different file formats.

Waveform Allows selection of channel specific export, global export (all raw waveforms and
export images), or no export.
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exported, always uses TIFF.

Format Waveform file format used if global export (all waveforms) is selected. Image data, if

Path Location for raw waveform export files.

Export Log

Export an ASCll representation of the Log Page data, if defined.

Auto-print Log | Print the associated Log Pages if any have been defined.

4.8.9.2.4 Access
e Acquisition | Configure menu item

>

° toolbar button
° toolbar button

4.8.9.3 Test Configuration - Acquisition tab

4.8.9.3.1 Dialog

Test Configuration

General Acquisiion Processing

Instrument Polling
[]Poall instruments
[]Pollidle instruments

Instrument Initialization

[initialize on Go Lockout frant

- anels
[+]Initizlize on OK P

Instrument Arm [ Trigger

Beep when armed

Single Point Data
[ ]Spool forever

~
El » MNumberto spool

increment the shot number?

Ciyes @®@no (Dask

Acquisition mode
(") Single Shot
(") Repetitive Single Shot

() Burst

(@ Repetitive Burst

: shots in burst

Instrument Burst Capacity

: repetitions

[ |Repeatuntil abort

If no instruments trigger during an acquisition, create an empty shotrecord and

Apply Help

Figure 4-54 Test Configuration dialog, Acquisition tab
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4.8.9.3.2 Discussion

The Acquisition page of the Test Configuration dialog configures acquisition-related settings for the next
shot / sequence. These settings include the acquisition mode (single shot, burst, sequence) and
instrument communication preferences. If an instruments front-panel is locked out, the instrument does
not need to be initialized at the start of an acquisition. This saves significant time when the configuration
includes instruments that are slow to initialize.

4.8.9.3.3 Details

Item Description

Poll When checked, active instruments are continually polled and their states are updated

Instruments in the station displays. Instrument state polling does not occur during the acquisition
sequence. This feature allows DAAAC to determine whether there is a device present,
powered on, and connected at each address, and reduces the incidence of interface-
related errors when communication is attempted with an instrument.

Poll idle If checked, idle instruments are also polled. Uncheck to speed up polling and improve

. system response when several instruments are off-line.

instruments

Initialize on When checked, all active instruments are initialized (regardless of their present state)

Go when an acquisition is started.

Initialize on When checked, the instrument is initialized when OK is selected from the instrument’s

OK configuration dialog.

Lock Out Front
Panels

When checked, the instrument front panels (on the physical devices) are disabled.
Note that not all instruments implement the command to lock out the front panel.

Beep when Causes the system to beep while armed, at an interval specified by the registry key
armed HKLM\Software\VSI\\DAAAC\BeepPeriod.

Single Point Allows the data from instruments that make single point measurements (e.g., power
Spooling meters, time interval meters) to accumulate across multiple shots/bursts. The

resulting multi-point waveforms are displayed and stored, in place of the associated
single point values.

Spool Forever

If enabled, single point data continues to accumulate until this control is turned off.

Number to Number of single-point data values to collect into multi-point waveforms. The
Spool number is ignored if Spool forever is checked.

Single Shot Arm the instruments one time for a single trigger.

Repetitive Arm the instruments for a single trigger, then repeat the entire acquisition sequence
Single Shot the specified number of times.
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Burst The system arms capable instruments for a burst of shots. The number of shots
expected per burst is the number in the Shots in Burst field.

Repetitive The system arms instruments for a burst of shots, then repeats the entire acquisition

Burst sequence the specified number of times. The number of bursts expected is specified

in the Bursts to Acquire field. The number of shots expected per burst is specified in
the Shots in Burst field.

Shots in Burst

The number of shots per burst when in single or repetitive burst mode.

Instrument
Burst Capacity

Activates the Burst Capacity dialog, which displays the number of channels and the
burst capacity for each instrument.

Repetitions The number of acquisitions (shots or bursts) for repetitive acquisition modes.

Repeat until When checked, DAAAC acquires data repetitively until the STOP is selected.

abort

Sequence Check and press the Define button to define a multi-shot acquisition sequence. Unlike

the repetitive modes, the sequence mode can automatically change settings between
shots.

4.8.9.3.4 Access

e Acquisition | Configure menu item

° H toolbar button

o toolbar button
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4.8.9.3.5 Burst Capabilities

4.8.9.3.5.1 Dialog
Burst Capabilities *
Mame / Deviype # of Channels Burst Capacity
vyl 2 1024
Image 1 1
Figure 4-55 - Burst Capabilities of Attached Instruments
4.8.9.3.5.2 Discussion

The Burst Capabilities dialog displays the number of channels and burst capacity per channel that each
instrument in the current acquisition is capable of acquiring. Specifying a number of shots in a burst that
exceeds an instrument’s capacity is acceptable; the instrument will acquire as many waveforms as it can
without ill effect. For example, assume one of two instruments in the configuration can acquire 100-shot
bursts and the other can acquire 10-shot bursts. If 20 shots are requested in the current burst, then the
first instrument will return 20 waveforms for each enabled channel, and the second will return 10. Burst
capability is known by several different names, such as Fast Frame and segmented memory. Burst
capability is an optional DAAAC feature and may not be present.

4.8.9.3.5.3 Details
Item Description
Name/Devtype | Lists, by name, the attached instruments that are capable of capturing and returning

burst data.

# of Channels

The number of independent data channels from which data may be captured from
the instrument

Burst Capacity

The number of waveforms that can be captured and recalled, per channel, in a burst.

4.8.9.3.5.4 Access
¢ Instrument Burst Capacity button on the Acquisition tab of the Test Configuration dialog
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4.8.10 Notebook
4.8.10.1 Main Dialog

4.8.10.1.1 Dialog

Motebook *
Title M amne 1D Creation D ate Modification Date |
welcome b thiz database entryl chrisj A2E2MI0A025 3R 9103025,
User ID: sample notebook entry DASAT uzer user1397 IE2MI N7 26213 11:14:06...
user0987

Hew
Edit

Figure 4-56 Notebook management Dialog

4.8.10.1.2 Discussion and Detail

See Section 3.7 for a complete description of the Notebook tool.

4.8.10.1.3 Access
o Tools | Notebook menu item
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4.8.10.2 Notebook Editor

4.8.10.2.1 Dialog

] — O
Insert... Font Find

Mame: |DASAL uzer

1D: |ugerd9a7

Title: |$am|:ule natebook, entry

Creation Date: |

0372652019 11:07:52

Tewt ingerted here is stored az a natebook entry in the DAAAL database. Matebook entries are for general documentation
and are nat linked to other databaze objects.

Formatted text iz supported, e.q.: bold, #2&: undedined

Colored text iz supported, e.q.; blue, red. green, (G2

blue backgroun:

Save

| Export | | QK
v AutoSave Every |300 Seconds

Frirt | Cancel

Figure 4-57 Notebook entry editor

4.8.10.2.2 Discussion and Detail

Please see the Main Manual, Section 3.7 for a complete description of the Notebook tool.
4.8.10.2.3 Access

o Tools | Notebook menu item
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4.8.11 Get Data Specification

4.8.11.1 Dialog

Get Data Specification >

" Spool Files

Figure 4-58 - Data Specification Dialog

4.8.11.2 Discussion

The Get Data Specification dialog is activated after Get Existing Data menu item is selected. It
selects the source for the data, either from temporary spool files or directly from active
instruments. When OK is selected, the data is read from the selected source, stored in the
database, and linked to a new acquisition record.

4.8.11.3 Details

Item Description

Spool Files Intended for disaster recovery if a computer fails after reading data from the
instruments, but before it is successfully stored in the database. After readout,
data is stored locally in temporary spool files before it is transmitted to the
database. This file data may be recovered by restarting the computer (or
software) if necessary, and selecting Acquisition | Get Existing Data then
Spool Files.

Instruments  The data is read directly from all instruments that are presently marked active
in TestMan.

4.8.11.4 Access
e Acquisition | Get Existing Data menu item
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4.8.12 Test Summary (Info.txt)
4.8.12.1 Test Summary Viewer / Editor

4.8.12.1.1 Dialog

Test/Acquisition Summary (Info.txt) X

Test Mame : t002 Starting shot: 116

Test Dezc. : second test Shot count: 120

Acquizition Dezc. sl nothing real

Motes :
gpzkem testing uzing both real and virtual instruments

Wiew Al Entries Cancel

Figure 4-59 Info.txt editor dialog

4.8.12.1.2 Discussion

This dialog displays the information for the current or historical Test Summary record. A new test summary
record is created each time any of the following acquisition configuration settings are modified: selected
test, acquisition description, acquisition mode. Changing the shot/burst number does not create a new
Test Summary record.

4.8.12.1.3 Details

Item

Description

Test Name

Name of the associated test.

Test Description

Description of the associated test.

Acquisition Description

The associated acquisition description.

Starting shot

The first shot number associated with this record

Shot count

The total number of shots associated with this record

Notes

User comments, up to 1024 characters.
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View All Entries

Activates the Test Summary Entries dialog (Section 4.8.12.2), which
displays all test summary records.

4.8.12.1.4 Access

e Tools | Test Summary menu item to view the current record.

e Select anitem in the Test Summary Entries dialog and press OK to view a historical record.

4.8.12.2 Test Summary (Info.txt) Entries

4.8.12.2.1 Dialog

Test Summary (Info.tct) Entries x
Date Time Burst/Shat  Test Mame Test Description A, Description Maotes
2022//26 131488 116 ooz zecond test ztill othing real zystern testing uzing both real and wirtual ...
2024522 132636 101 toon firgt best nathing real here are gome additional notes on thiz ar...
Search Export Selected Entries Edit Fil= Cancel

Figure 4-60 Viewer for all Test Summary records

4.8.12.2.2 Discussion

This dialog displays all Test Summary records in the active database. The entries can be exported to text
or Excel-formatted files. Once exported, the text file may be opened for editing. The set of test records
may be searched via the parameters discussed in 4.8.12.3. Select a record and press OK to view/edit that

record.

4.8.12.2.3 Details

Item Description
Date Date that the test was first executed
Time Time that the test was first executed

Start Burst/Shot

Displays the first shot number for this test.

DAAAC Software Manual

137




Test Name

Displays the first 39 characters of the Test Name.

Test Description

Displays the first 39 characters of the Test Description.

Acquisition
Description

Displays the first 39 characters of the Acquisition Description.

Comment field

Comments up to 1024 characters.

Search Opens the dialog of 4.8.12.3.1, allowing the list of test entries to be searched for
specified values in the various fields.

Export Opens a standard Windows file browser dialog. The dialog may be used to navigate
to a folder and assign a name to a text or Excel file to which the Info.txt information
will be written.

Edit File Opens a standard Windows file browser dialog. The dialog may be used to navigate

to a previously exported text-formatted Info.txt file. The file will be opened using
the Windows default editor for *.txt files.

4.8.12.2.4 Access

e View All Entries button in the Test Summary dialog.

4.8.12.3 Search Info.txt

4.8.12.3.1 Dialog

Search Info.tdt records o

[ casze sensitive search
Search Criteria

TestMame: v |demcnnstratiu::n

Test Descripion: [ |

Acquisition Description : [+ |virtual

Comrent: [ |

Date »=: [ MM ADD
Date <=: [ MM ADD

Reszet Cancel

Figure 4-61 Info.txt Search dialog
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4.8.12.3.2 Discussion

Search Info.txt looks for the Info.txt record that contains the search criteria. Search criteria may include
date range, individual words, or text strings in any portion of the record. Words or text strings may be an
exact match (with or without case sensitivity) or any subset. The characters or words entered in a search
box must occur as a sub-string in the specific field for a match to occur.

4.8.12.3.3 Details

Item Description

Case Sensitive When checked, the text in the selected search field(s) must match the search text
Search exactly. When unchecked, character strings that match the search strings,
regardless of the case (upper or lower) of the various characters in the search fields.

Test Name: When checked, the Test Name field in the Info.txt records will be searched for the
specified text.

Test When checked, the Test Description field in the Info.txt records will be searched for
Description: the specified text.

Acquisition When checked, the Acquisition Description field in the Info.txt records will be
Description: searched for the specified text.

Comment: When checked, the Comment field in the Info.txt records will be searched for the

specified text.

Date >=: When checked, only records whose Date field is at or later than the time specified
will be selected..

Date <=: When checked, only records whose Date field is at or earlier than the time specified
will be selected.

Reset Clear all fields and uncheck all boxes.

4.8.12.3.4 Access
e Search button in the Test Summary Entries dialog.
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4.8.13 Print Graph

4.8.13.1 Dialog

Print Entire Graph >

Printaut Type
* Graphic W PFrint Barcode

" Tabular [
Cal Freq[GHz]:  |1.00

Heading

v Title: ||:|Em|:| cal araph

[+ Date v Time:
Fage Break
[ Print one channel [acquisition line) per page

Reduction
[ Print only thoze lines with reduction turmed ON

Cancel

Figure 4-62 Graph print configuration

4.8.13.2 Discussion

When printed, all graph Cal Items are listed and grouped by instrument and channel. The items are
printed in order as they appear in the graph. Cal Item information includes item type, name/barcode,
description, delay, and calibration factor.

4.8.13.3 Details

Item Description
Graphic/Tabular Print items graphically (similar to the display) or as a textual table
Print Barcode Print the instrument’s barcodes, if they are assigned, along with the

tabular instrument information.

Print ‘Extra’ Show additional item information (e.g., cable type, attenuator type)

Cal Freq. (GHz) The frequency used to compute a single gain value, for items with
frequency dependent characterization curves.

Heading
Title Print the specified title.
Date If checked, show the printout date on the document
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Time If checked, show the printout time on the document
Print one channel | If checked, print each channel on its own page
(acquisition Line)

per page.

Print only lines If checked, print only the signal paths that are configured to perform data
with reduction reduction.

turned ON

4.8.13.4 Access

e File | Print Graph Items menu item

e Right-click on a Station, Instrument or Channel node in the graph and select Print Graph
Iltems... from the popup menu.

4.8.14 Graph Export Properties

4.8.14.1 Dialog

File Export Properties >

R eduction

v iE=paort only those lines with reduction turned DM

| k. | Eancel|

Figure 4-63 Export properties

4.8.14.2 Discussion
Determines if file export of the graph is to include all signal paths or only those that have

reduction enabled. Note that cancelling this dialog will cancel the export.

4.8.14.3 Access

o File | File Export Graph Items (entire graph) menu item
e Right-click on the Station node or an Instrument node in the graph and select Export Graph
from the popup menu.
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4.8.15 Graph Display Preferences

4.8.15.1 Dialog

Graph Display Preferences -

Graph zoom [%)] Font size Graph colors

40 hd auta :|v Background

_Backaround |
Mode details Mode type Lines
(" Tracking dialog " 3D Button
" Stationary dialog * Plain Rectangle MHodes
" Toolip (" Dotted Rectangle
" Mot dizplayed " Mo Rectangle Active Node
Mizc. Selections

¥ draw connecting lines for multi-port itemns

Cancel

Figure 4-64 Graph display preferences

4.8.15.2 Discussion

The Display Preferences dialog modifies the graph’s appearance. These functions only alter the graph’s
appearance and are available to suit user preferences. They have no effect on data reduction
operations.

4.8.15.3 Details

Item Description

Graph zoom Controls the display size of the graph nodes.

Font size Size of the node text

Node details Information window displayed when the mouse hovers over a node
Tracking dialog Small dialog displayed at the bottom-right corner of the node

Stationary dialog | Small dialog displayed at a fixed screen location

Tooltip Standard Windows tooltip displayed below the cursor
Not displayed No information window
Node type Drawing method for the graph nodes
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3-D Button

Nodes are displayed as raised, dialog-type 3D buttons.

Plain Rectangle

Nodes are displayed as simple, single-line rectangles.

Dotted Rectangle

Cal Items are displayed as a transparent (dotted) rectangle.

No Rectangle

No box/rectangle is drawn around each graph item, and the lines connecting Cal
Items, instruments, and channels are changed to dotted lines.

Draw connecting
lines

Toggles display of the connecting lines from items with multiple ports. Does not
affect the connection lines for branch nodes, adders, or switches in the adder
orientation.

Graph colors

Select the colors of the graph items using a color-picker dialog

Background The region behind the graph

Lines The lines that connect the nodes and the node outlines

Nodes The node background

Active node The highlight rectangle around the active node

Selections The region that highlights selected nodes (using click-drag node selection)

4.8.15.4 Access

e Preferences | Graph Display menu item
e Right-click on an empty portion of the graph, then select Display Preferences from the popup

menu.
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4.8.16 Print Barcode

4.8.16.1 Dialog

Barcode Tuning =

Marrow Bar width [rils] 1 H arly

Barwidth Reduction [+] 10 =1 +39t0 -39 % anly
and Gain [+
Barcode Text |rg1 42154

Pleasze limit text length to 100
characters

Print Barcode Test

[~ Display Barcade ‘With Graph Printout Cancel

Figure 4-65 Barcode Print Dialog

4.8.16.2 Discussion

The Barcode Print Setup dialog configures the size of the barcode when printing graphical of channels.
This configuration is necessary because the printer resolutions vary in size and aspect ratio.

Bar codes are constructed of narrow and wide vertical bars. The Narrow Bar Width (mils) sets the width
of the narrow bars, which in turn scales the wide bars. The Bar Width Reduction increases (-) or
decreases (+) the width of both types.

Check Display Barcode With Graph Printout to print a barcode for each item when printing the graph.
Trial and error may be required to find the optimal settings. If the barcode is too wide to fit in the
allocated space at the top of the Cal Item, an error message will be printed instead. If the bar code is too
narrow, the barcode reader may not read the codes properly.

Use the Print Barcode Test to print a barcode of the text entered into the Barcode Text field.

4.8.16.3 Details

Item Description
Narrow Bar Sets the width of the narrow bars and scales the wide bars accordingly. Values are
Width (mils) from 1 to 76 are permitted.
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Bar Width
Reduction (+)
and Gain (-)

Decreases (positive numbers) or increases (negative numbers) the width of both
narrow and wide bars.

Barcode Text

Sample text for use with Print Barcode Text (next item).

Print Barcode
Text

Prints the Barcode Text (last item) with the current settings.

Display Barcode
with Graph
Printout

When checked, a barcode is printed at the top of each item node when printing a
graphic description of Cal Lines.

4.8.16.4 Access

e Preferences | Barcode Print Setup menu item

4.8.17 Item Reduction Defaults

4.8.17.1 Dialog

Graph ltern Reduction Defaults >

Channel Options
v Reduce Channel

v Display ‘Waveform
[ Print Waveformn

[tem Options
[+ Dizplay Waveform
[ Print " aveform
v Archive ‘Waveform

Cancel

Figure 4-66 Reduction defaults dialog

4.8.17.2 Discussion

Cal Manager’s Reduction Defaults dialog is used to set the default reduction settings when new
Channels and Cal Items are inserted into the graph.

4.8.17.3 Details

Item

Description

Channel Opts

Reduce Channel

Reduce this channel’s data during the reduction process.
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Display Waveform | Display the channel’s raw waveform in Analyze during the reduction process.

Print Waveform Print the channel’s raw waveform during the reduction process.

Item Options

Display Waveform | Display the item’s reduced waveform in Analyze during the reduction process.

Print Waveform Print the item’s reduced waveform during the reduction process.

Archive Waveform | Archive the item’s reduced waveform during the reduction process.

4.8.17.4 Access
e Preferences | New Item Defaults menu item

4.8.18 Inventory List

4.8.18.1 Dialog

B Item Inventory List *

Signal Path ltems

B waveform ltems
- Amplifier Mame/Barcode InUse | Description

Cable [nventary List

- Attenuator
. Balun rg214-B Eftrg214
- Cable

- Combine

- Coax Switch
- Coupler

- Crygtal

- Diirect Wite
- Filter

- Free Space
- Integrator

- Magk Test

- Mimer

- bulti Port

- Owerlay

- Probe

- Senszor

- Senzor Offzet
- SPIDER < >
- Time Shift

- Uger Process " 1
[T, . Retrieve item by Mame

Qg | Cancel | B | Eeli | [l ‘ ‘

touse drag and drop enabled v Dizplay deleted items

LCreate | Copy ‘ Delete ‘

Figure 4-67 Item Inventory dialog

4.8.18.2 Discussion

The Inventory List dialog allows the creation editing, and deletion of Cal Items. It is also used from within
the graph to select items for insertion into the graph. When this dialog is activated from the CalGraph’s
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window menu (Inventory | Inventory List...), it becomes a “modeless” dialog that may remain active for
dragging and dropping items onto the graph. It can remain active while the remainder of the program is

used.

When this dialog is activated through the pop-up menu item “Insert a new item to the RIGHT | LEFT of
this item,” it is in the normal “modal” mode. This mode allows selecting an item for inserting into the
graph by double-clicking the item, or by selecting the item and then selecting the OK button. When the
dialog is in this mode, it must be dismissed before any other part of the program may be used.

Note: another inventory list dialog, a smaller “drag and drop” inventory list is available from the
Inventory menu item, but is used only for inserting items into the graph--you can’t create or edit items
from this dialog. See Drag and Drop Inventory List for specifics.

4.8.18.3 Details

Inventory List

Item Description

Signal Path This list contains all supported cal item types. The list groups items in three parts:

Items Waveform Items, Image ltems, and No Reduction. Select a cal item type to view all
items of that type or to create a new item of that type. The available items are
displayed in the Inventory List, item type icon is displayed, and the total number of
items listed in the Inventory List is displayed.

<Type> This list contains the available items for the selected item type. The item Name /

Barcode, In Use, and Description fields are displayed. For performance reasons, the
Description field is not displayed until the item is selected.

Retrieve item by
Name / Barcode

Locates items in the Inventory List if the name / barcode is known. Enter the name,
then use [Tab] to exit the edit field and search for the item. If found, it will be listed
alone in the Inventory List. Only exact name matches are retrieved. Clear the field
to show all items of the selected type.

Edit

To view or edit the settings for an existing item, either double-click the item in the
Inventory List, or click on the desired item then select Edit.

Create

To create a new Cal Item, select the type of item from Cal Items Type list, then select
Create. An Inventory Data page for that Cal Item will open. Enter the data to create
the configuration for this item, then select OK. The new Cal Item is then added to
the Inventory List.

Copy

To copy a Cal Item, highlight the item in the <Type> inventory list and press Copy.
This will create a new item of the <Type>, and then activate the new item’s user-
interface with the Name/Barcode field blank so that a new and unique name can be
entered. Remember, this field is the database key and it must be unique. The
description field is copied along with item specific properties, with “(copy)”
appended to the end of the description.

Delete

To delete a Cal Item, highlight the item in the <Type> inventory List and press
Delete. Deleted items can be restored - see Undelete below.
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Undelete Undelete a previously deleted item that is selected in the inventory list. Check the
Display deleted items control to display deleted items in the list.

Display deleted | Check this item to display all deleted items. Deleted items’ name or barcode are
items printed in red.

Print To print a listing of the entire inventory of items, or only the current items displayed
in the Inventory List, select the print command.

4.8.18.4 Access

e Inventory | Inventory List menu item

e Select a channel or item node, right-click, then select “Insert a new item to the RIGHT (or
“LEFT”) of this item” from the popup menu.

° toolbar button

4.8.18.5 Inventory Printing

4.8.18.5.1 Dialog

Inventory Printing >
Select tems to Print
(®) Orly the items of the selected type

() &l irvventony items

Cancel

Figure 4-68 Inventory print range selection

4.8.18.5.2 Discussion

This control appears when the Print button is clicked in the Item Inventory dialog. It is used to select the
range of items to print. Selecting All inventory items prints all cal items in the database, which may
require several pages if the database is large.

4.8.18.5.3 Access
e Open the Item Inventory dialog (Section 4.8.18), then click Print.
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4.8.19 Drag-and-Drop Inventory List

4.8.19.1 Dialog

B ' Cable Inventory List *

- W aveformn ltems A | Mame/Barcode InUze | Description
- Antenna Under Test rgld2-10 “Yesz
- Arplifier 214-5
- Attenuator

G ft rg214

- fAntenna Aeference
- Balun

- Cable

- Combine

- Coax Switch

- Coupler

- Crypstal

- Direct Wite £ >

- Filker v Totak 2

Figure 4-69 Drag-and-drop item inventory list

4.8.19.2 Discussion

This Drag-and-Drop Inventory List is a compact dialog used to insert cal items into the graph by dragging
them from the list, then dropping them on top of other nodes in the graph. The new cal item node is
inserted to the right of the target node.

This dialog contains only two lists: the device types and the associated cal items in the inventory. This
dialog is only used to place cal items in the graph. It does not edit, create, delete or print items.

4.8.19.3 Details

Item Description

Type list (left) Lists the Cal Items types supported by the current installation. Select a type from
this list to display all items of that type in the item list.

Item list (right) Current inventory of all cal items of the type selected in the left-side list.

4.8.19.4 Access

e Inventory | Drag and Drop Inventory List menu item
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4.8.20 Stations Selection

4.8.20.1 Dialog

Station Selection >
Awailable stations :
M arne Address Dezcriptian
£ >

Figure 4-70 Station selection dialog

4.8.20.2 Discussion

The Stations dialog selects the station windows displayed in TestMan. This feature is not implemented
yet.

4.8.20.3 Access
e Graph | Stations menu item
) | & | toolbar button
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4.8.21 Lines Selection

4.8.21.1 Dialog

Cal Lines pod

Double click on a channel o create a new cal line

=[] Image
=[] mako
B[] wave
=[] dso
=[] dso
=[] o535
=[] dofds
=[] makoz
=] bres
|:| ety

Add Ingtrument

Figure 4-71 Cal line selection dialog

4.8.21.2 Discussion

The Cal Lines dialog lists all available instruments and channels for the current station. A check mark
beside the channel indicates that it is already selected and displayed in Cal Manager’s graph. Double-
click on an unchecked channel to add it to the graph. The Channel dialog will then be displayed, to
specify the channel’s reduction settings. Channels are always placed in the graph beside and under their
corresponding instrument node. The instrument node is automatically created when its first channel is
added. Once the channel node is included in the graph, cal items can be added to define the signal path.

New instruments can be created here by pressing the Add Instrument button.

4.8.21.3 Access
e Graph | Lines

e Right-click on the station node in the graph and select “Insert Instrument” or “Insert Signal Path”
from the popup menu.

e Right-click on an instrument node in the graph and select “Insert Channel” from the popup
menu.

° |E:| toolbar button
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4.8.22 Global Reduction Options

4.8.22.1 Dialog

Global Reduction Options Map *
Ingtrument Channel Cal ltem W aveform Digplay Print | Amchive | |
EdE Corected x| _ x|
zcale Corected x| _ _
if-01 [ Line Reduction |Raw | _
direct Power ws. Time x| _ x|
Freq ws. Time x| _ x|
Spectmim x| _ x|
pulze-2 [ Line Reduction |Faw x| _ O
10dE Corected x| _ _
S1R1P5CY [ Line Reduction |Raw x| |
pico
pico-4 B¢ Line Reduction |Faw x| _
EdE Corected x| _ _
yrnasx Coarrected _ _ _
sub Cornbired | | _
double Corected x| _ _
R aw x| _
min Comected x| _ _
5104
ima ﬂ

Seegeh Toggle Line Reduction Toagale caolumng abave
Set all

Set | Set | Set |
Double-click a Cal ltem cell
ta configure the item Clear al Clear | Clear | Clear |

ok | Beed | Setall | Cleardl |

Figure 4-72 Reduction options map

4.8.22.2 Discussion

The Global Reduction Options Map configures reduction options for the current graph. Each entry in this
dialog contains the same reduction functions that can be found in each of the Cal Item’s reduction page,
including the channel’s line reduction switch. This dialog is more efficient to use when changes are
necessary for many Cal Items.

This map displays all instruments, Cal Lines, and Cal Items attached to each channel. Line reduction can
be toggled on and off, and output options for each can be set. The entire graph’s reduction options (and
most other properties) can be set or cleared at one time.

The Instrument is displayed in the first column. There are no options for the instrument entry.
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Each channel is displayed in the second column. The first row for each channel contains a Line
Reduction check-box, which is the same check-box option contained in the channel’s dialog. When
checked, reduction will be performed for the entire line. Double-clicking this column within the Line
Reduction text activates the channel’s dialog. This is the same dialog that is displayed and used from the
graph. Any changes made in the item’s dialog are recorded when OK is selected. These changes are
updated in the graph’s node when OK is selected.

Every channel row and every Cal Item row contain a Waveform type. The channel waveform name is
Raw. Most Cal Items’ waveform type is Corrected. However, some nodes do contain other waveform
types. Every channel contains a Display and Print check box—the same options that are contained in the
channel’s Reduction page dialog.

All cal items attached to the channel are then listed just after the channel name. Each cal item row
contains the same options: Cal Item (name), Waveform (type), and the waveform output selection:
Display, Print, and Archive columns. If the Cal Item generates more than one output, then each output is
listed on a separate row and each has its own set of Display, Print, and Archive check-boxes.

Double clicking inside the cal item name field activates the item’s dialog. This is the same dialog that is
activated from the graph. Any changes made in this dialog are recorded when OK is selected. Also, any
changes made in the Reduction page of this dialog are updated in this global map when OK is selected.

A Search button at the bottom left opens a dialog that searches this map for an instrument name,
channel name, or an item name. If found, the row containing the target string will be highlighted.

The Set and Clear buttons beneath the Cal ltem name column set or clear all of the channel-line
reduction options. The buttons beneath each of the output columns (display, print, and archive) set or
clear each column. Set All sets all output types in the map and Clear All clears all of them.

Select OK when you have made the required settings. All reduction information is then updated in each
node of the graph. If any settings in any of the item’s dialogs have been altered by double-clicking the
cal item column, then Cancel will be disabled and all changes become permanent.

4.8.22.3 Access
e Reduction | Global Selection Map

4.8.22.4 Reduction Map Search

4.8.22.4.1 Dialog

Search ot
Select Field Search String
* |nstrument |"'\"5"“"E
" Channel

" ltem Eind
Ok | Cancel |

Figure 4-73 Reduction map search dialog
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4.8.22.4.2 Discussion

The reduction map search dialog searches the map for the first occurrence of the search specified string
among nodes of the specified type.

4.8.22.4.3 Details

Item Description

Select Field Determines the field in the map to search: Instrument, Channel or Cal Item.
Search String The search string. Searches are case insensitive and match substrings.

Find Searches the map and scrolls the display to put the match in the top row.

4.8.22.4.4 Access
Search button from the Global Reduction Options Map dialog
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4.8.23 Global Reduction Parameters

4.8.23.1 Dialog

Global Data Reduction Parameters x
Station Parameters - z10

Default narrowhband frequency (GHz) :

Data Export
Export reduction output data:
thatis selectedto: [«]display [ ]print [v] archive

thatis of datatype: [ Jwawveform imacge FOM
weatseform format © ASCH no header w
|Elitmap v |

Fath : ‘D:\daaac\exporﬁ\fums |

FOM Export
FOM file name : foms2023| gy
Condition for file change Burst change v

Flace each channel's data on & separate row

[ ]show labels nextto values

Repeat header lines with each data row

Figure 4-74 Global data reduction parameters

4.8.23.2 Discussion

The Global Data Reduction Parameters dialog contains data reduction settings that are applied globally,
across the entire graph.

4.8.23.3 Details

Item Description

Default narrow | Enter a floating-point value for the global constant. The Default Frequency value is
band frequency | used with the narrowband channel nodes during data reduction. The value is specific
to each acquisition station (it is stored with the station’s graph).
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Export
reduction
output data

Automatically exports the selected reduction data as it is created. Export is global
(applies to all reduction outputs), but can be filtered by each output’s display / print
/ archive settings. For example, selecting the archive checkbox here will only export
output data that have the archive flag set. Data exported can also be filtered by type
— waveform / image / FOM. Automatic export of image data is not yet supported.

waveform
format

file format for all exported waveforms

image format

File format for all exported images [disabled — image export not yet supported]

Path Destination for exported data files

FOM export If selected, FOM values calculated during reduction are automatically exported at
the end of the reduction sequence. The values are written to a CSV file, with a
header row followed by one or more rows with: burst, shot, acquisition time, and
FOM values. Each shot is written on a separate row. The default configuration
appends new FOM data to the existing file, only writing the header row when the
FOM output definition changes. The controls described below can alter the default
configuration.

file name Name of the single file that holds all exported FOM values.

file change Specifies if separate FOM export files should be created whenever the burst or shot

condition number changes.

channels on Check this control to place each channel’'s FOM values on separate rows. If

separate rows

unchecked, all FOM values are placed on the same row with the burst, shot, and
acquisition time.

place labels
with values

When each channel is written on a separate row, check this control to write the FOM
name before each FOM value.

4.8.23.4 Access

¢ Reduction | Global Parameters menu item
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4.8.24 Item Search

4.8.24.1 Dialog

ltern Search pod

Name |rg5e_1n

Dezcription |

Location ||

Search iz the Firzt Field With Test
Options

{* Start at Graph Top [+ tatch Exact [Case and Length)

{ Start at Current Poszition

Search Cancel

Figure 4-75 - Item Search Dialog

4.8.24.2 Discussion

The Search dialog searches the graph for text that may be in any Cal Item. The search will be for the first
field that contains text. For example, if all three fields contained a text string, the search is conducted
for only the text in the first field. Likewise, if the Description and Location field contain text, the search
will be for the entry in the Description field, the Location text is ignored.

4.8.24.3 Details

Item Description

Name Name field from the Cal Item data page to find. (Barcode instead of name for strict
inventoried systems).

Description Description from the Cal Item data page to find.

Location Rack Location to find.

Start at Graph The search begins at the top of the graph, not at the current line.
Top

Start at Current | The search begins at the current line and ends at the end of the graph.
Position

Match Exact If checked, the search will be for an exact match. That is, both the case and length
(Case and of the string must be exactly the same (no sub strings). If not checked, the case is
Length) not considered and any substring found in the graph will be considered a match.
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Search When selected, begins the search. If a match is found, the first matching graph node
will be highlighted.

4.8.24.4 Access
e Tools | Search menu item

o o=
4.8.25 Line Summary

4.8.25.1 Image

(‘j Channel Attenuator S Cable

9 ]

Mame: S1R1P1CA MName: &dB Name: rgi142-10

Desc: Desc: itz a pad Desc: 10 ftrgi142

Ingtr: w1 Logs: &.00dB @ 1.10 GHz Logs: 1.68dB @ 1.10 GHz

Loss: 768dB@1.10 GHz Delay: 0.00 ns Delay: 1473 ns

Delay: 14.73n Extra: Type: Inline; Num Pos: 1, Extra: Cable Type: RG142; Length:
Signal class: Narrowband Currrent Pos: 1 10.00; Cennect A: Unknown;
Reduction: ON Connect B: Unknown

Figure 4-76 — Excerpt from a line summary display

4.8.25.2 Discussion

Line Summary is a special window used to display the contents of a single cal line in a graphical summary
format. All Cal Items in the Cal Line are displayed in the same order as in the main graph window
(starting with the Channel item at the far left). However, each item’s node displays a detailed summary
of the current state of that node.

Double-click any item’s node to activate its user interface. Right-click anywhere in the window to
activate a pop-up menu that contains items to activate a configuration dialog (Display Properties dialog),
print the current line and close the summary window.

A Line Summary window displays specific information about each item in the cal line. The first node in
the line, the channel node, displays name, description, instrument attached with, total loss and delay for
the entire channel, channel to mixer loss and delay if the channel contains a mixer, signal class (narrow
band, wide band, image, antenna), and reduction status (on or off). Each cal item node displays its
name, description, its loss at frequency, and delay as well as item specific information. A cable’s specific
information, for example, is cable type, length and connector types. Loss is calculated at the configured
(global or channel specific) frequency for narrowband channels, and calculated at 0 Hz for wideband
channels.

The waveform reduction selections for each node (display, print, archive) are displayed in the lower
right corner of each node. External links to each node are also displayed, for example the link to a
Combine is printed at the bottom of each combined node. Links with other nodes are displayed at some
position on or around the node, such as this item’s link to a Combine node on another line.

4.8.25.3 Access

e Tools | Line Summary
e Right-click on a channel node and select “Line Summary” from the popup menu.
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4.8.25.4 Display Properties

4.8.25.4.1 Dialog

Summary Visual Properties >
Zoarm RGE
o0 =] [l = = — [ Red
width Height  Both J- —n
lﬁl ™ Auto scale font |
|245 EBlue
FDnthEIght IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJI: -

- HSI
Defaults Window Bl - |

Decirmal digits |2 1
(18} i

23 Intensity

jry
[}
-]

aturatian

Hue
5

jry
[~
[du}

Cancel |

Figure 4-77 Line Summary display options

4.8.25.4.2 Discussion

The Display Properties dialog, activated from the Line Summary window, is used to change the
visual properties of the nodes in the summary.

4.8.25.4.3 Details

Item Description

Width Set the node width. Units are screen pixels.

Height Set the node height. Units are screen pixels

Both Modify both width and height. Units are screen pixels.
Font Height Set the height of the font used to display the node text.

Auto scale font | Scale the font size automatically when the node height is changed.

Defaults Set all properties to the default values.

Drawing item A list of line summary drawing items. Select an item to specify its color.
list

RGB Red, Green, and Blue color controls.

HIS Hue, Saturation, and Intensity color controls.
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Decimal digits Enter the number of significant decimal digits to print.

4.8.25.4.4 Access

e Display Properties menu item, available when the Line Summary window is active
e Right click in the Line Summary window and select “Display Properties” from the popup
menu.

4.8.26 Conversion Tool

4.8.26.1 Dialog

Measure/dB ... — oo

kMeazure Conversion

Convert From ->  To Unitg

kdeters [m]
Millimeters [mm] | Millimeters [mm]
Centimeters [c Centimeters [c]
Feet [f]

Inches [i]

|1n |3.n4a

dB Conversion

dB ta zcalar Power [10 ®]
Scalar to dB Walke [20 x]

Figure 4-78 Conversion calculator tool

4.8.26.2 Discussion

This tool provides a convenient calculator for converting a value expressed in a given unit of length to
another. It also converts a scalar value to dB or a value expressed in dB to scalar.

4.8.26.3 Access

e Tools | Conversions
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4.8.27 Line Totals

4.8.27.1 Dialog

Line Totals51R1P1C1 >

Signal class :  Marrowband

Frequency [GHz) :
Total losz [dB] : 7.679
Total delay [zec) : 14.73n

1T

Done

Figure 4-79 Signal line calculations

4.8.27.2 Discussion

This dialog presents a summary of the effects of the signal path items on the signal at a given frequency.

4.8.27.3 Details

Item Description

Signal class Channel’s signal class (e.g. wideband, narrow band, image)

Frequency Frequency used to evaluate the loss through the components

Total loss Total signal loss over the entire signal path at the selected frequency
Total delay Total time delay over the entire signal path

Chan to det loss Signal loss from the instrument to the detector (for narrowband only)
Chan to det delay Time delay from the instrument to the detector (for narrowband only)
Det to sensor loss Signal loss from the detector to the sensor (for narrowband only)

Det to sensor delay Time delay from the detector to the sensor (for narrowband only)

4.8.27.4 Access
e Right-click on a channel node and select “Line Totals” from the popup menu.
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4.8.28 Item Data

4.8.28.1 Dialog

pulsel

ttem Data | Reduction I

MName/Description

Name Ipulse'l

Description Iinput pulse to source

QK I Cancel Apply Help
Figure 4-80 Channel item data
User Processing: integ
ltem Data | Reduction |
— MName/Description
MName Ii”t"i"‘;‘|
Dlescription Iirrtegral with baseline offset
— Titles
¥ Title I ¥ Units I
¥ Title I T Units I
IUser Processing Definition |
ok | Cancel | iy | el

Figure 4-81 User Process item data
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Image to Waveform 4

Image to Waveform |

— Name/Description

Mame Imeanmﬂcnls

De=cription Imean of 100 columns

— Select mode

" Single column  © Mutti column Operation / Statistic :
™ Single row " Mutti row mean LI

— Define waveform

Begn  End

Column |5‘|] |15‘|] [~ Al columns
Fow ID Il"-ﬂax [w Entire column

ok | Canced | ey Help

Figure 4-82 Image to Waveform item data

Cable rg142-10 >

kem Data | Reduction |

— Mame/Description

Irg142—'||]

MName

Description |1Dﬁ rg142

—Cable Type Connectors
Connector A Connector B
|rG142 | |Other x| |Other ~|

Delay : |14.?3 ns Length : (10,00 feet

[v electrical delay is included in the phase data

—Curve Setup

Gain Curve | TOR Curve |

ok | camcel | il | Hep

Figure 4-83 Cable item data
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4.8.28.2 Discussion

Several versions of the Item Data dialog tab may appear, depending on the type of Iltem from which the
dialog is accessed. Figure 4-80 through Figure 4-83 show the dialog accessed from a channel node and
from various item nodes. Specific ltems are addressed in detail in Cal ltems. Many of these dialogs
access subdialogs with additional detailed configuration controls.

