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Preface

This document is volume 1 of a 5 volumset specifying the detaileddesignfor the Earth
Observing System Data and Information System (E3$DestSystem(ETS). This volume
describesthe Control andDisplay Subsystem{CDS) softwareexclusive of the Telemetry
Processing Control Environment RCE) and the Simulated CCSDS Telemetrsenerator
(SCTGEN), softwardeing developetbr all three ETSsystems, as well as providing an index to
the other ETS volumes. TPCE and SCTGENN#SA Code 520 products that adescribed in
other volumes in the set.
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Abstract

The EarthObserving System Data and Information Syster®3IBIS) TestSystem (ETS)
provides test capabilities for the groundsystem supporting Earth-observing spacectihét
conform to the Consultative Committee for Space Datstems(CCSDS) Recommendations.
ETS isdesigned to simulate anést EOSDIS groungystems and element interfaces. The
simulation andestingcapabilitiescoveronly level-zergprocessingincluding datadelivery to the
Distributed Active Archive Centers (DAACS).

This document providethe detaileddesign specificationsor the ETS support softwaraeing
developed for the Control and Display Subsystem.

Keywords: Earth Observing System Data and Information System (EOSDIS) Test System,
ETS, simulation, design
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Section 1. Introduction

This document is volume 1 of a 5 volumetspecifyingthe detaileddesign specificationtor the
Earth Observing System Data and Information System §BG) TestSystem(ETS) This
volume describeshe design ofthe Control andDisplay Subsystensoftware exclusive of the
Telemetry Control Environment(TPCE) and the Simulated CCSDS Telemetrgenerator
(SCTGEN). A guide to the other ETS design documents is provided in section 1.2.

1.1  Purpose and Scope

The ETS Controland Display Subsystenprovides theoperatorinterface forconfiguring and
monitoring theLow-Rate and High-Rat&ubsystems. The CDS also providdtities for the
generation ananalysis oftest data. The configuration itemg§ClIs) discussed ithis volume are
the Main Menu Controller, the OMD Simulator, and various data manipulation utilities.

The Main Menu Controller makes uphe highestlevel of user system interface. Its primary
function isthe integration of the various reused, governnwfithe-shelf GOTS) and new
software products.

The Operations Management Data Simulator (OMDSIM) provides a source ofri#dEages to
supplemenETS command and telemetgata streams. OMDSIMan also provide automated
responses to received OMDs.

Datamanipulation utilities currently includde RateBufferedFile utility, the Command Archive
utility, the Data Verification Tool (DVT), and the Data Comparison Tool (DCT).

1.2 ETS Document Set

Just as ETS is a multipurpose test tool made up of GOTS productsgneveused components,
the ETSdetailed design specificatiorse made up of documents from differessurces. The
document set is summarized in Table 1-1.

Volume 1 describesupport software for the Contraind Display Subsystem. This volume
describes software to be written and integrated by CSC for NB8de 515. Being the first
document in the set, pirovides an overview of ES, and provides aoad map tothe other
documents.

Volume 2 describethe designfor the ETSMultimode Portable SimulatoMPS). Since the
MPS islargely reused from the X-Rayiming Explorer (XTE) Testand Training Simulator
(XTTS), which was developed by CSC for NASBode 515, thasystem’s design document’s
format was also reused.

Volume 3 describethe ETSHigh-Rate SystenfHRS). This volume describethe HRSvery
large scale integratiofVLSI) components, the Tape RecordiBgbsysten(TRS) and the user
interface to controthe VHS andTRS, which is based omfPCE. This is a document from the
Microeletronic Systems Branch (MSB).
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Volume 4 describes the ETS Low-Rate System (LRS). This volume dedtiebeRSvery large
scale integratiorfVLSI) components and the usaterface to control themwyhich is based on
TPCE. This document is also provided by the MSB.

Volume 5 describethe design ofthe Simulated CCSDS Telemetfyenerator (SCTGEN)This
product is being developed by the MSB.