4.8.28.3 Access

The dialog appears when an Item is created or edited in the Inventory List dialog or when a channel or
item node is double-clicked in the graph.

4.8.29 Reduction

4.8.29.1 Dialog

pulsel >

tem Data Feduction l
Output waveforms
|Haw ﬂ
v Display
| Print

r Display

Channel options

[v Reduce this channel

Signal Class : | MWamowband ﬂ Settings

QK | Cancel | | Help

Figure 4-84 Channel node reduction dialog
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User Processing: integ >

kem Data Feduction ]

Output waveforms

|Comected | FOMS
Iv Display

[ Print

v Archive Dhaplery

Figure 4-85 Standard item reduction dialog

Picer: mxl ot

Mixer  Reduction l

Output waveforms

| Power vs. Time ﬂ FOMS
v Display Settings
[ Print

Iv Archive ST

Freq vs Time Source for Referencing Channels
' Frequency vs Time waveform

" Frequency at peak of spectrum

Figure 4-86 Mixer reduction dialog with item specific controls

4.8.29.2 Discussion

Three versions of the Reduction dialog are presented in Figure 4-84 through Figure 4-86. The first is
opened from a Channel node and is the most complex. In addition to features of other dialogs, the type
of reduction and whether reduction is to be performed are selected here. The other two figures
represent a standard Cal Item and an item with additional controls (mixer shown here), respectively.

4.8.29.3 Details

Item Description

Corrected This lists the available waveforms supported by the current item. In this version of
Output DAAAC, all items except Mixers support only the Corrected type. Mixers support the
waveforms
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following waveform types: Power vs. Time, Freq. vs. Time, Uncorrected Spectrum,
and Corrected Spectrum.

Display When on, the resulting, reduced waveform is displayed in the Analyze module (if
Analyze is running and configured to display reduced data) during online reduction.

Print When on, the resulting, reduced waveform is printed from the Analyze module (if
Analyze is running and configured to accept reduced data) during online reduction.

Archive When on, the resulting, reduced waveform archived to the database.

FOMs Activates the FOMs dialog, which configures various Figures of Merit, based on
waveform properties.

Settings Activates the appropriate Settings dialog, based on the output waveform type
selected. Currently, the Mixer item’s waveform types are the only waveforms that
can be configured.

Display (Button) | Open a subdialog that allows display limits to be set.

4.8.29.4 Access

This dialog is opened when a Channel or Item node is double-clicked in the graph.
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4.8.30 Reduction, FOMs

4.8.30.1 Dialog

Figures of Merit - Power vs. Time >

Available FOM: Selected FOM:

avg pulze height ~ MEan
bazeline

base-top

centroid

decay slope

domain

falltirne

integrated total

kurtosiz
rmax pulze height Delete Delete Al

rnax/domain
min pulze height FOM lirnitz

eak, avg.
Eeak-pegk Mir : |'||:||.L Maw: [15p
pulze center
pulze count Fault indic:ation : |asset farilt ﬂ
pulze start

palze o FOM parameters
T1ze ntercepk

rze slope levvel (% of peak] &0

rigetime

ms

skewness

zlope

ghd. dev. W

Add Fom - |

Cancel

Figure 4-87 Figure of Merit configuration

4.8.30.2 Discussion

This page configures Figures of Merit for the current Cal Item. FOMs are values derived or computed
from the reduction waveform (see Section 10). They are displayed with the waveform in the Analyze
module, which must be configured to do so.

To specify and configure a FOM, highlight the desired FOM from the Corrected list, then select Add From
to add the FOM to the Display FOMs list. The FOM is moved from the corrected list to the Display FOMs
list; each FOM may be used only once. To delete a FOM from the Display FOMs list, highlight it and press
[Del]. It then will be removed from the Display FOMs list and added back to the Corrected list.

Each FOM type defines different parameters. These parameters may be entered when the FOM is
created (added to the Display FOMs list), or may be edited when the FOM in the Display FOM List is
highlighted. The edited data are accepted when the dialog is dismissed or when another FOM is
selected.

This dialog page is available from each Cal Item’s Reduction page for the current reduction waveform.
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Section 10 presents a complete description of the available FOMs for waveform and image data.

4.8.30.3 Details

Item Description

Available FOMs List of supported FOMs. To add a FOM to the reduction waveform, highlight
the desired name in this list, then select Add FOM.

Add FOM Adds the currently selected FOM name to the Selected FOMs list.

Selected FOMs List of FOMs selected from the Available FOMs list. To remove a FOM from this
list, highlight the name and press Delete.

FOM limits Waveforms with FOMs that fall outside the specified limits are flagged as “out-
of-spec” and can indicate a fault condition. Out-of-spec waveforms can be
color coded when displayed in Analyze. To disable FOM limit checking, set min
and max to the same value.

min The minimum “in-spec” FOM value.
max The maximum “in-spec” FOM value.
Fault indication If the FOM is outside the specified limits, it can set a fault condition. Faults are

used by TestMan when running a test sequence, and detection of faults can
alter the flow of that sequence.

FOM parameters FOM specific settings. Controls will appear here when specific parameters are
required to define the FOM calculation.

4.8.30.4 Access

Select the FOMS button on the Reduction page of any node’s configuration dialog.
4.8.31 Reduction, Settings

4.8.31.1 Dialog

Variable — supports some signal path items’ reduction output waveforms.

4.8.31.2 Discussion

The Settings dialog is item dependent and will allow the user to configure additional reduction settings
for that item’s output waveforms, as necessary. For example, the Mixer item generates multiple output
waveforms (Spectrum, Power vs Time, Frequency vs Time), each having specific reduction settings.

4.8.31.3 Details

4.8.31.4 Access

Select the Settings button on the Reduction page of any node’s configuration dialog.
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4.8.32 Reduction, Display Options

4.8.32.1 Dialog

Display Options ot

Fixed axiz limits

% i ; ||:|-|:|
[ Fix =-awiz

Hmnas |':|-|:I

W rnin ; |U.U
[v Fix y-axiz

ymas |1|:||:| m

(] | Cancel

Figure 4-88 Display options dialog

4.8.32.2 Discussion
Use this dialog to set the X and Y Axis limits on the plot of the reduced data.

4.8.32.3 Details

Item Description

Fix x-axis Use fixed X-Axis display limits, set to the given x min and x max values.

X min: The lower limit of the horizontal (independent) axis for fixed displays. If the waveform
contains X data less than this value, the data will be truncated when displayed.

X max: The upper limit of the horizontal (independent) axis for fixed displays. If the waveform
contains X data greater than this value, the data will be truncated when displayed.

Fix y-axis Use fixed Y-Axis display limits, set to the given y min and y max values.

y min: The lower limit of the vertical (dependent) axis for fixed displays. If the waveform contains
Y data less than this value, the data will be truncated when displayed.

y max: The upper limit of the vertical (dependent) axis for fixed displays. If the waveform
contains Y data greater than this value, the data will be truncated when displayed.

4.8.32.4 Access

Select the Display button on the Reduction page of any node’s configuration dialog.
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5 Archive

Archive provides the primary user interface to the DAAAC database. From Archive, you can create and
select databases, import and export file data and organize and transfer data. Archive is also the starting
point for the DAAAC application. When you launch “DAAAC” from the desktop icon you are actually
starting the Archive module, which then launches the other modules.

5.1 Archive Overview

The database is used to store configurations and collected data such as waveforms, instrument settings,
and signal path component characterizations, and to link all this data together so that the conditions
under which any set of data was recorded are associated with that data.

All DAAAC modules, including Archive, connect to the database via the NetCom module. If the installed
DAAAC system supports networked operation, NetCom also acts as a communicator between the
DAAAC modules and the network. NetCom is started automatically when Archive starts, and it must
always be running for any DAAAC module to access the database, whether standalone or networked.

New databases are created from Archive, and Archive is used to select the DAAAC system’s operating
(active) database. Archive displays open databases in a two-pane window, which presents information
such as stations, tests, named configuration, and waveform data. Archive can have several databases
open at the same time — each displayed in its own window. Only one of these databases is considered
active, however. The active database is the one that the DAAAC modules use to store and retrieve
system configuration information, and collected waveform and image data. An asterisk (*) before the
title in the database window indicates the active database. On startup, DAAAC automatically connects
to the active database from the previous session.

- Archive - * ZAURAK10 127.0.0.1 DAdaaac\db\red_test03a.mdb — O X

File Tasks Preferences Tools DataView Window Help
=) =) g
EE O Wi Y @ @ =
|| * ZAURAK10 127.00.1 DAdaaac\db\red_test03a.mdb =0 = "

287 of 287 raw waveforms displayed

+-8 Stations Burst.Shot Name Desc Comment Time ~
- Tests 358.1 pt.C5 2023-08-09 12:44:09 PM
#-0 Configurations 358.1 ptC1 2023-08-09 12:44:09 PM
i ‘;a 358.1 act 2023-08-09 12:44:09 PM
PR R | ocp | SIR3PICA 2023-08-09 12:44:09 PM
i [ Processed Waveforr
: ) 358.1 SIR3PIC3 2023-08-09 12:44:09 PM
- Stored Files
358.1 SIR3PIC2 2023-08-09 12:44:09 PM
358.1 SIR3PICT 2023-08-09 12:44:09 PM
358.1 dw_c2 2023-08-09 12:44:09 PM
358.1 chd redundant 2023-08-09 12:44:09 PM
358.1 ch3 2023-08-09 12:44:09 PM
358.1 chi 2023-08-09 12:44:09 PM
< > | 3571 SIR3PIC4 2073-08-08 11:48:43 AM N
Number of items to display (0 = no limit) lil

Ready

Figure 5-1 - Archive view with an open database
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5.1.1 Archive views

Archive displays each database connection in a two-pane document window. The view’s title displays
the computer network name, IP address, directory path and current database name. In non-networked
systems the IP address will always be 127.0.0.1, which refers to the local computer. Selection of items in
the tree view on the left determines what is displayed in the list on the right. There several view types:

e Stations

e Tests

e Configurations
e Waveforms

e Stored Files

The following sections describe these views in detail.

5.1.1.1 Stations View

Selecting Stations from the tree on the left shows the list of stations. In standalone mode, there will only
be one station in this list.

5.1.1.2 Tests View

Selecting Tests from the tree on the left shows a list of all tests for which data has been collected.
Clicking on a test in the tree will display a list of all waveforms associated with that test.

5.1.1.3 Configurations View

Selecting Configurations from the tree on the left displays all existing Named Configurations in the right
pane. The tree also displays a <current config> entry that represents the current (unnamed)
configuration.

Named Configurations can be restored from this view. Select Configurations in the tree , then select
and right-click on a configuration displayed in the right pane, then select Restore Named
Configuration from the pop-up menu to restore the specified Named Configuration. The restore
process is described in Section 4.8.1.

5.1.1.4 Waveforms View

Waveform View displays raw and processed waveform data in the window’s left pane in hierarchical
directories, using a calendar layout (see Figure 5-1). Click either the + leaf to expand the directories, or
the - leaf to collapse the directories. Data associated with the tree selection is displayed in the right
pane. Data is grouped by year, month, week and day as the tree is expanded.

All data for the selected time period are displayed in the right pane. For example, if the year 2021 is
selected, the right pane will display all waveforms acquired during 2021. If November is then selected,
all data from November 2021 will be displayed. Likewise, when a single week or day is selected, all data
acquired during that period will be displayed.
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5.1.1.5 Stored Files View

Stored Files View displays external files that have been manually stored in the database. Files are added
by right-clicking on the Stored Files entry in the left pane and selecting a menu item. Once added, files
are shown in the right pane and can be viewed or exported by right-clicking on an entry.

5.2 Working with Archive

This section presents a series of step-by-step instructions to guide the user through the various
operations performed in the Archive module.

5.2.1 Creating databases
To create a database:

1. From the File menu, select New. A standard Windows browser dialog will appear.

2. Browse to the directory into which the new database should be created.

3. Enter afile name. If the file name already exists, you must confirm your intent to overwrite the
existing file.

4. Choose Open. DAAAC will create the new database (or reinitialize an existing database) and
open it in Archive.

Creation of a new database does not affect the active database, or any other databases open in Archive.

An alternate method of database creation is to use the Change Database operation. In the Change
Database dialog, enter a new, unique database name instead of selecting an existing database name.
Archive will then create the database and copy the system configuration from the currently open
database into the new database, if desired. This is often the preferred way to create a new database as
it also makes the new database the active database.

Shortcut
Keys: [Ctrl]+[N]

5.2.1.1 Create DAAAC Database dialog

A standard Windows file/directory selection dialog is used to choose a directory folder and enter a name
for the new DAAAC database. The file dialog can also be used to create new folders and delete existing
databases or other files.

Shortcut
Keys: [Ctrl]+[N]

5.2.2 Opening databases
To open an existing database:

1. From the File menu, select Open.

2. Browse to the location of the database.

3. Select the database.

4. Choose Open. DAAAC will open the database in Archive.

This operation will open a database for viewing and for copying data to another database, including
DAAAC’s current database. It does not close any databases that may be open and it does not make this
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newly opened database the active database. See Section 5.2.3, immediately below, for instructions on
changing DAAAC's current system database.

Note: Since the Open action does not change the active database, this operation is typically used prior
to a drag-and-drop transfer of data between databases.

Shortcut
Keys: [Ctrl]+[O]

5.2.3 Changing databases

In a non-networked system, the active database may be changed at any time, other than during an
acquisition or reduction sequence.

To change databases:

1. Switch to Archive if necessary.

2. Select Change Database from the Archive toolbar. Archive will check with the other DAAAC
modules to ensure that the change is permitted at this time.

3. The file directory dialog will be activated for selecting an existing database, or for entering a
name to create a new database. Specify the database name and press the Open button.

4. If a new database was specified, Archive will display a dialog to select data to transfer from the
active database to the new database. You may choose to transfer the current configuration
and/or waveform data. If no items are selected for transfer, a new empty database is created.

5. The currently active database is closed, and then the selected database will open.

6. If the TestMan module is running, it’s configuration will be reloaded from the selected database.
If the selected database does not include station data, TestMan will prompt the user to specify
the acquisition station information.

5.2.4 Transferring data

Data from an open database may be transferred (copied) to another database, including the active
database. The Current Configuration, Named Configurations, and raw or processed data can be copied
from one database to another. To transfer data using dialog boxes for data selection, see the Transfer
toolbar button (Section 5.3) and Transfer dialog (Section 5.5.7).

To transfer data from one database to another using the drag-and-drop method:

1. Open the source and the destination databases in Archive. Use the File | Open menu item to
open additional database windows without changing the current database.
2. Inthe source database’s left pane, select the configuration or data to be copied.

e Current configuration: Expand the Configurations branch in the left pane. Select the
<current config> item under that branch.

¢ Named configurations: Expand the Configurations branch in the left pane. Select the
desired named configuration under that branch.

e Waveforms: Select the Waveforms branch in the left pane, then select either the Raw or the
Processed branch. Expand the calendar control as needed. Select any portion of the
calendar control from the left pane (day, week, month, etc.) or select any group of
waveforms from the right pane.

3. Dragthe selection and drop it in the destination database window. While dragging, the pointer
will display the text of the item(s) to transfer. If the pointer does not change, the selection does
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not support the transfer operation or the pointer is not positioned properly. After the selection
is dropped, Archive will ask you to verify the copy.

Archive x

o Copy the Processed Waveforms in the Selection List:

From: 127.0.0.1 DAdaaac\db\red_test03a.mdb
Tos 127.0.0.1 DAdaaacydb\live_red_02.mdb

OK Cancel

Figure 5-2. Confirm the Copy

4. Choose OK to begin the transfer operation. As Archive selects and transfers the data, the
Transfer Status dialog will appear. If necessary, choose Suspend or Abort.

Transfer Status pod

ztatus: Select Processed wWaveform 134

Ahort

Figure 5-3. Transfer Progress

5. Upon completion, one or more “Transfer Complete” messages will appear.

5.2.5 Importing and Exporting data

Several methods are available to copy data between external files and DAAAC databases. Additional
import and export methods are available in the Analyze module (see Section 6.2.12).

5.2.5.1 Importing processed data

The standard file import operation reads external data files and stores them in the database as
processed data. To import and store as processed data:

1. Select the File | Import Processed Data menu item or the Import Data toolbar button;
2. Select the file type and one or more files to import;
3. Use the displayed Import Wizard pages to read the selected file (see Section 3.5);

5.2.5.2 Importing raw data

External files can be imported and stored as raw data, by association of the file date with a shot and
placeholder channel from a previously configured External Raw Wfm or External Raw Image
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instrument. The associated External Raw instrument must be present and active during a shot to later
associate raw imported data with that shot. To import raw data:

1.

2.
3.
4

Select the File | Import Raw Data menu item;

Select the file type and a single file to import;

Use the displayed Import Wizard pages to read the selected file (see Section 3.5);

Specify a shot number and select an instrument channel. Only channels from External Raw
Wfm and External Raw Image instruments that were active during the selected shot will be
displayed. Then select OK to import the file and store it in the database as raw data.

Associate With Raw Record *

Source File: D:\daaac\import\a15. txt

Shot Mumber: | 1787

Channel: | Channel | Instrument | Station |
S1R3P4C1 external z10
S1R3P4C2 external z10
S1R3P4C3 external z10
S1R3P4C4 external z10

oK | Cancel |

Figure 5-4. Association of imported data with a shot and channel

Note that each raw import must be associated with a unique shot number and channel. If the selected
shot and channel already have an associated waveform, the importer will display a warning message
and the selection dialog will be displayed again to choose a different shot and channel.

5.2.5.3 Exporting data
Waveform and image data can be exported from the DAAAC database to external files. To export data:

DAAAC Software Manual

Select the File | Export Data menu item or the Export Data toolbar button;
Select raw or processed data and the data type to export;

Export Select >
* Raw * Waveform
" Processed " Single-Point

" Waveform + Single-Point
" Image

Cancel

Figure 5-5. Selection of the export data type
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e Select one or more database records of the specified type;

e Select the output file folder/name and type, then press Export to export the selected items. If
multiple waveforms are selected for export, the file dialog does not allow selection of a file
name and all exported waveforms are automatically named. Auto-named files use the format
specified via the Preferences | Options menu, Other tab. The file extension depends on the
selected file type.

5.2.6 Editing Stations and Tests

Select Stations or Tests in the tree control (left pane) of any open database window to display the list
of stations or tests.

Edit a Station. Right-click on an item in the station list (right pane) and select Edit Station from the
popup menu. A dialog will allow modification of the station name and IP address. Note that IP addresses
can only be modified for networked stations. Changes to the station name and/or IP address will modify
all historical database records that reference the station.

Edit Station hd
Mame : Corvus

New name : ‘ Corvus ‘
Address : 192.168.1.182

eny e lEa ‘ 192 . 168 . 1 . 182 ‘

Mote: historical records will be updated to use
the new station name and/or address.

Figure 5-6. Modification of station identifiers

Rename a Test. Right-click on an item in the test list (right pane) and select Rename Test from the
popup menu. Changes to the test name will modify all historical database records that reference the
test.

5.2.7 Deleting Stations and Tests

Select Stations or Tests in the tree control (left pane) of any open database window to display the list
of stations or tests. From the display station / test list, select an item and press [Delete] to remove the
selected item. Note that deletion of a station or test will also delete associated data records, such as
waveforms. A confirmation dialog will be displayed before the selected items are deleted.
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Archive X

o Are you sure you want to delete test "red02"?

This will also delete all associated records, including raw waveforms
and associated named configurations.

Associated processed waveforms will be moved to the trash.

Once deleted, this information cannot be recovered.

Yes No Cancel

Figure 5-7. Confirmation dialog for test deletion

5.2.8 Deleting waveforms

To delete waveforms from the active database, use the Waveform Selection dialog to move selected
data to the database’s Trash receptacle. Waveforms may be held in Trash indefinitely. Waveforms in
the Trash can be restored back to the database or permanently removed. The process is described in
detail in Section 3.4. To open the Waveform Selection dialog, select:

o Data View | Raw Waveforms...; or
e Data View | Processed Waveforms...
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5.3 Archive Toolbar

Archive’s Toolbar provides the following functions.

Select

To

=

Switch to the Analyze module.

Switch to the TestMan module.

Change the active database. Disabled for SQL Server databases. (see
Section 5.2.3)

Transfer data from one database to another using the Transfer dialog (see

=3
i Section 5.5.7)
Import data from external files and store in the database as processed
Wi data.
] Export database waveforms or images to external files.
“E

Display program information (About box).

Select and display a DAAAC log file.

Display online help. Deprecated — recommend using this manual as the
primary DAAAC reference.

Exit Archive and close the other DAAAC modules configured to auto-stop
(see Section 5.5.1).

5.4 Archive Menus

The Archive module’s main menu has the following items:
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Item Description

File menu Performs database and data file operations

Tasks menu Invokes other DAAAC modules

Preferences Sets module and display preferences

Tools Performs database and network administrative operations
Data View Selects and views existing records in the active database
Window Arranges the displayed database windows

Help Displays module information and on-line help

5.4.1 File menu

The following commands are available under Archive’s File menu:

Item Description

New Creates a new DAAAC database
Open Opens an existing database

Change Changes the active database

Close Closes the current database window.

Transfer Out...

Transfer (copy) data from the active database to an external database.

Transfer In...

Transfer (copy) data from an external database to the active database.

Import Raw Data...

Import waveform/image files into the database as raw data.

Import Processed
Data...

Import waveform/image files into the database as processed data.

Export Waveformes...

Export database waveforms/images to external files.

1..N

Lists the N (up to 10) most-recent databases

Exit

Exits Archive
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5.4.1.1 New, File menu

File | New creates a new, empty DAAAC database. A standard Windows file browser dialog is used to
select the database name and location. If you select a database that already exists, it will ask you to
confirm that you want to overwrite the existing database. Warning: If you select an existing database
name and accept the overwrite notice, Archive will reinitialize that database, destroying any existing
contents. Archive will then display the new database in its own window, along with any databases that
are already open. The active database is not affected by this operation. Data can be copied from the
active database into the new database, including test configurations and raw or processed waveforms.

A new database also can be created when you select Change Database. See Section 5.2.3, for more
information. Creation of a new database using the Change operation is often preferable, because it
allows you to automatically copy the current DAAAC configuration into the new database during the
creation process.

Note that this process will create an Access database on a station running a local copy of NetCom. This
menu item will not create an MS-SQL database. Creating a database from the file menu normally
applies only to standalone operation.

Shortcuts
Keys: [Ctrl]+[N]

5.4.1.2 Open, File menu

Open is used to connect to additional databases while maintaining the connection to the active
database. This command creates a new database window with a connection to a selected database
from the local or a remote computer. A standard Windows file browser dialog is used to select the
database name and location. Secondary databases opened with this command are only used to copy
and view configurations. Archive does not make the newly opened database the current system
database. To do that, use the Change command (see Section 5.2.3).

You can have any number of databases open simultaneously, but only one will be the active database.
Note that any database window except the currently active database may be closed.

Shortcuts
Keys: [Ctrl]+[O]

5.4.2 Tasks menu

The Tasks menu switches between DAAAC’s other user modules: Analyze and TestMan. If the module is
already running, it will become the top, active module. If the module is not running, it will be started
and activated. The toolbar contains an icon for each of the other DAAAC modules.

Shortcuts

o

Toolbar:

5.4.3 Preferences menu

Archive’s Preferences menu selects default application settings and layout preferences.

DAAAC Software Manual 180



Item Description

Options DAAAC module startup and shutdown behavior, database pre-start cleanup, data
migration, and Log Page selection.

Logs Selects the information that is collected in the DAAAC logs.

Toollbar Display/Hide Archive’s toolbar.

Status Bar | Display/Hide Archive’s status bar.

5.4.3.1 Preferences | Options menu

This menu item opens the Options dialog (see Section 5.5), which configures various DAAAC and

database settings.

Page

Description

Modules

The Modules page contains settings that control the behavior of the DAAAC
modules when Archive is started and stopped. Checking AutoStart starts the
module when Archive first opens. Checking AutoStop stops the module when
Archive exits. Checking Minimized minimizes the module’s window after it is
started via AutoStart.

Database

The Database page is used to set database size limits and to select pre-start cleanup
for SQL databases.

Data Migration

Data Migration controls the automatic migration/copy of SQL data to the offline
Access databases that are created for each day, by date.

Other

Export file name format. Contains a list of file name formats for automatic and
batch exports.

Log page definition [keyed option]. Selects the active log page definition from a list
of available log page names. The Log page is defined and accessed in TestMan.

5.4.4 Tools menu

Archive’s Tools menu provides utilities for modifying how Archive functions, processing database
records, and performing network administration.

Item

Description

Stop NetCom /
Administrative

The Stop NetCom menu will terminate the running NetCom module. User
confirmation is required. Because NetCom is the communications link between all
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DAAAC modules and the database, most DAAAC operations are not available
when NetCom is stopped.

The Administrative menu is available only when NetCom is stopped.
Administrative tools are described in the following section.

Migrate Data

Manually start the operation to migrate acquisition data. See Section 5.5.8.

Minimize Tables

Removes records with no linkages (e.g. orphaned as a result of deleting data) and
compacts the database file. Only used with standalone Access databases.

Rectify Inventory

Copies graph items from a dedicated Cal System database. [optional feature, not
present in most systems]

Logs : Truncate
Error Log

Delete the current system error log file.

Logs : Truncate
Netcom Log

Delete the current Netcom Log file.

Notebook

Open the laboratory notebook interface. Allows user specific text entries to be
added to the database. See Section 3.8

5.4.4.1 Tools | Administrative menu

The Administrative menu is available from Archive’s Tools menu when NetCom is not running. This sub-
menu is typically only used with networked systems and contains utilities that perform network and
database administrative functions. These functions are not required for normal operations.

Item

Description

Change Database

Selects the ODBC Data Source used by NetCom in the Network Mode. Change
Database changes DAAAC’s current default database to any existing database. This
function cannot be used to create a new database.

A file directory is displayed so that you may select a database name from the disk.
When the database is opened, Archive informs the other DAAAC™ modules so
they can reload appropriate data: TestMan will close the current station and open
the new database’s station.

Start NetCom

Starts the NetCom database interface module. See Chapter 7 for details regarding
the importance and role of NetCom. NetCom is typically started automatically
when DAAAC starts, so this menu is only used after NetCom has been manually
stopped.

Stop NetCom

Stop NetCom stops DAAAC’s Netcom module. Because NetCom is the
communications link between all DAAAC modules and the database, DAAAC
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cannot operate without NetCom running. Not supported when using a SQL Server
database.

Manage Data
Sources

Manage Data Sources accesses the ODBC Data Source Administrator. For more
information, open the ODBC Data Source Administrator, then select Help.

Initialize Database

Initializes a selected SQL Server database, by creating all required DAAAC tables.
WARNING: This function completely overwrites the contents of the selected
database! It is intended for use with empty, uninitialized databases.

Inventory Control

Sets the Location Code for inventory control, as well as selects the calibration
database. [optional feature, not present in most systems]

Standalone

Selects standalone or networked modes. Standalone disables networking, and the
entire acquisition system is expected to reside on the current computer.

5.4.5 Data View Menu

Archive’s Data View menu provides utilities for examining database records.

Item

Description

Table Info

The Table Info option opens a dialog that shows the active database file size and
lists the various database tables alphabetically with the number of records in
each table.

Raw Waveforms...

Activates the Select Raw Waveforms dialog, to view listings of the raw data in
the active database. See Section 3.4 for a general discussion.

Processed Activates the Select Processed Waveforms dialog, to view listings of the
Waveforms... processed data in the active database. See 3.4 for a general discussion.
Sweep Info Displays a summary of the collected sweep data. [optional feature, for Antenna

Range systems]

Test Summary

Displays a summary of the acquisitions under each Test Name.

5.4.6 Window menu

Archive’s Window menu provides the following functions:

Item

Description

Cascade

Overlaps and cascades all open database windows.
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Tile Horizontally Tiles all database windows horizontally.

Tile Vertically Tiles all database windows vertically.

Arrange lcons Arranges all minimized window icons.

1..N Lists all open database windows.

5.4.7 Help menu

Archive’s Help menu provides information concerning how to use DAAAC, as well as information about
the current system and database.

Item

Description

Help Topics

Opens the Help Topics Contents.

About Archive

Displays information about the DAAAC installation.

Open Source
Notice

Displays the open source components used in the DAAAC application.

License Displays the DAAAC End User License Agreement (EULA).

Agreement

DAAAC Logs Selects and views the contents of the daily DAAAC log files — error, warning, and
informational messages generated by all DAAAC modules.

NetCom Log Views the contents of the NetCom log file — database related status and error

messages generated by the NetCom module.

Data Migration
Log

Views the contents of the Data Migration log file. The log records the dates on
which data were migrated, the files the data were migrated to, and which expired
data have been deleted, along with any errors encountered during migration.
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5.5 Archive Dialogs

5.5.1 Options, Modules

5.5.1.1 Dialog

Options
Modules Database Backup Other
AutoStart Minimized AutoStop
Analyze: [/]AutoStat [ Minimized AutoStop
Archive : AutoStart  [] Minimized AutoStop
AutoStart Minimized AutoStop
NetCom:  [«] AutoStart Minimized  [«]AutoStop
TestMan: [/]AutoStat [ ] Minimized AutoStop
Cancel Apply Help

Figure 5-8 - Module Startup/Shutdown preferences Tab

5.5.1.2 Discussion

The Modules page contains switches that control the behavior of the DAAAC modules when Archive
is started and stopped. If AutoStart is checked, the module is started automatically when Archive is
first started. If Minimized is checked, the module’s window is minimized after it starts. If AutoStop
is checked, the module is closed when Archive exits.

5.5.1.3 Access
e Preferences | Options menu item, Modules tab
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5.5.2 Options, Database

5.5.2.1 Dialog

Options b4
Modules Database Backup Other

Database file size limits (use 0 o disable test)

Access SAL Server
Warning threshold (MBytes) : |1999 | ‘9590 |
Maximum (MBytes) : |'|95D ‘ ‘9900 |

SQL Server maintenance

[]Perform prestart cleanup

Cancel Apply Help

Figure 5-9 Database management tab

5.5.2.2 Discussion

The Database page is used to configure automated database maintenance and notices. Note that some
options only apply to standalone MS Access database, while others only apply to networked SQL Server
databases.

Item Description
Warning Sets the file size warning level for Access and SQL Server databases. When the
Threshold threshold is reached, a database warning will be issued at the start of each

acquisition event.

Max DB size Sets the file size limit for Access and SQL Server databases. When this limit is
reached, no new acquisition events will be permitted. Note that Access databases
created by DAAAC have a hard limit of 2 GBytes. SQL Server Express has a hard limit
of 10 GBytes, while the full version of SQL Server is effectively unlimited.

Prestart cleanup | Run the SQL Server cleanup utility each time DAAAC is started.

5.5.2.3 Access
e Preferences | Options menu item, Database tab
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5.5.3 Options, Backup

5.5.3.1 Dialog

Options *

Modules Database Backup Other

Backup the database after each acquisition / reduction

Backup exported raw and reduced files

Backup location :
|D:\temp\DAAAC\DB backup

Cancel Apply Help

Figure 5-10 Backup preferences tab

5.5.3.2 Discussion

The Backup page is used to configure automated backup of exported files and the database. A status
dialog will be displayed during the backup. However, in many cases the backup takes very little time so
the dialog will only appear briefly.

Item Description

Backup the Copies the active database file to the specified location at the conclusion of each

database acquisition event. Only applies to Access (.mdb) files?. Any previous backup copies
are overwritten.

Backup Copies all auto-exported files to the specified location at the time those files are

exported files created.

Location Location for all backup files.

5.5.3.3 Access
e Preferences | Options menu item, Backup tab

25QL Server database file backups can be configured in SQL Server Management Studio
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5.5.4 Options, Data Migration (automatic)

5.5.4.1 Dialog

Options X

Modules Database DataMigration Other

[] Auto-migrate data each day at = 06:30 AM

Store migrated databases at

|D:\daaac1migrate ‘

Delete ariginal data after days (0 to retain all)

Last date migrated:  11/10/2023

Export notebook data

Cancel Apply Help

Figure 5-11 Data Migration tab

5.5.4.2 Discussion

The Data Migration page is used to configure automatic migration, which copies acquired waveform /
image data and the associated configuration data from the on-line SQL Server database to individual
Access databases. One or more Access databases are created for each date in the SQL Server database
that has acquisition data. This page is only available for networked installations, which store data in SQL
Server databases. Migration can also be started manually — see Section 5.5.8.

Item Description

Migrate at Enable auto-migration to occur daily at the specified time. Note that migration will
include data from the current date, so would typically occur at the end of the day.

Storage folder Root level directory for the generated Access databases. Access files, with names
based on the migration date, are automatically created in this folder.

Delete original Remove the migrated waveforms / images from the SQL database after the
data... specified number of days has elapsed. Data removal will only occur if the
associated migration (Access) database has been created.

Export Export Notebook records from the SQL database to the specified storage folder. A
Notebooks separate Rich Text Format (RTF) file is created for each notebook entry.
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5.5.4.3 Access

e Preferences | Options menu item, Data Migration tab

5.5.5 Options, Other

5.5.5.1 Dialog

Options bt

Modules Database Backup Other

Exportfilename format : s<shot>_<channel> <ext> W

QOperations Log (OpLog)

Current definition : sampled ~

Add Mew Definition

Cancel Apply Help

Figure 5-12, Other options tab

5.5.5.2 Discussion

Item

Description

Export filename
format

Specifies the file name format for automatic and multi-file data exports. Supported
formats include various combinations of the channel name and/or shot number.

OplLog, Current

Specifies the active operations log (OpLog) definition. [OpLogs are an optional

New Definition

Definition component.] The operations log is updated during the acquisition sequence and
can be viewed in TestMan (see Section 4.8.9.1).
Oplog, Add Adds a new operations log definition to the database.

5.5.5.3 Access

o Preferences | Options menu item, Other tab
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5.5.6 Database Table Information

5.5.6.1 Dialog

5.5.6.2 Discussion

Dhdaaachdbh\demo02Z2.mdb *
File zize: 1812 MB
T able Mame Records | »
Aoquigition A4z
Aigvalz 4a
CalGraph 240
Daaacinfo 2
Faults ]
FigureQ it erit B20a
fileab 158
araphltem 15
GraphltermData 43
GraphltemT ovfm 1
[faT =t 20
[Fitr'S ettings 37
[rtrumentHistary 0
[mgtrument| meventony 44
Layout a17
LiveDizplay 2
LogPageData 0
LogFageliefz ]
MamedConfig 2
Maotebook, 2
FrocessedData B37
ProcToRawD ata b3z
RawD ata 2427
Sequence 2
Seguencelog 24
Statdiog A3 ¢
£ >

Figure 5-13 - Database table information viewer

This dialog lists each of the tables in the active database, along with the number of records in that table.
The database size is displayed above the table list. This display is for informational purposes only and

does not support modification of the database records. See Database Architecture, Section 12, for a map
of the database tables and links.

5.5.6.3 Access

e Data View | Table Info menu item
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5.5.7 Transfer/Copy Data

5.5.7.1 Dialog

Transfer / Copy from the active database bt

1. Select Database Files

Source |D:\daaac\db\red_testﬂE.mdb |

Diestination |D:‘-,daaac‘-,db\,caldata1 .mdhb |

2. Selectdatato Transfer

[v] Raw Data (Select) [ ]Processed Data (Select)

Current Canfiguration [ ] Al Narmed Configurations

Clean Database (ho tests or Info txf)

[] Al Cal Iterns
[ comert Curves to Processed Data

Dismiss without

3. Start transferis) Transfer

Figure 5-14 Data Transfer dialog

5.5.7.2 Discussion

This dialog is used to copy raw and processed data, system configurations, and cal Iltems from the active
database to another existing database, or from an external database to the active database.

5.5.7.3 Details

The active database will be displayed as the source or destination database, depending on the transfer
direction (transfer out or in). The other database file is selected by the user. If a destination database
does not exist yet, use the File | New menu to create it before using this transfer operation. Select
Raw, Processed, Current Configuration, Named Configurations, and/or Cal Iltems transfer. Then
click Start Transfer. If raw and/or processed is selected, a Data Selection dialog (Section 3.4) will be
displayed to choose the specific waveforms/images to transfer. Transferring waveforms/images also
transfers all associated settings (e.g. acquisition configuration, instrument settings, cal graph).
Current/named configuration transfers include acquisition instruments, the cal graph, and cal items, but
not waveforms. Current configuration and waveform transfers only copy the cal items that are in used in
the associated graphs. To transfer the entire cal item inventory, check All Cal Items. Cal Item transfers
also copy any waveforms used as characterization curves. Unlike the selected raw and processed
waveforms, characterization curves are transferred without associated settings.

Note that if multiple record types (current configuration, named configurations, raw waveforms,
processed waveforms, cal items) are transferred, a separate status dialog and completion message will
be displayed for each type.
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5.5.7.4

Item Description

Source: The name of the database from which the data is to be copied. For Transfer Out
operations, this field is not selectable and is set to the active database.

Destination: The name of the target database to which the data will be copied. For Transfer In
operations, this field is not selectable and is set to the active database.

Raw data Check to select and copy raw waveforms and images, along with all system

configurations that are associated with the selected data.

Processed data

Check to select and transfer processed waveforms and images.

Current
Configuration

Check to copy the current set of system configuration data.

All Named
Configurations

Check to copy all named configurations.

All Cal Items

Check to copy the entire inventory of cal items to the destination database. If
unchecked, only the items used in any transferred cal graphs will be copied.

Convert Curves
to Processed

Store all cal curve transferred waveforms in the target database as processed
waveforms, regardless of their raw/processed designation in the source database.

Start Transfer

Initiate the copy operation for each selected record type.

5.5.7.5 Access

=3
[
. J toolbar button (Transfer Out)

e Automatically displayed (Transfer Out) when a new Access database is created
e File | Transfer Out and File | Transfer In menu items
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5.5.8 Data Migration (manual)

5.5.8.1 Dialog

Data Migration X

Transfer days

(@) Multiple days Start date : |2025-n3-1? El- ‘

[]transfer data acquired today

(Jsingle day |2.325..34..32 ‘

Store migrated databases at:

‘ D:\daaac\migrate ‘

Delete original data after 1461 | days (0 to retain all)

[ ] Export notebook data

Motes:

Migration will overwrite any matching databases in the target folder.
Migration of multiple days may take several minutes.

Figure 5-15 Manual data migration settings

5.5.8.2 Discussion

This dialog is used to configure and launch a database migrate operation. The operation is identical to
the automatic migration process (see Section 5.5.4), but allows the user to specify the acquisition date
range to migrate. This operation is only available for networked installations, which store data in SQL
Server databases.

Item Description

Multiple days/ | Specifies migration over range of dates or for a single day.

single day

Start date Specifies the starting date for the migration. Acquisition data collect on or after this
date will be migrated.

Transfer today If checked, will migrate data acquired today.
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Storage folder

Root level directory for the generated Access databases. Access files based on the
migration date are automatically created under this directory.

Delete original
data...

Remove the migrated waveforms /images from the SQL database after the specified
number of days has elapsed. Data removal will only occur if the associated migration
(Access) database has been created.

Export
Notebooks

Export Notebook records from the SQL database to the specified storage folder. A
separate Rich Text Format (RTF) file is created for each notebook entry.

5.5.8.3 Access

e Tools | Migrate Data menu item
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6 Analyze

6.1 Analyze Overview

The DAAAC Analyze module is used to view, analyze, and manipulate waveform and image data.
TestMan transmits raw and reduced data to Analyze during automated data acquisition and reduction
sequences. Data can also be retrieved from the DAAAC database or imported from external files.

Analyze uses individual windows to display waveforms, data tables, and images, as shown in Figure 6-1.
Each window can be resized, tiled, minimized or maximized. Within each window, data can be
manipulated with various analysis functions and associated configuration data can be viewed.

Waveform and image data can be analyzed with cursor operations (view individual points/pixels and
remove and/or expand sections of the data), processed with a calculator-like interface (arithmetic,
calculus, transforms, smoothing, filtering, and numerous other functions), overlaid with other data, and
combined by applying arithmetic functions. Custom data processing functions are also available to
support application specific analysis.

Data associated with acquired and reduced waveforms and images can also be viewed in Analyze. For
example, raw data is linked to the associated acquisition and instrument settings, while reduced data is
linked to the signal path and reduction settings. Analyze is also used to examine and edit waveform
specific data, such as titles, comments, and figures of merit.