Table 1-1. Summary of ETS Detailed Design Documents

Vol. Description Component Author
No.
1 | ETS Index and Support Software Detailed DesigieDS CSC/515
Specification
2 | ETS MPS Detailed Design Specification MPS CSC/515
3 | ETS HRS Detailed Design Specification HRS NASA/521
4 | ETS LRS Detailed Design Specification LRS NASA/521
5 | SCTGEN Detailed Design Specification SCTGEN NASA/521

1.3  Document Organization

This document, Volume 1 ahe ETSdetailed design specifications, contafosr sections and
three appendices. Section 1 provides an introductighisodocument and describdse entire
document set.This section provides Volume 1 document organizatapplicabledocuments,
and definitions and conventions.

Section 2 provides an overview of tBF'S system design anthe methodology used for the
systemsupport softwareand OMDSIM. This section also illustratdbe decomposition of ETS
into its major configuration item@ls) andmapsthe Cls to the documents in tBF'S detailed
design specifications set.

Section 3 contains the detailetsign (i.e., structure charts, prologand programdesign
language) for the CDSupport software. Itontains separate subsections for BIS Main
Menu Controller, OMD Simulator, RatBuffered Utility, Command Archive Utility,Data
Verification Utility and the Data Comparison Ultility.

Section 4 contains size estimates for the support software.

Appendix A contains a traceability matrix tfie level 4 requirements mapped to tliesign
elements contained in this volume. Each volume of this documguates a traceability matrix
that maps the level 4 requirements to the design it contains.

Appendix B containghe high level dataitems for the structure charts, prologsd program
design language (PDL). (Not all the data shown on structure charts and prologs is shown.)

Appendix C contains a list of abbreviations and acronyms.
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1.4  Applicable Documents

1. National Aeronautics and Space Administration (NAS@&hddard Spacd-light Center
(GSFC), 515-4FRD/0294 (CSC/TR-94/6084&arth Observing System (EOS) Data and
Information System (EOSDIS) Test System (ETS) Functional and Performance
RequirementsOctober 1995

2. --, 515-30CD0194 (CSC/TR-94/6085Earth Observing System Data and Information
System (EOSDIS) Test System (ETS) Operations CoMagpi995

3. --, 515-4SDD/0195 (CSC/SD-95/602%arth Observing System Data and Information
System (EOSDIS) Test System (ETS) System Design SpecijfiMaiipt995

4, --, (CSC/515-SRS-001)Earth Observing System (EOS) Data and Information System
(EOSDIS) Test System (ETS) Requirements Specification, Volume 1 Index and Support
Software October 1995

5. --, DSTL-92-007Human-Computer Interface Guidelinésugust 1992
6. NASA Automated Information Security Handbook NHB 2410, 9A, June 1993

7. --, NASA Communications (Nascom) Access Protection Policy and Guiddteesion 3,
August 1995

8. Open Software Foundation (OSESF/Motif Style GuideRevision 1.2, 1993

9. Consultative Committee for Space Data Syste(@®CSDS), CCSDS 301.0-B-2,
Recommendation for Space Data Systétandards.Time Code,Blue Book, Issue-2April
1990

10. TRW, 510-ICD-EDOS/EGS, (TRW 2311 B301.00)terface Control Document between
the Earth Observing System (EOS) Data and Operations System (EDOS) and the EOS
Ground System (EGS)anuary 1996

1.5 Definitions and Conventions

The graphicalser interface§GUI) for the ETSsystems described in Volume 1 and Volume 2 of
this document adhere to the following conventions.

The widgets are operatemhd behave as describedtle OSF MotifStyle Guide. Features not
described there, such asmbination boxesre operate@nd behave as in M®/ord 6.0a. (A
combination box consists oflabel, an editable field, down arrow buttonand apopupmenu.
The font selector on the MS Word tool bar is a combination box.).

Within this document:
Optionsare in italic.
Button names are bold.

In lists, theselecteditem is typed in bold letters and has a gray background.
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A solid border around a labeled box indicates the field can be edited.
A dashed border indicates the field is for display only.
Within the overall design of OMDSIM, Support Utilities and MPS:

Most dialog boxes have a®@K button, aCancel buttonand aHelp button. Selecting
OK causesnyinput to be accepted, the task to be executedclses thalialog box.
SelectingCancel only closes thalialog box; no input is accepted andtask is executed.
SelectingHelp causes information about the dialog box to be displayed.