Waveforms and images displayed and manipulated in Analyze can be stored in the DAAAC database, as
processed data, or exported to external files.
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Figure 6-1 Examples of waveform and image data displayed in the Analyze module
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6.2 Working with Analyze

6.2.1 Preparing for data acquisition

During an acquisition or reduction sequence, Analyze is responsible for the display of waveform and
image data. Settings in Analyze do not affect TestMan’s acquisition and reduction sequences, nor do
they affect archival of data during acquisition and reduction.

Analyze must be running to display and print incoming, newly acquired and reduced data — TestMan will
not automatically start Analyze. Before acquisition, TestMan’s instrument channel and signal path
options should first be configured to generate the desired raw and reduced outputs. Then open the
Acquisition Configuration dialog to select what and how data is displayed and printed by Analyze (see
Section 6.5.16).

During acquisition, TestMan reads the newly acquired data from the instruments and notifies Analyze to
prepare to receive the data. Raw data is then transmitted to Analyze for direct display and printing. If
automatic data reduction is enabled, the reduction outputs are also transmitted to Analyze. Raw and
processed data then can be manually analyzed and edited, and the results of that manual analysis can
be stored in the database.

6.2.2 Retrieving waveforms and images

Raw and processed waveforms and images can be retrieved and displayed from the active database.
Using the Select Waveforms dialog, waveforms can be located either by Station, by Test or by specifying
search criteria. See Section 3.4, for more information.

To retrieve waveforms and images:

1. From the Analyze File menu, select Retrieve, then either Raw or Processed. The Select
Waveforms dialog will appear, shown in Figure 6-2.

2. Select View All Data, View by Station or View by Test from the directory in the left pane.
The available waveforms and images will be displayed in the right pane. By default, this data
will be displayed in order of time and date. The data can also be sorted by Burst/Shot, Name,
Description, or other category by clicking on the associated column heading.

3. Select the desired waveforms in the right pane. Use [Shift] to select a contiguous series of
waveforms and images, or [Ctrl] to individually select multiple items.

4. Select the option to retrieve any associated raw or processed data, if these are desired.
5. Choose OK.

Each selected waveform and/or image will be displayed in a new window.
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B " Select Raw Data: MARS C:\Users\edwardh'\Documents\daaachdemoldemao.mdb >
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Figure 6-2 Waveform selection dialog

Shortcuts

L] L]

Toolbar: to retrieve raw data; to retrieve processed data.

6.2.3 Copying waveforms and images

Creation of waveforms and image copies supports comparison of data before and after modifications,
via the Overlay or Combine operations described below.

To copy a waveform or image:

1. Select the displayed waveform or image that should be copied, so that it becomes active.
2. Select the Window | Copy menu item. Analyze will create a copy of the original
waveform/image and place it in a new window.

The Copy function is also available on the waveform and image right-click menus.

6.2.4 Creating waveforms

Analyze can create constant, ramp, step, pulse and other waveforms from parameters entered into the
New Waveform dialog.

To create waveforms:

1. Select the File | New menu item to display the New Waveform dialog.
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MNew Waveform
Create Waveform

X-axis specification

Number of points : 1001

Minimum value : -10

Waveform type (Y-axis)

Maximum value : |100

Delta x:

Function: | Gaussian v Data Values
Mean : Standard dew. :
Formula : fix) =

0K Cancel Apply Help

Figure 6-3. Creating a user-specified waveform
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2. Select the Function for the Y axis data. The available function types include Constant, Ramp,
Step, Pulse, Modulated Pulse, Gaussian or Formula.
3. Enter the x- and y-axis parameters.
3. Choose Create, then OK.
[S)E]=]
1000 ‘ : ‘ ' : ‘ ‘ : ‘ ‘ Ymin =00 7

Y max =1000m ]
mean =95.61m]

std.dev.=2419m

50 70
time (secs)

90

Figure 6-4. User generated Gaussian waveform

DAAAC Software Manual

198




6.2.5 Processing waveforms and images

The primary interface for manually processing waveform and image data is the Process Data dialog,
accessed from the Analysis | Process menu item or the waveform/image right-click menu. Numerous
operations are available on multiple tabs, from simple arithmetic, to integration, filtering, and spectral
analysis. See the descriptions of each tab in Sections 6.5.9 (waveform operations) and 6.5.10 (image
operations).

Process Data - Gaussian X
Trig [ Hyperbolic Macros Create Waveform
Calculator Advanced Functions Independent Axes
Axis Labels Fourier Transforms Offset-=0
FFT Phase Min x>0
Calculus
Wrap
Integrate Inv. FFT Min y-=0
Unwrap
dy / dx Spectrum Base -=0
Misc.
Clipping Smooth Filters Polynomial
Resample Curve Fit Windows Power -> dB
Add Points Droop Freqvs Time dB -> Power

Figure 6-5 Process Data dialog for waveform data

Shortcuts

Toolbar:

Keys: [F5]

6.2.6 Using cursors to examine waveform or image values

The cursors operation allows examination of waveform or image details and also supports basic editing
on selected regions of a waveform or image. To activate cursors, select the Analysis | Cursors menu item
or use the waveform/image right-click menu or the toolbar button. When cursors are activated the data
window is maximized and additional dialogs and toolbars are displayed, as shown in Figure 6-6. A cursor
tracker follows the mouse position and marks the associated waveform point. The tracker can also be
moved using the keyboard arrow keys. Values for the tracker point are shown in the floating dialog. Left
clicking on the mouse (or pressing the [Enter] key) places a numbered tag at the current tracker
location. The locations of all tagged points are displayed in the toolbar below the waveform, along with
additional tag statistics. Once two tags have been placed, the waveform view can “zoom in” on the
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selected region, using the Zoom button from the toolbar on the right. Placing two tags and zooming in
can be repeated multiple times to view waveform details on smaller time scales. The cursor toolbar
buttons also support zooming out (one step or all steps) and basic waveform editing (zeroing or deleting

data relative to the tagged points).
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Figure 6-6 Waveform cursors interface

The cursors menu and toolbar button toggle and remain selected while cursors are on. To turn off

cursors, select the (checked) cursors menu item or (depressed) toolbar button again. Turning cursors off

automatically un-zooms the waveform view to show its entire domain.

The cursor interfaces and operations are discussed in Section 6.4.5.1.

J

Shortcuts

Toolbar:

Keys: [F6]
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6.2.7 Combining waveforms or images
To combine waveforms displayed in Analyze:

1. Activate the first waveform by clicking on it.

2. Open the Combine Waveforms dialog (Figure 6-7) by selecting the Combine toolbar button,

pressing [F7], or selecting the Analysis | Combine menu item.

Select a function. The window title of the first waveform will change to “Selected”.

Click the second waveform (or multiple waveforms for the Average operation).

5. If applying the Average operation, click outside a waveform (e.g., on the Analyze title bar) to end
selection.

6. The result of the math operation will either replace the contents of the active window or, if
selected, be placed in a new window. If the operation is Correlate Only, only the selected

window will be modified. Math operations are applied only in the domain of the first selected
waveform.

Pw

Combine Waveforms X
Arithmeticwith active wawveform Correlation settings
Time
Add Subtract O None

hutliply Divide Draop

[ ]Apply droop correlation
Time constant (secs) :

hdin : GV Step
g Average 400 Zp 100n

Special Functions

Append Awerage Al Correlate Only

Place the resultin a new window

Title - ‘Combined ‘

o

Figure 6-7 Waveform Combine dialog

An analogous interface is available for combining images. The same procedure outlined above is used
to combine images.

Shortcuts
Toolbar: oS
Keys: [F7]
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6.2.8

Overlaying waveforms

Multiple waveforms can be overlaid in a single plot. The Process Data dialog and Cursors can be used
with overlay waveforms.

To overl

1.
2.

The ove

ay waveforms:

Select the Overlay toolbar button, press [F8], or select the Analysis | Overlay menu item.
Select the waveforms to be overlaid by clicking within each. Their window titles will change to
“Selected”.

Click the mouse outside of a waveform, such as on the Analyze title bar or status bar. Analyze
will generate and display a new waveform plot that overlays all selected waveforms.

Select Properties from the right-click menu to adjust the overlay titles and display options.

rlay legend, shown at the bottom of Figure 6-8, displays the waveform titles for each sub-

waveform. A yellow triangle marks the selected waveform in the legend. Click on any legend entry to
change the selection. The selected waveform is drawn on top of all other waveformes, is the reference
for the Cursor tracker, and is the default operand for Process Data functions. Process Data functions can
also be applied to all sub-waveforms in an overlay. Overlay waveforms can be selected for use in a new

overlay. In this case all sub-waveforms in the existing overlay are added to the new overlay.
800__! _____ L A S U SO UL S SN N L ' -
. A L- -
1 R T —
| s ST -
i ! ]
G A00f -
00— -
200 -
L T e e L NETRER T\ L et S —
0 - i 1 1 1 1 -
0 0.25 0.5 0.75 1 1.25
position (mm)
KPF-100, row 331 —  KPF-100, row 620 [ KPF-100, row 703
KPE-100, row 825 KPF-100, row 905
Figure 6-8. Five overlaid waveforms
Shortcuts
Toolbar:
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Keys: [F8]

[shift] + [F8] automatically overlays all displayed waveforms

6.2.9 Reducing waveforms and images

Analyze can be used to perform automatic data reduction on raw or processed database waveforms, via
the TestMan module.

6.2.9.1 Off-line reduction of raw data

Offline reduction is the act of applying the current reduction configuration to existing raw waveforms. It
is typically performed to reduce raw data that was not automatically reduced during the acquisition
sequence, or to re-reduce data after changes have been made to the reduction configuration. To
execute an offline reduction:

1. Configure the TestMan graph to reduce data on the desired instrument channels (see Section
4.3).

2. In Analyze, select the Analysis | Off-line Reduction menu item (alternatively, select the
Reduction | Off-line Reduction menu item in TestMan).

3. Select one or more raw data items to reduce.

4. Select OK to start the reduction process.

The selected data will be mapped to the associated channels in the graph and the reduction
configuration for those channels will be applied, resulting in the display of reduced data in Analyze
and/or storage of the reduced data in the database.

6.2.9.2 Reduction of processed data

The standard cal graph configuration in TestMan is used to support automatic data reduction of raw
data from the associated instrument channels. However, the graph can also be used to reduce
processed waveforms, such as data imported from external files. To reduce processed waveforms:

1. Configure the TestMan graph to reduce data on the desired instrument channels (see Section
4.3).

2. In Analyze, select the Analysis | Reduce Processed menu item.

Select one or more raw data items to reduce.

4. Select an instrument channel to assign to the processed data, then select OK to start the
reduction process.

w
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Channel Selection X

Selectthe instrument channel to use for reduction (be sure so
select a channel that has a defined reduction line).
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Figure 6-9. Channel selection for reducing processed data

The selected processed data will be mapped to the specified instrument channel in the cal graph and the
reduction configuration for that channel will be applied, resulting in the display of reduced data in
Analyze and/or storage of the reduced data in the database. Note that reduction of processed data is
performed on one instrument channel at a time.

6.2.10 Printing waveforms and images
Analyze can print one or all currently open and displayed waveforms.
To print waveforms:

1. To print a single waveform, click the desired waveform to make it the active waveform.

2. From the Analyze File menu, select either Print to print the active waveform or select Print All to
print all open waveforms. The Print Title dialog will appear.

3. Select Title, Date and Time in the checkboxes if they should be printed as a header to the
waveforms, then change the Title, if desired.

4. Choose OK. The waveforms will be spooled to the printer chosen in Print Setup.

If printing an individual waveform, the Print function is also available by right clicking on the waveform.
The print all function prints all displayed waveforms on a single page. Images are always printed one per

page.
Shortcuts

=

Toolbar: (print all)

6.2.11 Storing waveforms and images

Processed and raw waveforms, overlays and images that have been edited in Analyze can be saved in
the database for later retrieval. Note that unlike the acquisition settings configured in TestMan,
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waveforms modified in Analyze are not automatically stored in the database. All data stored from
Analyze will be saved as processed data — including raw data that has not been modified (in this case a
processed copy of the raw data will be stored). Storing data from Analyze always creates a new copy in
the database — it does not alter existing database records.

To store data:

1. Select a displayed waveform or image so that it is active.

2. From the File menu, select Store, then either Active to store only the active waveform or All to
store all open waveforms and images. Data can also be stored by right-clicking on a displayed
data window and selecting Store from the pop-up menu. Stored data will be available for later
application using Retrieve | Processed.

Shortcuts

6.2.12 Importing and exporting data

Toolbar:

Waveform and image data can be imported from external files and exported to external files. Select the
File [Import Waveforms menu item to import waveform data. A dialog will be displayed to select the
file and specify the file type, followed by the Import Wizard (see Section 3.5). The Unknown ASCII type
supports general text based files with and without header information, using a wizard-dialog to specify
the points of interest, delimiters, and meta-data. Other formats are available, including several
instrument output types and custom formats. Select the File | Import Image menu item to import
images stored in a text based or custom file format. See also Section 0 to open an image stored in a
common image format. Waveforms and images imported in the Analyze module are immediately
displayed, but are not stored in the database. To store data imported into Analyze, right click on the
display window and select the Store menu item. To import data directly into the database, use the
batch import utility in the Archive module (Section 5.2.5.1).

To export a waveform or image from Analyze, right-click on a displayed data window and select the
Export menu item. Note that waveforms can be “exported” to image formats using screen capture. In
this case, the waveform should be sized appropriately on the screen before it is exported.

6.2.13 Opening external image files

Analyze modules that include image processing can open files with many common image formats,
including JPEG, Windows Bitmap and TIFF.

To open images:

1. From the File menu, select Open image. The Open a File dialog will appear.

2. Select a file format from Files of type.

3. Locate and select the image file within the directory to the left. A preview of the image will
appear if Enable Preview is checked.

4. Choose OK.

6.2.14 Tagging waveforms and images

The data tag feature allows you to associated user-defined identifiers with raw data. To add a tagto a
waveform or image:
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1. Retrieve a waveform or image using the Retrieve Raw dialog.
2. Right-click on the displayed data and click on the Database Tags menu item. The Database Tags
(Figure 6-10) dialog will open, showing all tags that are associated with this data.

5:811 S23911R5P4C1 - Database Tags X

Tags associated with this data:

Category Tag |
documents for report
quality excellent

Add Tags

Figure 6-10. Current Tags dialog

3. Click the Add Tags button to open the Quick Tag dialog (Figure 6-11)

Quick Tag X

Available Tags

Filter:

Category Tag Name Description
quality excellent

documents for report use in a report

Tag with Selected

Create New Tag

Tag Name: Category:

|ﬁe|d site 1 |As Defined: ﬂ |I0cati0n
Tag Description: Category Description:

| |test location

Tag with New
Close

Figure 6-11. Quick Tag dialog
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4. The Available Tags list shows all tags that have been previously created. Click the Tag with
Selected button to add the selected tag(s) to the current waveform.

5. If the required tags are not available, use the Create New Tag section of the dialog box. The
required fields are Tag Name and Category. Select from the drop list of existing categories or
choose “As Defined” to specify a new category. Both Description fields are optional. Once
finished naming the tag, click the Tag with New button. This will both create the tag type (it will
appear in the Available Tags list) and will also add the tag to the current waveform.

Viewing Tagged Waveforms. Waveforms can be organized according to tag name using the Select Raw
Data and Select Processed Data dialogs. The tree view control on the left hand side provides an option
to select waveforms by tag name and tag category.

6.3 Analyze Toolbar

The Analyze toolbar provides direct access to many of this module’s features. To hide or display the
toolbar, choose Toolbar from the Preferences menu, or press [Alt]+[P]+[T].

Select To
'5! Retrieve raw waveforms.
""l! Retrieve processed waveforms.
ﬁ Store all displayed waveforms in the database, as processed data.
% Print all displayed waveforms and images.

Q Set the Global Display/Print options for waveforms, overlays and images.

% Copy the active waveform or image.

Tile the data windows.

Fre Cascade the data windows.
g
e

5 Close all windows and clear the data buffer.
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Display the previous page of acquisition & reduction data in the data buffer.

Display the next page of acquisition & reduction data in the data buffer.

11

Process the active waveform or image.

2

ool
ool
[a]

Use cursors to examine waveform or image values.

=~

Combine waveforms or images using basic arithmetic.

il

Overlay multiple waveforms in a single graph.

>

Configure Analyze to receive acquired and reduced data. This icon is disabled
if Work off-line or Use Cursors is selected.

Reset running overlays, as selected in the Acquisition Settings dialog. This icon
is disabled if Work off-line or Use Cursors is selected.

Work off-line. If selected, ignores all acquired and reduced waveform and
image data transmitted from TestMan during acquisition and reduction
sequences.

L e

6.4 Analyze Menus

6.4.1 File menu

The File menu includes the following commands, some of which are available only when data is open
while others are available only when no data is open:

Item Description

New Waveform... | Display the New Waveform dialog, used to create a custom waveform. This
dialog is also displayed as a property page in the Process Data dialog. See
Section 6.2.4 for details.

New Image... Display the New Image dialog, used to create a test image. See Section for
details.

Retrieve | Raw Retrieves raw waveform data from the database for display and processing in
Analyze.
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Retrieve |
Processed

Retrieves processed waveform data from the database for display and
processing in Analyze.

Store | Active

Stores a copy of the currently active waveform in the database. If the
waveform already exists, it is NOT replaced, but a second copy is created and
stored.

Store | All

Stores all displayed waveforms in the database as processed waveforms. If
the waveforms already exist, they are NOT replaced, but stored in the
database as copies.

Import Waveform

Imports a waveform from an external file.

Open Image

Opens and displays an external file that contains data in a standard image
format (e.g, TIFF, Windows Bitmap, JPEG).

Import Image

Open a standard windows browser to navigate to an image to be imported
into Analyze. Files of type ASCII Z List (*.txt), ASCIl Z Array (*.txt), Sensors
Unlimited Binary (*.img), Imaging Technology Binary (*.img) and Femtosoft
FROG (*.dat) may be imported.

Export

Open a standard windows browser to navigate to a location and identify a file
name for the exporting of data. Waveform data may be exported to a text
file (*.txt) as columns of X/Y pairs or the Analyze waveform image may be
stored to a bitmap or JPEG format.

Screen Capture

Selecting this option initiates a process in which the user may select any
visible window on the desktop. A browser dialog is then opened to allow the
image of the window to be saved in bitmap (*.bmp) or JPEG form.

TWAIN | Acquire

Retrieve data from the selected TWAIN source.

TWAIN | Select

Selects the TWAIN data source.

Close

Closes the active waveform or image. Analyze does not prompt to save
modified data before closing. Closing a waveform or image without saving it
will result in lost data.

Properties

Properties displays general and statistical information about the data in the
active window, as well as allowing the setting of label and display options for
the data. General data information and acquisition information are available
under the General page; parameters and Figures of Merit (FOM) are available
under the Statistics page; data title and comments and axis titles and units
can be set under the Labels page; and the plot type and styles can be set
under the Display page.

Print

Print... spools the selected waveforms to the printer. Before executing Print,
Analyze will ask which title should be included, as well as if the date and time
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the waveforms were printed should be included. Analyze can print as many as
64 waveforms per page, but can print tabular data only on single sheets.

Print All Print All spools all active waveforms to the printer. Before executing Print All,
Analyze will ask which title should be included, as well as if the date and time
the waveforms were printed should be included. Analyze can print as many as
64 waveforms per page, but can print tabular data only on single sheets.

Print Setup Print Setup opens the standard Windows printer configuration dialog allowing
the adjustment of such parameters as page orientation, paper size and source
and which printer to send the document to.

Exit Exits Analyze

6.4.1.1 OpenImage, File menu

Open Image activates a file directory dialog for selecting an image file. The selected image is displayed
in a new window. Supported image formats include the following:

e Bitmap (Windows) e PCX
e GIF ¢  PhotoShop PSD
e JPEG e TGA
e MS Paint e TIF
e Photo CD e Windows Metafile
B Open File *
Lok jr: | termnp ﬂ = e B
Mame a Date modified &)
@rﬁlad.t:d: 2/18/2019 417 PM
[ files.bet 2/18/2019 417 PM
8] S1R1P2C1.1502.4if 3/28/2019 3:45 PM
& STR1P2C1.1503.1if 3/28/2019 3:55 PM
8] STR1P2C1.1507.4if 3282019422 P
< >
File parne: |S1R1P2C1.1503 A Open [+ Enable Preview
Files of type: |,-'.‘-.LL [=.%] ﬂ Cancel
Fage Mo.:
I'Ii

Figure 6-12 Image retrieval browser
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Enable Preview displays a thumbnail of the image selected in the file window. A preview of the file is
displayed for those formats that support thumbnail displays. Select File Info to view additional
information about the image selected in the file window.

6.4.2 Tasks menu

The Tasks menu switches execution focus to TestMan or Archive. It causes the program to start if it is
not already running.

6.4.3 Edit menu

The Edit menu provides the following commands:

Item Description

Undo Undo reverses the last operation, if possible. If Undo is disabled, the last
action cannot be reversed. Undo is only enabled when the currently active
waveform is the waveform to which the last operation was applied. [Ctrl]+[Z]
or [Alt]+[Backspace] are the shortcuts.

Cut Cuts the current selection to the Clipboard. Not available in this version of
DAAAC.

Copy Copies the current selection to the Clipboard. Not available in this version of
DAAAC.

Paste Pastes the contents of the Clipboard into the current document. Not available

in this version of DAAAC.

6.4.4 Preferences menu

The Preferences menu provides the following commands for setting user preferences in Analyze:

Item Description

Display Options The Display/Print Options dialog configures the display and print options for
waveforms, overlays and images. Fields are divided into Global Options —
those options that will be immediately applied to all displayed items, and
Q New Object Defaults — those options that are applied when an item is created
shortcut: for display in Analyze. Most new object defaults can be modified after the

object is created by selecting Properties from the objects right-click menu.

Processed FOMs Selects Figures of Merit (FOMs) to be computed for processed data. Add view
options moved from the View menu.

Tools Toggles the presentation of the toolbar in the program window

Status Bar Toggles the presentation of the status bar in the program window.
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Large Icons Toggles the appearance of the icons on the tool bar between smaller and
larger.

6.4.4.1 Processed FOMs, Preferences menu

Processed FOMs selects the Figures of Merit that are computed when a manually processed waveform is
created. The list of computed FOMs determines which FOMs are displayed with the waveforms and
which FOMs can be searched for when retrieving a manually processed waveform that has been stored
in the database.

The Processed FOMs dialog allows the user to select how the specified list of FOMs is applied. The
specified FOM list can either: 1) replace the existing list; 2) be appended to the existing list; or 3) only be
used when the data has no existing FOMs.

Unlike FOM selection in TestMan, most FOMs specified here to not include user-defined parameters.
For those FOMs that do include parameters, the parameter values are not stored in the database with
the FOM.

Figure Of Merit Selection b4
YWavetorm FOMs Image FOMs : Farameters - Strehl ratio
=><m:ax ~ ]2 min Threshald ¥ of max ~
| [*min || £ max
[ max | |Z total
[ rin [ |beam height Innet radius pixels b
[ | pos |_|heam width
L[ neg | |heam area Outer radius (0=all) : El
| |peak-peak | |gwvg beam height
[peak avg. ||y beam width
[v] v centroid x
| |risetime |v|centroid y
[ Jtalltire | |%@ z max _
M Ihaseline =y@ — FOM list management
[ |hasetop |2 mean ‘When processing data:
mean std.daw. ) . . .
M std dew. il it () Do not modity the data object's existing FOM list
;X_@ ¥ max - ) Replace the existing FOM list with these FOMs
| |rise slope
| |rise intercept [ |Pratact FOMs that are not user selectable
[ ]d |
Sinuloo width y @ Add these FOMSs ta the existing FOM list
1 o e

Figure 6-13 Analyze FOM selection
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6.4.5 Analysis menu

The Analysis menu offers the following commands for processing and examining waveforms and images:

Item Description
Process Process activates the Process Data dialog, that applies math operations to the
active waveform. For overlay waveforms, the operations are applied to the
currently selected waveform, which is marked with a yellow triangle in the
shortcuts: waveform key.
Erey The Image Process dialog applies math operations to the active image. It’s layout
228 | <F5> is similar to that of the Waveform Process dialog. Like the waveform dialog, all
operations applied from this interface are applied immediately to the active
image. Pressing the Cancel button will undo all operations applied while the
dialog was open.
Cursors Toggles Cursors operations for the detailed examination of waveform or image
data points.
Combine Combines waveforms or images by applying various math operations. See

Sections 6.5.11 (waveforms) and 6.5.12 (images).

Create contour
plot

Generates a contour waveform, based on the z values in the active image.

Visualize... Creates a surface or contour plot rendering of an image.

Overlay Overlays two or more selected waveforms into a single window.

Overlay all Overlays all displayed waveform data.

Extract Extracts a single waveform from an Overlay and places its data in a new window.

Off-line Reduction

Off-line Reduction performs data reduction using previously acquired raw
waveform data. One or more raw waveforms (instrument channels) can be
selected at a time. The reduction is always performed using the current settings in
TestMan, and the data is displayed/printed using the Acquisition settings in
Analyze. To reduce data using historical reduction settings, first restore the
appropriate configuration using one of the methods described in Sections 3.4 and
4.8.1.3.

Reduce Processed

Reduce processed data, using the signal line information from an instrument
channel.

Custom

Performs custom analysis, including Velocity..., Cal Report..., Antenna Field..., and
Modulation Stats.
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Apply Last Op Apply Last Op applies the last waveform processing operation to the active
waveform. Although the last operation may be applied any number of times, Undo
reverses only the last application. Shortcut <F4>.

Macro List This selection open a modeless dialog that lists available macros. Any number of
macros can be selected and applied to the selected waveform.

Image Adjuster This selection open a modeless dialog that allows the brightness, contrast and
gamma setting of the selected image to be adjusted.

6.4.5.1 Cursors, Analysis menu

Cursors enables the “cursor” operations for the current waveform, which allows examining individual
waveform point data, and extracting parts of the waveform by setting tags with the mouse cursor.

When Cursors is activated, the active waveform is maximized and its toolbar is displayed (initially on the
right side of the window but can be moved anywhere). The active waveform is maximized, but can be
reduced or minimized. Also, other waveforms can be activated, but Cursors will continue to operate on
the original waveform until the option is turned off with the main menu or right mouse button popup
menu.

A floating dialog is also initially displayed, containing information about the current cursor point and
general waveform statistics. The cursor point information is also displayed in Analyze’s status bar.

Waveform statistics are computed from the first point in the waveform to the current position if no tags
have been placed on the waveform. If a single tag has been placed, the statistics are computed from the
tag position to the cursor’s current position. If two or more tags have been placed, the statistics are
computed between Tag 1 and Tag 2. See “Cursor Measurement Selection dialog” below for step-by-step
instructions on placing measurement tags.

To close the Cursors position dialog, activate its window by clicking on it, then press [Esc]. The main
Cursors window will remain on until turned off from the menu or toolbar.

Cursors

Cursor Position
Fuoint 15
FPosition : (2.465000000=+01, 0.8319509)

Statistics: Point 0 to cursor position

o = 34.65 rmean = 0.2242
oy = 0.8719509 st.ohe. = 0.3543
area = 7744

Figure 6-14 Cursor tracking information
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Cursors can be used on raw, processed and overlay waveforms. For overlay waveforms, Cursors tracks
the currently selected waveform, which is marked with a yellow triangle in the overlay waveform key.

J

Shortcuts

Toolbar:

Keys: [F6]

6.4.5.1.1 Cursor Measurement Selection dialog

Within Cursor Operations, the Cursor Measurement Selection feature displays the delta x and delta y
measurements between tags. The selected measurements are displayed in the measurement list on the
Cursor Statistic area of the Cursor Operations window and printed in the waveform’s legend when the
waveform is printed from the Cursor Operations window.

Cursor measurement - manual selection X
heasurements keasurement type
Delta x: tags 1.2 s
Delta x: tais 3.4 @ dettax
delta.
Delete O 4
Tag1 Tag?
Claar Al 1 AN A
2 2
EN 3
4 v v
R R

Figure 6-15 Cursor measurement selection

To add a measurement to the displayed list:

1. Place two (or more) tags on the waveform by clicking on the desired points with the mouse.
(The keyboard arrow keys also can be used for greater accuracy.)

2. Select Setup from the Measure group in the Cursor Operations window. The Cursor
Measurement Selection dialog will appear.

3. Choose Measurement type.

4. Select Tag 1 and Tag 2 to define the beginning and ending positions of the measurement.
5. Choose Insert.

6. Continue selecting tags for measurements as needed.

7. Choose OK.

To delete measurements from the list:

1. Open the Cursor Measurement Selection window.
2. Select the measurement to be deleted from the left list.
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3. Choose Delete. To remove all listed measurements, choose Clear All.
4. Choose OK.

If any tag used to compute a measurement is deleted, the measurement will be automatically removed
from the list.

To print the waveform with the tags and measurements:

1. Place the tags on the waveform and define the measurements.

2. Select Print from the File menu or from the pop-up menu available by clicking on the waveform
with the right mouse button.

3. Make any necessary changes to the waveform’s print title, date, and time options.

4. Choose OK.

Selecting Print All from the File menu or the Toolbar prints all waveforms that are open in Analyze,
including any tags that are defined in Cursor Operations. Print All will not include the legend of tags and
measurements however.

6.4.5.1.2 Zooming, Cursor View functions

Zoom In enlarges the selected region. The waveform is re-scaled using the first and second tags as the
waveform x-axis limits.

Zoom Out shrinks to the previously selected region. The waveform is rescaled using the previous set of
tags as the waveform x-axis limits.

Zoom Off displays the entire waveform. The waveform is re-scaled using the minimum and maximum x-
axis values as the waveform limits.
6.4.5.1.3 Zeroing, Cursor Edit functions

Zero Between sets the y values of all points that fall between first and second tags to zero. Zero Outside
sets the y values of all points outside the region between the first and second tags to zero. Zero Left sets
the y values of all points left of the first tag to zero. Zero Right sets the y values of all points right of the
first tag to zero.

For all methods of zeroing, the tag points are not modified.

6.4.5.1.4 Deleting, Cursor Edit functions

Delete Between removes all points that fall between first and second tags. Delete Outside removes all
points outside the region between the first and second tags. Delete Left removes all points left of the
first tag. Delete Right removes all points right of the first tag.

For all methods of deleting, the tag points are not modified.

6.4.5.2 Overlay and Overlay All, Analysis menu

The Overlay function plots multiple waveforms in a single window. This function is normally used to
make qualitative and quantitative comparisons of related waveforms.

To create an overlay waveform, select this operation, then click on each waveform to be added to the
overlaid window. Click outside of the waveform (e.g., on the Analyze title bar) to end selection.
Alternatively, you can overlay all displayed waveforms by selecting Analysis | Overlay All from the menu.
A new window is then created that contains the selected waveforms, and a color-coded legend. The
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initial display properties are determined by the settings in Preferences | Display Options, Overlay tab.
Display settings may be changed after the overlay is created by right-clicking on the overlay and
selecting Properties from the menu.

The first waveform in the overlay is the active waveform and is marked with a yellow triangle in the
legend. To make a different waveform active, use the left mouse button to click its entry in the legend.
The active waveform is always drawn on top of all other waveforms. Cursors and Process operations
apply to the active waveform.

Some operations, such as Combine, cannot be performed on overlay waveforms.

Overlay All automatically creates a single plot that overlays all non-overlay waveforms presently
displayed in Analysis. No user selection is necessary.

Shortcuts

S

Toolbar:

Keys: [F8], [Shift+F8] (overlay all)

6.4.5.3 Custom menu, Analysis menu

The Custom submenu of the Analysis menu includes the following specialized analysis functions:

Item Description

Data Miner Calculates and plots FOMs for selected waveforms. Unlike the FOM vs Shot
retrieval, the Data Miner calculates FOMs on the fly and does not require
them to be in the database.

FOM v Shot Plot the selected FOM data ordered by shot number. FOMs are retrieved
from the database, so must have been previously calculated and stored.

FTIR preprocess Adjust cycle to cycle variation of FTIR waveforms, based on a reference
waveform.

Image Builder Constructs output images using existing database waveformes.

Mask Test Applies the selected Mask Test cal item to the active waveform.

Modulation Stats | Analyzes a waveform that includes carrier and modulation components.

Waveform Builder | Constructs output waveforms using existing database waveforms.

Due to their highly custom nature and limited application, many items in this menu are keyed and do
not appear in all systems.

6.4.5.3.1 Data Miner, Custom menu

Data Miner builds an output waveform that uses one or more FOM values to define its axes. This
operation is typically used to plot FOMs over a range of shots / bursts. FOM values are calculated
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directly from the specified waveforms, and do not need to be present in the database. The general
process for generating an output waveform is:

1.
2.
3.

Specify the range of burst or shot numbers to retrieve;

Create the “formula variables”, FOM values that will be used to define the X and Y axis data;

Specify the X and Y axis formulas, for example:

a. Simple outputs use the keyword “sequence” for the X axis and a single formula variable
for the Y axis;

b. FOM vs FOM plots are generated by specifying formula variables for both X and Y axes;

c. Algebraic formulas can be used to specify the outputs for one or both axes (e.g.,
“fom172/50” vs “fom2 * fom3”).

[optional] Press Save to permanently store the waveform definition as a file;

Press OK to generate the output waveform.

Data Mining & Reduction X
Sequence type () Burst (@) Shot Keyword
Sequence : |1ZDD‘1259 | Shotin Burst: *

Formulawariables

MName Type Channel / Title ~

delta 5= SIRIF1C

paly_max Proc poly

singC1 Faw STR2ZP3CT

pl_max Proc 210 pulsel max

srnoothhax Froc Z10-abc pulsel smoother v

< >
Al Delets Delate All Defaults

Output waseform formulas

*-axis |Sequence |

y-ais |sm00thMax |

Fost-processing Stored mining definitions
[ sortx-axs Load Save [ Auto-load last defn.

Figure 6-16 Data Miner configuration

To create a formula variable, press the Add button in the Formula variables section (see Figure 6-16).
This will display a dialog to configure the variable, as shown in Figure 6-17.
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Formula Yariable Definition >
B - Raw wavaforms (532 displayed)
Data selection
Type: (@Waveform () Single Point () Image BursyShot Name Time .
b - - 2539 S1R4FPTC 2025-05-28 1:14:
= _ 2539 extenal 2025-05=28 1:14:
(@) Raw Channel - |pulsel Station 2639 " 2025-05-28 114
—~ ) 2539 pulsel 2025-05-28 1:14:
(JFrocessed  Tille: 2538 S1RAPTC] 2025-05-26 110:
2538 external 2025-05-28 1:10:
Comversion to single value 2538 rf1 2025-05-28 1:10:
2538 pulsel 2025-05-28 1:10:
Figura of Merit: | - [|Windowed 2537 S1R4PTC 2025-05-26 115
2537 extermal 2025-05-28 11:5:
2537 tf1 2025-05-28 11:5.
2537 pulzel 2025-05-28 11:5:
2536 S1R4FTC 2025-05-28 9:5%:
. 2536 external 2025-05-28 9:59:
ot E Bl 2536 1 2025-05-26 95%;
staritime (secs): [ZK stop ime (secs) 1op 2530 pulsal 2025-05-28 9:59:
2535 S1R4APTC 2025-05-28 9:54:
2535 extermal 2025-05-28 9:54;
2535 1 2025-05-28 9:54;
2535 pulsel 2025-05-28 9:54:
Exclusion criteria 2534 S1RAPTCT 2025-05-27 5:43:
— 2534 1 2025-05-27 5:43:
b} Wewetom oft-scale: top 2534 pulsal 2025-05-27 5:43:
:Wwefurm off-scale: bottom 2533 S1R4APTC 2025-05-27 5:3%:
. 2533 rfl 2025-05-27 5:39:
|_|Value above max threshald 0.0 e % et e NET Eat T
- _ 00 Cancel ¢ ?
__|'Value below min threshold Display limit: 1000 Deall

Figure 6-17 Formula Variable definition for Data Miner operations

To configure a formula variable:

1. Specify the variable name. The name must be unique within a data miner definition.

2. Select the data type (waveform, single point, image) and select raw or processed. The
list on the right side will be populated with the data that matches the selected type.

3. Select a waveform in the list to fill in the raw channel name or processed title, or
manually enter the name or title.

4. Select the Figure of Merit to calculate. Some FOM types have parameters — specify any
displayed parameter values.

5. [optional] To limit the FOM calculation domain, select Windowed and specify the
calculation region.

6. [optional] To exclude some waveforms from the calculation based on their levels,
specify the exclusion criteria.

7. Press OK to create the formula variable and return to the Data Miner definition.

The following tables describe the individual controls in the data miner and formula variable dialogs.
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Control

Description

Sequence type

Selects retrieval of data via burst number, shot number, or keyword

Sequence

A list (e.g., 101, 114, 130, 145) or range (e.g., 1200 — 1299) of bursts or
shots to retrieve

Shot in Burst

“uxn

For burst retrieval. A list or range of shots in burst to retrieve. Use to

retrieve all shots in each burst.

Formula variables

The list of variables that can be used in the X and Y axis definitions

Add Create a new formula variable
Delete Delete the selected formula variable from the list
Delete All Delete all formula variables in the list
Defaults Specify default values for creation of new formula variables
X-axis The formula used to generate the output waveform’s x values. Use the
keyword “sequence” to use the associated burst/shot value.
Y-axis The formula used to generate the output waveform’s y values.
Sort x-axis If selected, sorts the output data by x value.

Stored definitions

Definitions can be save from and read to a binary format (.dmd) file

Load Replace the current definition with the definition in the selected file.
Save Save the current definition to the selected file. All formula variables will be
saved, including any that are not used in an axis formula.
Control Description

Variable name

A name assigned to this FOM retrieval definition, which can be used in axis
formulas.

Data selection

Type

Specifies the data type to retrieve: waveform, single point, or image.

Raw / Processed

Raw data is selected by channel name; processed by title. All searches use
substring matching and are case insensitive.
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Data list Displays the available data that matches the specified data type. Selecting a
list item will populate the raw channel name or processed title.

Conversion to single Specifies the method used to convert waveform / image data to a single
value value.
Figure of Merit Selects the FOM value to calculate. Available FOMs are based on the

selected data type. If the FOM calculation has parameters, additional
controls will be displayed to specify those values.

Windowed Select this control to calculate the FOM over a limited domain. If selected,
the calculation region controls will be enabled.

Exclusion criteria Excludes waveforms based on their levels. If any of the selected criteria are
met, the waveform will not be used to generate an output value.

Off-scale: top Exclude waveforms marked “off-top” (clipped at their upper limit)
Off-scale: bottom Exclude waveforms marked “off-bottom” (clipped at their lower limit)
Value above Exclude waveforms with levels above the specified high threshold
threshold

Value below Exclude waveforms with levels below the specified low threshold
threshold

Output generation. For each burst/shot in the specified sequence, the Data Miner will retrieve the
waveforms associated with each formula variable and calculate the specified FOM value. The collected
FOM values will then be used to generate a plot, based on the specified X and Y axis formulas. If a
specification does not produce any output data or fails to produce data over the entire sequence, a
warning message will be displayed. If the sequence is configured to retrieve data by shot number, any
matching shots will be retrieved, including data that was originally acquired in burst mode. If configured
to retrieve data by burst number and the X axis is set to “sequence”, the burst numbers will be the
integer portion of the x values and the shot-in-burst will be a fraction. See the burst display discussion
in the Fom v Shot section below.

6.4.5.3.2 Fom v Shot, Custom menu

FOM v Shot retrieves processed waveform FOM values from the database, to show trends and
relationships over a series of shots or bursts. The FOMs are typically computed by cal items during data
reduction. The shot or burst number is used as the independent x-axis value, and the FOM value is the
dependent y-axis variable.

The entire active database is searched and all matching waveform names and associated FOMs are
extracted and plotted as waveforms. Processed waveforms with the specified name must exist in the
database, and the selected FOMs must have been computed and stored with the processed waveform.
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Any number of FOMs may be selected for the given waveform name, and any number of waveform
names may be added to the plot list. The output may be directed to an Overlay where each separate
FOM is normalized and stacked one on top of the other. Alternatively, all can be overlaid without
normalization in one window, or each FOM can be plotted in separate windows.

A filter may be applied to limit the FOMs to a range of shots or bursts and the x-axis may be either the
shot/burst number or it can be numbered sequentially from 1 to n shots/bursts.

Fom vs Shot plots

Search aftributes

R EHTET RED |Z1Dw1_n‘1 dw-Spectrum |

FOM name :

Add FOM to plot list

|x@ymax \/|

Check waweform name

Frocessed waveforms (7148 displayed)

MName

5:903 210 wwb_cl poly
5803 210 wwb_cl cakl
5:903 210 wwh_cl 3dB
5:903 210 wwh_cl BdB
5903 210 ww5_cl poly
5803 210 wwh_c1 cakl
5:903 210 wwh_c1 3dB
5:903 210 wwh_cl BdB

Time

2024-09-23 9:59:42 AM
2024-09-23 9:59:42 AM
2024-09-23 9:59:42 AM
2024-09-23 9:59:42 AM
2024-09-23 9:59:42 AM
2024-09-23 9:59:42 AM
2024-09-23 9:59:42 AM
2024-09-23 9:59:42 AM

Comment

Folynaoriz

Folynaormizs

5:903 210 w1_rfl cabZ 2024-09-23 9:59:41 AM

FOMs to plot
\Wanveform Form yetitle yeunits 5:903 210 w1 _f1 dw-Spectrum 2024-09-23 9:59:47 Ak
S1RIP1CT smaoothar risatime risatime R 5903 210wl _f1 dw-Fregws. Time 2024-09-23 9:59:47 Ak
Z10 SIRIPICT smaat. pulse wicth width R 5803 210wl _rfl dw-FPowerws. Time 2024-09-23 9:59:47 Ak
5:903 210wl _pulsel add 2024-09-23 9:59:41 A
5903 210wl _pulsel poly 2024-09-23 35341 AM  Polynomizs
5903 210wl _pulsel cabl 2024-09-23 9:59:47 Ak
Delets Delete Al 5:903 210wl _pulsel 3dB 2024-09-23 9:59:41 A v
= - < >
Destination Filter Disglay limit: [0 | 0=all Getiwims
(@) Output to wincow(s) Filterby: @ Shat () Burst
OExpantD tend file Start shot - 1245 Associated FOMs
*(@ y max
Select File Endshot:  [127 -
<=0 retrieves all
Wanetorm window type ¥-axis numbering
(@) Separate windows (@ Use FOM's shat #
() Overlaid in one window () Start x-axis at 1
(O Stacked in one window
Stored plot definitions
Load Sawve Auto-load last definition Cancel

Figure 6-18 FOM vs Shot configuration

When plotting FOMs by burst number, the number of shots per burst determines how the FOM is
plotted. The burst number is the integer portion of the x values and the shot-in-burst number is used as
the fraction, evenly distributing the shots across each burst. Fom v Shot determines the number of shots
in a burst by testing the first burst, as defined by the burst filter. For example, if the number of shots per
burst is set to 4 and the first burst number to plot is 12, then the first four points have x values of 12.00,
12.25,12.50, and 12.75. Caution: If the number of shots per burst changes within the selected burst
range, then how Analyze plots the FOM is undetermined. Therefore, the burst filter should always be set
to include only those bursts that contain the same number of shots. If uncertain about the number of

DAAAC Software Manual 222



shots per burst in a range of bursts or for all bursts, send the data to a text file (from the Destination
group, select Output to text file). This file listing displays shot number, FOM name, FOM value, burst and
shot in burst.

Search attributes

Waveform Name Processed waveform title to find in the database. Searching raw
waveforms is not supported.

FOM Name A list of all available FOMs. The FOM selected here must already have
been computed for the given waveform (during data reduction in
TestMan). More than one FOM name can be associated with a waveform
name.

Y title Y-axis title of the plot that will be generated for the specified waveform
name and FOM

Y units Y-axis units of the plot that will be generated for the specified waveform
name and FOM

Add FOM to plot list Add the waveform name and to the list of FOMs to plot.

Check waveform name Confirm that a waveform with the given name exists in the database.
FOMs to plot List of the selected waveform, FOM name pairs to search for and plot.
Destination

Output to window(s) Search results are sent to a window. The Waveforms/FOMS values are

plotted like a waveform. The independent axis (x) is the shot number (also
extracted from the database) and the dependent axis (y) is the actual
FOM value.

Output to text file Search results are sent to a text file and in a columnar format that is easily
imported into a spreadsheet. The data sent to the file is as follows: Shot,
Fom Name, Fom Value, Burst, Shot In Burst.

Select File Activates the Window’s File Directory dialog for selecting a path and a file
name to overwrite.

Waveform window type

Stack in one window All FOM plots are normalized and stacked above each other in an Overlay.
This is useful when FOMs have different value ranges, but it is necessary
to view the FOM plots in the same window to see any correlation.

Overlaid in one window All FOM plots are overlaid in the same area. This is meaningful only when
all plots have the same range of values.

Separate windows Each FOM plot is plotted in an individual window.
Filter
Filter is Shot number The shot number is used to specify the range of acquisitions.
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Filter is Burst number The burst number is used to specify the range of acquisitions.

Start Shot / Burst The first shot/burst in the series of acquisitions that will be used to
retrieve the specified waveform names and associated FOMs.

End Shot / Burst The last shot/burst in the series of acquisitions that will be used to
retrieve the specified waveform names and associated FOMs.

X-axis numbering

Use FOM/Burst shot The first x-axis value will be the “Start Shot/Burst” number.

Start x-axis at 1 The first x-axis value will be 1. If filtering FOMs by burst, Analyze again will
determine the shots per burst and assign a percentage to each shot within
the burst for the plot.

6.4.6 Acquisition menu

The Acquisition menu offers the following commands for specifying how Analyze handles acquired and
automatically reduced data.

Item Description

Work Offline Sets Analyze to ignore acquisition and reduction data being transmitted from
TestMan.

Fast Arm Automatically rearms TestMan for another acquisition. If TestMan is not running,

Fast Arm has no effect.

Configuration The Acquisition Configuration dialog sets the display and print options for
incoming acquired and reduced data. The Acquisition Configuration options
determine only how Analyze manages acquired and reduced data transmitted
from other modules or computers. Analyze does not control what data are
transmitted or when data are transmitted.

Reset Overlays Reset all running overlays displayed during acquisition. See the Acquisition
Configuration interface for running overlay options.

6.4.7 Tools menu

The Tools menu includes the following general utilities:

Item Description
Conversions Displays a dialog to provide measurement conversions.
Cable Curve Generates cable characterization curves (magnitude only), based on a specified

cable type and length.

Notebook Displays the notebook viewer / editor. See Section 3.8.
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6.4.8 Data View menu

The Data View menu includes the following commands:

Item

Description

Next Waveform

Deprecated. Activates the next waveform in a multi-waveform display. Enabled
only in older Analyze versions to toggle between real / imaginary or magnitude /
phase waveform pairs following a Fast Fourier Transform.

Go to Signal Line

Activates TestMan and highlights the channel node in the graph that is associated
with the selected waveform.

Go To Instrument

Activates TestMan and opens the interface for the instrument that acquired the
selected waveform/image. This command can be used on a raw or reduced data,
but has no effect on imported or user created data, or on overlays. The
instrument’s dialog is activated so that changes can be made to the current
instrument settings.

Log Page Displays the associated log page in effect when this data was created, if one
exists. This display shows historic settings and cannot be edited.

Acquisition Displays the associated acquisition settings in effect when this data was created, if

Settings any exist. This display shows historic settings, which cannot be edited.

Signal Line Displays the associated Signal Line configuration in effect when this data was
created, if any exist. This display shows historic settings, which cannot be edited.

Instrument Instrument Settings displays the associated instrument settings in effect when this

Settings data was created, for the associated channel. This display shows historical

settings, which cannot be edited.

6.4.9 Window menu

The Window menu provides the following commands for displaying waveforms in Analyze:

Item

Description

Next Page

Next Page displays the next page of waveforms. Next Page (and Previous Page)
are enabled when there are more acquisition/reduction waveforms in the display
buffer than will fit on one display page. The number of waveforms per page and
the buffer size are set in Acquisition Configuration dialog (Section 6.4.6).

If the remaining number of waveforms in the buffer is less than the Graphs Per
Screen setting in the Acquisition Configuration dialog, then all remaining
waveforms are displayed.
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Previous Page

Previous Page displays the next page of waveforms. Previous Page (and Next
Page) are enabled when there are more acquisition/reduction waveforms in the
display buffer than will fit on one display page. The number of waveforms per
page, and the buffer size, are set with the Acquisition Configuration dialog
(Section 6.4.6).

Selecting Previous Page removes the current waveforms from the display, then
displays the last set of waveforms.

Copy Copy creates a copy of the active waveform or image and displays it in a new
window. The new, copied data then becomes the active window and all data
windows are tiled, with the new copy window shown in the upper left.
Modifications to the copy have no effect on the original data.

Cascade Overlaps all open windows.

Tile Tiles all open waveforms without overlapping.

Arrange lcons

Arranges icons of minimized windows.

Close All Close All closes windows and removes all waveforms from the waveform buffer.
The size of this buffer is set in the Acquisition Configuration dialog (Section 6.4.6).
1,2, .. Activates the selected window.

6.4.10 Help menu

The Help menu provides the following information:

Item Description
Help Topics Opens an index of help topics.
About Analyze Displays Analyze’s version number, build date and other information.

License Agreement

Displays the DAAAC end-user license agreement.

DAAAC Logs

Open the daily log file in Notepad (or other default text file viewer). The log
includes status and error messages from the DAAAC applications.

DAAAC Software Manual 226




6.5 Analyze Dialogs

6.5.1 New Waveform

6.5.1.1 Dialog

Mew Waveform

Create Waveform l

¥-avis specification

Number of paints : [1007
Minimum value :  |-10m

Waveform type (Y-axis)

Delta x 110
Maximum value :  |100m

Function : |Gaussian

Mean : 25m

=
——

Standard dev. :

Fomula :  fix) = |

Cancel | Help

OK|

Figure 6-19 Creating a user-defined waveform

6.5.1.2 Discussion

The Create Waveform processing page creates a new waveform, such as one used as a filter or test
waveform. Create Waveform typically is used to create a new waveform window, but also can replace
the data in an existing waveform. The Create Waveform page is not accessible during macro recording.

6.5.1.3 Details

Item Description

Number of points | The total number of X,Y pairs in the waveform. Adjusting this value will result in
adjustment of the Delta X value if the min and max values have been specified.

Delta X The constant step size between independent X points of the waveform. This value
can be automatically determined by the values assighed to Minimum value,
Maximum value and Number of points.

Delta X = (maximum — minimum)/(number of Points — 1)
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Once the relationship is established, adjusting Delta X will adjust the Maximum
value to keep the relationship consistent. This control is disabled if the “User
specified x,y data” function is selected.

Minimum value

The X (independent) value of the left-most point in the waveform. Adjusting this
value will results in adjustment of Delta X if it is established. This control is disabled
if the “User specified x,y data” function is selected.

Maximum value

The X (independent) value of the right-most point in the waveform. Adjusting this
value will results in adjustment of Delta X if it is established. This control is disabled
if the “User specified x,y data” function is selected.

Function

Select from one of:
e Constant

e Ramp
e Step
e Pulse

e Modulated Pulse
e Gaussian

e Sinusoid
e Random
e Formula

e User specified Y data
e User specified X,Y data
e Binary filter

Changing the function updates the other dialog controls, to display the required
function parameters (see below).

Parameter 1,

Parameter 2

Parameter control labels and values depend on the selected function type:

Function Parameter 1 Parameter 2
Constant Constant <none>

Ramp Value at x min Value at x max
Step Step position <none>

Pulse Step up position Step down position
Modulated Pulse Short period Long period
Gaussian Mean Standard deviation
Sinusoid Frequency 1 Frequency 2

Formula: f(x) =

Defines the formula to be applied to the automatically generated independent
values to produce the dependent data. Use the letter x’ in the formula to indicate
the independent variable.

Binary arithmetic operators are +, -, *, /, and ** (x**3 = x3).

The letter ‘e’ in a constant precedes an exponent, e.g., 1.45e-3 = 0.00145
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Supported functions are:

Name Description Example

acos arccosine acos(0.5)

asin arcsine asin(sqrt(3)/2)

atan arctangent atan(1.0)

atan2 arctan(y, x) of point (x,y) atan(0.5, sqrt(3)/2)

cos cosine cos(x*3.1416)

cosh hyperbolic cosine cosh(1.0)

exp e* exp(x)

fabs absolute value (x) fabs(-2.0)

fmod modulus(x,y), remainder fmod(x*6, 1.0)

of x when dividing by y

log logex log(x)

log10 logiox log(1.5e3)

sin sine sin(x)

sinh hyperbolic sine sinh(1.0)

sqrt square root sqrt(x)

tan tangent tan(x)

tanh hyperbolic tangent tan(1.0)
Trigonometry functions use units of radians.
Example formula: sin(6*x)**2 * 2**x + 8.45e-3.

Data Values Opens a dialog used to specify the X and Y values at each point if the “User

specified x,y data” function is selected, or the Y values if “User specified y data” is
selected, or the filter regions if “Binary filter” is selected.

6.5.1.4 Access

e File->New Waveform

e <Ctrl-N>
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6.5.1.5 Waveform Value Editor

6.5.1.5.1 Dialog

6.5.1.5.2 Discussion

Waveform Value Editor

# walue ' walue
1 10 721
2 -989m 1919
3 78 m 1232
4 -AEF m 188.4
5 956 m 190.7
g A48 m
7 434 m
] A23m
q A12m
10 |90 m
11 -8.9m
12 |-B7¥3m
13 -8.68 m
14 |-B5Fm
15 -8.46 m
16 |-B35m

Fill ermpty ' cells with the value : (0.0

[ Auto-tuncate [remove empty cells at end af array)

Cancel

Figure 6-20 User specified waveform values

A grid control is used to specify function values, with column types that depend on the associated

function type:

Function Column1 Column 2
User specified Y data X values (not editable) Y values
User specified X,Y data X values Y values

Binary filter

Filter “on” locations (X values)

Filter “on” widths

The number of rows is determined by the number of waveform points specified in the New Waveform
dialog. When used with the Y data and X,Y data functions, the specified “Fill empty cells” value will be
used to fill any Y values that have not been specified in the rows above. Unspecified values at the end of
the list can be truncated, reducing the specified number of waveform points. When used with the Binary

DAAAC Software Manual

230




Filter function, each row specifies a filter “on” location and width. The value of the function will be 1 in
the “on” regions and 0 in all other regions.

6.5.1.5.3 Details

Item Description

X value A list of values of the length specified in Number of points. If the function selected
is “User specified x,y data”, the user enters an independent X value for each of
the points. If the function is “User specified y data”, this list is disabled and filled
with serial integer values starting at ‘1.

Y value A list of values of the length specified in Number of points. The user enters an

independent Y value for each of the points. Unspecified points can be truncated
from the end of the list using Auto-truncate. Alternatively, unspecified points can
be set to the single constant value in Fill empty Y cells with the value:

Fill empty Y cells
with the value:

Specify a constant value to fill all unspecified Y values. The values are filled when
the focus leaves the control.

Auto-truncate

If checked, any unspecified values at the end of the Y list will be truncated causing
the waveform to be shortened.

6.5.1.5.4 Access

e Inthe New Waveform dialog, select the “User specified y data”, “User specified x,y data”, or
“Binary filter” function and click Data Values.

6.5.2 New Image

6.5.2.1 Dialog

New Image X
Create Image l

Dimensions (pixels)
Height: (1000 Width: |1000

Image

Type: |random hd Min value: |0
Max value: (62345

Create
OK | Cancel ‘ Help

Figure 6-21 Creating a user-defined image
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6.5.2.2 Discussion

The Create Image dialog is used to create a test image.

6.5.2.3 Details

Item Description
Height, Width The image dimensions
Type The type of test image to generate

Min, Max value

The minimum and maximum z values in the generated image

6.5.3 Select Waveforms

See Section 3.4, Data Selection Dialog.

6.5.4 Import Waveforms

See Section 3.5, Waveform Import Wizard.

6.5.5 Properties Dialog

The Properties dialog contains multiple pages that display information about the data in the

active window. The

exact contents of each page depend on the data type — waveform, overlay

or image. Properties is available from the File menu, or by selecting Properties from any
waveform, overlay, or image right-click pop-up menu.

Item

Description

General page

Waveform type (raw or processed), times created and modified and general
acquisition information.

Statistics page

Number of points, minimum and maximum values for both axes and any
Figures of Merit that are selected for calculation.

Labels page

Define main waveform title, axis titles and units and general comments for the
waveform.

Display Options page

Selections for rendering the data.
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6.5.5.1 General Page

6.5.5.1.1 Dialog

Properties x

Type : Raw
Created 241242021 9:47-35 AM
Modfied : 21272021 9:47:35 AM

Acquisition Info

Test: dosimetry
Shat : 5004
Station : z10
Rack : Rack 1

Instrument : w2
Channel : pulsed
Chan Desc :

oK | Cancel Help

Figure 6-22 Properties dialog - General properties tab

6.5.5.1.2 Discussion

The General page of the Properties dialog displays information about the active waveform, including the
waveform type and the associated acquisition information. Imported data and waveforms created from
the Create Waveform dialog (File | New, or Process | Create Waveform) have no acquisition information,
so this section will be empty.

6.5.5.1.3 Details

Item Description

Type Waveform type: raw, processed, or auto processed.
Created Date and Greenwich Mean Time (GMT) created.
Modified Date and Greenwich Mean Time (GMT) last modified.
Test The name of the test that the data was acquired under.
Shot The shot number when the data was acquired.

Station Station name the data was acquired from.

Rack Rack name the data was acquired from.
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Instrument Instrument name the data was acquired from.

Channel Channel name the data was acquired from.

6.5.5.1.4 Access

e File->Properties
e Click on a plot, right-click, then select Properties... from the popup menu.

6.5.5.2 Statistics Page

6.5.5.2.1 Dialog

Properties -
l Labels ] Display ]
General Signal strength
Points : 10000 (10k) [ Off top
emn - 0 [ Off bottom
xmax ;. 0015558

dettax: Zp [ Weak

ymin : -0.0688202
ymax - 0530382

Figures of Merit (FOMs)

acq. time 59.2577k Update...
530382 m g

Y max
pulse width 1.99332m
x(@y max 2004 m

QK | Cancel Help

Figure 6-23 Properties dialog - Statistics tab for waveform data

6.5.5.2.2 Discussion

The Statistics page of the Properties dialog displays the waveform point data, selected waveform FOMs,
and signal strength statistics.

6.5.5.2.3 Details

Item Description
Points Total number of x/y pair, floating point waveform points that make the waveform.
X min Minimum independent axis value.
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X max Maximum independent axis value.
y min Minimum dependent axis value.
y max Maximum dependent axis value.

Figures of Merit
(FOMs)

Name and values of all computed Figures of Merit. FOMs are defined in Cal Manager
for reduced, processed data, and in Analyze for newly acquired raw data.

Update FOMs

Displays the FOM selection dialog, which is used to select and calculate figures of
merit for this waveform.

Signal strength

Off top, Off bottom or Weak are checked if the signal is clipped at the top or bottom,
or if the signal used less than ten percent of the instrument’s full scale setting.

6.5.5.2.4 Access

e C(Click on a waveform plot, then File->Properties
e Click on an waveform plot, right-click, then select Properties... from the popup menu.

6.5.5.3 Image Statistics Page

6.5.5.3.1 Dialog

Properties >

Image Titles

Height : 400 pixels

Width : 400 pixels

Bit depth : 16 bits (auto-converted from 10 bits)

Mumber of unique colors : 525 (greyscale)

wmin : 0 wmax : 400
ymin: 0 ymax : 400
zmin: 10 zmax : 1023

Figures of Merit (FOMs):

centroid x 199.1728 Update FOMs
centroid y 201.0706

QK | Cancel Help

Figure 6-24 Properties Dialog - Statistics tab for image data
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6.5.5.3.2 Discussion

The Statistics page of the Properties dialog displays the image size and depth data, as well as color
information, axis limits, and FOMs.

6.5.5.3.3 Details

Item Description

Height Size of the vertical dimension, in pixels.

Width Size of the Horizontal dimension, in pixels.

Bit depth Number of bits used to represent the intensity values. DAAAC uses an internal 16-

bit representation for all grayscale data greater than 8 bits. Data from a 10-bit
camera, for example, will be auto-converted to 16-bit data.

Number of unique | Total number of unique colors or intensity levels present in the image.
colors

X min Minimum scaled (not necessarily pixel) value on the horizontal axis.
X max Maximum scaled (not necessarily pixel) value on the horizontal axis.
Y min Minimum scaled (not necessarily pixel) value on the vertical axis.

Y max Maximum scaled (not necessarily pixel) value on the vertical axis.

Z min Minimum intensity value. Will be blank for color images.

Z max Maximum intensity value. Will be blank for color images.

Figures of merit Name and values of all computed Figures of Merit.

6.5.5.3.4 Access

e C(Click on an image plot, then File->Properties
e C(Click on an image plot, right-click, then select Properties... from the popup menu.
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6.5.5.4 Labels Page

6.5.5.4.1 Dialog

Properties x

General ] Statistics | l Display l

Waveform

Title : |s:5DDa'-1 pulze3

Comments:

demonstration waveform from virtual device

K-anis ¥ -anis
Title : | Time Title : |Ampltude
Units : |SEC |nits - |-.-'|:||ts

QK | Cancel Help

Figure 6-25 Properties dialog - Labels tab for waveform data

6.5.5.4.2 Discussion

The Labels page of the Properties dialog displays and configures the current title, axis labels, and
comments. Changes made to fields in this dialog are updated on the current waveform, but for the
changes to become permanent, the waveform must be stored to the database.

6.5.5.4.3 Details

Item Description

Title The current waveform title. This may be changed to any value.

Comments Enter and edit comments for the waveform. These comments can be displayed at the top
left corner of the waveform.
If the waveform is a processed waveform, produced from auto reduction, and the Cal
Item is a User Process, then the macro operations for that Cal Item are listed in this field
as comments.

X-axis Title The independent axis title.

X-axis Units | The independent axis unit of measure.
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Y-axis Title The dependent axis title.

Y-axis Units | The dependent axis unit of measure.

6.5.5.4.4 Access

e Click on a waveform plot, then File | Properties

e Click on a waveform plot, right-click, then select Properties... from the popup menu.

6.5.5.5 Image Titles

6.5.5.5.1 Dialog

Properties

Image

General] Statistics

Comments:

Title |s:5DD3 S1R1PECT

demo image from virtual camera

K-axis

Title

LUnits

¥-amis

Title

LUnits :

Z-axis

Title

Units :

: |mrn

|h|:um

|~.-'ert

|IT|IT|

o]

Cancel

Help

Figure 6-26 Properties dialog - Titles tab for image data

6.5.5.5.2 Discussion

The Labels page of the Properties dialog displays and configures the current title, axis labels, and
comments. Changes made to fields in this dialog are updated on the current image, but for the changes
to become permanent, the image must be stored to the database.

6.5.5.5.3 Details

Item Description

Title The current waveform title. This may be changed to any value.

Comments Enter and edit comments for the image. These comments can be displayed at the top left
corner of the waveform.
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X-axis Title The horizontal axis title.

X-axis Units | The horizontal axis unit of measure.
Y-axis Title The vertical axis title.

Y-axis Units | The vertical axis unit of measure.
Z-axis Title The dependent axis title.

Z-axis Units | The dependent axis unit of measure.

6.5.5.5.4 Access

e (Click on an image plot, then File | Properties
e Click on an image plot, right-click, then select Properties... from the popup menu.

6.5.5.6 Details Page

6.5.5.6.1 Dialog

Properties

General] Statistics] Labels

Plat type

(" Tabular ™ Llinear  Paolar
i i i

~

Fixed axis limits

wmin ; |00

[ Fix x-axis
x max ; |00

ymin ; [-1.0
v Fix y-axis

¥ Max : 1.0

Plotting

Line style : m
Line width : m
Pairt style : m
Point size : m

Misc.
v Grid

[ Comments
[+

| Channel Desc

o |

Cancel

Help

Figure 6-27 Properties dialog - Display tab for waveform data

6.5.5.6.2 Discussion

The Display Options page of the Properties dialog selects the waveform display options. Waveforms can
be displayed as a Cartesian plot or in tabular format. If displayed as a plot, you can select fixed limits for
the x or y axis. The fixed axis limits affect the display only, and remain in effect until turned off.
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6.5.5.6.3 Details

Item Description

Tabular Data is displayed in tabular format as x/y pair floating point numbers.

Linear Data is displayed graphically as a waveform.

LogX Log display of the x-axis only.

LogY Log display of the y-axis only.

LogX, LogY Log display of both x and y axes.

Phase Enabled for network analyzer data only, with log scale for the x-axis and +/- 180 degrees
for the y-axis.

Fix x-axis When checked, the specified x min and x max limits are applied to the waveform. Valid
limits should be entered in the x min and x max fields before this option is applied.
Because the waveform display uses round values, the limits entered may be rounded.

X min The x min value for the waveform. The waveform’s x-axis display minimum will be set to
this number, regardless of the actual data limits.

X max The x max value for the waveform. The waveform’s x-axis display maximum will be set to
this number, regardless of the actual data limits.

Fix y-axis When checked, the specified y min and y max limits are applied to the waveform. Valid
limits should be entered in the y min and y max fields before this option is applied.
Because the waveform display uses round values, the limits entered may be rounded.

y min The y min value for the waveform. The waveform’s y-axis display minimum will be set to
this number, regardless of the actual data limits.

y max The y max value for the waveform. The waveform’s y-axis display maximum will be set to
this number, regardless of the actual data limits.

6.5.5.6.4 Access

e Click on a waveform plot, then File | Properties
e Click on a waveform plot, right-click, then select Properties... from the popup menu.
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6.5.5.7 Overlay Labels Page

6.5.5.7.1 Dialog

Properties x
General |-El|33|3] Pues ] Displa'_.']
Cwerday ¥-axis
Title : |Over|ay Title : |T|me
Comments: Units |sec
¥-axis (eft)
Title : |}-‘-rnp|'rtude
Units - |1.rc||'ts
Waveforms Y-axis (right)
Titles Title |}-‘-rnp|'rtude
5:5002 pulse3 -
J Units : |\..'c||'ts
QK | Cancel | Help

Figure 6-28 Properties dialog - Labels tab for overlay data

6.5.5.7.2 Discussion

The Overlay Labels page of the Properties dialog displays and configures the current title, axis
labels and comments. Changes made to fields in this dialog are updated on the current waveform, but
the waveform must be stored to the database for the changes to become permanent.

6.5.5.7.3 Details

Item Description
Title The current overlay title. This may be changed to any value.
Comments Enter and edit comments for the waveform. These comments can be displayed

at the top left corner of the waveform.

Waveform titles Titles for the individual waveforms in the overlay. Modifying these titles will
update the titles in the overlay legend.

X-axis Title The independent axis title.

X-axis Units The independent axis unit of measure.
Y-axis (left) Title The left dependent axis title.

Y-axis (left) Units The left dependent axis unit of measure.
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Y-axis (right) Title

The right dependent axis title.

Y-axis (right) Units

The right dependent axis unit of measure.

6.5.5.7.4 Access

e Click on an overlay plot, then File | Properties
e Click on an overlay plot, right-click, then select Properties... from the popup menu.

6.5.5.8 Overlay Axes Page

6.5.5.8.1 Dialog

Properties x

Left vertical axis

ymin ; |00
[ Fix y-axis
ymax ;|00

-

Horizontal fixed axis limits

Right vertical axis

Muttiplier : |2
[+ Show labels
Offset : [0.0
¥ min :
Y max |

Waveform specific

|s:5DD2 pulsed ﬂ

[v Fix x-axis

o
X min lr
I

Vertical scale : % Left  Right

Horizontal offset : |0.0

ﬂ

K Cancel | | Help |

Figure 6-29 Properties dialog - Axes tab for overlay data

6.5.5.8.2 Discussion

The Overlay Display Options page of the Properties dialog selects the overlay waveform display
options. The options configured below affect the display only, and remain in effect until they are turned
off.

6.5.5.8.3 Details

Item Description

Fix y-axis When selected, the values in the y min and y max fields are applied as limits to the
waveform display. Because the waveform display uses round values, the limits

entered may be rounded.
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y min The minimum y axis value to display on the left axis.

y max The maximum y axis value to display on the left axis.

Fix x-axis When selected, the values in the x min and x max fields are applied as limits to the
waveform display. Because the waveform display uses round values, the limits
entered may be rounded.

X min The minimum x axis value to display.

X max The maximum x axis value to display.

Show labels When selected, shows y axis labels on the left side of the graph.

Multiplier, Offset

The multiplier and offset are applied directly to the left axis limits to create the
limits for the right axis.

Waveform

Selects the waveform to be configured.

Vertical scale

Select left or right to display the waveform using the left or right axis scale.

Horizontal offset

X-axis offset for shifting the waveform display (commonly used to view waveforms
recorded at different times).

6.5.5.8.4 Access

e Click on an overlay plot, then File | Properties
e Click on an overlay plot, right-click, then select Properties... from the popup menu.
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6.5.5.9 Overlay Display Page

6.5.5.9.1 Dialog

Properties >

General ] Lal:uels] Axes  Display

Plat Type Misc:.
i Cveray type -
~ .
Single v Grid individual waveforms

{* Oveday [ Comments

" [

Plaotting

[ Use custom colors Calor : -

[+ Use custom line/point styles:
Line style : [Soiid =l

|S:5DEl2 pulse3 ﬂ Line width |medium ﬂ
Pairt style : |Nu:une j

Point size : |4 *| pts

oK | Cancel | | Help

Figure 6-30 Properties dialog - Display tab for overlay data

6.5.5.9.2 Discussion

6.5.5.9.3 Details

Item Description

Plot Type Single displays one sub-plot at a time. Select the displayed plot by clicking on
its entry in the legend. Overlay displays all plots. FROG supports Frequency
Resolved Optical Gating output data, and displays a normalized intensity plot
using the left vertical axis and a phase plot using the right vertical axis. Phase
data is only displayed in the domain where the intensity is above 5% of the max
intensity value.

Grid Shows or hides plot grid lines.

Comments Displays any waveform comment text above the plot area.

Compress Replaces any newline characters with spaces in the displayed waveform
comment.

Use custom colors When checked, allows the user to assign a color to the plot shown in Waveform
Selection. The selected color will be updated in Waveform Preview. When
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checked Color: is enabled, otherwise the control is disabled and colors are
assigned automatically to all traces.

Use custom
line/point styles

When checked, allows the user to assign a line style, line width and point style
to the plot shown in Waveform Selection. The selected styles will be updated in
Waveform Preview. When checked Line style:, Line width: and Point style: are
enabled, otherwise the controls are disabled and styles are assigned
automatically to all traces.

Waveform Selection
(Unlabeled)

Select, by name, the waveform to be reviewed and/or adjusted.

Waveform Preview

Shows a sample of the appearance of the trace selected in Waveform Selection.

(Unlabeled) The appearance is updated as properties are selected for adjustment.

Color: Opens a color dialog to assign a user-selected color to the waveform selected in
Waveform Selection (Unlabeled). The color is updated in Waveform Preview
(Unlabeled). This control is disabled unless Use custom colors is checked.

Line style: Assign the selected line style to the waveform named in the Waveform
Selection list.

Line width: Assign specified line weights to the waveform named in the Waveform
Selection list.

Point style: Assign the selected point style to the waveform named in the Waveform
Selection list.

Point size: Adjust the dimensions of the point style selected for the waveform named in

the Waveform Selection.

6.5.5.9.4 Access

e Click on an overlay plot, then File | Properties
e C(Click on an overlay plot, right-click, then select Properties... from the popup menu.
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6.5.6 Print Title

6.5.6.1 Dialog

Print Title ot

[ Title: [initial responge

v Date v Time

Date / Time source :
(* Curment " W aveform " User zpecified

Date Time :
Caricel

Figure 6-31 Analyze print configuration dialog

6.5.6.2 Discussion

The dialog controls the inclusion of a title and date and/or time stamp in the printout.

6.5.6.3 Details

Item Description

Title Text to be written at the top of the printout.

Date Check to print a date stamp on the document.

Time Check to print a time stamp on the document.

Current Use the current date/time for the printout date and time fields.

Waveform Use the waveform creation date/time for the printout date and time fields.
User specified Use an operator specified date/time for the printout date and time fields.
Date: User provided date value to be printed on the document.

Time: User provided time value to be printed on the document.

6.5.6.4 Access
e File | Print
o <Ctrl-P>

6.5.7 Display Options

This dialog has several pages that set display options for the various data types (e.g., waveforms,
images, overlays). In most pages, settings are grouped as either Global Options or New Object
Defaults. Global Options are applied to all displayed data on creation of the display object and
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whenever the display settings are changed in this dialog. New Object Defaults are only applied the first
time the object is displayed — modifying settings in this category will not affect waveforms and images
that are already displayed.

6.5.7.1 All Types

6.5.7.1.1 Dialog

Display/Print Options >

Al l Waveform ] Overay l Image ]
Global Options
Auxis labels
Font : |}-‘~.ria| ﬂ Font size : |20 ~| pts
Figures of merit

[ Display Location : |upper right
v Fort size : |24 pts

Mew Object Defaults

Raw data title

v Burst / shot [ Station [v Channel

Reduced data title

¥ Burst / shat [ Station [¥ Channel [v Cal tem

QK | Cancel Help

Figure 6-32 Analyze display options dialog

6.5.7.1.2 Discussion
The All Types page configures display settings that are common to all data types.

6.5.7.1.3 Details

Item Description

Axis labels font Specifies the font typeface and size for axis labels. Note that regardless of the size
selected, the font size will scale with the data window size.

FOMs, Display When checked, selected Figures of Merit (FOMs) are displayed at the specified
location on the waveform (see FOMS, Location).
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FOMs, Overwrite
waveform

When checked, the FOMs are displayed after the waveform is displayed,
overwriting any area of the waveform in the same area as the FOMs. When
unchecked, the FOMs are displayed transparently. That is, the FOMs are
displayed first, then the waveform is displayed. If the waveform exists in the area
of a FOM, the waveform data will overwrite the FOM.

FOMs, Location

Selects the location on the waveform to display the FOMs.

FOMs, Font size

Selects the size of the font for the display FOMs.

Raw data title

Selects the components of the displayed title for raw data

Reduced data title

Selects the components of the displayed title for reduced data

6.5.7.2 Waveform

6.5.7.2.1 Dialog

Display/Print Options x
Al Types {WSVEHGT | Overtay | image |
Global Options

Fixed axis limits Colars
w min - [0.0 Waveform color : - -

[ Fix x-axis
wmax - |0.0 Backaground color scheme : | Light -

V¥ Printincolor  Color adjust : -20 j

ymin ; |144 Conditional color codes

[ Fix y-axis
| |0Hﬂcale ﬂ ||:|j

MNew Object Defaults
Plotting Misc.

Line style © |salid - Point style © |none - v Grid
Line width : |haidine « Poirt size : |4 - v

[ Colortop and bottom individually

[ Comments

[ Channel desc.

OK | Cancel Help

6.5.7.2.2 Discussion

Figure 6-33 Waveform display options

The Waveform page configures display and print options for waveforms.
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6.5.7.2.3 Details

Item Description

Global Options Changes to these options are applied immediately to all currently displayed
waveforms.

Fix x-axis When checked, the specified x min and x max display limits are globally applied to all
waveforms. Valid limits should be entered in the x min and x max fields before this
option is applied.

X min The x min value for the waveform. The waveform’s x-axis display minimum will be set
to this number, regardless of the actual data limits.

X max The x max value for the waveform. The waveform’s x-axis display maximum will be
set to this number, regardless of the actual data limits.

Fix y-axis When checked, the specified y min and y max display limits are globally applied to all
waveforms. Valid limits should be entered in the y min and y max fields before this
option is applied.

y min The y min value for the waveform. The waveform’s y-axis display minimum will be
set to this number, regardless of the actual data limits.

Yy max The y max value for the waveform. The waveform’s y-axis display maximum will be

set to this number, regardless of the actual data limits.

Waveform color

Selects the color for the waveform trace.

Background
color scheme

Selects the color scheme for the plot background. Off displays no background color;
all other selections display color codes based on the data type and error conditions.

Print in color

Print waveforms using color for both the plot and the background (only applies to
color printers). Printed colors will match the displayed colors.

Color adjust

Adjusts the saturation level for color printing. Scale is -100 to +100.

Conditional Allows selection of color-coding for off-scale, out-of-spec, or weak data. The off-scale

color codes condition supports individual top and bottom coloring — the top half of the window
will be colored if the data is off-top and the bottom half of the window will be colored
if the data is off-bottom.

New Object Items in this section affect newly created waveforms, but do not affect waveforms

Defaults that are already displayed. Many of these items can also be modified after the
waveform is created by selecting Properties from the waveform’s right-click menu.

Line style Selects the line style for the waveform plot. Choices are none, solid, dash, and dot.

Line width Selects the line width for the waveform plot. Choices are hairline, thin, medium, and
thick. Hairline is the default and is usually the best choice if the waveform contains
many points. Medium or thick are useful for preparing presentation slides.

Point style Selects the point style for the waveform plot. Choices are none, circle, square,

triangle, diamond, cross, and X.
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Point size Selects the size for the display of data points in the waveform plot. Has no effect if
the point style is none.

Grid When checked, a grid is displayed with the waveform.

Comments When checked, any comments entered in the Labels page of the Properties menu for
the current waveform are displayed at the top left of the waveform frame. The
comment line will be truncated if it exceeds one line.

Compress Replaces newline characters with commas when displaying the comment field. This

Comments action decreases the amount of vertical space required to display the comment, but

can cause the comment text to be clipped horizontally.

Channel Desc

Displays the channel description (from the associated acquisition channel) above the
plot area.

Raw waveform
title

Raw waveforms in the database do not have an associated title, but when displayed
they dynamically create a title from a combination of burst number, shot number,
station name and channel name.

Burst / Shot-Raw

Display the burst or shot (or “burst.shot” in burst mode) in the raw waveform'’s title.

Station-Raw

Display the station name in the raw waveform’s title.

Channel-Raw

Display the channel name in the raw waveform’s title.
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6.5.7.3 Overlay

6.5.7.3.1 Dialog

Display/Print Options *
All Types ] Waveform Overlay ]Image ]

Global Options
Legend Graph Colors

I+ Display the legend |Backgn:uunl:| j

[ Fixed size |3_mws |3_cnls |—| Change ‘

Fontsize: |Auto v | pts [ Print using graph colors

Mew Object Defaults
Data display
[v

[ Usecustomcolors [ Use custom line/point styles

Caolar : -

|1l"|l|a‘-"e‘f':'rm 1 ﬂ Line style : |5EI|IE| J
Line width : |hai||ine J
Point style |Hu:une J

Poirt size : |4 pts

Cancel | Help

Figure 6-34 Overlay display options

6.5.7.3.2 Discussion

The Overlay Display Options dialog configures the global display and print options for overlay
waveforms. Changes to the Legend and Graph Colors settings are applied to all currently displayed
overlays. Items in the Data Display group are used as the initial values when a new overlay is created.
Modifying the Data Display values will not affect existing overlays.

Note: selection of custom line styles with large line widths can substantially increase the time required
to render waveforms with large numbers (10,000 or more) of data points.

6.5.7.3.3 Details

Item Description

Display legend When checked, displays the legend at the bottom of an overlay plot.
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Fixed size legend

When checked, fixes the size of the overlay legend to the specified number of
rows. If unchecked, the legend will contain enough rows to accommodate all
entries.

Graph colors

Configures the various background and border colors for the display.

Use graph colors
when printing

If selected, the printed overlay will use the specified background and border
colors (even if the printer does not support color). If not selected, the printed
graph will use black borders and white backgrounds.

Waveform style is
determined by
position in overlay

Selecting this item causes the color and line style of overlay waveforms to be
determined by their position in the overlay (e.g., the first waveform in the legend
will always be red, the second will always be blue, etc.). If this item is not
selected, then the color / line style is tied to the waveform data, not to its position
in the overlay. If a new waveform is inserted in the overlay, the existing
waveforms will change position in the overlay but will retain their original color
and line style. This item can only be disabled if both custom colors and line styles
are enabled. This mode only affects the display of running overlays, which are
the only overlays that support waveform insertion.

Custom colors

Allows the user to define the colors for each waveform in an overlay. Uncheck
to use the default color scheme.

Custom line styles

Allows the user to specify line styles and widths for each waveform in an overlay.
Uncheck to use solid lines for all waveforms.

Change color

Configures the color for the currently selected waveform.

Line style

Configures the line style for the currently selected waveform.

Line width

Configures the line width for the currently selected waveform. Choices are
hairline, thin, medium, and thick. Hairline is the default and is usually the best
choice if the waveform contains many points. Medium or thick are useful for
preparing presentation slides.