Dialog boxes thaare used fodisplay haveClose buttons instead oODK and Cancel
TheClosebutton closes the dialog box and no task is executed.

Some tasks require @nfirmation before beingtarted. Confirmation dialog boxes are
brought up byselectingOK for these tasks. Thes#alog boxes havéres and No
buttons. SelectingYes continues with th€@OK callback function and closdsoth the
confirmation dialog box anthe taskdialog box. SelectingNo closes theconfirmation
dialog box but leaves the task dialog box in place; no task is executed.

Dialog boxes that don’t haugelp buttons are brought up by some action on adastg
box. Help informatiorfor these dialog boxes iacluded inthe help information in the
task dialog box.

Some dialog boxes allodor modifications ofmany ofthe same type of item. Where
practical,all itemsaredisplayed athe same time and each is edited and tbeor reset
with the Setor Resetbuttons in the section above it. If there @ manyitems possible
or they containtoo much information to be displayed in a simpl@y, only one is
displayed at a time. These sections hagetbutton, aResetbuttonand aNext button.
SelectingSet causes the parameters for titatn to be savedor later use. Selecting
Resetrestores the parameters that wpreviously savedor thatitem. SelectingNext
sets all parameters for the current item and displays the next item in the list.

The title of a dialog boxdentifiesthe action and thepecific object of the taskeing
performed.

One character, thenemonic, of Menu names and some mepiions is underlinedThis
allowsthe operator t@ccess these iterwga accelerators. Accelerators &ey bindings
that can be used to activate an item without the mouse.

An ellipsis (...) on a menu option indicates a dialog box is popped up to complete the task.

A greater than sign (>) on a menu option indicates a sub-menu (cascade menu) appears for
further qualification.

A rectangle to the right of a buttamdicates aroption menu. Selectintpe buttoncauses
a list of options to appear. Selecting @@m inthe list selectsthe current option. The
current option is always displayed.
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A square to théeft of a label or menoptionindicates thathe item is atoggled option.
When there are more than one in a panel or menu, more than one can be selected at a time.
These are often called check boxes. The square is darkened when the option is set.

A diamond tothe left of a label or menuoption alsoindicatesthat theitem is atoggled
option. However, these options appear in groups of 2 or moreréndne option can be

selected at a time. Theaee oftencalledradio buttons. Thédiamond appears darkened
when the option is set.
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Section 2. ETS Design Overview

2.1  Background

The requirements fdETS haveevolvedthroughoutseveral years abie EOSDIS groundystem

has undergonsignificant changeand the need fatestand simulation capabilities has become
better defined. The current ETS operations concept provides for a system which will support a set
of ESDIS testonfigurations. Th&TSoperations concept uses three separate compdnamts

two fixed locations,including aportable component for contingenogtwork interface testing.

More backgroundnformation is contained ithe ETSOperations Concept (Reference 2) and the
ETS System Design (Reference 3).

2.2  ETS Test Configurations

The ESDIS Projectdentified five test configurations in whichETS would providetest and
simulation capabilities isupport of EOSDIS testing. Tloapabilitiesprovided by thdive test
configurations are:

1. Provide high-rate spacecraft data at the TDRSS Grdendinal (TGT) interface to EOS
Data and Operations System (EDOS)

2. Simulate and transmit EDOS data sets to a Distributed Active Archive Center (DAAC)
3. Simulate the front-end of a DAAC and receive EDOS data sets
4. Provide low-rate spacecraft simulations for two circumstances:

* 4A[ Support EOSDIS normal and contingency-mode operations when EDOS is
available for forward- and return-link processing

* 4Bl Support testswith the EOS Operations Center (EO®hen EDOS is not
available

5. Provide low-rate EDOSunctions for EOC to interface withthe EOS AM-1spacecraft
integration and test facility (SCITF) and the EOS AM-1 spacecratft simulator (SSIM)