6.5.7.3.4 Access

e Preferences | Display Options

. B
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6.5.7.4 Image

6.5.7.4.1 Dialog

Display/Print Options >

Al T'_.rpes] ‘.".n'avefu:urrn] Overay Image

Global Options
View mode 16-bit monochrome display
" Mormal Color map : |viridis -
Rulers v futo-scale
" Mone " Pixel ' Scaled Scale raw data to
instrument bit depth
Legend

[+ Display Position : |L||:-|:--3|' right J

Printing
Image size : 100 % [ Fit to page {maintain aspect ratio)

Figure 6-35 - Image display options

6.5.7.4.2 Discussion

The Image Option

s dialog configures the global display and print options for images. Changes to these

options are applied to all currently displayed images.

6.5.7.4.3 Details

Item Description
View mode Normal — displays the image at its actual size, using scroll bars to provide access to
the entire image if necessary.
Fit to widow — scales the image to fit the size of the window, while maintaining the
proper aspect ratio.
In either mode, the image can be zoomed in or out. Fit to window mode is
temporarily disabled whenever the image is not viewed at 100% of actual size.
Rulers None — do not display rulers with the image.
Pixel — display rulers using unscaled (pixel) units.
Scaled — display rulers using scaled units.
Rulers provide axis scales for the image. Note: the ruler display is automatically
turned off when the window size is not large enough to adequately display both the
rulers and the image.
Legend Displays a legend with the image. The legend includes image FOMs, the color map,
and a raw/processed indicator.
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16-bit
monochrome
display

Specifies display settings for images in 16-bit monochrome format. Note that data
from all instruments with monochrome bit depth greater than 8 bits (9 to 16 bits) is
converted to 16-bit monochrome.

Color map — selects the color map used to render the data.

Auto-scale — If selected, maps the range of image values to span the entire color map.
If not selected, the range 0 to 21-1 spans the entire color map.

Scale raw data to instrument bit depth — if selected, the range 0 to 2"-1 spans the
entire color map, where n is the instrument bit depth.

Printing

Image size — allows the image to be scaled for printing. Due to the high resolution of
printers compared to monitors, the scale percentage will typically be much larger
than 100% (e.g., a 600x600 pixel image would print at only 1”x1” on a 600 dpi printer
with 100% scaling)

Fit to page — scales the image to fill the printed page, while maintaining the proper
aspect ratio.

6.5.7.4.4 Access

e Preferences | Display Options

J
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6.5.8 Figure of Merit (FOM) Selection

6.5.8.1 Dialog

Figure Of Merit Selection >
W aveform FOMs Image FOMs Parameters - Strehl ratio
& (] min Threzhald ; |5 |Z af max ﬂ
12 max

gimtalh o Irmer radius ; 100 pielz &
earn heig
[]beam width Outer radiuz [O=all) : |0

[ ava beam height
[ ava beamn width

[ centroid y FOM list management

YWhen proceszsing data

* Do not modify the data object's existing FOM list
(" Replace the existing FOM list with these FOM3z

[ Protect FOMs that are not user selectable

[rize intercept " Add these FOMz ta the existing FOM list

1 deran zlane

Cancel

Figure 6-36 Figure of Merit selection

6.5.8.2 Discussion

The Figure of Merit Selection dialog box is used to global select the Figures of Merit (FOMs) that are
computed when a manually processed waveform is created, or when an existing waveform is manually
processed (from the Analyze module). The list of computed FOMs determines which FOMs are displayed
with all waveforms, and which FOMs can be searched for when retrieving the waveform. Changing the
FOM List has no effect on existing, processed waveforms. FOMs for automatically processed waveforms
are selected in Cal Manager. FOMs for raw waveforms are selected globally in Acquire.

Three methods are available for using the selected FOMs:

e Do not modify an existing FOM list — If the waveform already has a FOM list, it will not be
modified (i.e., the waveform’s existing FOM values will be update to reflect the processing, but
FOMs will not be added to or removed from the waveform’s FOM list). Waveforms that do not
have a FOM list will use the list specified in this dialog.

e Replace existing FOM list with these FOMs — Whenever a waveform is processed, its existing
FOM list is deleted and the FOMs specified in this dialog are added. Some special FOMs, such as
off-scale indicators and markers are automatically computed and are not user selectable. If
Protect FOMs that are not user selectable is checked, these special FOMs are not deleted
before adding the new FOMs.

e Add these FOMs to the existing list — In this case, any newly selected FOMs are appended to the
waveforms existing FOM list. This mode protects all existing FOMs, while adding any new
selections that were not already displayed.
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Modification of the FOM list only affects displayed waveforms as they are created or processed in
Analyze. Changes to the FOM list do not modify the FOMs associated with waveforms in the database.

6.5.8.3 Access
e Preferences | Processed FOMs

6.5.9 Process Waveform Data

This option opens a tabbed dialog that allows data operations to be applied directly and immediately to
the selected waveform. An analogous dialog is available for image data as described in 6.5.10.

The dialog is also used to process overlaid waveforms. In that case, an Apply to all waveforms checkbox
is displayed at the bottom of the dialog. Checking the box will apply the selected operations to all
overlaid waveforms. If the box is unchecked, the selected operations will only be applied to the active
waveform. Caution should be used when applying operations only to the active waveform, as some
operations can result in overlaid sub-waveforms with very different horizontal or vertical limits.

6.5.9.1 Calculator tab

6.5.9.1.1 Dialog

Process Data - Overlay X

Calculator lhdvanced Functions] Independentﬁues] Trig,‘HyperboIic] Macros]

Apply a Constant Misc. Logs
y© 2 | Sqrt ‘ Log ‘ 10"y ‘
y'c | yic iy |+ | L | vy

[ Apply to all waveforms OK Cancel Help

Figure 6-37 Process Waveform dialog - Calculator tab

6.5.9.1.2 Discussion

The Calculator waveform processing page applies common calculator functions to the waveform (e.g.,
multiplication by a constant, logarithms, absolute value). Operations on this page are immediately applied
to the active waveform. To undo any applied operations, use Cancel on the Process Data property sheet.
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6.5.9.1.3 Numeric Entry

6.5.9.1.3.1 Dialog
Arithmetic: y + C X
Constant :
|23.77u
| 8] o] _c |
| 5| 8] _« |
1] 2| 3| [v =]
o | w| Em |
[ ok | Cancel |
Figure 6-38 Waveform Processing — Numeric Entry dialog
6.5.9.1.3.2 Discussion

The Numeric Entry dialog supplies a constant value required for several operations. The dialog’s title bar
indicates which operation the constant is for. The constant can be entered using the calculator style
buttons, or it can be typed directly into the edit field. Constants can be entered with an exponent (e.g.,
2.4e-3 for 2.4 x 10-3) or with engineering suffixes (e.g., 2.4m for 2.4 x 10-3).

6.5.9.1.3.3 Access

e Select any processing operation that requires a constant value.
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6.5.9.2 Advanced Functions tab

6.5.9.2.1 Dialog

Process Data - 21308 S1R1P1C2

] Macros
Advanced Functions

Trig # Hyperbolic
Calculator

Puis Labels Fourier Transforms
ﬂ Phase
Calculus
Wrap
Inv. FFT |

] Create Waveform
Independent Axes

Offset -= 0
Min x-=0

Integrate | Min y->0
Lnwrap
dy /dx | Spectrum | Base -=0
Misc.
Clipping | Smoath | Filters | Paolyniomial |
Rezample | Curve Fit | Windows | Power -> dB |
Insert Paoints | Droop | Freq vs Tlme| dB -> Power |

Cancel | Help

Figure 6-39 Process Waveform dialog - Advanced Functions tab

6.5.9.2.2 Discussion

The Advanced Functions waveform processing page applies advanced functions to the waveform, such
as integration, FFTs, curve fits and filtering. Operations on this page are applied immediately to the
active waveform, after displaying a configuration dialog as required. To undo any applied operations,
use Cancel on the Process Data property sheet. Operations without custom configurations dialogs are
described in the table below. Operations with configuration dialogs are described in the following

sections.

Operation Description

dy/dx Calculates the numerical derivative of the waveform using the central difference
method (the slope at point i is based on the values of points i-1 and i+1). The derivate
has the same number of points as the original waveform, using the 2" derivate to
approximate the values at the end points. Numerical derivatives are accurate when
the data is relatively smooth and adequately sampled, but are sensitive to noise.

Min x->0 Horizontally shifts the waveform so its minimum x value is 0.

Min y->0 Vertically shifts the waveform so its minimum y value is 0.
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Droop Applies droop correction, using the specified time constant. y; = y; + %f;oiy dx

Power ->dB | Convertsy values from linear to logarithmic scale, using y; = 10logy;

dB -> Power

Yi
Converts y values from logarithmic to linear scale, using y; = 1010

6.5.9.2.3 Axis Titles

6.5.9.2.3.1 Dialog
Aoz Titles o4

¥ amz

title : |Ti|'|'lE units |SEC

' aniz

title: - |.-'-‘«m|:||ituc|e Lhits - |\-'|:|Its

[ Apply ernpty titles / units

Figure 6-40 Waveform Processing - Axis Labels dialog
6.5.9.2.3.2 Discussion

The Axis Titles dialog is used to select new axis titles and unit labels while processing a waveform. Enter
the appropriate labels and select OK to update the waveform’s titles and unit labels. To remove an
existing title or unit label, enter an empty label (delete the existing label from the edit field) and select
Apply empty titles / units before selecting OK. If Apply empty titles / units is not selected, only the
fields containing text are applied to the waveform.

6.5.9.2.3.3 Access
e Axis Labels button on the Process Data dialog’s Advanced tab.
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6.5.9.2.4 Integration Parameters

6.5.9.2.4.1 Dialog

Integration Parameters >

Inteqgration type : |running il
"window [#-asiz unitz] ;|00

Cancel |

Figure 6-41 Waveform Processing - Integration Parameters dialog

6.5.9.2.4.2 Discussion
The Integration Parameters dialog specifies the type of integration performed:

e Running — each output point contains the integral of the waveform up to that point.

e Windowed — each output point contains the integral over a user specified window that is
centered on the current point. The integration window is automatically clipped at the ends of
the waveform. For example, given a waveform with domain Os to 200ms and an integration
window of 50 ms. The window at the 100 ms point will cover the full 50 ms (75 ms to 125 ms),
but the integral at the 10 ms point will only cover 35 ms (0 s to 35 ms).

The trapezoidal method is used to perform the integration in both cases.

6.5.9.2.4.3 Access
e Integrate button on the Process Data dialog’s Advanced tab.
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6.5.9.2.5 FFT Options

6.5.9.2.5.1 Dialog
FFT Options >
| Fipat COukput
" Real. Imaginary " Real. Imaginary
* Magnitude, Phaze * Magnitude, Phaze
Window : |Parzen il
Info
Mumber of points ; 10000
Myquist frequency [Hz]: S0 M
Frequency rezolution [Hz) : 10 k
Cancel
Figure 6-42 Waveform Processing - FFT dialog
6.5.9.2.5.2 Discussion

The FFT dialog configures a Fast Fourier Transform (FFT) and its inverse. Select the input and output
types to match the type of input waveform being processed and the desired output waveform (real,
imaginary) or (magnitude, phase). DAAAC cannot automatically detect the input units. The input
waveform can either be magnitude only or a complex waveform. If the FFT dialog is being used to
configure an FFT (not an inverse), the Window list will allow selection of an appropriate window type,
which is applied before the FFT. Supported window types are Hamming, Hann, Parzen, and Welch. Note
that the FFT algorithm requires the number of points to be a power of 2, and will automatically apply
symmetric 0-padding to the waveform as necessary.

6.5.9.2.5.3 Access
e FFT and Inv FFT buttons on the Process Data dialog’s Advanced tab.

6.5.9.2.6 Spectrum Options

6.5.9.2.6.1 Dialog
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Spectrum Opticns >

Type lm
Mormalization : m lli
Scale ; m
Window : m

Info
Mumber of points 10000

Myquist frequency (Hz) 250 k

Frequency resolution (Hz) 50

Figure 6-43 Waveform Processing - FFT dialog

6.5.9.2.6.2 Discussion

The Spectrum Options dialog configures a spectrum operation, which is a magnitude FFT with the
negative frequency content “folded” onto the positive frequencies.

6.5.9.2.6.3 Details

Item Description

Type Select either an amplitude or a power spectrum

Normalization Scales the amplitudes using the specified value

Scale Present the spectrum using either linear or log scale

Window Apply the selected window to the data before the FFT operation.
6.5.9.2.6.4 Access

e Spectrum button on the Process Data dialog’s Advanced tab.
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6.5.9.2.7 Wrap / Unwrap

6.5.9.2.7.1 Dialog

Unwrap *

Type : |Phase (radians) ﬂ
minimum : | -3 14159

maximum : | 3. 14158

threshold (%) : | 20
K | Cancel |

Figure 6-44 Waveform Processing - Unwrap dialog

6.5.9.2.7.2 Discussion

The wrap function is used to force the y values into the specified data range, by “wrapping” the data.
While traversing the data points from left to right, if the data goes above the specified maximum, the
waveform’s remaining y values subtract the specified data range (maximum — minimum). If the data
drops below the minimum value, the waveform’s remaining y values add the data range. Unwrapping
attempts to invert the wrapping operation. Each time a single point transition greater than the specified
threshold (% of the data range) is detected, the operation assumes that the data was wrapped and
removes the specified wrapping value (maximum — minimum). Unwrap is typically used to processed
wrapped phase data that was collected on a network analyzer (see Section 9.2).

6.5.9.2.7.3 Access

e  Wrap and Unwrap buttons on the Process Data dialog’s Advanced tab.
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6.5.9.2.8 Baseline to Zero

6.5.9.2.8.1 Dialog
Baseline to Zerc x

baseline region: |speciﬁed domain j

¥ start: 300 n

¥ end: S00n

Cancel
Figure 6-45 Waveform Processing - Unwrap dialog

6.5.9.2.8.2 Discussion

Baseline zeroing is typically used to remove digitizer baseline drift. A baseline (y-mean) value is
calculated over a portion of the waveform, and that value is subtracted from each waveform point. The
baseline region can be specified as a percentage of the waveform or a specific domain.

6.5.9.2.8.3 Access
e Base -> 0 button on the Process Data dialog’s Advanced tab.
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6.5.9.2.9 Clipping

6.5.9.2.9.1 Dialog

Clipping x

(" standard {* advanced
gtandard

w-amis y-axiz

B 0.0 u 0.0
B 0.0 o 0.0

advanced

delete | data points |I:|etween ﬂ |the specified » value(s) ﬂ

minimurm % = |2.7m

masimum % = |3.2m

* abzolute 7 % of domain

Figure 6-46 Waveform Processing - Clipping dialog

6.5.9.2.9.2 Discussion

The Clipping dialog removes, limits, or zeros the waveform data relative to the specified data values.
Several options are providing for specifying which portion of the data to clip.

6.5.9.2.9.3 Details
Item Description
Standard Data is clipped based on simple x and y axis limits
Advanced Clipping based on relative or absolute x or y values
X-axis minimum remove all data points with x values less than the specified minimum
X-axis maximum remove all data points with x values greater than the specified maximum
y-axis minimum set all y values less than the specified minimum to the minimum value
y-axis maximum set all y values greater than the specified maximum to the maximum value
advanced operation | uses three independent selections (operation, relationship, x / y criteria) to build
statement a fully configurable clipping operation
delete, zero selects the operation to be applied to the points that meet the criteria
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below, above,

between, outside

selects the relationship between the points to be operated on and the specified
transition criteria

specified x value(s);
the location of the
specified y value(s);

specified window
around the y-max
location

selects an operation based on x value or y value criteria

X=, min X=, max x=;
x aty=, min x aty=,
max x at y=;
window before y-

max, window after
y-max

clipping parameters that depend on the selection of the relationship and x / y
criteria above

absolute / %

allows specification of transition points as an absolute number or as a % of a
maximum waveform value

6.5.9.2.9.4 Access

e Clipping button on the Process Data dialog’s Advanced tab.

6.5.9.2.10 Resample

6.5.9.2.10.1 Dialog

Resample x

H-awiz

Current number of points : 10000

Mew nurmber of paints © |24000

Interpolation

* finear ¢ polynomial O sinlx] 4

|4_
Rezample

Figure 6-47 Waveform Processing - Resample dialog
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6.5.9.2.10.2 Discussion

The Resample operation changes the number of points in the active waveform. Select the new number
of points and the interpolation type, then choose Resample. When the operation is complete, the
dialog will be updated to show the new number of points.

6.5.9.2.10.2.1 Access
e Resample button on the Process Data dialog’s Advanced tab.

6.5.9.2.10.3 Add Points

6.5.9.2.10.3.1 Dialog

Add New Points -

Inzert a point

wwvalue: |B.25p

yvalue : |2D':|l'ﬂ

Zero-pad

Ewizting pointz : 10000

MNumber of paints after padding : [163534 -

Location of new paints : before & after =

[v fit a line and decay ko zero

Apply
Dane

Figure 6-48 Waveform Processing - Add Points dialog

6.5.9.2.10.3.2 Discussion

The Insert Points dialog inserts new points into the active waveform. Two insertion methods are
supported:

1. Insert. Specify the x and y values and choose Insert to add a new point to the waveform. Points
cannot be inserted at existing x locations. The Insert operation can be applied repeatedly.

2. Zero-pad. Add points with value 0.0 to the ends of the waveform. If selected, the added values
will decay to 0.0, using a cosine roll-off function.

6.5.9.2.10.3.3 Access

e Insert Points button on the Process Data dialog’s Advanced tab.
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6.5.9.2.10.4 Smoothing

6.5.9.2.10.4.1 Dialog

6.5.9.2.10.4.2 Discussion

The Smooth dialog applies a running average to the active waveform. Specify the smoothing window as
a percentage of the waveform, as an absolute number of points, or as a time (x-axis) window. Note that

Smooth (Moving Average)

Averaging YWindow

Units: | Percent of record length

Behawvior atthe waweform ends:

Clip the window (allow asymrmetry)

Dione

Figure 6-49 Waveform Processing - Smoothing dialog

windows specified in x-axis units are converted to number of points, and that conversion assumes

equally spaced values. The smoothing algorithm replaces each point with the average of the points in
the specified smooth window. Boxcar averaging is used, with all points in the smooth window weighted
equally. As the smoothing window approaches the waveform ends, the window will extend beyond the

waveform data. The behavior at the waveform ends is configurable, with the following options:

o Clip the waveform ends after smoothing — clip the window as required while applying the

smoothing (see next option), then remove any waveform points near the ends that did not allow

use of the full smoothing window.

e C(Clip the window (asymmetric) — shrink the smoothing window only on the side that extends past
the waveform points. The resulting window size will shrink and the window will be asymmetric

about the original window center point.

e Shrink the window (symmetric) - shrink the smoothing window on the side that extends past the
waveform points and mirror that shrinkage on the opposite side. The resulting window size will
shrink and the window will retain symmetry about the original window center point.

e Repeat the end value beyond the ends — maintain the original window size and repeat the

waveform endpoint value as required to fill the window.

6.5.9.2.10.5 Access

e Smooth button on the Process Data dialog’s Advanced tab.
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6.5.9.2.11 Curve Fit

6.5.9.2.11.1 Dialog

Curve Fit *

Curvelype: " Gaussian

Polynomial arder: |3 _|:|

Figure 6-50 Waveform Processing - Curve Fit dialog

6.5.9.2.11.2 Discussion

Two curve types are available for fitting: Gaussian and Polynomial.

e Gaussian fit:

The mean and variance of the x values are computed (each x value is weighted by its
corresponding y value), and then used to plot a Gaussian distribution. This curve is then
scaled to make the areas under the Gaussian and the original waveform equal. The original
waveform is then replaced by the Gaussian. The mean and variance of the Gaussian curve
are stored in the waveform's comment field.

Note: The Gaussian fit is very sensitive to baseline offsets at the ends of the waveform. If
the fit curve is shorter and broader than desired, try zeroing the baseline (see Advanced
Functions property page) before performing the fit.

e Polynomial fit:

Specify the order of the polynomial to fit to the data. The specified polynomial is created by
performing a least squares fit to the waveform. The original waveform is then replaced by
the fit polynomial. The coefficients of the resultant polynomial are stored in the waveform's
comment field.

6.5.9.2.11.3 Access

e Curve Fit button on the Process Data dialog’s Advanced tab.
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6.5.9.2.12 Filter

6.5.9.2.12.1 Dialog

6.5.9.2.12.2 Discussion

Filter =
Settings
Type: |LoPass ~|
Cutaff [Hz] ; 10M

Roll-off width Hz] 200k

Apply

Figure 6-51 Waveform Processing - Filter dialog

The Filter dialog processes waveform data using a variety of frequency domain and level-based filters.

6.5.9.2.12.3 Details

Item

Description

Lo Pass

Converts the time domain waveform to the frequency domain, sets the
amplitude of all points above the given pass frequency to zero, then converts the
waveform back to the time domain. If the Roll-off width is greater than 0, a
cosine function is used to gradually attenuate the frequency components. The
data at Cutoff — (Roll-off width / 2) is not attenuated. The data at Cutoff is set to
50% of the original amplitude. The data at Cutoff + (Roll-off width / 2) is set to O.

Hi Pass

Behaves like the Lo Pass filter, but removes content below the specified pass
frequency.

Band Pass

Behaves like the Lo Pass filter, but removes content outside the specified
frequency range.

Band Stop (Notch)

Behaves like the Lo Pass filter, but removes content inside the specified
frequency range.

Level Sets the y-values of each point to the average value of the current "level". Levels
are defined as groups of collocated points whose point-to-point delta is less than
the given threshold. Commonly used to remove noise from signals that contain
data at discrete levels.

Threshold Sets all y-values below the threshold level to zero. Commonly used to remove

baseline noise prior to integration.
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Envelope Constructs the envelope of an RF waveform, using the absolute value of the
peaks at each half-cycle.

6.5.9.2.12.4 Access
e Filter button on the Process Data dialog’s Advanced tab.

6.5.9.2.13 Window Function

6.5.9.2.13.1 Dialog

Window Function ot

Settings
Tupe | Cosine j

Shape : Syrmmetric |

v Auto-size [centered, full width]

Center :
Width :

Cancel

Figure 6-52 Waveform Processing — Window Function dialog

6.5.9.2.13.2 Discussion

Applies the selected window shape to the waveform’s y data. The waveform is multiplied by the
window, with the window values ranging from 0 to 1.

6.5.9.2.13.3 Details

Item Description

Type / Shape Specifies the window shape.

Auto-size If selected, sets the window to be centered on the waveform and span the entire
waveform.

Center, Width Specifies the window center and width if auto-size is off. Waveform points
outside the resulting window, if any, will be set to 0.

6.5.9.2.13.4 Access
e Window button on the Process Data dialog’s Advanced tab.
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6.5.9.2.14 Frequency Vs Time

6.5.9.2.14.1 Dialog

Frequency vs. Time bt

Computation Method

(® Peak values () Zero crossings

Settings

kinimum signal level : (% of max)

Ferfarm sinc interpolation

Figure 6-53 Waveform Processing - Frequency vs. Time dialog

6.5.9.2.14.2 Discussion

The Frequency vs. Time dialog is used to compute a frequency vs. time (FvsT) plot for a given sinusoidal
waveform. FvsT can be computed by measuring the time from peak to peak or from zero-crossing to
zero-crossing. The Minimum signal level field is used to select a waveform threshold for valid data. If
the waveform does not reach the threshold between peaks (or zero-crossings), that portion of the signal
is considered to be noise and is not used to compute a frequency value. Selection of Perform sinc
interpolation will resample the waveform at 5x the number of points, using sinc interpolation (sinx/x),
before computing the frequencies. The resulting FvsT waveform will replace the input sinusoidal
waveform.

6.5.9.2.14.3 Access

e Freq vs Time button on the Process Data dialog’s Advanced tab.

6.5.9.2.15 Polynomial

6.5.9.2.15.1 Dialog

Polynomial >

| 0 + | Ly+| 03 yr2+| 005 yr3+ 0 yn4+

| o y"“5+| 0 \,r"6+| o y"“]"+| 0 y~8

Figure 6-54 Waveform Processing — Polynomial dialog
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6.5.9.2.15.2 Discussion

Applies the specified polynomial to each of the waveform’s y values.

6.5.9.2.15.3 Access
e Polynomial button on the Process Data dialog’s Advanced tab.

6.5.9.3 Independent Axes tab

6.5.9.3.1 Dialog

Process Data - =:1508 STR1P1C2 et
Trig # Hyperbalic ] Macros Create Waveform ]
Calculator ] Advanced Functions Independent Axes
Apply a Constant Logs Misc.
x-C | Log x ‘ Equalize dx | Sort |
x'C| xfC| 1[}'":-:‘ Min x>0 | X VS X |

x"C

QK Cancel Help

Figure 6-55 Process Waveform dialog - Independent Axes tab

6.5.9.3.2 Discussion

The Independent Axes waveform processing page processes the x values of the x,y pair data. Operations
on this page are immediately applied to the active waveform. To undo all applied operations, use
Cancel on the Process Data dialog.

Note: The calculator dialog presented in Section 6.5.9.1.3 is also accessible from the Independent Axes
tab by clicking any of the buttons that apply a constant.
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6.5.9.4 Trig / Hyperbolic tab

6.5.9.4.1 Dialog

Process Data - 21508 STRIP1C2 4

Calculator ] Advanced Functions ] Independent Axes ]

Trig / Hyperbalic \ Macros ] Create Wavefom ]
Trigonometric Hyperbolic

Sin Sin™-1 Sinh Sinh™-1
Cos Cos"-1 Cosh Cosh ™1
Tan Tan"-1 Tanh | Tanh™-1

Cancel | Help

Figure 6-56 Process Waveform dialog - Trig/Hyperbolic tab
6.5.9.4.2 Discussion

The Trigonometry waveform processing page performs basic trigonometric functions on the waveform,
such as sine, cosine, and tangent. Trigonometric operations are typically used to generate test
waveforms or filters. Operations on this page do not have configuration parameters and are

immediately applied to the active waveform. To undo all applied operations, use Cancel on the Process
Data dialog.
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6.5.9.5 Macros tab

6.5.9.5.1 Dialog

Process Data - 511308 S1R1P1C2 hod
Calculatar I Advanced Functions I Independent Axes I
Trig / Hyperbolic Macros I Create Waveform
Apply Macros: Macro Operations
// example macro
Record Base-=0 (5%)
Integrate {running)
Start v 150

it

Delete
Clear Al

Save...

JaiREA

Directory : c:\programdata‘daaac40macros

Cancel Help

Figure 6-57 Process Waveform dialog - Macros tab

Process Data - s:1508 S1R1P1C2 *
Calculatar | Advanced Functions I Independent Axes Operation List
Trig / Hyperbolic Macros | Create Waveform e [T

Baze->0 [57%)

Apply | Macros: Macro Operations Integrate [running]
I | oo maco 15

Record Baze-»0 (5%) End
Integrate (running)
siop_| y* 15

Delete |
Clear Al |
Save... |

Directary... | Directory : c\programdata®daaac4(macros

Comment Line :

I Inzert |

oK Cancel Hep |

Figure 6-58 Process Waveform dialog - Macro edit mode
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6.5.9.5.2 Discussion

The Macro waveform processing page combines operations from the other processing pages into a
single macro operation. Macros can be created, saved to files, read from files, and applied to the
waveform from this page.

To create a macro, choose (Record) Start and the processing sheet will expand and display a list of
operations with a single item called End (marks the end of the list). You can now select any other page
(except Create Waveform) and select an operation to include in the macro. New operations are always
inserted before the highlighted operation in the macro operation list. You can also insert descriptive
comment lines to the macro operation list. When you are done recording, return to the macro page and
choose (Record) Stop. A <new> entry will be placed in the list of available macros, and the macro
definition will appear in the Macro Operations list.

Newly recorded macros are stored in temporary memory. You can apply the new macro to the
waveform by choosing Apply, but if you select any other macro from the list, the new macro will be
overwritten. To create a permanent macro, choose Save and specify a name. The macro will then
appear in the list with the specified name.

To apply a stored macro, use Directory to select the macro definition directory. A list of available
macros will appear in the Macro list. Select a macro from the list and choose Apply. The definition of
the currently selected macro will appear in the Macro Operations list.

Each macro is stored as a separate binary file that can be copied or moved, or opened by any DAAAC
module that supports macro operations. Use the Directory button to select the current macro directory.

Undo and Apply Last Operation - Macros are treated as atomic operations, i.e. Undo and Apply Last will
undo or apply all of the operations included in the macro.
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6.5.9.6 Create Waveform tab

6.5.9.6.1 Dialog

Process Data - 221308 STR1P1C2 o
Calculator ] Advanced Functions ] Independent Axes ]
Trig / Hyperbalic ] Macros Create Waveform

X-axis specification

Number of points : {1001 Delta x Tm
Minimum value ;  [0.0 Maximum value : |1

Waveform type (Y-axis)

Function : |Gaussian j
Mean : 0.6 Standard dev. 0.1

Formula :  ffx) = |

Create

Cancel Help

Figure 6-59 Process Waveform dialog — Create Waveform tab

6.5.9.6.2 Discussion

The Create Waveform processing page creates a new waveform, such as one used as a filter or test
waveform. Note that creating a waveform from the Process Data dialog will replace the data in an
existing waveform. To create a new waveform without overwriting existing data, use the File | New
Waveform menu item or Ctrl+n (see Section 6.2.4). The Create Waveform page is not accessible during
macro recording.
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6.5.10 Process Image Data
6.5.10.1 Standard Processing tab

6.5.10.1.1 Dialog

Proceszs Data - =:1308 S1R1P2C1

Transform Processing ] Independent Axes
Standard Processing

] Display ]
Color / Conversion

T | — ‘ e ‘

Contrast | Bur | Rotste |
Gamma Corect | Spatial Fter | p |
e | e ‘ e ‘
Stretch Intensity | Despeckle ‘

*

Macros ]

oK | Cancel

Help

Figure 6-60 Process Image dialog - Standard Processing tab

6.5.10.1.2 Discussion

The standard processing page includes the operations typically found in basic image processing
applications. The majority of these operations are used to adjust the image itself, and are not for
processing the underlying floating-point data. Application of any operation on this page, with the
exceptions of Resize, Flip and Reverse, will delete the associated floating-point data, if present.
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6.5.10.1.3 Image Brightness, Contrast, Gamma Correct, Sharpen, Blur

6.5.10.1.3.1 Dialog

Change Brightness

Percentage

4 B 5]
_ Cancel |

Cancel

Figure 6-61 Image Brightness dialog
6.5.10.1.3.2 Discussion

The dialog of Figure 6-61 is specifically directed to adjusting the image brightness, but is the same
interface for Contrast, Gamma Correction, Sharpen and Blur. The image is represented to the right and
is updated as the change is applied. The parameter may be adjusted by either working the slide bar or

typing directly into Percentage. Whichever control is used, the other control will be updated, along
with the sample image, to reflect the change.

6.5.10.1.4 Image Spatial Filter

6.5.10.1.4.1 Dialog

Filter Image X

Filker Tupe:

Laplacian Filker
Sobel Filker A

Filker W alue:

T oK

M arth-E azt _
East Cancel
South-E ast b

Figure 6-62 Image Spatial Filter dialog
6.5.10.1.4.2 Discussion

This Filter dialog allows selection of numerous spatial filter types. A preview of the selected filter is
displayed in the window to the right. Analogous filters that process the underlying floating-point data are
available via the Convolution operation on the Transform Processing tab — see Section 6.5.10.3.5.
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6.5.10.1.5 Image Contour Filter

6.5.10.1.5.1 Dialog

Contour Filter Options

Threshold:

b awimurmE rrar:

Optiar: ISegment Approrimation - Color LI

|1 A
Deltagire-:til:un:|35 Cancel
IE

i

Figure 6-63 Image Contour Filter dialog

6.5.10.1.5.2 Discussion

Replaces the image with an image of contour lines derived from the original image. Contour curves (as
an array of x,y data pairs) are not calculated.

6.5.10.1.6 Image Resizing

6.5.10.1.6.1 Dialog

Resize

“fidth

Height

<]

V¥ Keep Aspect

Cancel |

o | >l

6.5.10.1.6.2 Discussion

Figure 6-64 — Image Resize dialog

Resizes the image to the specified width and height. If Keep Aspect is selected, whenever the width or
height is changed the other control will be automatically adjusted to maintain the original image’s

aspect ratio.
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6.5.10.1.7 Image Rotation

6.5.10.1.7.1 Dialog

Rotate ot

Clockwize Angle [degrees)

oo | o)

¥ Fesize

Cancel |

Figure 6-65 Image Rotation dialog

6.5.10.1.7.2 Discussion

Rotates the image by the specified angle. If Resize is selected, the image will be automatically resized to
retain all data in the original image. If Resize is not selected, rotation of the image by any angle that is
not a multiple of 90 degrees will result in data clipping.

DAAAC Software Manual 281



6.5.10.2 Color Conversion tab

6.5.10.2.1 Dialog

Process Data - =226 z10:51R1PTC1 >
Transform Processing Independent Axes l Display ] Macras ]
Standard Processing Color / Conversion
| Resalution |
| Real to Grey |
Colorize
oK Cancel Help

Figure 6-66 Process Image dialog - Color Conversion tab

6.5.10.2.2 Discussion

The color / conversion page is used to modify image colors, change image bit depth, and convert
between grayscale and color images. Note that some operations on this page are only available when
the image is grayscale, and others are only available when the image is color. Application of any

operation on this

page will delete the associated floating-point data, if present. Operations without

parameters are described in the table below. Operations with configuration dialogs are described in the
following sections.

Operation Description

Invert Invert each pixel’s color or greyscale value

Greyscale Replace each color value with the associated greyscale value, typically using the
relative luminance of the sRGB values.

Real to Grey Convert the image’s associated floating-point values to the nearest integer
value in the range 0 to 65535 (16-bit integer), then use those integer values as
the greyscale image values.
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6.5.10.2.3 Colorize

6.5.10.2.3.1 Dialog

Colorize >

Color selection

) 83 Hue[deq)

I 0.8  Saturation

Iappl_l,l color ko light regions ;I

Caticel |

Figure 6-67 Image Colorize dialog

6.5.10.2.3.2 Discussion

Creates a color image from a monochrome image, using the specified hue and saturation. Color can be
applied to the lightest image regions, resulting in an image that spans black to the color, or can be
applied to the darkest image regions, resulting in an image that spans the color to white.

6.5.10.2.4 Change Hue / Saturation

6.5.10.2.4.1 Dialog

Change Hue >

Angle [degrees]

[ s Dl

Cancel |

Figure 6-68 Image Saturation dialog

6.5.10.2.4.2 Discussion

Changes a color image’s hue or saturation value. A preview image is shown on the right side of the
dialog.
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6.5.10.2.5 Color Resolution

6.5.10.2.5.1 Dialog

Color Resolution

Bits Per Pinel: |24-I:|it

=}

Color Drder. | Blue-Greer-Red (BGR)

=

Cancel

Figure 6-69 Image Resolution dialog

6.5.10.2.5.2 Discussion

Changes the image’s pixel resolution. Both color and grayscale options at various bit depths are
available. A preview image is shown on the right side of the dialog.

6.5.10.3 Transform Processing tab

6.5.10.3.1 Dialog

Process Data - 1308 S1R1P2C1 hod
Standard Processing ] Colar / Conversion ]
Transform Processing Independent Axes ] Display ] Macros ]
Lag | Imt. -» Energy | Clipz |
z-C | 10"z | FFT | Convalution |
z'c | n | | Auto-diff. |
z/C | e’z |
" C
QK Cancel Help

Figure 6-70 Process Image dialog - Transform tab
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6.5.10.3.2 Discussion

The transform processing page is used to manipulate the image's underlying floating-point data array.
All operations on this page operate on the floating-point z-axis data. If the image does not contain
floating point data, an array of float data is created, using the pixel intensity at each location. Following
any operation on the floating-point z data, the corresponding bitmap is updated to reflect the change to
the data. This representative bitmap uses 16-bit grayscale values.

Several buttons on the Transform Processing tab open the Numeric Entry dialog shown in Section
6.5.9.1.3.
6.5.10.3.3 Image FFT

6.5.10.3.3.1 Dialog

Image FFT Opticns >

[v Mormalize

Scale Linear il

Cancel

Figure 6-71 Image FFT Options dialog

6.5.10.3.3.2 Discussion

Applies a two-dimensional FFT to the image data. Output values can be displayed in linear or log scale,
with optional normalization.
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6.5.10.3.4 Image Clipping

6.5.10.3.4.1 Dialog

Clipping >

[z minimum :

[+ 2 maximum : 24000

[ zetz=0whenz: |00

119

v zetz=0when z < |200

Clip

Figure 6-72 Image Clipping dialog

6.5.10.3.4.2 Discussion

Image clipping limits or zeros the Z values that fall outside the specified criteria.

Item Description

Z minimum Set all pixels less than the specified minimum to that minimum value

Z maximum Set all pixels greater than the specified maximum to that maximum value

set z=0 when z> Set all pixels greater than the specified threshold to 0

set z=0 when z< Set all pixels less than the specified threshold to 0

Clip Applies the selecting clipping operations. Does not dismiss the dialog, so multiple
rounds of clipping can be applied.
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6.5.10.3.5 Image Convolution

6.5.10.3.5.1 Dialog

Convolution

Kernel

Fows : |3_ Cols : |3_

Wieights : 1] 2

Type: |.~'-‘mu:urna|_l.J Femaval ﬂ |

=

Scale [1/C): |12

3

1 1 |2

1

2 |2 oo

2

3 1 |2

1

Selective Proceszing

Target those pizels that meet any of the following criteria ;

[~ z¢= |00

W z3= |200

W Apply canvolution kemel only ta the target pixels

[ lgnore target pizels when applying kernel to ather pizels

=

Edge Handling

* Shiink kermel and auto-adjust scale

-

P

Apply

-

6.5.10.3.5.2 Discussion

The Convolution dialog is used to perform a two-dimensional discrete convolution between the active
image and the specified kernel. Kernel types are specified using the type lists and presently have fixed

Figure 6-73 Image Convolution dialog

sizes of 3x3. Selective processing may be configured to either apply the kernel only to pixels with

specified values, or to exclude pixels with specified values from the computation. Selective processing is
commonly used with the Anomaly Removal kernel to remove bad pixels. Edge handling specification will

be supported in a future release, but is presently fixed.

Many of these kernel convolutions are analogous to operations on the Standard Processing property
page such as Spatial Filter, Sharpen, and Blur. While those operations manipulate the image only, kernel

convolutions operate on the underlying floating-point data.
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6.5.10.4 Independent Axes tab

6.5.10.4.1 Dialog

Process Data - 21508 STR1P2C1 x
Standard Processing ] Calor / Conversion ]
Transform Processing Independent Axes l Display Macros ]
x - axis ¥ - axis Cument axis limits
:-:+C| ‘;'+C| % 2 left : 0.0
«-C | y-C | x@right: 1.2k
_,.;-[:| 1__.-[:| y @top : 0.0
y @ bottom : 500
x/C | y/C |
Crop
QK | Cancel Help

Figure 6-74 Process Image dialog- Independent Axes tab

6.5.10.4.2 Discussion

The independent axes page is used to scale and offset the real values for the x and y axes. Minimum
and maximum axis values are displayed based on the current scale and offset values. Note that because
bitmaps display the first pixel in the upper left corner of the image, the y maximum is often at the
bottom row and the y minimum is often at the top row.
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6.5.10.4.3 Image Cropping

6.5.10.4.3.1 Dialog

Crop Image *

Reqion specification : (i“s darcE " centered

Center : g r
Pixel Scaled
#left: [ [
wight: |19 1199k
yiop: |0 0.0
whottom: /853 EEE

=
threshold ;|0 ~
Region : Fiectangle

Ratation :

Figure 6-75 Image Cropping dialog

6.5.10.4.3.2 Discussion

Crops the image based on the specified region. Regions can be defined using extents (left, right, top
bottom) or using a center and size (height, width). The clipping center can be entered explicitly (x, y
position), or the image’s centroid can be used. If the centroid method is selected, a threshold value can
be used to ignore low intensity noise during centroid calculation. Positions and sizes can be entered in
pixel or scaled units. The clipping region can be either rectangular or ellipsoidal.
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6.5.10.5 Display tab

6.5.10.5.1 Dialog

Process Data - =:1508 S1R1P2C1 ot

Standard Processing ] Color # Conversion ]

Transform Processing Independent Axes Display } Macros ]
A-axis

Title - |hu:um False color : |Manual =
Units : |Pi?<'3|5 False Colar Map

Y -anis

Title |‘~"3l't

Units : |D'u<els

Z-anis

Title : |

Units : |ir|tens'rt'_.'