2.3 ETS Architecture

Figure 2-1 shows theéETS architecture. ETS is acollection of three simulators: a Low-Rate
System(LRS), a High-RateSystem(HRS), and aMultimode Portable SimulatogiMPS). The
ETSLRS provides a function&DOS interface betweethe EOC and the SCITF or SSIM for
testand trainingpurposes. Th&TS HRS supports tests for EOSDI&urn-link sciencedata
processing and interface functions. TBéS MPS supportsesting for forward-link and non-
science return-link processing and providégmamic spacecraft telemetrnsimulations and
command validation.
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2.4  Software Configuration Item Overview

The three systems have been divided into subsystems and hardwsoéaace Cls, as shown in
Figure2-2. The ControandDisplay SubsystenfCDS) iscommon tothe HRS and to the LRS.
The softwarespecifications contained in this document part of the CDS.Some of the
functionality provided by the LRS is also common to the MPS.

24.1 ETS Low-Rate System

The LRS provides a functionBIDOS interface forcommand and telemetgataflows between
the EOC and SCITF or SSIM. The LRS provides the following functions:

* Receive low-rate spacecraft data ahannel accesslata units (CADUS) in serial
bitstream from the SCITF and the SSIM, perfdrame synchronization, Reed-Solomon
decoding anckrror correction, packeeassembly, command lirdontrol word(CLCW)
extraction, and EDOS data unit (EDU) construction

* Annotate packefin appended EDOService header) with actuglality and accounting
information (rather than simulated header fields)

* Transmit EDUs (packets and CLCWS) in real time to the EOC

* Provide rate buffering of low-rate playlack data by creating dile of EDUs and
performing a file transfer of the rate-buffered data file to the EOC

e Support two return link channels simultaneously
* Receive command data blocks from the EOC

» Perform EDOSforward-link processing, i.everify ground message headersxtract
command linktransmission unitfCLTUs) and acquisition sequences, andput as
serial bitstream

» Transmit forward link as serial bitstream (clock and data) to SCITF or SSIM

* Generate and transmit customer operataata accounting (CODAEports inrealtime
to reflect the actual return- and forward-link data processing

The LRS is composed of the VME low-rasebsystem(VLS) and the CDS. Most of the
forward- and return-link processing functions listed abaneeprovided by the VLS. The CDS
suppliesthe user interface, providesal-timecontrol, and is used to monitor operational status,
functions provided byfPCE. Inaddition, the CDSupport softwarg@rovides therate buffered

file production and CODA generation functions listed above as part of the Utilities and OMD Cls.

The LRS detailed design specificatioegcludingthose of the CDS support software Cls, are
contained in Volume 4. The LRSDS support softwardesign specificationare contained in
this volume. Sectio.1 contains theMain MenuController design. SectioB.2 describes the
OMDSIM software. The rest of Section 3 describes the design of the other supporting utilities.
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2.4.2 ETS High-Rate System

The HRS is used for generating aedeiving high-ratelata,which for ETSincludes sciencdata
in raw and processed formats. Specifically, the HRS provides the following functions:

e Simulate TGT transmission of up to two 150 Mbps data streams for input to EDOS
* Simulate EDOS transmission of data sets to test interface with DAACs

» Simulate DAAC reception of data sets to test interface with EDOS

» Process SCITF-recorded spacecraft data to generate EDOS compatible data sets

The HRS is composed of threebsystems:the VME High-RateSubsysten{VHS), the Tape
Recording SubsystefTRS),and the CDS. The VHS transmdata generated by the SCTGEN
utility or obtained from externaources, such as instrument or spacetesttteams. The VHS
transmits return-linidata in theform of CADUs andEDOS data sets, agell as receive&DOS-
generated data setdepending orthe testconfiguration. The TRS is used twing in actual
spacecraft data captureldiring thermal vacuum anaother testing of théAM-1 spacecraft for
playbackthrough the EOSDIS groursystem either directly cafter modification by using ETS
utilities. TheTRS can also provide dataarchive function. Th&DS provides an automated
operational environmenthrough which the user controls and monitors tkabsystems. It
provides capabilities to simulattMD, generate test dafdes, manipulateuser-providedtest
data, and assist users in data analysis and report generation functions.

The HRS requirementspecifications, excludinghose of the CDS support software Cls, are
contained in Volume 3. ThEIRS CDS support softwarequirements are contained tims
volume.

2.4.3 ETS Multimode Portable Simulator

The MPS is dow-fidelity AM-1 spacecraft simulatadhat provides acapability totest low-rate
forward- and return-link interfaces #©DOS and the EOC. The MPS provides tbiowing
functions:

* Generate and transmit low-rate spacecdafta asCADUS in serial bitstreangfor input to
EDOS), asCADUs in Nascom 4800-bit blocks (for input to EBnet as if frocopatingency
site), and as packets in EDOS data units (EDUSs) (for input to EOC)

* Receive andverify spacecraft commands aserial bitstreamCLTUs, CLTUs in 4800-bit
blocks, or in EOC-EDOS command data blocks

* Use AM-1 project data base (PDB) to generate telemetry and verify commands
» Update telemetry verifiers in real time in response to valid spacecraft commands

* Simulate all AM-1 low-rate data formatsjncluding housekeeping, health and safety,
diagnostic and dump

» Simulate two return-link channels simultaneously
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» Simulate EDOS rate buffered data file transfers to EOC using MPS-generated data
» Simulate EDOS service header and ground message header fields
» Simulate CODAs using OMDSIM

The MPShas a front-end user interface component and a backddiidcomponent. The front-
end system providebe user interface, and hosts the OMDSIM atiter support software Cls.
The VME component hosts the spacecmsfhulator functions. TheMPS detaileddesign
specifications are contained in Volume 2.

2.5  Design Methodology

The OMDSIM andSupportUtilities Cls have been developed in accordance with the SEAS
System Development Methodolog$SDM). SSDMdevelopment approach occurs in four
phases: requirements definition, design, implementation and qualifitetitng, eactyielding
intermediateproducts thatcan be assessed to assure dhnality of the development effort.
Interactive Development Environment, Incorporated’s Software through Pi¢&tRRsComputer
Aided Software Environmen{CASE) tool wasemployed when usingtructured analysis
techniques to decompose functional requirements.

251 Requirements Definition

The ETS Level 3 Requirementa/ere analyzed, identifyingequirementghat wereallocated to
software that provided OMD processirand utilitiesthat supported other ETlgardware and
software functions. Based on the allocated requireméntstionality wasdefined in further
detall, yielding the ETS System Requirements Specification, Volume 1, Reference 4.

25.2 Design

Using the ETS SRS, dated October 198&quirements were allocated to processes datd
inputs andoutputs weredefined in adata dictionary. Processes wedgefined indata flow
diagrams (DFDs), andtructure charts developagsing the StP CASE tool. Anterative
approach was used whereby, lowevel processes wergefined as needed to assure an
unambiguous design. Balancing, or reconciliation of inpuutgputsand processames, of DFDs
at all levels was performed using the StP tool.

Figure 2-3 shows theonventions used fatructure charts tdlustrate the controhierarchy of
the modules or units comprising software item. Each process or spawned subprocess is
depicted on it's own page.

Each of the rectangles on a structure chart is a module (a C-language function). Each module has
a name field and a brief description

Connections between units are shown as straight lines.
A library unit is represented as a module rectangle with bars on both side.

A named rectangle with a dark triangle attached is an included header file.
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A named pentagram represents an off-page connector.

A namedopencircle with anattached arrow represent&oming oroutgoing data. Eachame
field may contain a list of data elements described by the symbol.

A named closed circle with an attached arrow represents control data.
A shaded diamond symbol represents a selection operation between modules.

A curved arrow, most often used in conjunction with the selection symbol, represents iteration.
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2.5.3 Implementation

Software will beimplemented inthe ANSI standard (Programming Language, using an
incremental buildapproach,within the environment described in Sectich7, Development
Environment. Program Ben LanguagéPDL) will be developed as an intermediate gwot
which enables verification afontrol logic flow. All software functions will contain a prologue
which provides the fun@dn’s name purpose, invocation, arguments, retvatues, modification
history andany designassumptions or dependencie®ll software functions will beested
according to unitest pans. Coded andested softwaréunctions wil be inspected through peer
reviews which when complete certify that the functionvslad implementation ofhe design, and
satisfies allocated requirements.