Cancel Help

Figure 6-76 Process Image dialog - Display tab

6.5.10.5.2 Discussion

The image display page is used to change the image's axis labels and set image specific false color
display. False color mode can be set to off, automatic, or manual.

e  Off uses the default (global) display mode for images.

e Automatic maps the entire z-axis data range to a color map that follows a standard color
progression (black, magenta, blue, cyan, green, yellow, orange, red, white).

e Manual allows the user to specify the mapping between z values and color. At present, setting
the axis labels is not supported as part of a macro operation. In addition, only manual false
coloring is supported as part of a macro operation.
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6.5.10.5.3 Image False Color Map

6.5.10.5.3.1 Dialog

Color Mapping

Calar map entr
Stark Calor P Eny

o Inzert Image value : (40000 Colar :

10000 [ Color selection
20000

Drelet
40000 elete RGE

J
' 1
[rata type inteqger T
[rata range : 0to 51644
Color transition : | Linear on RGE ﬂ

254
Clear J lﬁ Gresn
i

o S—
==
=
]

Default 255 Saturation

Intenzity

Cancel

Figure 6-77 Image False Color Map dialog

6.5.10.5.3.2 Discussion

Specifies a waveform specific false color map. If used, this color map overrides the map selected in the

global image display options.
6.5.10.6 Macro

6.5.10.6.1 Discussion

See the Waveform processing Macro discussion, Section 6.5.9.5.

6.5.10.7 Access
Select any waveform data display, then...

e Analysis | Process...

[ 1]
ooo
ooo
ooo

e Right-click, then select Process... from the popup menu.
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6.5.11 Combine Waveforms

6.5.11.1 Dialog

Combine Waveforms X
Avrithmetic with active wawefarm Correlation settings
Time
add | subrest |

(" Mone (" Quick (= Full

hutliply | Divide | Droop
[+ ‘Apply droop carrelation;

. . Time constant (secs) :
Special Functions

hdin : hdax : Step:
s | a— | [700n [45w [100m
Append | Average Al | Correlate Cnly

[v Flace the resultin & new window

Title - |Cumbined

0K Cancel

Figure 6-78 Combine Waveforms dialog

i

6.5.11.2 Discussion
The Combine Waveforms dialog allows the application of basic math operations on waveform operands.

Waveform arithmetic: Supports addition, subtraction, multiplication and division of waveforms. The
first operand is the active waveform, the second operand is selected by the user. The operation is
computed in the domain of the first operand. The second waveform will be interpolated, if necessary, to
match the domain of the first waveform. Any data outside the domain of the first waveform is ignored.

YvsY: Creates an output waveform using the y-axis data from the first waveform as the y-axis data, and
making the x-axis data from the second waveforms y-axis data.

Average: Averages the active waveform with any other selected waveforms.

Create new waveform: Creates a new waveform window for the result of the operation. If selected, an
edit control allows the user to specify the title for the new waveform. If not selected, the result replaces
the data in the active window.

Correlation: Automatically correlates the active and selected waveform before applying the combine
operation. The selected waveform is always correlated to the active window (i.e., the selected window
is modified, the active window is not). Two types of correlation are supported:

Time correlation: Quick correlation finds the position of the first point which is 1/2 the absolute peak
value, for each waveform. The algorithm then shifts the second operand waveform to time align the

half-max points. Full correlation uses the cross-correlation operator corr(f, g) = ffooo fx+t)g(r)dr
to find the shift value that maximizes waveform correlation. Note that the full correlation
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implementation utilizes the correlation theorem?, which requires FFTs of the operands. As a result,
operands will be 0-padded to have 2" points (see Section 6.5.9.2.5). If the operands are weakly
correlated and the padding is a significant portion of the waveforms, the resulting time correlation value
will be 0 because the padded portions have a stronger correlation than the other waveform data. To

apply full correlation without padding, resample the operand waveforms to 2" points before using the
correlation operation.

Droop correlation: Applies droop correction to the selected waveform, f,,,:(x) = fin(x) +
%fox fin(x) dx, to provide a better fit to the active waveform. The range of time constants, t, to check

must be specified. The time constant that provides the best fit is used to droop correct the selected
waveform.

If both Time correlation and Droop correlation are selected, time correlation will be performed first.
Correlate Only: Performs time and/or droop correlation without any other processing.
6.5.11.3 Access

Select a waveform plot, then:

e Analysis | Combine

+H=]

6.5.12 Combine Images

6.5.12.1 Dialog

Combine lmages >

Arithmetic with the active image Owerlay a contour on the active image

Add | Subbiact | m
[ i Cont lar : Change
P ultiply | Diivide | arkour colar - g
W Always convert to floating point Contour labels : | Default size
Label size: : 14 points

Apply a waveform ta the active image

. i
Apply waveform to image rows

* columnz

[v Create a new image for the result
Operation ;| Add -

Figure 6-79 Combine Images dialog

3 Given two real functions fand g, the Fourier transform of their correlation is the product of the Fourier transform
of fand the complex conjugate of the Fourier transform of g
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6.5.12.2 Discussion
The Combine Images dialog allows the application of basic math operations on image operands.

Image arithmetic: Supports addition, subtraction, multiplication and division of images. The first
operand is the active image, the second operand is selected by the user. The operation is computed
pixel by pixel over the dimensions of the first operand. Any data outside the dimensions of the first
image is ignored.

1-D filter: Applies a 1-D (waveform) filter to each row or each column of the active image. The selected
filter’s domain should match the limits of the images x or y axis.

Overlay: Plots the selected contour plot on the active image.:
Contour color: Selects the color of the contour lines.
Font: Selects the font size for the contour labels.
Create new image: Creates a new image window for the result of the operation. If not selected, the
result of the operation replaces the data in the active window.
6.5.12.3 Access
Select an image plot, then:

e Analysis | Combine

+[=]

6.5.13 Extract Waveforms

6.5.13.1 Dialog

Select Waveforms ot

Select the waveforms to extract :

#1508 51R1FI1C?
21508 STR1P1CZ envelope
1808 STR1PIC2 sqrd

Cancel

Figure 6-80 Selecting waveforms for extraction from an overlay
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6.5.13.2 Discussion

Extracts copies one or more waveforms from an overlay plot, creating a new waveform window for each
extracted waveform. The overlay plot is not modified.

6.5.13.3 Access
Select an overlay plot, then:

e Analysis | Extract
e Ctrl+F8

6.5.14 Macro List

6.5.14.1 Dialog

Macro List - 21308 S1IRTP1C2 sqrd

Macroz b acro Definition :
Apply examplel. mac A ewample macro
smoather.mac Basze-:0[5%)
|mtegrate [running)
.":".ppl_'r' all T =15 []

<8

Directory

il Kk

When processing overlays, apply
macro to all sub-wavefarmz

Figure 6-81 Macro quick-access dialog

6.5.14.2 Discussion

This dialog provides quick access to macros that have already been created as described in 6.5.9.5.
Selection of a macro from the list on the left displays the macro definition in the list on the right. The
selected macro can be applied to the active waveform / image, or to all displayed waveforms / images.
Application of a waveform macro to image data or of an image macro to waveform data will have no
effect.

The Macro List dialog is modeless, meaning that, once activated, it remains visible in front of the Analyze
window but allows operations in Analyze to be performed independently of the dialog window.
Modeless activation allows a variety of macros to be applied to a changing selection of waveform and/or
image plots. To close the dialog, simply reselect (uncheck) its menu option.

6.5.14.3 Access

e Analysis | Macro List
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6.5.15 Image Adjuster

6.5.15.1 Dialog

Image Adjust - 21308 51R1P2C1

Bright []: ' 0.0

Contrast [%)] I ‘00

[Famma : : | 0.64

Figure 6-82 Image display adjustment dialog

6.5.15.2 Discussion

This dialog presents a simple interface to quickly adjust fundamental display parameters of the image
plot in the active window. The Image Adjust display window shows the active image’s histogram and a
curve that represents the current brightness, contrast and gamma settings for that image. Adjustments
made in this interface are used to render the image, but do not affect the underlying data until the
Apply button is pressed. Selecting Apply will apply the current settings to the image data (making them
permanent), then reset the display settings to their default values (bright = 0%, contrast = 0%, gamma =
1.0).

The Image Adjust dialog is modeless, meaning that, once activated, it remains visible in front of the
Analyze window but allows other operations in Analyze to be performed independently of the dialog
window. Selecting a different image window will automatically update this dialog’s display and settings.
Adjustments can therefore be performed on several image plots simply by selecting each new image. To
close the dialog, simply uncheck its menu option.

6.5.15.3 Access
e Analysis | Image Adjuster
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6.5.16 Acquisition Configuration

6.5.16.1 Dialog

Acquisition & Reduction Configuration

Dizplay Options

Graphs per screen : IS_
Rows ,3_ Cals : |3_

"Out-of-gpec'’ D ata
[~ Orly show
[ Ahways show

" [oaix]

I~ Shaw timing surmirnary

Automatic Overlay

[~ group | running
Wavetorms ,_
per overlay : 8

v Ao cloze windows

Page delay [zecs] . |3

[ ata buffer size : 128

Frint Options
Raw

araphs per page : ’9_
Rows : ,3_ Cals : ,3_

Feduced

graphs per page : ’9_
Fows : ,3_ Cols: ,3_

v Use display settings

Chanrnel Select / Enable
Iv Dizplay selected
v Display new

[ Print selected
™

Hide Selections <<

Cancel |

Acquisition Dizplay 5 election :

Acquisition Print Selectian :

Feduction Enabling :

=-{w] &l Channels
= =10

=[] 4l Channels
=20

B[] ext_wey

=-[w] &l Channels
=] z10

Figure 6-83 Acquisition Configuration dialog

6.5.16.2 Discussion

The Acquisition Configuration dialog sets the display and print options for incoming acquired or reduced
data. The Acquisition Configuration options determine only how Analyze manages acquired and reduced
data transmitted from other modules or computers. Analyze does not control what data are transmitted
or when data are transmitted.

6.5.16.3 Details

Item Description

Sets the maximum number of graphs to display simultaneously. Changes to this
value automatically updates the Rows and Cols fields.

Graphs per screen

Rows, Cols Sets the number of Rows and Columns of waveforms to display on the screen.
Changes to the Rows or Cols values automatically updates the Graphs per screen
field.

Out-of-spec Out-of-spec waveforms are reduced waveforms that are not within the

minimum and maximum FOM (Figure of Merit) values that can be defined for
each Cal Item in the signal paths specified in the CalMan module.

Among the group of waveforms that are selected for display, show only those
waveforms that are outside the tolerances established in CalMan.

Out-of-spec,

only show
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Out-of-spec,

always show

Always display waveforms that are outside the tolerances established in CalMan,
regardless of the other display settings.

Show bar charts /
Defn.

Display specified bar charts during acquisition, following the acquired data. Only
enabled if a valid definition file was loaded when Analyze started. Select the
Defn. button to specify the location of the bar chart definition file. The bar chart
definition file format is described below in Section 6.5.16.5.

Show timing
summary

Display a timing channel summary following the display of the acquired data.

Automatic Overlay

Automatically display multiple waveforms as a overlay graphs. Each overlay will
contain data from multiple shots on a single channel. If auto-printing is enabled,
the waveforms will also be printed as overlays. During acquisition the individual
waveforms are automatically stored in the database, but the auto-overlay
waveform is not stored. The overlay waveform can be saved to the database
manually (right-click on the overlay, select Store). Automatic overlay types:

Group — overlay multiple shots within a burst. For example, if a burst of 10 shots
is acquired with 4 waveforms per overlay, 3 overlay waveforms will be created
for each channel. The first two overlays will contain 4 waveforms and the last
overlay will contain 2 waveforms. This option is only available on systems that
support burst mode acquisition.

Running —overlay waveforms over multiple shots in single shot or repetitive
single shot mode. On each shot, the overlays will continue to append the new
waveforms, up to the specified number of waveforms, N. Once the overlay is
filled, waveforms from the most recent N shots are displayed. Running overlays
can be reset by selecting the Reset Overlays item in the Acquisition menu or on
the toolbar.

Waveforms per
overlay

Sets the number of waveforms to combine into a single overlay, if automatic
overlay mode is enabled.

Auto close Automatically close all windows before displaying acquired and reduced data
windows from an acquisition station.
Page delay Sets the minimum amount of time to wait between filling the screen with graphs

and clearing the screen for the next graph.

Data buffer size

Specifies the size of the buffer for displayed waveforms. Analyze stores this
number of waveforms internally, which allows paging through the buffer one
screen at a time. When the buffer is full, new waveforms will replace the oldest
waveforms in the buffer.

Print Options,
Graphs per page

Sets the number of graphs to print per page.
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Print Options, Use
display settings

If checked, disables the print options for the number of graphs per page and
instead uses the display settings for graphs per screen.

Display selected

Enables the display of acquired data. If unchecked, no raw data will be displayed

channels regardless of the other settings.
Display new Displays channels from instruments that have been recently added to DAAAC (in
channels the TestMan module), but that have not yet been configured in Analyze.

Print selected

Enables printing of acquired data. If unchecked, no raw data will be printed,

channels regardless of the other settings.

Print new Prints channels from instruments that have been recently added to DAAAC (in
channels the TestMan module), but that have not yet been configured in Analyze.
Show / Hide Toggles display of the channel specific display, print and reduction selection
Selections controls (see below).

Display Selection

Selects the channels to be displayed by Analyze.

Print Selection

Selects the channels to be printed by Analyze.

Reduction
Enabling

Enables the display and print options for each channel’s reduced waveforms.
Specification of which reduction waveforms are displayed and printed is made
per waveform in TestMan’s cal graph. Reduction channels that are unchecked
here will not be displayed or printed, regardless of their settings in TestMan.

6.5.16.4 Access

e Acquisition | Configuration

|
=

6.5.16.5 Bar Chart Display Configuration

During an acquisition, Analyze can display single-point data as bar charts. Defined bar charts windows
are displayed with the raw data, and are displayed in addition to the individual single-point channels
(i.e., bar charts do not replace the display of individual single-point channels). Multiple bar chart
windows can be defined, each with data from one or more channels. To configure bar chart displays:

1. Create a bar chart definition file (see below);

2. Select the file using the Defn. button in the Acquisition Configuration dialog (Section 6.5.16.3);

3. Select Show bar charts in the Acquisition Configuration dialog.
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The bar chart definition file is a text file with the following keyword, value pairs:

Keyword Value Value type | Required
NUMCHARTS Number of defined charts (display windows) Number X
CHART Chart ordinal number Number X
CHARTTITLE Chart title (display window title) String

CHANNEL <station_name>:<channel_name> String X
NOMVALUE Nominal value (draw a reference line at this level) | Number

BARMIN Minimum bar display value Number X
BARMAX Maximum bar display value Number X
YELHI Upper limit for warning range (yellow display) Number

YELLO Lower limit for warning range (yellow display) Number

GRNHI Upper limit for good range (green display) Number

GRNLO Lower limit for good range (green display) Number
ENDCHANNEL | n/a (termination marker for channel definition) n/a X
ENDCHART n/a (termination marker for chart definition) n/a X
END n/a (termination marker for definition file) n/a X

Example definition file:

NUMCHARTS 2

CHART 1

CHARTTITLE primary values
CHANNEL zklO:sp chl
NOMVALUE 10e-6
BARMIN 0.0

BARMAX 20e-6

YELHI 15e-6

YELLO 5e-6

GRNHI 1le-6

GRNLO 9e-6
ENDCHANNEL

CHANNEL zklO:sp ch2
NOMVALUE 9.5e-6
BARMIN 0.0

BARMAX 15e-6

YELHI 13e-6
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YELLO 2e-6

GRNHI 10e-6

GRNLO S%e-6
ENDCHANNEL

CHANNEL zklO:sp ch3
NOMVALUE 10.8e-6
BARMIN 0.0

BARMAX 20e-6

YELHI 15e-6

YELLO 6e-6

GRNHI 12e-6

GRNLO 9e-6
ENDCHANNEL

ENDCHART

CHART 2

CHARTTITLE misc data
CHANNEL zk10:sp2 ch7
BARMIN 5e-3

BARMAX 10e-3

GRNHI 7e-3
GRNLO 5e-3
ENDCHANNEL
ENDCHART
END
primary values | = ” (=] ” £ |
20 151 20y
0.0| 0.0| 0.
zk10: Zk10: Zk10:
sp_chl sp_ch2 sp_ch3
[ a7 ] IRTETI [ o3y ]

Figure 6-84 Bar chart display window CHART 1 in the example

Notes:

e Each line should contain one keyword and value, or one termination keyword
e Required and optional items must be ordered as shown above.
e The definition must contain at least one chart and one channel
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6.5.17 Acquisition Settings viewer

6.5.17.1 Dialog

Acquisition Configuration x
Acquisition Description fake instrs -
Acguisttion Mode SingleShot ]
Auto Export 1 Path WwickyWShproducts \DAAAC ..
Auto Export 1 Type Disabled
Auto Export 2 MNo
Auto Export 2 Path
Auto Export 2 Type Disabled
Auto Export Wims Yes
Auto Print Vfms Mo
Auto Reduction fes
Burst Num 2 e
DB Test Index 1
Export Log 1 Ma
Export Log 2 MNo
Init on Ga Mo
Init on Ok fes
Instrument Count Per Station[0] 5
Instrument Order Yes
ls Test Director Mo
be StatLay Yes
Log Page Index 0.0
Num Bursts 1 j

Figure 6-85 Analyze acquisition settings review

6.5.17.2 Discussion

Presents a read-only view of the acquisition settings associated with a waveform or image.

6.5.17.3 Access

e Right-click on a displayed waveform or image and select View Associated | Acquisition Settings.
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6.5.18 Signal Line viewer

6.5.18.1 Dialog

Signal Line X
Type MName Description
Aftenuator GdB
Aftenuator 3dB
Cable cl
UserProcess paly
Carmhine add

Close

Figure 6-86 Analyze signal path settings viewer

6.5.18.2 Discussion

Presents a read-only view of the signal line items associated with a waveform or image. Double-click an
item in the list to display that item’s settings.

6.5.18.3 Access

e Right-click on a displayed waveform or image and select View Associated | Cal Line.
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7 NetCom

7.1 Overview

NetCom is the communicator between DAAAC’'s modules, the database, and the network. NetCom
starts automatically when Archive starts, and it must be running for DAAAC to access the database.

The database stores the system configurations and such data as waveforms, instrument settings and Cal
Item data. As such, DAAAC relies on an active, open database. Each module (Archive, Analyze and
TestMan) must have access to this database, and NetCom provides that access.

NetCom does have a minimal user interface that displays status information, but you will rarely need to
interact directly with this module. NetCom’s configuration settings can be modified from Archive, as
described in Section 0.

#+ NetCom
StandAlone Mode Sans Metwork?

Debugging Dave—NT NetCom.

Uersion = 1.

ZAUTJAUAZ2ZK "C:“\Program Files“DAAAC4@“Archive.exe"

BE1AGZ27A — Open the ODBC;DBQ=D::\sourcesDaaacd@ DB \redtest8_mdb;Driver={Microsoft
Access Driver (*_nmdbhd};PageTimeout=5808:; Databasze ...

VJerzion = 1.9

ZAUIJAUAZK "C:“Program Files“DAAAC48@“Archive.exe"

BA1AS4DA — Open the ODBC;DBQ=D:>sourcesDaaac4@ DB redtest8.mdb;Driver={Microszoft
Access Driver (*_mdb)};PagelTimeout=5808; Databasze ...

VJerzion = 1.7

ZAUVIJAUAZK "C:“Program Files“~DAAAC4B“Analyze.exe"

BALAIF?A — Open the ODBC;DBG=D:“szourcesDaaac4@~ DB redtestd _mdb:Driver={Microsoft
Access Driver (#_.mdh)};PageTimeout=580A; Database ...

MetCom Active and OnLine?

Protocol ncalrpc accepted?

VJersion = 1.7

ZAUTJAUAZK "C:»Program Files“DAAAC4B~CalMan.exe'

BA1ASEDB — Open the ODBC;DEQ=D:“sourceDaaacd4@~DBredtestd _mndb:Driver={Microsoft
Access Driver (*.mdh)};PageTimeout=580A; Datahase ...

B081A58DA — The ODEC;DEQ=D:“source“Daaac4@ DB redtest8 _mdb;Driver={Microsoft Acce
g5 Driver (*.mdhd>}:PageTimeout=580H; Database is Closed?

Jerzion = 1.9

ZAUVIJAUAZK "C:“\Program Files“DAAAC4AB“Acguire3d2.exe"

BA1ASEDA — Open the ODBC;DBQ=D:“sourcesDaaac4d@ DB redtest8.mdb;Driver={Microsoft
Access Driver (*_mdb)};PageTimeout=5808; Databasze ...

BA1ASEDA — The ODEC;DBQ=D:“source-Daaac4@-DBE-redtestd _mdh;Driver={Microszoft Acce
ﬁs Dgiuer ;*émdh)};PageIimeuut=SBEB; Database iz Closed?

ersion = 1.
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8 Cal Items

This section presents a formatted description of every available item in the cal item inventory. The
format is as follows:

e Section E.x— Cal Item Name

e Section E.x.1 — Category —
o Waveform Reduction — used to process waveform data
o Image Reduction — used to process image data
o No Reduction — used for documentation purposes only

And type

o Hard —represents a hardware item in the signal path
o Soft—represents a software processing operation
e Section E.x.2 — Discussion. Complete description of the Item
e Section E.x.3 —Item Data
e Section E.x.3.1 — Dialog Image
e Section E.x.3.2 — Dialog Discussion. Description of the item dialog
e Section E.x.3.3 — Dialog Details. Tabular description of every dialog control, by name.
e Section E.x.3.4 — Subdialogs. Image, discussion and details of subdialogs accessed from the Item
dialog, if any.
e Section E.x.4 — Cal Item Icon.

Note that Section E.1 groups the most common Cal Items, with similar or identical interface, into a single
entry. The remaining E.x sections refer to special cases of Cal ltems.

When added to a graph cal items have an associated reduction dialog. The reduction dialog and its
various subdialogs are discussed in detail in 4.8.29.

8.1 Standard Cal Items

8.1.1 Category
WAVEFORM Reduction — Hard ltem.

8.1.2 Discussion

This section describes the CalMan functional interface for a group of Cal Items that use a single curve to
characterize the item. This group includes:

e Amplifier —scales the level of an input signal, increasing by the gain of the amplifier.
e Attenuator — attenuates the level of an input signal. Like the amplifier, uses a gain factor,
but unlike the amplifier the gain values are negative.
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8.1.3

Balun — connects a balanced electrical load (e.g. a d-dot sensor) to an unbalanced load (e.g.,
a cable).

Cable — transmits a signal from one location to another. A cable introduces impedance and
capacitance that are applied linearly to the signal as a function of cable length. A TDR curve
can also be specified, but is not used to process the data.

Coupler — A device for sampling the through signal. Note that only the through signal is
characterized. To characterize multiple item outputs, use a multi-port item.

Filter — limits the signal’s frequency content.

Integrator — integrates the input signal. Active integrators apply the specified
characterization curve, while passive integrators apply droop correction, f,,:(x) =

fin(x) + %foxfin(x) dx, using the provided time constant, T. An impedance curve can also
be specified, but is not used to process the data.

Item Data

8.1.3.1 Dialog

Balun: ot
tem Data l
MName/Description
Mame |I:|alun

Description |uses the standard cal item dialog

Curve Setup Delay

Curve 0 ns

Cancel | | Help

Figure 8-1 The Balun item uses the standard dialog

8.1.3.2 Discussion

Most Hard Cal Items are derived from the standard form of Figure 8-1. This includes a unique item
name and descriptive text. A Curve button opens the dialog of 8.1.3.3.1. It is used to specify the curve
that characterizes the effects of the item on the input signal. A Delay field is used to specify the signal
propagation time through the item in nanoseconds. During reduction, the delay value is subtracted
from the time domain signal’s x-axis values. Many items modify this standard interface by removing the
Curve or Delay field and/or adding additional fields as specified immediately below.
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8.1.3.3 Details

Item Description

Name This field requires a unique name, and duplicates are not allowed. For relaxed
inventoried systems, only; this does not appear in strict inventoried systems.

Description Optional description for this Cal Item.

Curve Opens the Curve dialog shown below, to define the curve that characterizes the
input signal response to the device.

Delay ns Signal propagation delay through the item.

8.1.3.3.1 Dialog Variations by Cal Item

The following table presents controls for standard cal items that differ from the standard dialog shown in

Figure 8-1.
Cal Item Item Description
Amplifier Pulse Cal Date The date the last Pulse Calibration was performed on the item.
This item is informational for the purpose of documentation. It
does not affect the function of the Cal Item at reduction.
Std Dev Standard deviation from the last pulse calibration. This value is not
used during data reduction.
Pulse Cal. Calibration factor from the last pulse calibration. This value is not
used during data reduction.
Attenuator | Inline The attenuator type is Inline. An inline attenuator has a single
input. The number of positions is set to 1 and cannot be changed.
Rotary The attenuator type is rotary. Rotary attenuators can have more

than one input port / attenuation value.

Number of positions

The number of input ports for rotary type (multiple input)
attenuators. Characterization curves should be specified for each
position.

Current position

The current input port to the rotary type. Determines which input
is currently used during data reduction. The inline type’s current
position is always 1.

Edit Curve

Activates the Curve dialog for specifying the characterization value
or waveform.
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Curve at position

For rotary attenuators only, selects which curve will be viewed /
edited when Edit Curve is pressed.

Cable Cable type The cable type helps determine how reduction is performed for
this item. The velocity of propagation is known for each type, and
the delay is automatically calculated according to the length of the
cable, as entered in the Length field. The cable type selected
should match the actual cable type in use. If type Other is selected,
the delay is not computed from the length, but can be entered
manually.

Connector A/B Cable-end connector types. Informational - not used in data
reduction.

Length The actual length of the real cable in feet. The length field is used
in conjunction with the Cable Type field to compute the delay.

Delay The electrical delay, as calculated from the cable length and type
or manually entered. The waveform will be shifted by this amount
during data reduction.

Electrical delay If checked, the cable delay is determined from the slope of the

included in phase characterization phase data. In this case, the characterization

data phase curve should not remove (“dial out”) the delay. If phase data
is not available, the fixed delay value will be used.

Gain Curve Activates the Curve dialog so that a characterization waveform
may be assigned to this item for reduction.

TDR Curve Activates the Curve dialog so that a characterization waveform
may be assigned to this item. The TDR curve is not used in
reduction.

Filter Filter Type Informational - not used during data reduction.

Free Space | Distance The free space distance between radiating and receiving
components (antennas).

Units The units of the free space distance.

Integrator | Type Allows selection of Active or Passive integrators.

Time constant

Specifies the integration time constant in microseconds.

Gain Activates the Curve dialog for viewing / editing the
characterization waveform.
Impedance Not presently supported
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Multi-Port | Number of Ports Number of ports on the multi-port (input or output) side of the
item
Curve Setup (port) Determines which port’s characterization curve will be viewed /
edited when Curve is selected.
Probe Probe Type Available probes are Voltage Monitor, Current Monitor, and
Arbitrary (any other).
Input units Volts, amps or other.
Conversion factor Scalar factor to convert probe output to probe input.
Integrate Signal If a differential probe, checking this box will integrate the signal
before processing.
Time Shift | Time shift While most items have a delay value that is subtracted from the x-

axis values during the reduction process, the time shift value is
added to the x-axis values. The time shift value may be positive or
negative.

8.1.3.4 Subdialogs

Standard items are characterized by a response curve, which can either be defined by a polynomial or a
waveform. Select the curve type to display the polynomial or waveform controls, or select None if the
item has no curve. The expected units of the characterization curve are shown with the curve type.
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8.1.3.4.1 Curve — Polynomial

8.1.3.4.1.1 Dialog

Curve Specification

Curve Type

Palynomial - Gain vs. Frequency [GHz. dB)

5[ ]

[ Oese |

(damy

Title: polynomial preview
Carament [fix] = 1%+ -0.26™2 + 0.03%™3

Retrierve Waveform

o]

[

Dizplay domain

Send Waveform to Analyze

Figure 8-2 Curve definition using a polynomial characterization

8.1.3.4.1.2 Discussion

Polynomial curve specifications are typically used for items that have a relatively flat or linear response
over the operational frequency range, although higher order polynomials are supported. Note that the
standard units for polynomials are dB vs. GHz. The use of GHz instead of Hz removes the need for
excessively small scaling factors for the high-order terms. Also note that most items use gain vs.
frequency, which means that attenuation is specified as a negative value. For example, the cal factor for
a 6 dB attenuator would be -6. A preview curve is generated over the specified domain, as polynomial

coefficients are entered.

8.1.3.4.1.3 Details
Item Description
Polynomial When selected, activates the Polynomial curve reduction fields. The defined
polynomial then is used to characterize the Cal Item during reduction.
dB The polynomial can be a constant value (power == x”0), or up to a tenth-order
polynomial. To create the polynomial, enter a coefficient value in the dB field.
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Next, select the associated Power (x*0 .. x*10). Finally, select Accept to add the
specified monomial to the total polynomial. The Current Polynomial box
displays the complete polynomial. An existing term’s coefficient may be
modified by selecting the desired Power value, entering a new dB value, then
selecting Accept.

Power Current polynomial power.

Current Polynomial | The configured polynomial. The polynomial will be displayed from lowest to
highest power (f(x) = a + bx + cx*2 + dx"3 +...), regardless of the order of entry.

Accept Enters the monomial specified by the current dB and Power values into the
polynomial.

8.1.3.4.2 Curve — Waveform

8.1.3.4.2.1 Dialog

Curve Specification -

Curve Type

W aveform - Fain ve. Frequency [Hz, dB, radianz)

Dizplay domain

kin [GHz):

Attenmuation (dBY
Bod

'
]

Frequency (GHz)

Tite: rgld2 10t
Comment:

Retrieve W aveform Send Waveform to Analyze

Proceszed Raw File Import | Send

Cancel |

Figure 8-3 Curve definition using waveform characterization

8.1.3.4.2.2 Discussion

If a characterization waveform has been created for the cal item with a network analyzer or other
instrument, the waveform can be directly used to characterize the item. The Waveform view of the
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Curve Specification dialog displays the current waveform, and allows selection of a new waveform. If
you select Raw or Processed, a retrieve file dialog will appear for selection of a waveform from the
database.

If you select File Import, an Open File dialog will appear for choosing a data file to import. Once the file
is selected, the Waveform Import Titles dialog will appear, that allows you to enter axis titles and units.
This version of the file importer supports only comma-separated ASCII data without header information.
Magnitude-only files should contain x, y pairs; real / imaginary and magnitude / phase files should
contain x, y, z triples.

To import additional data formats, first import the file in Archive, then select the imported waveform
using the Processed button in the Curve Specification dialog. Note that the standard units for waveform
characterization files are dB vs. Hz. Some components use other units, so be sure to check the expected
units text at the top of the Curve Specification dialog.

8.1.3.4.2.3 Controls

Item Description

Waveform When selected, activates the Waveform curve fields. The selected waveform is then
used to characterize the cal item during data reduction. When a waveform is selected
(Raw, Processed, or Get File), the waveform selected is displayed.

Processed Select a processed waveform from the database.

Raw Select a raw waveform from the database.

File Import Select a waveform from an external file. The waveform will be imported as processed
data and linked to this item.

Send Open the characterization waveform in the Analyze module.

8.1.4 Icons
<M SR

8.2 Rotary and Controllable Attenuators

While attenuators are grouped under the standard items, above, some attenuator settings require
additional discussion. The attenuator type (rotary or inline) and number of positions must be specified
when the item is created, and cannot be changed after the item is created. An inline attenuator has a
single characterization curve and a rotary attenuator has multiple attenuation values. Each attenuation
position has a corresponding characterization curve. The rotary attenuator’s current position
(attenuation setting) is manually selected from the item’s dialog.

A controllable attenuator is linked to a computer controlled instrument. To create a controllable
attenuator, select the Inline type and add the item to the graph. You can then specify the controllable
attenuator source. If there are no entries in the attenuator source list, then add the associated
instrument before configuring this item. Changes to the source attenuator instrument will automatically
update the item’s controllable attenuation value. Note that the attenuator reduction will apply both the
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controllable attenuation value and the item’s gain curve if present. If the only attenuation comes from
the controllable instrument, leave the item curve empty.

8.3 Multi-port Cal Items

Multi-port cal items are signal path items that can accommodate more than one input or output port.
Because of their unique capabilities, they require special consideration when created, and when
inserted in and removed from the graph.

Note that the terms input and output depend on which way the data is flowing. During acquisition, data
flows in from the sensor side of the cal line, and out to the instrument side. The reduction sequence
proceeds in the opposite direction, so data flows in from the instrument and out towards the sensor.
Physical components (attenuators, cables, splitters, switches, etc.) typically use the acquisition flow,
while user processing components (combine, overlay, image process, etc.) use the reduction flow.

Cal Manager supports the following multi-port cal items:

e Adder (Multi Port)
e Splitter (Multi Port)
e Coax Switch

e Combine

e Qverlay

¢ Image Branch

e Waveform Branch

Adders and splitters are both derived from the same Multi Port cal item in the inventory list. When first
created, the number of ports must be specified, but the type (adder or splitter) is not defined until the
item is placed in the graph.

Coax switches are multi-port cal items because they can have multiple input or output ports. However,
only one port can be active at a time. This active port can be set only from within the configuration
dialog after the item is inserted into the graph.

Combine, Overlay, Image Branch, and Waveform Branch items support user-defined processing. Their
ports do not correspond to physical connections in the signal line.

8.3.1 Multi Port - Adders & Splitters

8.3.1.1 Category
WAVEFORM Reduction — Hard

8.3.1.2 Adder Nodes

Adders are multi-port cal items that have multiple active input ports and are created from the Multi Port
item in the inventory list. The number of ports must be specified when the Multi Port item is created,
and cannot be changed after the item is created.

Data reduction is not available for Adder items, as the relative contributions of each adder input to the
total adder output signal are unknown.
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Figure 8-4 Adder node in a cal line
To attach cal items to Adders:

1. Insert the cal item to the right of the Adder by either:
e right-clicking the Adder and selecting Insert a new item to the RIGHT of this item from the
popup menu;
e using the inventory list to drag-and-drop the cal item onto the Adder.
2. Select a port from the Port Selection dialog that is displayed next. If Cancel is selected from this
dialog, the cal item will not be attached to the Adder.

If the new cal item is the first item attached to the Adder, it will reside to the immediate right and on the
same line. Subsequent inputs are placed on lines just beneath the Adder’s line. A port must be selected
from the Port Selection dialog that is displayed before the item can be attached. Additional cal items
then can be attached to these external inputs.

8.3.1.3 Splitter Nodes

Splitters are multi-port cal items that have multiple, active output ports. The splitter is derived from the
Multi Port cal item in the inventory list. The number of ports must be specified when the Multi Port item
is created, and cannot be changed after the item is created.

Outputs from the splitter are linked only after the item is added to the graph. The first output port
connects to the cal item to the splitter’s immediate left. This link is required and automatically made
when the splitter is added to the graph. Because the item to the left is on the multi-port side of the
splitter, a connection port must be specified.

In the graph display, the splitter node is marked by a small arrow along its bottom edge. Nodes that are
attached to splitters contain an arrow pointing inward toward the center of the attached item, to
indicate the direction of the signal as it is acquired.

When cal items are inserted to the right of a node that connects to a splitter, that splitter output is
reassigned to the new node. In other words, splitter outputs must be connected to the ends of other cal
lines, not the middle. The only line that can have items after the splitter connection is the line
containing the splitter itself. When a node connected to a splitter output is deleted, the associated
splitter port is freed and made available for reassignment to another node.

Splitter outputs may not be assigned so that the output path would eventually link to an input of the
same splitter (self-referential or cyclic input). An output from a splitter may not be on the same line as
the Splitter, or connect to Adder item inputs. Any attempt to make an illegal connection will trigger a
warning message, with an explanation of why the connection is illegal.
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Figure 8-5 - Splitter node linked to two cal lines
To set splitter outputs:

1. right-click the splitter and select the pop-up menu item Set Output to Another Node.
2. left-click the node that is to accept the output signal from the splitter. This node must be one that
is the absolute last node on a line.

To disconnect the node from the splitter, right-click the node to activate the pop-up menu then select
Disconnect From Source. This also frees the port for use with another node.

To draw connecting lines from the Splitter to its external input, select Draw connecting lines for multi-
port items from the Display Preferences dialog. Single-clicking on a node connected to a splitter output
will highlight the connection.

Reverse Direction Nodes. Consider a system with signal paths that include a path from a source to an
radiating antenna, with a coupler that branches to a diagnostic channel. Reduction along the path from
the instrument channel to the signal source uses standard techniques — reduction of each component
inverts the effects of that component. Reduction along the other path, from the instrument channel to
the transmit antenna, requires a different method. Instead of applying the inverse of the cal value, the
reduction should directly apply the cal value (e.g., reducing an attenuator decreases the signal levels). To
support this type of reduction, nodes can be added to a splitter using reverse direction. Nodes added in
this manner do not connect with other nodes that move towards a channel on the left —they reverse
direction and form a new path that moves to the right (see Figure 8-6). In the figure, the item on port 2
has been added with reverse direction. Items that attenuate the signal along the port 2 path will
decrease the waveform amplitude during the reduction. To add a node with reverse direction, right-click
on a splitter and select Insert a new item with REVERSE direction from the popup menu.

— ¢ —_— i

pulsed rt_rg58-10-12 splitter2 &dB
2—H

1007

Figure 8-6 - Splitter with reverse direction node on port 2
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8.3.1.4 Multi-Port Item

8.3.1.4.1 Dialog

Multi Port: x

ltem Data

MName/Description

MName ‘spliﬂer ‘

Description ‘2"”9!’ splitter ‘

Delay Number of Parts
R
Curve Setup
Curve atport 1 ~

Cancel Apply Help

Figure 8-7 Multi Port (adder / splitter) configuration dialog

8.3.1.4.2 Discussion

Adders and Splitters use the Multi Port configuration dialog, which includes standard Curve and Delay
controls. In addition, the number of input ports (Adder) or output ports (Splitter) must be assigned.
Once assigned, the number of ports cannot be changed after the dialog is closed. Each port on the
multi-port side has a characterization curve. The selected curve is assigned to a port using Curve Setup.

8.3.1.4.3 Details

Item Description

Name A unique cal item name, used to identify the item in the inventory list and graph.
Description Descriptive text.

Delay Propagation delay through the Adder / Splitter

Number of Ports | The number of input ports for an Adder or output ports for a Splitter.

Curve at port Specifies the characterization curves for each port.
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8.3.1.4.4 Subdialogs

8.3.1.4.4.1 Curve
The Curve dialog as described in Section 8.1.3.4.1.

8.3.1.4.4.2 Item Direction

[tern Direction oy

(®) Multiple signal outputs [e.g.. =plitter)

() Multiple signal inputs [e.q., adder]

Core

Figure 8-8 Choosing direction when inserting a Multi Port item in the graph

The Item Direction dialog appears when a Multi Port item is added to the graph. It is used to configure
the node as an adder — sum multiple signal inputs into one output signal; or a splitter — divide a single
input into multiple signal outputs. Inputs here refer to the side of the component connected to the
probe/sensor, while outputs refer to the side connected to the recording instruments.

8.3.1.4.4.3 Port Selection

Port select: splitter2 >

Ports Avaible
2

3
4

Cancel

Figure 8-9 Port Selection dialog

The Port Selection dialog appears when the Adder/Splitter node is first added to a cal line. It also
appears when a new item is added to the right of an Adder or when Set Output to Another Node is
selected from the right-click popup menu of a splitter. The dialog is used to select the port to which the
input (Adder) or output (Splitter) node will be connected. The choice of ports will determine the
characteristic curve to be applied to the data when reducing the item.
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8.3.1.5 Icon
+

8.3.2 Coax Switch

8.3.2.1 Category
WAVEFORM Reduction — Hard

8.3.2.2 Discussion

Coax Switches are multi-port items that can have a single port on one side and multiple ports on the
other. Only one of the ports on the multi-port side can be active at a time. The number of ports must be
specified when the switch is created in the Inventory List, and cannot be changed after the item has
been created.

When the switch is placed in the graph, the switch direction must be specified — either multi-input or
multi-output type. Here inputs and output refer to the direction of flow as the signal is captured, from
sensor to instrument channel. If the switch is a multi-output switch (like a splitter), a port number must
be specified when connecting nodes to its left. If it is a multi-input switch (like an adder), a port number
must be when connecting nodes to its right. In Figure 8-10, the switch on the left was added as a multi-
input node and the switch on the right as a multi-output node.

Attaching Coax Switches and selecting ports is done the same way as with Adders and Splitters (Multi
Port items). See Sections 8.3.1.2 and 8.3.1.3.

To select the active port, double-click the switch node to display the Coax Switch’s user interface. Select
Current position to specify the active port. The selected position is stored in the graph node, so the
same switch item can be used in multiple graph locations with different positions. As shown in Figure
8-10, the switch position is displayed below the node and links from active ports are drawn with solid
lines while links to inactive ports are drawn with dashed lines.

- ’ — o= e
S1R1P2C1 2-port 50ft 71 2-port
Pos 1 ' Pos 1
2] e,
10:0Ft

Figure 8-10 Coax Switch nodes in the graph
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8.3.2.3 Item Data

Coax Switch: >

ltem Data

MName/Description

Name ‘swﬁch-?. ‘

Description ‘2'F'0|1 switch ‘

Switch Positions

MNumber of positions : Current position: |1 e

Curve Setup Delay

Curve at position |1 v D ns

Cancel Apply Help

Figure 8-11 Coax Switch configuration dialog

Item Description

Number of positions | Total number of ports (input or output).

Current position The switch position, and port that will be traversed during data reduction.
Curve at position Specifies the characterization curves for each port / position.
Delay Inherent time delay of the component.

8.3.2.3.1 Subdialogs
The Curve dialog as described in Section 8.1.3.4.1.

8.3.2.4 Icon
-

8.3.3 Combine

8.3.3.1 Category
WAVEFORM Reduction — Soft
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8.3.3.2 Discussion

Combine items are multi-port items that use arithmetic to combine the reduction outputs from multiple
nodes. Combine items are added to the graph, then linked to other nodes (the other operands). To link a
combine node to an operand node, right-click on the combine node in the graph and select the Select
Combine Operand menu item, then click on the operand node (or click outside all nodes to cancel the
link action). The combine node’s links to its operand nodes are drawn with a dotted line. The data from
the node to the immediate left of the combine node is typically the left (first) operand of the operation.
For example, if the operation is subtraction the node to the left of the combine is the minuend and all
other operands are subtrahends. The left (first) operand always determines the domain of the output. A
database waveform or polynomial can also be selected as an operand. Stored operands can optionally
be selected as the left (first) operand (see Section 0).

8.3.3.3 Item Data

Combine: mult >

Combine

MName/Description

Name ‘mult ‘

Description ‘creates a scaled version of the store curve ‘
Qptions

Operation: | Multiply W Correlation: |None ~

[~] Apply single point operands to all waveform points

Apply stored waveform as firstoperand  ~ Select Waveform

Stored operand |S:'I455 S1R2P7C2 smoothed

Cancel Apply Help

Figure 8-12 Combine configuration dialog

Item Description

Operation The combine operation: Add, Subtract, Multiply, Divide, Y vs Y, Correlate only.

Correlation | If selected, automatically aligns the waveforms before overlaying. Quick correlation
matches the 50% points of pulses’ rising edges, Full correlation applies the frequency
domain correlation function.
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Apply single | If selected, a single-point waveform’s y value will be applied to all points in the other
point to all operand waveforms. If not selected, the single-point y value will only be applied at the
location where the single-point’s x value matches the other operands’ x values.

Stored A specified polynomial or stored waveform can be selected as an operand for the
waveform combine operation. The following options are available:
application

e No stored waveform. A stored waveform is not applied.

e Apply stored waveform as first operand. The specified stored waveform will be
applied as the first (left) operand. This means that the stored waveform will
determine the domain of the output.

e Apply stored waveform as last operand. The specified stored waveform will be
applied after all other operands.

Select Opens the standard Curve dialog to either define a polynomial or select a stored
Waveform waveform to be an operand in the combine operation.

8.3.3.3.1 Subdialogs
The Curve dialog as described in Section 8.1.3.4.1.

8.3.3.4 Icon

¥
EdiEd

8.3.4 Overlay

8.3.4.1 Category
WAVEFORM Reduction — Soft.

8.3.4.2 Discussion

Overlays are created and linked in the same way as the Combine node, but because they produce a
display-only object (one that cannot be further processed), an Overlay output is always transparent to the
other nodes in the line. During reduction, a node to the right of an Overlay will receive its input data from
the node to the left of the Overlay. Overlay nodes can be placed anywhere in the graph.
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8.3.4.3 Item Data

Qveray l

Mame/Description

Name ||:m'er|a:.'

Description ||:uver|a'_.' with stored waveforms

Options
Comelation :  |Maone -

Overay the following stored waveforms -

Proc 5:345 51R1PICT dose
Proc 5:3335 S1R1P1CT dose

Add | Remove All |

QK | Cancel | | Help |

Figure 8-13 Overlay configuration dialog

The Overlay item takes the signals from multiple Cal Items and/or waveforms stored in the database, and
collects them in a single overlaid waveform. The Overlay may be comprised of up to eight database
waveforms and any number linked of input sources (graph nodes).

Item Description

Correlation If selected, automatically aligns the waveforms before overlaying.

e Quick correlation matches the 50% points of pulses’ rising edges,
e Full correlation applies the frequency domain correlation function.

Overlay the following | A list of database waveforms that will be included in the overlay.
stored waveforms:

Add Adds a new waveform to the list of stored waveforms. Uses the Curve dialog
to select the waveform.

Remove Removes the current selection from the stored waveform list

Remove All Removes all items from the stored waveform list
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8.3.4.4 Subdialogs
The Curve dialog as described in Section 8.1.3.4.1.

8.3.4.5 Icon
¥
8.4 Mixer

8.4.1 Category
WAVEFORM Reduction — Hard

8.4.2 Discussion

Mixers are used to perform down-conversion from high frequency narrowband signals to lower
frequency signals that can be recorded by a lower bandwidth instrument. The mixer has a special role in
narrowband waveform reduction, because it creates a frequency vs. time reference that can be used by
this channel and by other narrowband channels that use crystal (diode) detectors (see Section 9.1).

The mixer is one of the few cal items that produces multiple output waveforms. In addition to creating a
power vs. time waveform, the mixer can also generate frequency vs. time and spectrum plots. During
data reduction, the power vs. time waveform is the output passed on to the next item in the signal path.
Each of the output waveform types has configuration settings (Figure 8-14 and see Section 9.1), which
are accessible from the Settings button on the Reduction page. Because the output waveform settings
are specific to each node, they are not accessible until the mixer is added to the graph.

The mixer is also one of the few items that uses multiple characterization curves. Because the mixer
combines the RF data with a variable LO source, complete characterization requires curves measured at
multiple LO frequencies, spanning the range of possible LO settings. Selection of the operating LO
frequency can be done manually, or by specifying an available LO instrument channel. If the mixer
references an LO channel, any changes to the associated local oscillator instrument will update the
current LO frequency in the mixer node.
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Frequency vs. Time

PVST Setup >
Computation Method

v Perform half-cycle envelope calculation " Peak values * ZFero crossings

[v Feset domain to match input wasefom )
S ettings

Minimum zignal lesvel ; |10 [% of max]

v Perform Sinef Inberpolahior

| ok | Cancel |

I+ Equalize points [resample)

Fiesample number of pointz ;:  |200

Cancel

Spectrum >
Type Marmalization Scale
o+ Amplitude * Abzolute * Linear

" Power/Enengy " Marmalized " Log

kirirm dunamic range [dE] |':'
Frequency Limits

bin. Frequency [GHz) : ||:|
bl aw. Fregquency [GHz] : |4

Windaow : |Mone -

Cancel

Figure 8-14 Settings dialogs for mixer output waveforms
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8.4.3 Item Data

Mixer l Reduction ]

Name |mi:¢er

Description |sam|:u|e mixer

Settings
Local Oscillator

LO Source

User specified frequency and power ﬂ

Frequency (GHz) : |1.5 Power (dBm) : |10

(Acquire must be active to update LO data)
Frequency posttion : & High © Low © Unknown

Curve Setup

Curve @ LO = |1 | GHz Curve

QK | Cancel | | Help ‘

Figure 8-15 Mixer configuration dialog

Item Description

LO Source Source of the LO frequency and power values (defaults to user specified)
Frequency (GHz) Current local oscillator frequency.

Power (dBm) Current local oscillator power.

Frequency position: | High if the LO setting is above the RF frequency, Low if below.

Curve @ LO = Local oscillator frequency associated with the specified characterization curve

Curve Activates the Curve dialog for specifying a characterization waveform.

8.4.3.1 Subdialogs
The Curve dialog as described in Section 8.1.3.4.1.
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84.4 Icon

&

8.5 Direct Write

8.5.1 Category
WAVEFORM Reduction — Soft

8.5.2 Discussion

A Direct Write item is used to generate power vs time and frequency vs time data for narrowband signal
paths that have no detector (i.e., no mixer or crystal). The Direct Write item is identical to a lossless
Mixer with the LO set to 0 Hz (see Sections 8.4 and 9.1).

8.5.3 Icon

& =

8.6 C(Crystal (diode detector)

8.6.1 Category
WAVEFORM Reduction — Hard

8.6.2 Discussion

Crystals are used to convert a high frequency RF signal to an envelope of that signal, which can then be
recorded on a low bandwidth instrument. The are only available for use with channels that are
configured for narrowband signals. Because crystals convert signals to an envelope, they do not include
any frequency information and therefore rely on an external frequency source for data reduction (see
Section 9.1). Crystals are characterized by one or more power vs voltage (dBm, log(V)) curves collected
at fixed frequencies. During data reduction, the voltage envelope is converted to a power envelope
(RMS power in Watts).
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8.6.3 Item Data

Crystal: xtal2 X

Crystal Reduction

Name |)nal2 |
Description : | |
Settings
GHe | cume

Polarity: () Positive (@) Negative

The "Signal Class" of the channel's "Reduction" page mustbe
"NarrowBand" to perform data reduction for the "Crystal"

Cancel Apply Help

Figure 8-16 Crystal configuration dialog

Item Description

Frequency Specifies the frequency of the associated curve. Allows a list of frequencies, each
having a unique reduction curve. New frequencies are entered into the list when
you tab out of the Frequency edit field. To delete a frequency from the list,
simply blank out the number, then tab out of the field.

Curve Activates the Curve dialog for specifying a characterization waveform at the
given frequency.

Polarity Specifies the crystal polarity. Any signal content that has opposite polarity to
that specified here will be set to zero during data reduction.

8.6.4 Icon

8.7 Sensors

8.7.1 Category
WAVEFORM Reduction - Hard

8.7.2 Discussion

The Sensor Cal Item (along with the Probe) is the typical hardware item at the end of the signal path. As
such, it provides the final conversion to physical quantities during data reduction. Sensor hardware is
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specified by first selecting the Sensor Class, which specifies the desired output quantities. Once the class
is selected, the user interface builds a list of supported hardware for that class. Depending on the class,
the user may also specify Transmission Line parameters. Changes to sensor type or transmission line type
will automatically update the interface with the appropriate configuration parameters.

8.7.2.1 Sensor reduction formulae

This section provides the reduction equations for each supported sensor type and transmission line type.
The first section contains the supported conversion units, followed by constants used in the formulae, and
the constitutive equations.
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Signal Classes:

Narrowband (RF)
Wideband (UWB)

Sensor Classes: (units)
Field sensors:

Power Density (W/cm?)

E-Field (V/m)
B-Field (T)
Transmission line sensors:
In Line Power (W)
In Line Volts (V)
In Line Amps (A)
Sensor Types:
Sensor class
Field sensors: Signal class (no TM line)
1. D-dot RF, UWB PD, E, B
2. B-dot RF, UWB PD, E, B
3. Self-integrating E-sensor RF, UWB PD, E, B
4. Open ended waveguide RF PD,E, B
5. General Antenna RF, UWB PD, E, B
6. Voltage divider RF, UWB NA
7. Current tap off RF, UWB NA
8. General coupler RF NA
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Sensor class
(with TM line)
V, 1, P

V, 1, P

V,I,P

NA

NA

V,I,P

V,I,P
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Transmission line types: Signal class Sensor class Sensor type

None RF, UWB PD,E, B 1,2,3,4,5
TEM coaxial RF, UWB vV, I, P 1,2,3
TEM Strip/grnd RF, UWB V,I,P 1,2,3
TEM Parallel strips RF, UWB V,I,P 1,2,3
TMO1 circular RF P 2
TE11circular RF P 2

TE10 rectangular RF P 1,2,3
Direct monitor RF, UWB V,I,P 6,7,8

Constants:

Permeability of Vacuum (Henry / meter)
Ho = 41 X 1077
Impedance of Free Space (QQ)

No = 376.730

Speed of Light (meter / second)
c = 2997925 x 108

Permittivity of Vacuum (Farad / meter)

£y = 8.854x10712

Free Space

V=IZ

dP E? (cB)?
—=—x10"*=—>—x10""*
dA 7

Transmission Line
E=cB
VZ

P=Vli=—=1?Z
Z
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D-Dot — Direct Write

Constitutive equation:

E(t) =

1 1
Voue(t
&r€0deq [ZnFCR out (£)

+ % f Voue (t) dt]

where

& = relative permittivity

R = sensor impedance (Q)

A.q = sensor equivalent area (m?)

F. = cutoff frequency (3dB bandwidth) (Hz)
= /1016 /Aeq

Required parameters:
R(Q), Aeq (m?), Er, Vout(t) (V)

Output Units: Volts/meter

D-Dot — Detected

Constitutive equation:

vV 50P0ut(t)

Er&9ZoAeq2mF (1)

E(t) =

Required parameters:
2y (Q), Aeq (m?2), &, F(t) (Hz), Pout(t) (Wrms)

Output Units: Volts/meter (rms)

B-dot — Direct Write

Constitutive equation:

B(O) = 7 [ VouO)at

eq

Required parameters:
Aeq (m2), Vout(t) (V)

Output Units: Tesla
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B-Dot — Detected

Constitutive equation:

V50P,,(t)

B = A 2k

Required parameters:

Aeq (m?), F(t) (Hz), Poyt(t) (Wrms)
Output Units: Tesla (rms)
Self-integrating E sensor — Direct Write

Constitutive equation:

Required parameters:
heq (meters), €, Vout(t) (V)

Output Units: Volts/meter

Self-integrating E sensor — Detected

Constitutive equation:

v 50Pout(t)

E(W) =
€rhegq

Required parameters:

heq (meters), & r, Poyt(t) (Wrmg)

Output Units: Volts/meter

Open-Ended Waveguide — Detected (only)

Constitutive equation:

f

5—2.74?
dpP P, t c
— (t) = L() Aeff = Ageom1(Q 10
dA AeffX104'

_ <
Ageom = wh fc ~ ow

Required parameters:
Pout(t) (Wrms), F(t) (Hz)

Output Units: (W/cm2)(rms)
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Waveguide List

Size Height (m) Width (m)
WR975 .1238 2477
WR650 .0826 .1651
WR430 .0546 .1092
WR284 3.61 .0721
WR187 .0237 .0475
WR137 .01740 .0348
WR90 .01143 .0229

General Antenna — Direct Write

Constitutive equation:

Vit () /’51—6 x 100
E(t) =
® .

(Aeff(dB))
Agpp =10\ 10

Required parameters:
Vout(t) (v), Actf (cm?)

Output Units: (V/m)

General Antenna — Detected

Constitutive equation:

Agrr(dB)
Pout (t) 1 0(%)

dP o p
dA~ T Ay T

Required parameters:
Pout(t) (Wrms), Aetf (cm?)

Output Units: (W/cm?)(rms)

Voltage Divider — Direct Write
Constitutive equation:

Voue (£)
C

Required parameters:

C
\ e = 10(35)

V() =
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Vout(t) (V), C

Output Units: Volts

Voltage Divider — Detected

Constitutive equation:

CdB
v = L8O = 100

Required parameters:
Pout(t) (Wrms), C

Output Units: (volts)(rms)

Current Tap Off — Direct Write

Constitutive equation:

Voue ()
c

Required parameters:

Cdp

+ e = 10055

V() =

Vout(t) (V), C(€)

Output Units: Amps

Current Tap Off — Detected

Constitutive equation:

CdB
1) = %0, ¢ = 10050)

Required parameters:
Pout(t) (Wrms)/ C(Q)

Output Units: Amps

General Coupler — Detected (only)

Constitutive equation:

P(t) = Poué(t)

Required parameters:

Pout(t) (Wrms)' C

C
+ e = 10028

Output Units: (watts)(rms)
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Transmission Line Formulae

TEM coaxial line

Constitutive equation:

V(E) = -7, In (:—‘;) E

I(B) = 2mry B
Ho
7= 59.95 In (r_a)
Ver Tp

Required parameters:

r5 (radius of center conductor in meters),

rp (radius of center conductor in meters),

&y, and either E(t) or B(t) from sensor.

Output Units: either V(t) (volts) or I(t) (Amps)

TEM Strip over a ground plane

Constitutive equation:

V(E) = hE
1) =Yg
B Ho
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0.7528
60 [6 2n—6 —(M )
Z=—In|- e 5
Ve \u u
22
+ 1+(—)
u
where

ad + ‘ 1 (1 + h de )
u=—+—In(1+—
h ~ mh t coth?(,/6.517w/h)

Required parameters:

h (meters), w (meters), t (meters),
&, and either E(t) or B(t) from sensor.

Output Units: either V(t) (volts) or I(t) (Amps)

TEM parallel strips

Constitutive equation:

V(E) = hE
18)="Yp
Ho
120 (6 2m—6 (%))
Z=—In|- v
\/gn u+ " e
2 2
+ [1+(5)
u
where
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2w 2t 2h 4e
u=—+—In(1+

h " mh 't coth?({Z X 6517w/h)

Required parameters:
h (meters), w (meters), t (meters),
&, and either E(t) or B(t) from sensor.

Output Units: either V(t) (volts) or I(t) (Amps)

TMO1 Circular Waveguide
ThO1

=

Lines of £ and B

Constitutive equation:

4o 2.405¢\”
P =7.4948 x 10*(Br)? |1 — ( )
2nfr

Required parameters:

r (meters), f (Hz), and B(t) from sensor.

Output Units: P(watts) (rms)

TE11 Circular Waveguide

asy

éLines of £ and B

Constitutive equation:

P = 3.4234 x 10~2(r2Bf)?

X /1 — (1.84118¢/2\pirf)?

Required parameters:
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r (meters), f (Hz), and B(t) from sensor.

Output Units: P(watts) (rms)

TE10 Rectangular Waveguide

TELO0
ﬁ ;IL [N
Lines of £ and B

Constitutive equation:

hwE? c \?
p= 1—( )

21 2fw
b hwn (ﬁ)z 1
2 u )
1— (=S
(z7%)

Required parameters:

h (meters), w (meters), f (Hz),
&y, and either E(t) or B(t) (rms) from sensor.

Output Units: P (watts) (rms)
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8.7.3 Item Data

Senson

Sensaor ]

Name : |AD-?D

Description |

Sensor Class {reduction units)

Delay

|P0wer Density (W/em”™2) ﬂ

Sensor

|ACD-t:.f|:ue D-dot Sensor ﬂ

Equiv. Area m”2): |.001
Impedance (Ohms) : IW
Bandwidth (Hz) : m
N/A

|D ns

Transmigsion Line

Type : |Nnne j
x-position - IDi
y-position : lﬁi
Z-position : b

Relative Permittivity : |1

Cancel ‘

==
o
=

The sensor item can be configured to simulate many different classes and types of sensors. The Sensor
Class must be selected to configure the desired output units, and the Sensor Type must be selected to
best describe the actual sensor in the acquisition line. Some sensor types are defined parametrically, while

Figure 8-17 Sensor dialog

others use a characterization curve.

Item

Description

Sensor Class

Desired output units for the reduced waveform

Delay

Signal propagation delay through the sensor

Sensor Type

Available sensor types (d-dot, b-dot, antenna, etc.)

Sensor parameters

Parameter list dependent on the selected sensor type

Curve

Specifies a characterization curve, for sensor types that require one

Transmission Line Type

Available transmission lines (circular, rectangular, etc.)

Transmission
parameters

Parameter list dependent on the selected transmission line type
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Relative Permittivity &, in the formulas above, is the ratio of the associated dielectric
permittivity to the vacuum permittivity (€, ). Also known as dielectric
constant.

8.7.3.1 Subdialogs
The Curve dialog as described in Section 8.1.3.4.1.

8.7.4 Icon

_ef).

8.8 Time Shift

8.8.1 Category
WAVEFORM Reduction — Soft

8.8.2 Discussion

Time Shift modifies the waveform’s X data by adding the specified shift value. This item is intended for
use with time domain waveformes.

8.8.3 Item Data

Time Shift: X

tem Data l

Mame/Description

Name jshift_20n

Description |

Time shift

20 ns

QK | Cancel | | Help

Figure 8-18. Waveform to Single Point dialog

The waveform shift value is specified in nanoseconds.

8.8.4 Icon
i
—
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8.9 User Process

8.9.1 Category
WAVEFORM Reduction - Soft

8.9.2 Discussion

The User Process Cal Item gives the user the ability to specify custom processing as part of the data
reduction sequence. This Cal Item does not represent a physical signal line device.

When the User Processing Definition button is selected, the Process Data dialog is activated. The dialog
contains standard calculator functions and many other waveform-processing functions. A list of
processing operations can then be specified. These operations will be applied during reduction in the
order listed. The Process Data dialog is also available in Analyze and contains the same processing
functions. The processing list used by this item is simply a macro list, identical to those created in Analyze.

When a new User Process item is created, the Process Data dialog will start on the Macro tab. Press the
Record-Start button, then select individual operations (on the other tabs) to add to the list. When you
are done adding operations, press Record-Stop or simply close the Process Data dialog. If the cal item
already contains a list of operations, the Process Data dialog will start up in record mode, with the current
list of operations displayed. See 6.5.9 for more information on the Process Data dialog and creating
macros.

An analogous cal item, Image Process, is available for automatically processing image data.

8.9.3 Item Data

User Processing: integ >

ftem Data l
Name/Description

MName |i"'t'35|

Description |ir|tegra| with baseline offset

Titles

X Title X Unitz
Y Title f Uniits

User Processing Definition |

QK | Cancel | | Help

Figure 8-19 User Process dialog
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Item Description

X Title Displayed x axis title for the reduced waveform
Y Title Displayed y axis title for the reduced waveform
X Units Displayed x units for the reduced waveform
Y Units Displayed y units for the reduced waveform

User Processing | Activates the Process Data dialog, which defines various waveform math functions
Definition that are used to apply to the input waveform.

8.9.3.1 Subdialogs

This item uses the same Process Waveform dialog used for manual processing, see Section 6.5.9.

8.9.4 Icon
i

8.10 Waveform Branch

8.10.1 Category
WAVEFORM Reduction — Soft.

8.10.2 Discussion

Waveform Branch nodes create multiple copies of their input during reduction, to produce multiple
outputs for further processing. They are used to perform multiple computations on the same data. If
desired, the various branches can then be recombined later using a Combine node. Waveform Branch
nodes are added and linked in the same way as Adder nodes (see section 8.3.1.2).
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8.10.3 Item Data

Wawveform Branch: >

Waveform Branch l

Mame/Description

Name |wfm_branch

Description |

Maximum branch level = 10

QK | Cancel Help

Figure 8-20 Waveform branch dialog

The Waveform Branch cal item requires no configuration beyond a unique name.

8.10.4 Icon

el

8.11 Waveform Builder

8.11.1 Category
WAVEFORM Reduction — Soft.

8.11.2 Discussion

The Waveform Builder collects single point data over multiple shots and produces a waveform with the
collected points. This item is designed to follow a Waveform to Single item in the graph. The Waveform
to Single node converts a waveform to a single value on each shot (see Section 8.12), then the Waveform
Builder compiles those values over multiple shots.
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8.11.3 Item Data

Waveform Builder: dose >

ltem Data l

Mame/Description

MName ||:Iose

Description : |co||ecting energy values for total dose waveform

Points : 33 Reset waveform

Heaxis units - [time offset j

Cancel Help

Figure 8-21 Waveform builder dialog

Item Description

Points Displays the current number of points compiled by this item.

Reset Removes all points from the compilation waveform

X-axis units Specifies the value to use for the x axis data — point index (0,1,2,...), shot number, or

time offset. If time offset is selected, the x values represent the time difference from
the acquisition time of the first point to the acquisition time of the current point.

8.11.4 Icon

8.12 Waveform to Single

8.12.1 Category

WAVEFORM Reduction — Soft

8.12.2 Discussion

Waveform to Single converts an input waveform to an output single-point waveform. The conversion is
performed by calculating the specified figure of merit (FOM) on the input data.
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8.12.3 Dialog

Waveform to Single Point: H

Waveform to Single Point

Name/Description

Name ° ‘ freq_at_max ‘

Description : ‘ frequency at the signal peak ‘

Conversion method

Figure of merit | x@ y max e

FOM units : ‘ Hz

Cancel Apply Help

Figure 8-22 Waveform to Single Point dialog

The conversion is specified by selecting a FOM to calculate. Output units are not automatically
determined by the selected FOM and must be specified manually.

8.12.4 Icon

N

8.13 Image Combine

8.13.1 Category
IMAGE Reduction - Soft

8.13.2 Discussion

This cal item produces an output image that is the simple arithmetic combination of two input images.
The images may be added, subtracted, multiplied or divided. The first operand image is taken from the
image item node to the left of the combine node. The second image operand may be either another item
node, a raw or processed image stored in the DAAAC database, or an image stored in a file. All operations
are performed in the intersection domain of the two operands, i.e., no operation is performed in domains
where only one operand exists.
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8.13.3 Item Data

Image Combine >

Image Combine l

Mame./Description
Name |img_d'rff
Description |

Operation : | Subtract ~| W Always conver to flogting point
Apply waveform operands to image |rows -

Stored operand
¥ Apply stored image/waveform as operand
Selection

Processed Raw | File |

5:1508 S1R1P2C1 mage]

Cancel Help

Figure 8-23 Image Combine dialog

Item

Description

Operation

The operator used to combine the input images — add, subtract, multiply or divide.

Always convert
to floating-point

If either operand has floating point data, the operation will be performed using
floating point values. If this option is checked, the operation will always be
performed using floating point data, regardless of the input data types.

Apply stored Checking this box indicates that the second operand will be a stored image. The

image as operand will then be selected using the Processed, Raw, or File button.

operand

Processed Open the Waveform Selection dialog to select a processed image as the second
combine operand.

Raw Open the Waveform Selection dialog to select a raw image to be selected as the
second combine operand.

File Image file input is not yet supported.

Stored operand

Displays the title of the selected stored operand.
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8.13.3.1 Subdialogs

Waveform Selection dialog. See Main manual, Section 3.4.

8.13.4 Icon
|l & |

8.14 Image Divider

8.14.1 Category
IMAGE Reduction - Soft

8.14.2 Discussion

This item splits a single input image into multiple output images. The image may be deinterlaced, in which
case the node produces two output images: one from the even-numbered image pixel rows and one from
the odd-numbered rows. The other option is to segment the image by independently defined quadrants
into four separate images.

8.14.3 Item Data

Image Divider >
Image Divider l
Mame/Description
Name |re::1|:|iu

Description |rectangu|ardivisiu:un

Divider Settings
Division type : Rectangular -

Rotation (degrees) : |E'

Mumber of regions : |4_

v Use default region sizes

Region definition

Region : |1 -

(all units in pixels)

)
1=
=
o
=
=1
3
=

QK | Cancel | | Help

Figure 8-24 Image Divider dialog
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Item

Description

Division Type:

Select between Deinterlacing or quadrants (Rectangular). With Rectangular
selected, Rotation, Use default region sizes, and Region are enabled. Left,
Right, Top and Bottom may also be enabled. With Deinterlacing selected, all
other controls are disabled.

Rotation (degrees):

For rectangular division, the image can be rotated before it is divided.

Number of regions:

Number of output images. This value is fixed at 4 if the division type is
Rectangular and 2 if the type is Deinterlacing.

Use default region sizes

If the Rectangular division type is selected, this control determines if the
selected regions are to be divided automatically by segmenting the input
image in half vertically and horizontally, or if each region is to be
independently specified by selecting the left, right, top and bottom pixel
limits.

Region:

If the Division Type: is Rectangular and Use default region sizes is disabled,
this control selects the region to which the values entered in Left, Right, Top,
and Bottom are to be applied.

Left, Right, Top, Bottom

Specifies the image bounds for the selected region.

8.14.4 Icon

g

8.15 ND Filter

8.15.1 Category
IMAGE Reduction - Soft

8.15.2 Discussion

This item represents neutral density filters, and applies the specified linear or log factor to each of the

image’s Z values.
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8.15.3 Item Data

Meutral Density Filter >

Meutral Density Fitter l

Mame/Description

Name |nd23

Deescription |2.3 OD filter

Fitter value

IT (" Linear

{* Log (optical density)

Cancel Help

Figure 8-25 Neutral Density Filter dialog

Item Description

Filter Value The scale factor to apply to all Z values

Linear / Log (optical | Filter value is linear or log scale. If optical density (OD) is specified, the filter
density) value will be converted to a linear value (= 10°P) before being applied to the
image values.

8.15.4 Icon

IQ

8.16 Image Process

8.16.1 Category
IMAGE Reduction - Soft

8.16.2 Discussion

The Image Process item produces a single output image by applying a user-defined list of operations
(macro) to the input. Operations may include filtering, transforming and color adjustment. The available
processing operations are identical to those that can be applied manually in Analyze, using the Image
Process dialog (see Section 6.5.10).
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8.16.3 Item Data

Image Process =
ltem Data }
Mame./Description
Name |['-'H?"

Description |mu|ti|:u|e smooth

Titles
X Title li ¥ Units li
YTe | Yums|
Image Processing |
’TI Cancel | Help
Figure 8-26 Image Process dialog

Item Description
X Title Horizontal axis title
X Units Horizontal axis units
Y Title Vertical axis title
Y Units Vertical axis units
Image Processing | Opens the Process Image dialog, to define the processing steps.

8.16.3.1 Subdialogs

This item uses the same Process Image dialog used for manual processing. See section 6.5.10.

8.16.4 Icon

8.17 Image to Contour

8.17.1 Category

IMAGE Reduction - Soft
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8.17.2 Discussion

This item converts the input image to and output contour plot. The contour plot represents boundaries
of values in the input image and can serve as a crude edge detector. Contour boundaries are defined by:

e Custom list of levels. The custom list may be initiated by performing a level range
configuration, then copying them to the List of Levels using Create List. The list may then

be edited.

o level Range. Define a uniform series of levels by specifying a minimum and maximum

value, a step size and a count of the levels.

e Automatically. Distribute the specified number of boundaries uniformly over the value

range of the image.

8.17.3 Item Data

Image to Contour

Image to Contour l

MameDescription

Name |cu:|r|10ur-E

Description |E custom level contour

{* List of levels " Level range (" Auto scale
List of levels Level range
Min Max
° i
Step Levels
|0.166667 (6

o |

Cancel |

Help

Figure 8-27 Image to Contour dialog

The dialog is used to specify the contour level boundaries. For all methods of specification, a count of

the number of levels must be provided. Boundaries may then be specified by placing custom and

independent levels into a list, specifying a value range over which to uniformly distribute the levels or
allowing the node to automatically and uniformly distribute the specified number of boundaries over

the image’s value range.

Item Description

Step and Create List are disabled.

List of levels | When selected, individual, specific contour levels may be manually entered into the list
of contour levels to display. With this control selected, +, - and X are enabled. Min, Max,
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+, _IX

These controls are enabled only when List of levels is selected. They are used to edit
the list of labels in the associated list box. The list box may be initially populated by
automatically defining a Level Rand, then clicking Create List to move the uniform level
distribution to the list box.

+ Add the current level to the list.
- Remove the currently selected level from the list.

X Remove all list entries.

Level range

When selected, a range of contour levels, from Min to Max incremented by Step, may
be created. Selecting this option disables +, - and X. Min, Max, Step and Create List are
enabled.

Min

Enter the minimum contour level to display. This is enabled only when Level range is
selected. Adjusting this value will adjust Step to keep the combination of Min, Max, Step
and Levels consistent.

Max

Enter the maximum contour level to display. This is enabled only when Level range is
selected. Adjusting this value will adjust Step to keep the combination of Min, Max, Step
and Levels consistent.

Step

Enter the increment value for the number of Levels to plot. This is enabled only when
Level range is selected. Adjusting this value will adjust Levels to keep the combination
of Min, Max, Step and Levels consistent.

Levels

Enter the number of levels to plot for the increment value entered in Step. In Level
range mode, adjusting this value will adjust Step to keep the combination of Min, Max,
Step and Levels consistent.

Create List

Use this button to generate a uniform list of levels in the List of levels list box, using Min,
Max, Step and Levels to compute the values. This is enabled only when Level range is
selected.

Auto scale

When selected, the program will create a default range of levels for the number of
contours (approximately) for the value entered in the Levels field. This selection
disables +, -, X, Min, Max and Step.

8.17.4 Icon

®

8.18 Image to Waveform

8.18.1 Category
IMAGE Reduction - Soft
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8.18.2 Discussion

This item converts an image to a waveform, by extracting a single image row or column, or by combining

multiple selected image rows or columns. If multiple columns or rows are selected, a user specified
operator is used to combine the multi-selection into a single output waveform.

Because this item converts image data to waveform data, all graph nodes to the left of the item must
process image data while all graph nodes to the right of the item must process waveform data.

8.18.3 Item Data

Image to Waveform *

Image to Waveform l

Name/Description

Name |rnean1 00cols

Description |mean of 100 columns

Select mode

(" Single column % Mutti column Operation / Statistic :

" Single row " Multi row mean :I'

Define waveform

Begin

End
Column |50 150 [ Al columns B
Row ( Max I¥ Entire column

oK | Cancel | Help

Figure 8-28 Image to Waveform dialog

Item

Description

Single column

Output is a single image column. Enter the column number to extract. If Entire
column is checked, all values from that column are used. If not checked, specify the
row begin and end range.

Single row

Output is a single image row. Enter the row number to extract. If Entire row is
checked, all values from that row are used. If not checked, enter the column begin
and end range.

Multi column

The output is the combination of multiple columns. Enter the begin to end columns
to process. If Entire column is checked, all values from the selected columns are
used. If not selected, enter row begin and end range. Select the operation to
combine the columns into a single output waveform.
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Multi row The output is the combination of multiple columns. Enter the begin to end columns
to process. If Entire column is checked, all values from the selected columns are
used. If not selected, enter column begin and end range. Select the operation to
combine the rows into a single output waveform.

Average average data values over the selected rows or columns — not implemented

Sum sum data values over the selected rows or columns

Integrate integrate data values over the selected rows or columns — not implemented

Column Begin,
End

Specifies the range of columns to use for multi-column selection, or a partial row for
row selection.

Row Begin,
End

Specifies the range of rows to use for multi-row selection, or a partial column for
column selection.

All columns /

Specifies that all columns (or rows) should be processed when using multi-column

rows (or multi-row) selection.

Entire column | Specifies that the entire column (or row) should be extracted when using column (or

/ row row) selection.
Selection Displays the type of image selection specified using the other controls. Note that if
graphic partial rows or columns are selected, the graphic does not indicate the exact ranges.
8.18.4 Icon
Loy

8.19 Image Branch

8.19.1 Category
IMAGE Reduction - Soft

8.19.2 Discussion

Image Branch nodes create multiple copies of their input during reduction, to produce multiple outputs
for further processing. They are used to perform multiple computations on the same data. If desired,
the various branches can then be recombined later using a Combine node. Image Branch nodes are
added and linked in the same way as Adder nodes (see section 8.3.1.2).
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Figure 8-29. Branching image data

8.19.3 Item Data

Image Branch x
Image Branch |
— Mame/Description
Mame Ibranch

Description Ifor multiple processing paths

Maximum branch level = 10

QK I Cancel Apply Help

Figure 8-30 Image Branch dialog

The dialog has no controls other than name and description. The maximum number of branches, including
the primary output, is fixed at 10.

8.19.4 Icon

of;
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O Data Reduction

The TestMan module and its signal path graph can be used to automate the data reduction process,
converting data recorded at the instruments to measured fields and quantities at the sensor inputs.
Data is processed according to its signal class, which is specified in each channel node (Reduction tab of
the Channel node dialog). The supported signal classes are described in Table 9-1 below and the
following sections.

Table 9-1- Data reduction signal classes

Signal Class Recording devices Application

Narrowband Digitizer, oscilloscope | For time domain waveforms with content at a single
frequency at each point in time, but possibly with frequency
changes over time.

Wideband Digitizer, oscilloscope | For time domain waveforms with content at multiple
frequencies.

Image Camera For image data.
Frequency Spectrum Analyzer, For frequency domain waveforms.
Sweep Network Analyzer

In all cases, reduction begins with the raw data collected at the recording instrument and proceeds left
to right through the graph, reversing the effects of each signal path component. Raw data channels are
reduced in the order that they are read from the instruments, independent of the channel order in the
graph. After all signal paths have been processed, additional reduction passes are performed as
necessary to process graph nodes that combine multiple data sources (e.g., Combine and Overlay
items).

9.1 Narrowband

Narrowband data is a time domain RF waveform that has a single characteristic frequency at any point
in time. That frequency, however, may change over time. The reduction process therefore requires the
determination of the associated frequencies over the waveform’s time domain. This frequency vs time
(FvsT) information is obtain from a recording channel that uses Direct Write or Mixer detection, by
calculating the frequency at each half-cycle of the raw RF signal. The FvsT waveform is then used by that
channel and other channels to look up the appropriate conversion values. Several specialized settings
and cal items are used in the reduction of narrowband RF data, as described below.

Signal Line (Channel node)

When the signal class is specified as Narrowband in the channel node, the following reduction settings
apply to the entire signal path (see also Section 4.4.6.1.2).

Narrowband settings:
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Frequency source — source of the frequency to be used when performing any reduction that
requires knowledge of the frequency at a particular point in time. Possible sources of this
frequency information are:

o User specified global constant (see Section 4.7.8.2, Global Data Reduction Parameters)

o User specified constant unique to each narrowband channel

o Frequency vs. Time waveform generated from this channel

o Frequency vs. Time waveform generated from some other channel

Frequency vs. Time waveforms can be generated by: (1) narrowband channels that contain a
Mixer or Direct Write item in their signal path; (2) narrowband channels with no detector (which
implies direct write recording).

Min, max, default frequency — limits and defaults used during reduction

Time offset —when performing an FvsT lookup, this value is used to account for time offsets
between a channel and its associated FvsT source channel. Typically, this value represents
timing differences between the raw waveforms on the FvsT and reduction channels. The
specified time offset will be subtracted from the reduction channel’s x-axis values before
performing the FvsT lookup. Note that any time shifting introduced by signal path hardware
(e.g., cables) is not applied when looking up frequencies. The hardware time shifts are instead
accumulated during the reduction and only applied to the final output waveforms. However,
time shifts applied by soft items (e.g., x-axis shift in a User Process node) do affect the FvsT
lookup and may need to be accounted for using this parameter.

Table 9-2- Sources for narrowband reduction frequency

Channel / Data type Frequency type Notes
Narrowband, signal path | FvsT, fixed value | Mixer & Direct Write reduction settings allow selection
includes a Mixer or of FvsT or Peak of Spectrum as the reduction
Direct Write node frequency, with several calculation options.
Narrowband, no FvsT Calculated using times between the peak values of
detector each cycle
Frequency Sweep fixed value uses the frequency of the peak value
Narrowband, single point | fixed value assumes the single value is a frequency

Mixer

Item settings:

Local oscillator frequency, frequency position (high or low), and power. Frequency and power
can be user specified or obtained from an appropriate instrument in Acquire. The LO power
setting is not used in the data reduction process.

Multiple gain vs. IF curves. Each curve corresponds to a specified LO frequency.

Outputs:
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1. Power vs. Time. Power vs. Time is sent to the next node in the reduction sequence. Includes
options for half-cycle envelope calculation, domain adjustment, and resampling. Note the
assumption of 50 €2 termination in these formulas.

i. Half-cycle ON — calculated the peak value of the voltage at each waveform half-cycle.
Convert the half cycle peaks to RMS voltage, then average power using
Vims = Vpeak/\/i; Pavg = Vrmsz/so-
ii. Half-cycle OFF — convert each voltage point to instantaneous power using V 2 /50

2. Frequency vs. Time. Includes options for computation method (peaks or zero-crossings),
threshold, and resampling.

3. Uncorrected Spectrum. Includes options for spectrum type (amplitude, power), scaling, axis
clipping, and FFT windowing.

4. Corrected Spectrum. Same as Uncorrected, but with the LO frequency applied.

Other reduction settings:

e The FvsT data for reference by other channels can be selected as either the full frequency vs.
time computation, or the peak frequency from the spectrum.

FvsT computation options specified in a Mixer node will also be applied to the computation of the FvsT
data generated from the associated raw waveform, if the channel is specified as an FvsT source.

Direct Write

The Direct Write component is a “soft” item that creates a power envelope from a direct write voltage
vs time signal. It can also generate a frequency vs time and/or spectrum waveform that can be used as a
frequency reference for narrowband reduction channels. This item is equivalent to a lossless mixer with
LO frequency = 0.
ltem settings:
None
Outputs:
1. Powervs Time.
2. Frequency vs. Time,
3. Spectrum
Other reduction settings:
e Same as those in the mixer item. FvsT reference is selected as either the full frequency vs. time
computation or the peak frequency from the spectrum.

FvsT computation options specified in a Direct Write node will also be applied to the computation of the
FvsT data generated from the associated raw waveform, if the channel is specified as an FvsT source.

Crystal
Settings:

e  Multiple power (dBm) vs. voltage (log(V)) curves. Each curve corresponds to one signal
frequency.
e Polarity (positive or negative)

Outputs:
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1. Power vs Time. Input voltages are converted to power by looking up the values in the supplied
curves. Linear extrapolation is used if the voltage is outside the curve domain. Interpolation
between curves is used if the current frequency falls between the associated frequencies of the
crystal’s curves.

Sensor
Settings:

Settings depend on the selected sensor type and may include specification of physical
dimensions (e.g. for a B-dot, D-dot, or waveguide) and/or characterization curves (e.g. for a
general antenna). The required characterization parameters and conversion formulae for each
sensor type are listed in Section 8.7.

Outputs:

1. Corrected. Output units are selectable and the choices depend on the selected sensor type.
Sensor reduction algorithms are implemented for both detected (mixer, crystal, or direct write
node in the line — items that convert voltage to power) and direct (narrowband with no
conversion to power, and wideband) cases — see Table 9-3 below. Note that the detected
sensor reduction algorithms do not distinguish between average and instantaneous input power
(e.g., the D-dot algorithm always uses the formula V = ,/50P(t) to convert power to voltage),
so the output levels are also average or instantaneous.

Table 9-3- Sensor input signal types

signal class “detector” item options sensor input | reduction method
narrowband mixer half-cycle ON avg. power detected
narrowband mixer half-cycle OFF inst. power detected
narrowband crystal avg. power detected
narrowband direct write half-cycle ON avg. power detected
narrowband direct write half-cycle OFF inst. power detected
narrowband none inst. voltage direct

wideband none voltage direct

9.2 Wideband

Wideband data is a time domain waveform that has broad frequency content. Reduction of this data
type is performed in the frequency domain. The raw time domain waveform is first converted to its
frequency domain representation (magnitude, phase). That waveform is then convolved with each signal
path component’s frequency domain characterization curve. These characterization curves typically
specify gain as a function of frequency and may also include phase as a function of frequency. Before
displaying the reduction outputs, the data is converted back to the time domain.
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Signal Line (Channel node)

When the signal class is specified as Wideband in the channel node, the following reduction settings
apply to the entire signal path (see also Section 4.4.6.1.1).

Wideband settings:

e Reduce in the frequency domain. When selected, the raw data is converted from time domain
to frequency domain and all component characterization curves are applied in the frequency
domain. If not selected, each component’s gain at DC (0 Hz) is used to generate a scalar value
that is applied to the time domain waveform. If the component curve does not include a value
at 0 Hz, the curve value at the lowest frequency is used.

e Low pass filter. If specified, a low pass filter is applied to the magnitude component of each
signal path item’s characterization curve, before the curve is applied to the acquisition
waveform. The low pass filter is used to prevent over-amplification of any high frequency noise
present in the acquisition waveform.

Characterization curves

Most signal path items that represent hardware are characterized by a gain vs frequency curve. These
curves are often obtained using a network analyzer, and will include either magnitude or magnitude,
phase data at each measured frequency. Note that the following limitations apply when using
characterization curves to reduce acquisition data:

e Expected units. Characterization curves used to reduce wideband data should be in the form of
magnitude (dB) vs frequency (Hz) or magnitude, phase (dB, radians) vs frequency (Hz).

e Interpolation and extrapolation. If the raw data and characterization data do not have the same
frequency values, the characterization curves will be interpolated to the frequency values of the
raw data. If a raw data frequency value is outside the domain of the characterization curve, the
curve value at the nearest endpoint will be used (extrapolation is not used).

e Phase data. The preferred method for collecting phase data for cables is to “dial out” the
electrical delay (the linear component of the phase) on the network analyzer before recording
the characterization curve. This creates a phase curve with no wrapping that contains only the
residual phase vs frequency — the information that will be used to correct for dispersion effects
in the time domain waveform. The dialed out delay should then be entered in the cable’s delay
field. If the only available curve includes wrapped phase data, it can be unwrapped in the
Analyze module (see Section 6.5.9.2.7), then stored as processed data. The data reduction
process will not attempt to unwrap phase data. If the phase includes the unwrapped linear
component, it can be used to automatically determine the cable delay (see cable options in
Section 8.1.3.3.1).

9.3 Image

Image data is typically produce by monochrome, 12-bit to 16-bit cameras. The image data reduction
process in DAAAC primarily supports reduction using soft items (e.g., image user process). In addition,
row and column data can be extracted from the image, resulting in outputs that can be processed using
waveform soft items.
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9.4 Frequency Sweep

Frequency Sweep data is collected on a device that produces frequency domain waveforms, such as a
spectrum analyzer or network analyzer. It is reduced using the same method as wideband data (Section
9.2), without the conversions between time and frequency domains.
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10 Figures of Merit (FOMs)

This section presents the available FOMs for waveform and image data (Table 10-1 and Table 10-2).
Both tables include columns for the FOM name, description, and parameters. Parameters are exposed
to the user in TestMan to allow the FOM calculation to be configured. In Analyze, the parameter values
are fixed, using values specified in the tables below. The waveform FOM table also includes a Waveform
Type column, which describes the expected waveform shape for application of the FOM. Although the
FOM calculations may be applied to any type of waveform, they often have meaning only for specific
waveform types.

Note that the following terms are used interchangeably in the FOM descriptions below:

Independent data Dependent data

e XValue e Y Value

e Horizontal Value e Vertical Value

e Independent Value e Dependent Value
e Time o Level

e Position
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Table 10-1- DAAAC Figures of Merit (FOMs) for Waveforms

FOM Description Parameters Waveform
Type
avg pulse Find the average pulse height by Fixed: Pulse train
height averaging the maximum value from high threshold:
each pulse in a multi-pulse 50% of Y max
waveform. For each pulse, the low threshold:
search starts when the signal rises 10% of Y max
above the high threshold. It stops at
the next point detected below the
low threshold.
baseline The average Y value of the points at % Record Length: Single pulse
the specified percentage of the start Percentage of the number of | or pulse
(left side) of the waveform. waveform points used to train
compute the average.
Fixed:
% Record Length =5.0
base-top Difference between the waveform Fixed Single pulse
top and baseline, where baseline is Low =0.02
the average of the first n points of High = 0.98
the waveform that are within Low x
Absolute Max of the baseline, and
top is the average of the first m
points of absolute value greater than
High x Absolute Max. Absolute Max
is either Y max or Y min, whichever is
of greater magnitude.
centroid Given by X(XY)/ 2(Y) None All
decay slope The slope of a linear fit of the points | Fixed Positive
between Max % and Min % of Y max Min =30.0 single pulse
as the waveform falls from Y max. Max = 90.0
discrete The sum of all Y values and the Period — the X-axis interval for | Reduced
integral linearly interpolated Y values at the interpolated points between waveforms
given interval between the points. the waveform values.
domain The span of the independent axis. None All
Given as Xmax = Xmin.
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falltime The time it takes the signal to fall Start threshold (% of peak): Single pulse
from a high threshold to a low the low signal value at which
threshold. Calculated as the time the time calculation starts.
between the first transition of the Stop threshold (% of peak):
low threshold after a transition of the the high signal value at
high threshold, and the high which the time calculation
transition that immediately precedes ends.
the low transition. Fixed:
Start threshold = 10.0%
Stop threshold = 90.0%
Kurtosis The fourth moment of a distribution None All
(related to the distribution’s tails).
Calculates the excess kurtosis.
max pulse In a multi-pulse waveform, finds the Fixed: Pulse train
height pulse with the highest peak value high threshold: 0.5 x Ymax
and returns that peak value. For each low threshold: 0.1 X Ymax
pulse, the search starts when the
signal rises above the high threshold.
It stops at the next point detected
below the low threshold.
max/domain Ymax / domain (Ymex as defined below, | None All
domain as defined above).
mean The mean Y value over all waveform | None All
points. %Z y
min pulse In a multi-pulse waveform, finds the | Fixed: Pulse train
height pulse with the lowest peak value and high threshold = 0.5 x Ypax
returns that peak value. For each low threshold = 0.1 x Ypmax
pulse, the search starts when the
signal rises above the high threshold.
It stops at the next point detected
below the low threshold.
off scale Set by instrument drivers if the raw None Raw
data is off-scale. Not user-selectable. Waveforms
peak avg. The average of all Y values that lie Threshold: Single pulse

between the first signal crossing from
below to above the threshold and
the last signal crossing from above to
below the threshold. Stops searching
for threshold transitions when the
signal goes below threshold/2.

Percentage of peak value

Fixed:
Threshold = 50.0%
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peak-peak The range between the minimum None All
and maximum waveform dependent
values.

pulse avg. The average of all Y values that lie Threshold: Single pulse
between the first time the signal is at Percentage of peak value
or above the threshold and the last N

. . . Fixed:

time the signal is at or above the
threshold. See Section 0 Threshold = 10.0%

pulse center The location of the midpoint Threshold (% of peak) Single pulse
between the pulse start and stop,
where start and stop are based on
the level transitions across the
specified threshold. See Section 0

pulse count Count the number of positive peaks Fixed: Bipolar
in a pulse train. A pulse is Low threshold = 0.1 x Ymax periodic or
distinguished by signal that rises High threshold = 0.5 x Ynax positive
above the high threshold and then pulse train.
falls below the low threshold.

pulse start The location of the level transition at | Threshold (% of peak) Single pulse
the specified threshold, before the
waveform peak location. See Section
0

pulse top Compute the average of all Y data Start time: X position of the Reduced
between two user-specified time left-most point in the average. | waveforms,
values (requires. user knowledge of Stop time: X position of the single pulse
the pulse domain). . o or any pulse

right-most point in the average. o
within a
pulse train.

pulse width The pulse duration, with the pulse Threshold: Single pulse
start and stop based on level Percentage (of peak value)
transition times at the specified
threshold. See Section 0

rise 0-cross The location of the 0-crossing nearest | None Single pulse
to and before the waveform peak.
Does not perform a line fit /
extrapolation — requires the data to
cross the level 0.0
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rise intercept | The x-axis intercept of a linear fit of Fixed: Positive
the first series of points between High threshold = 0.9 x Ymax single pulse
10% and 90% of Ymax as the Low threshold = 0.1 x Ypmax or first pulse
waveform rises to Ymax. in a positive
pulse train
rise slope The slope of a linear fit of the first Fixed: Positive
series of points between 10% and High threshold = 0.9 x Ymax single pulse
90% of Ymax as the waveform rises to Low threshold = 0.1 x Ypmax or first pulse
Ymax- in a positive
pulse train
risetime The time it takes the signal to change | Start threshold (% of peak): Positive
from low threshold (% of peak) to the low signal value at which | single pulse
high threshold (% of peak). Peak may the time calculation starts.
be Y max or Y min. This FOM is the Stop threshold (% of peak):
time between the first high threshold the high signal value at
transition and the low threshold which the time calculation
transition that immediately precedes ends.
the high threshold transition. Fixed:
start threshold = 10.0%
stop threshold = 90.0%
rms None All
Root mean square, given by ’%Z i
where n is the number of points.
skewness The 3" moment of a probability None All
distribution. A measure of the
asymmetry about the mean.
slope The slope of the line fit to all None All
waveform points.
std dev. None All
Standard deviation, /ﬁZ(yi —¥)?
(using Bessel’s correction), where n is
the number of points
std. dev. Pulse | The standard deviation of the pulse Fixed: Positive
height heights in a pulse train. See also max high threshold: 0.5 x Ymax pulse train
pulse height, min pulse height. low threshold: 0.1 X Ymax
sum The sum of all Y values None All
total area The numeric integral of the None All
waveform (trapezoidal method).
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total dose See the discrete integral FOM Reduced

waveforms

X intercept The x-intercept of the line fit to all None All
waveform points

X max The maximum waveform None All
independent value.

X min The minimum waveform None All
independent value.

X @ y max The horizontal position (independent | None All
value) at the first occurrence of the
maximum dependent value.

X@y The interpolated position of the first | Y value (absolute or % of peak): | Reduced
(left-most) occurrence of the The dependent value to waveforms
specified Y value in the waveform. If search for.
the value is not found, the right-most
X position (Xmax) Will be returned.

Y max The maximum waveform dependent | None All
(vertical) value.

Y min The minimum waveform dependent | None All
(vertical) value.

Y @ point The y value at the given point index 0-based point index Reduced

waveforms

y @ x max The dependent value at the position | None All
of the first occurrence of the Xmax
value (typically the last point of the
waveform).

Y neg The difference between the baseline | None Single pulse
and Ymin. (baseline defined above.)

Y pos The difference between Ymax and the | None Single pulse

baseline. (baseline defined above.)
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10.1 Pulse domain calculations

Determination of the pulse boundaries is different for the various FOMs. The following method is used
for the peak avg, pulse center, pulse start, and pulse width FOMs:

1. Determine the location of the waveform’s peak value;

2. Find the pulse start — move left from the peak location, recording the location of the level

transition (high to low) across the specified threshold. If there are multiple transitions, use the

transition location that is most distant from the peak;

Stop searching for the pulse start when the level drops below half the threshold;

4. Find the pulse end — move right from the peak location, recording the location of the level
transition (high to low) across the specified threshold. If there are multiple transitions, use the
transition location that is most distant from the peak;

5. Stop searching for the pulse end when the level drops below half the threshold;

w

For example, refer to the waveform in Figure 10-1. The threshold is 500mV (50% of peak) and the peak
value is located at 250ms. Moving left from the peak finds a single threshold transition at 198m:s.
Moving right, the search finds a threshold transition at ¥~300ms and again at 435ms. The search
terminates at 460ms when the level drops below 250mV (half the threshold value), so does not record
the transition at ~700ms. The pulse domain is [198ms, 435ms] for calculation of peak avg, pulse
center, pulse start, and pulse width.
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Figure 10-1 Waveform with pulse FOMs

Pulse avg performs a similar calculation to peak avg, but pulse avg uses a lower default threshold
(10% for pulse avg vs 50% for peak avg), and it searches from the waveform ends towards the middle,
stopping at the first location at or above the specified threshold. The pulse domain used for pulse avg
will always be greater than or equal to that of peak avg. For example, refer to the waveform in Figure
10-2. Note that the peak avg only includes the pulse from 200ms to 300ms. Because the level drops to
0 between the two pulses, the transition at 700ms is not included the pulse domain calculation. Pulse
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avg, on the other hand, finds the threshold transitions at the extremes of the waveform, using 200ms as
the pulse start and 700ms as the pulse end. The pulse avg value is much less than the peak avg value,
because pulse avg includes both the smaller pulse from 600 to 700ms and the baseline between the

two pulses.
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Figure 10-2 Waveform with peak and pulse average FOMs
Table 10-2 - DAAAC Figures of Merit (FOMs) for Images
FOM Description Parameters

avg beam height

This FOM is not yet implemented.

Threshold: percentage (of peak)

avg beam width

This FOM is not yet implemented.

Threshold: percentage (of peak)

beam area The total number of image pixels above the | Threshold: percentage (of peak)
threshold. If the X and Y axis data is scaled Fixed:
the FOM is also scaled by these values. threshold = 50.0%

beam height The number of pixels in the image column Threshold: percentage (of peak)
with the longest continuous group of pixels | Fixed:
above the threshold. If the Y data is scaled threshold = 50.0%
the FOM is also scaled by these values.

beam width The number of pixels in the image row with | Threshold: percentage (of peak)

the longest continuous group of pixels over

Fixed:
threshold = 50.0%
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the threshold. If the X axis data is scaled
the FOM is also scaled by these values.

centroid x The position of the horizontal center of Threshold: percentage (of peak)
intensity of the image. If the X axis data is Fixed:
scaled the FOM is also scaled. For data threshold = 50.0%
above the threshold, the FOM is given by:
(Zi=1.mZix X)/( (Zii=1.n Z) where n is the
number of pixels over the threshold.
centroid y The position of the vertical center of Threshold: percentage (of peak)
intensity of the image. If the Y axis data is Fixed
scaled the FOM is also scaled. For data threshold = 50.0%
above the threshold, the FOM is given by:
(Z(,‘: 1__n)Z;X Y,‘)/( (Z(,‘: 1..n) Z[) where n is the
number of pixels over the threshold.
Strehl ratio Voss Scientific variant of the Strehl ratio: Centroid threshold: absolute or
the ratio of the inner aperture integral to % of max pixel value
the outer aperture integral inner radius: pixels or scaled value
outer radius: pixels or scaled value
(0 = use full image)
X @ z max The X position of the first pixel in the image | None
with the maximum value. The search is
conducted from minimum to maximum Y
position and from minimum to maximum X
at each Y position.
y @ z max The Y position of the first pixel in the image | None
with the maximum value. The search is
conducted from minimum to maximum Y
position and from minimum to maximum X
at each Y position.
Z max The largest pixel value in the image. None
Z mean The summed value of all pixels divided by None
the number of pixels.
Z min The smallest pixel value in the image. None
Z std dev. The standard deviation of all pixel valuesin | None
the image.
Z total The total of all pixel values in the image. None

DAAAC Software Manual

366




11 Software Installation

11.1 DAAAC Install
To install the DAAAC software under Windows 10 or 11%:

CD —insert the CD and follow the installation program's instructions. If auto-run is disabled on
your computer, run the file DAAAC-Setup.exe from the root of the CD drive.

Download:

o Zipfile (.zip) — on the target computer, extract all files from the downloaded zip file and
then run the file DAAAC-Setup.exe;

o Self-extracting executable (.exe) — run the downloaded executable on the target
computer. It will extract the installer files and launch the installer application.

If your installer is keyed for networked installations, it will prompt you to specify the IP address
of your DAAAC database server (NetCom). DAAAC can also be reconfigured for networked or
standalone operation after it has been installed.

11.2 DAAAC License

If DAAAC is started and is unlicensed, you will be DAAAC License Manager »
prompted to run the License Manager.

Initially, the status field will say "unauthorized". Status : [Unauthorized Serial Number ; [1000
The 4-digit serial number is printed on the DAAAC

installation CD or included with the download
instruction email. Call with (or e-mail) the site code,

and we will provide the site key. Enter the serial Site Key: || License
number a:]d site !(ey_then SeIeCt Llf’ense' The For authorization please contact Woss Scientific Inc. [Albuguerque, M)
message “authorization successful” should be weice : (505 256-1500

displayed. Close the license manager - DAAAC can T2 R EEsE e

now be run. Tranzfer

The unlicensed software can be pre-installed on any
number of computers (e.g., for backup purposes), e
but each license is valid for a single computer.
Once the system is licensed, the License Manager o
can be used to transfer a license from computer to

Cument Licensze Information

Authorization

Site Code |399C EBD3 &29C 945C 78

1 HegisterTransferl | 3 Transfer In |

Wiew License Agreement | |

computer without contacting Voss Scientific:

1.

From the new DAAAC computer, register the transfer (creates a transfer file on a removable or
network drive);

2. Transfer the license out of the licensed computer (removing the license from that computer);
3. Transfer the license into the new computer.

4 DAAAC is a 32-bit application — its basic components will operate under 64-bit Windows operating systems, but
operating system specific versions of installers to support your acquisition hardware may be required.
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11.3 SQL Server Install

Microsoft SQL Server is an optional backend database for storage of DAAAC data and is used in some
standalone and in all networked DAAAC installations. The following steps describe the process for
configuring a DAAAC database server with SQL Server.

1. The database server computer (the computer running NetCom) should have its hostname set
before proceeding, since it will be used later in the configuration. Changing the hostname after
completing this procedure would require the user to also change the ODBC data source (step 4).
Changing the IP address of the database server after completing this procedure would require
changes to the Windows registry (step 6).

2. Install Microsoft SQL Server and SQL Server Management Studio.

3. In SQL Server Management Studio, create a database that: (a) is owned by the Windows login
account that will be used to run the NetCom server; or (b) has a database user account for that
Windows login. A database user account should at least have read, write, and admin privileges.
Other privileges may be required for some operations (e.g., DDL admin for database
initialization). The database can have any name.

4. Create an ODBC System DSN that uses the SQL Server driver and connects to the computer
running SQL Server. The ODBC DSN should be created on the server that runs the DAAAC
NetCom module, but this does not have to be the same server that runs SQL Server. The ODBC
DSN architecture (32-bit vs. 64-bit) must match the calling application, DAAAC, which is
presently 32-bit. The 32-bit ODBC application is C:\Windows\SysWOW&64\odbcad32.exe. The
data source wizard includes the following fields:

a. Driver —select the latest SQL Server Native Client.

b. Data source name — can have any name, but typically uses the same name as the
database created in SQL Server (step 3 above).

c. Server—isthe name of the SQL Server to use, often just the hostname. The hostname
can be determined by running the command ‘hostname’ from a command prompt.
Note: in some installations, the server name will include both the host name and an
instance name (e.g., <hostname>\SQLEXPRESS). The server name used here should
match the server name used to connect in SQL Server Management Studio (also shown
at the top of the tree after connecting in Management Studio).

d. Default database — the list should show available databases; this confirms that the
server name is correct®. Select the database name created in step 3 above.

e. After the final wizard page’s Finish button, a summary dialog will present with a Test
Data Source button, which should succeed.

5 If the DAAAC operator account does not have administrative privileges, start the ODBC application using “Run as
administrator”. If the SQL Server installation does not support the administrator account, the ODBC application will
not be able to connect to SQL Server. In this case the default database list will not be populated, but the database
name can be manually entered. The Test Data Source step will also fail. However, the DAAAC software will still be
able to access the SQL Server database when it is run from the account that was used in step 3 above.
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Create Mew Data Scurce *® Microsoft SOL Server DSN Configuration *

This wizard will help you create an ODBC data source that you can use to connect to
ST uaniuc s d 2 L Server.
e &, What name do you want to use to refer to the data source?
P $OL Serveranz
L MName \ Name: ‘
] Microsoft Paradox-Treiber (".db ) 1 How d 1o desrbe the dat .
Gl 3 Microsoft Text Driver (" td; *.csv) 1 o cgcu “_'a o cesenbe the g souree !
Microsoft Text-Treiber (*txt; *.csav) 1 LERI | ‘
ODBC Driver 13for SQL Server 2 Which SQL Server do you want to connect to?
SQL Server 1 Server: [ZAURAKID\SQLEXPRESSOI |
SQL Server Native Client 10.0 2
Native Client 11.0 2,
£ >

Finish Next > Cancel Help

< Back Cancel

T . e— | | o e—r———— e =
F I — |
How should SQL Server verify the autherticity of the login ID? (Change the default database to

=
= ) DARAC3 -
. (@ With Integrated Windows authentication - .
$GL Serveraoiz - = 0L Serveraon Mimor server:
SPN (Optional): |
SPN for miror server (Optional)
~, With L Server authentication using a login 1D and password entered by the
= user.
[ Atach database filename
Login D: [davec
F. d:
s Use ANS| quoted identiers
Use ANSI ruils, paddings and wamings
Application intent:
[READWRITE -
7] Mult-subnet failover.
[ <Back || Met> | [ Cancel | [ Heb ] [ <Back || Mew> | [ camcel | [ Hel

Create a Mew Data Source to SQL Server ﬁ

h‘@ [ Change the language of SGL Server system messages to
#
& (Defaut)
SOL Serverzoz
[] Use strong encryption for data

Perform translation for character data
[ Use reqgional settings when outputting cumency, numbers, dates and times.

[] Save long running queriss to the log file:

Browse:

<Back || Frsh | [ Caneel | [ Heb

5. Install DAAAC (see Section 11.1). On the installer’s Registry Settings page, shown below, specify
the IPv4 address of the computer that runs the DAAAC NetCom component (typically the
acquisition computer for a single station configuration, or a dedicated database server computer
for a multi-station configuration).
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(57 DAAAC 5.0.0.9 Setup — X

Registry Settings
Network operation requires some additional registry settings. R ¢ 7

Netcom IP 192,168 . 1 .190

< Back Next > Cancel

6. The Windows registry settings in Software\VSI\DAAAC will be configured by the DAAAC installer.
These settings are used to specify either standalone (single station) or networked (multiple
acquisition stations and dedicated database server) installations. In most cases manually
changing these settings is neither required nor recommended. However, these settings are
specific to each user (stored in the HKEY_CURRENT _USER section of the registry). If the software
is installed under a different user account than that of the end user, these registry settings will
need to be configured for the end user.

HKCU\Software\VSI\DAAAC (configured by the installation program):

NetcomlIP IPv4 address of the NetCom server. Set to 127.0.0.1 if
StandAlone = Yes.

NoNet (Yes / No) Yes = single station installation for use with MS
Access databases. No = multi-station installation, for use
with MS SQL Server and/or multicast acquisition & reduction
data

StandAlone (Yes / No) Yes = local NetCom with Access database. No =
NetCom is on a dedicated server connected to SQL Server.
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For networked installations, the settings in Software\VSI\NetCom\Database must be manually
configured on the database server (NetCom) computer. Registry settings used by the database
server are shown below with their expected values:

HKCU\Software\VSI\NetCom\Database (manually configured)
Entry Description
DSN Data source name specified in ODBC data source (step 4b)

TrustedConnect  (Yes/ No) Database logon/connect method. Yes — use
domain authentication. No — use UID & PWD registry values.
TrustedConnect = Yes is recommended.

PWD Database logon password (only used if TrustedConnect = No)

uiD Database logon user ID (only used if TrustedConnect = No)

7. Start Archive on the NetCom computer. This will launch the NetCom process in a command
window. When connecting to an uninitialized database, the DAAAC modules will fail to start or
will issue connection error messages (example below). Dismiss these messages, then initialize
the database by selecting the menu item Tools | Administrative | Initialize Database in Archive.
Select the Machine Data Source tab, then select the System DSN created in step 4 and press OK.
WARNING - initializing a database will remove any existing data. It should only be used with
empty databases. Press the Exit button in the Archive toolbar, then restart DAAAC. On restart,
the DAAAC modules should successfully connect to the database.

Archive X

Unable to connect to the NetCom server at 192,168.1.190; Access is
denied.

8. [optional] From Archive, restore DAAAC configuration data from an existing standalone
database. For example, to get the current configuration:

a. Select the File | Transfer In menu item;
b. Inthe transfer dialog, select a standalone database (.mdb file) as the transfer source;
c. Specify the items to transfer (e.g., Current Configuration);

d. Pressthe Start Transfer button to transfer the data.
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Transfer / Copy to the active database

1. Select Database Files

SoniEs |D:\daaac\db\caldata2 mdk

Diestination |Network Database

2. Select datato Transfer

Clean Database (no tests or Infotd)

[#] Al Cal ltarms

[ ] convert Curves to Processed Data

3. Start transfer(s)

[ Raw Data (Select ["]Processed Data (Select)

Current Configuration ANl Named Configurations

Dismiss without
Transfer

Alternatively, use the drag-n-drop method to transfer the configuration:
a. open a DAAAC standalone database (.mdb file) using File | Open;

b. select the Database view from the .mdb window, then drag the Database View tree item
and drop it onto the left side (tree control) of the active database window;

c. Archive will display a confirmation dialog for the Copy Current Configuration operation,
Select OK to initiate the transfer.
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12 Database Architecture
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Analyze The DAAAC module that displays
and prints waveform and image data,
and provides tools for examining,
analyzing, and manually processing
waveforms and images.

Archive The DAAAC module that manages
databases. Archive is used to change
databases, import or export data, and
organize and transfer data.

Burst A series of acquisitions (shots) that is
collected at high rates, utilizing the
rapid re-arm capabilities of the
acquisition hardware. See also Shot

Cal Items The DAAAC representation of the
physical signal path components (e.g.,
sensors, attenuators, cables) and the
components for automated signal
processing (e.g., user process, overlay,
combine).

Cal Line A data acquisition signal path,
including all components from the
recording instrument channel to the
sensor. May include cal items that
represent both physical components
and software processes. See also Cal
Items

Channel An instrument input or output
port.

Characterization data The defining set of
parameters that describes the behavior
of a Cal Item within a signal line and can
be used to mathematically reverse the
effects of that component on the signal.

Database The storage location for DAAAC’s
configuration data and for the data
acquired and calculated while running
DAAAC.
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13 Glossary

Figure of Merit (FOM) A metric computed
from waveform or image data (e.g.,
risetime, peak to peak, pulse width,
centroid).

Graph The collection of signal lines in the
acquisition system. Includes connection
information for instruments, channels,
and signal line components. See also
Node

Instrument Any device that is controlled via
the TestMan module. Often a device
that collects and converts an analog
signal into digital data, but also includes
signal generators and controllable
signal path hardware.

Inventory data Identification data that is
unique for each Cal Item. Inventory
data includes serial numbers, bar code
numbers, model numbers, and property
control numbers.

Inventory List The inventory of available Cal
Items, organized by item type.

Multi-Port A cal item that represents signal
line components with multiple input or
output ports, such as Adders or
Splitters.

Named Configuration A configuration that
has been named and stored in the
database, for later recall.

NetCom The DAAAC module that provides
an interface between the other DAAAC
modules and the database.

Networked Installation A system that is
configured to run DAAAC components
on multiple computers, typically with
multiple data acquisition computers
and a dedicated database computer.
See also Standalone
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Nodes Elements in TestMan’s graph that
represent the various signal line
components. Each graph node
represents either a station, an
instrument, a channel, or a Cal ltem.

ODBC The Object Database Connectivity
application programmer’s interface
(API) for standardized access to
database management systems.

Operations Log (OpLog) Auxiliary, user-
defined data related to the acquisition,
which is populated by an external
application but stored in the DAAAC
database.

Processed waveforms / images Data that
have been modified after acquisition,
manually generated, or imported.

Raw waveforms / images Data that have
been retrieved from an instrument and
have not been modified.

Reduced waveforms / images Data that
have been generated via the reduction
process. See also Reduction

Reduction The process of converting raw
data (instrument units) to physical
guantities of interest, using a collection
of Cal Items that represent the
components on the raw data’s
associated signal path.

Registry The Windows storage location for
applications settings. DAAAC uses the
registry for user specific settings that
are not stored in the database.
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Sequence A pre-defined series of
acquisitions that can include automated
changes to instrument settings between
successive acquisitions.

Shot The unit of data acquisition across
multiple instruments. A shot can
represent either the entire acquisition
event (single-shot), or a frame within
burst acquisition. See also Burst

Signal lines/paths see Cal Lines.

Standalone Installation A system that is
configured to run all DAAAC
components on a single computer. See
also Networked

Station A single computer that has
instrumentation connected to it via
communication interfaces, to form a
data acquisition system.

Test An organizational unit for acquisition
data that typically spans multiple shots
and/or sequences.

TestMan The DAAAC module that is
responsible for instrument
communication, executing acquisition
sequences, and performing automated
data reduction.

Trash The cache of deleted waveforms and
images. Data in the trash can be
recovered.
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About, 36
acquisition

Acquisition menu, 211, 224

description, 96

mode, 48, 98

number of shots, 100

preparing for, 196

start, 94, 95

Work Offline, 224
Acquisition

toolbar, 53
acquisition configuration, 208
acquisition sequence, 51, 52
active database, 173
adders, 313
adding

instruments to racks, 112
Administrative

menu, 182
analysis

Analysis menu, 213
Analyze

overview, 195

toolbars, 207
antennas, 332
Archive

menus, 100, 178

overview, 170
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setting up, 172
toolbars, 178
Arrange Icons, 184, 226
automatic reduction, 109
axes
labels, 237, 238
barcodes
Inventory Data page, 72
Tuning dialog, 63
Bdots, 329, 331
bitmaps, 210
burst mode, 51, 98, 99
cal graph, 55
Cal Items, 314, 318
attenuators, 58
branching, 59
cables, 58
combine, 61
copying in graphs, 78
creating, 69, 71
deleting, 69, 79
editing, 69, 79
inserting into the graph, 77
inventory, 62
Inventory Data page, 72
Item Data page, 59, 71
macros as, 337

moving, 78
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multi-port, 61
multi-port, 58
overlay, 61
Reduction Defaults dialog, 102
Reduction page, 72
sensors, 58
user-defined processes, 337
Cal Lines
Cal Lines dialog, 68
copying, 68
inserting, 67
Cascade, 183, 207, 226
changing databases, 173, 182
channel settings, 54
channels
deleting, 68
inserting, 64
Reduction Defaults dialog, 102
Reduction page, 64
closing
Close, 209
Close All, 207
waveforms, 209
coaxial lines, 333
coax-switches, 318
combines, 320
combining waveforms, 201, 208
comments, 237, 238, 241
Communication Interface, 113
configuration
data, 195
constants

waveforms, 197
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copy, 207
copying
Cal Items in graphs, 78
Copy, 211
data, 173
Named Configurations, 173
waveforms, 197
Corrected Output waveforms, 73
couplers, 332
Create DAAAC Database dialog, 172
creating
databases, 172, 180
tests, 96
waveforms, 197
current tap-off, 332
cursors, 208
cursor operations, 214
Measurement Selection dialog, 215
curves, 59
Curve dialog, 75
custom
Custom menu, 217
plots, 221
Cut, 211
data
configuration, 195
copying, 173
migration, 181
single-point, 99
data reduction, 58
data reduction, 48
data reduction, 58

databases
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changing, 173, 182
creating, 172, 180
Database page, 181
default, 182
opening, 172, 180
saL, 181
Ddots, 329, 331
default
databases, 182
deleting
Cal Items, 79
images, 37
stations, 176
tests, 176
waveform points, 216
waveforms, 37
description of acquisition, 96
Drag and Drop Inventory List, 77
DXF files, 63
E sensors, 329, 331
Edit menu, 101, 211
editing
Cal Items, 79
waveforms, 214
Ethernet, 113
Exit
Analyze, 210
Archive, 179
Fast Arm, 224
Figures of Merit, 58, 212, See also FOMs
File menu
Analyze, 208
FOMs, 58, 74, 221
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configuring, 73
displaying, 102
Fom v Shot, 221
page, 73
Processed FOMs, 212
selecting, 102
Statistics page, 235
getting started
Analyze, 196
Archive, 172
Global Reduction Options Map, 106, 107
Global Settings, 95
GO button, 48, 94, 95
GPIB, 113
Graph
Graph menu, 103
graphs
creating, 62
editing, 62
exporting DXF, 63
printing, 63
Help
topics, 36, 184, 226
Help menu, 35
Analyze, 226
Archive, 184
image branch, 338, 350
image process, 337
image settings, 67
images
copying, 207
deleting, 37
opening, 205, 207, 210
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printing, 207

properties, 232

retrieving, 37

saving, 204, 207
importing

waveforms, 76, 312
inserting

Cal Items, 77
instrument addresses, 54
instrument list, 49
instruments

adding, 49, 111

adding to graph, 63

adding to inventory, 112

burst capacity, 100

calibration, 54

channels, 54

configuring, 111

controls, 53

deleting, 64

initializing, 98

lock out, 99

polling, 98

settings, 53, 225

triggers, 54
inventory

Cal Items, 62

control, 72

Drag and Drop Inventory List, 70

Inventory Data page, 72

Inventory List, 62, 69, 77

Inventory menu, 103

printing, 76
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rectifying, 182

IP address, 171

labels

Labels page, 237, 238

Limit List Search, 40
live acquisition, 51
lock-out, 99

Log Page, 38

logs

Log Pages, 96

macros, 337

Manage Data Sources, 183
max, 74

Maximize, 181

menus

Acquisition menu, 105, 211, 224
Administrative menu, 182
Analysis menu, 213

Archive, 100, 178

Custom menu, 217

Edit menu, 101, 211

File menu, 208

Graph menu, 103

Help menu, 35, 184, 226
Instrument List menu, 111
Inventory menu, 103

NetLib menu, 38

Preferences, 102

Reduction menu, 105

Tasks menu, 35, 101, 180
Tools menu, 109, 110, 111, 181
View menu, 100, 179, 183, 225

Window menu, 183
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migrating data, 181
min, 74

Minimize, 181
mixers, 323, 326

modulation pulse waveforms, 197

moving
Cal Items, 78
Multi-Port Cal Items
adders, 313
coax-switches, 318
combines, 320
image branch, 338, 350
overlays, 321
overview, 313
splitters, 314
Named Configurations
copying, 173
narrowband settings, 66
NetCom, 170
overview, 304
NetLib menu, 38
networking, 183
new
databases, 172, 180
next
page, 225
ODBC
data sources, 182, 183
off-line reduction, 295
opening
databases, 172, 180
images, 205, 207, 210
waveforms, 196, 207
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options

display, 207

display and print, 211
Options dialog, 181
printing, 207

overlays, 216, 321

Display Options page, 242

waveforms, 202, 208

overviews

Analyze, 195
Archive, 170

Multi-Port Cal Items, 313

NetCom, 304
Paste, 211
points, 234
polling instruments, 98
polynomials, 59, 76
pre-start cleanup, 181
Previous
Page, 226
printing
barcodes, 63
Cal Item inventory, 76
graphs, 63
images, 207
options, 211
Print, 210

reduced waveforms, 73

waveform measurements, 216

waveforms, 204, 207, 210

processed
FOMs, 212

properties
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images, 232
Properties dialog, 232
pulse waveforms, 197
ramp waveforms, 197
Recover Waveforms, 39
rectify
inventory, 182
reduction, 328
automatic, 109
Cal Item Reduction page, 72
calibration waveforms, 75
Channel Reduction page, 64
Curve dialog, 75
FOMs page, 73

Global Reduction Options Map, 106

historic settings, 295

Item Defaults dialog, 102

off-line, 295

polynomials, 75

printing waveforms, 73

sensor formulae, 328

user-defined processes, 337
repetitive mode, 99, 100
restore

Historic Configurations, 38
retrieving images, 37
retrieving waveforms, 37
rotary attenuators, 312
saving

images, 204, 207

waveforms, 204, 207
selecting

data types, 39
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sensors
reduction formulae, 328
Sensor dialog, 327
sequencer, 51, 98, 100
Sequencer
toolbar, 53
settings
Cal Lines, 38
shots
number to acquire, 100
signal
strength, 235
single point data, 99
single shot mode, 98, 99
single-shot mode, 51
Size, 332
splitters, 314
stations
deleting, 176
statistics
waveform, 214
status bars, 34
Archive, 179
Syslinfo, 38
Tasks menu, 35, 180
TEM strips, 333
Test Configuration
Acquisition page, 98
General page, 95
Processing page, 97
TestMan
graph, 55
menus, 101, 105
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overview, 48
toolbars, 93
tests
creating, 96
deleting, 176
Tile, 184, 207, 226
toolbars, 34
Analyze, 207
Archive, 178
TestMan, 93
Tools menu
Archive, 181
TestMan, 109, 110, 111
transmission lines, 333
Trash, 38
trigger settings, 54
Undo, 211
USB, 113

user-defined processes, 337

Utility page, 54
View menu

Analyze, 225

Archive, 100, 179, 183
View Waveforms dialog, 37
views in Archive, 171
voltage

dividers, 329, 332
waveform process, 337
Waveform View, 171
waveforms

closing, 209

combining, 201, 208

copying, 197, 207
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corrected output, 73
creating, 197
cursors, 214
deleting, 37
deleting points, 216
displaying, 211, 225
editing, 214
FOMs, 235
importing, 76, 312
instrument settings, 225
labels, 232
measuring, 214
min and max, 74
Next Page, 225
number of, 195
opening, 196, 207
overlaying, 202, 208, 216
points, 234
Previous Page, 226
printing, 204, 207
properties, 232
recovering, 39
reduction, 75
retrieving, 37
saving, 204, 207
Search dialog, 40
signal strength, 235
statistics, 214
zeroing, 216
zooming, 216
waveguide, 332
waveguides, 329, 331, 334
wideband settings, 66
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Window menu, 211, 225 y min and max, 235

Analyze, 211, 225 zeroing, 216
Archive, 183 zooming
Work Offline, 224 waveforms, 216

X min and max, 234
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