The user interface widgets (windows and window contents) will be generstegthe Integrated
Computer Solutions, Inc. (ICSBuilderXcessory graphicaluser interface builder tool.
BuilderXcessory generates user interface lang(idtje which can baead andmplemented by
C language functions; or it can be translated into C language smaee Thecallback functions
for the user interface will also be written in the ANSI standard C Programming Language.

Requirements have been assigned to builds which havecbestinated witlother ETSCIs to

provide functionality allocated t¢he build. Functions which implemerthe allocateddesign
components and requirements will be delivered to an independentoiegmtegration andgystem

testing. A Build Readiness Review (BRR) will be conducted to assure that allocated requirements
are met in theouild, identify software and hardware unitscluded inthe build, and document
design modifications that occurred since the ETS Final Design Review.

254 Qualification Testing

Independent teams will perform integration, system, and acceptance testimg BTS. The
integrationtest team will asure that ClgomprisingETS interface properly. The systetast
team will verify that the ETSsatisfies requirements identified the ETS SRS in the test
environment. ETS developers Wl be available taresolve problemghat may be identifiedduring
testing. The acceptantest team wiliverify that the ETSsatisfiesall allocated requirements in
the operational environment, and will develop operational procedures and training courses.

2.6 Design Considerations

The major drivers, design modificatioamcethe ETSDesign Review, and assumptions used in
the detailed design process are documented in this section.

2.6.1 Design Drivers

A major driver forthe method ofimplementation ofdata exchange between OMDSIM and
SupportUtilities andother Cls is thextensive code reusenployed bythe ETS. Existing TPCE
code has established the TPCE parameter servers as the agent for exchanging data.
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2.6.2 Design Modifications since the ETS Design Review

The Support Utilities CI provides tloapability tolog to diskall command blocks received by the
CDS workstation from the VLS.

The MPS-hosted OMDSIM processedl be initialized separately from the main MPS process.
The transmission and receipt of OMD canibéalized independently fronother MPS-hosted
functions and Cls.

2.7  Development Environment

The OMDSIM, andSupportUtilities Cls will be developed for an HP Apollo Serié80 Model

755 workstationrunning the HP-UX operatingsystem with128 MB random accessiemory
(RAM) and 2 gigabyte(GB) internal hard disk. Developers have accessh® TPOCC
developmentacility via X-terminals. Thdargetsystem idocated in the CSETS development
facility and also includes a 4 mtapedrive, a compact disk read-onigemory (CD-ROM), a
digital audiotape (DAT), a 3.5nch diskette drive, a 19 monitor, a standard keyboard, and a 3-
button mouse.

For build 1, the Clis will be hosted on the LRS CDS workstation and integrated witbtliee
LRS components thatside or were developed in tB&STD lab. Forbuild 2, the LRS Cls,
developed in the DSTD and CSfevelopment labs wilransported to the SOC for integration
testing.
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Section 3. Software Configuration Item Detailed
Design Descriptions

3.1 Main Menu Controller

3.1.1 Description

The Menu Controller software provides a framework for the various components of ETS: LRS,
HRS, and MPS. It displays graphical icons for each ETS system.

3.1.2 User Interface Design

The ETS Menu Controller can be invoked o ways. If the user is logged in under the
Hewlett-Packardvisual User Environmen{HP VUE), the ETSicons are available from the
personal toolkit located on tlgeaphicalFrontPanel. There are separatens forthe ETS Low-
RateSystem(LRS), ETSHigh-Rate SystenfHRS) and théeTS Multimode Portable Simulator
(MPS). Double clicking on areTSicon invokes its execution. Alternativelhe user can start
ETS in anxterm window by typing “ets_Irs&”, “ets_hrs& or “ets_mps&” as a comméne
entry.

The Menu Controller software presents liseof ETS softwarecomponent icons appropriate to
the selected system:

* Forthe LRS, the list includes an LRS TPCE icon, an OMDSIM icon, and an SCTGEN icon.

e For the HRS, thdist includes artHRS TPCE icon, an OMDSIM icon, an SCTGEN icon, a
Data Comparison Tool icon, and a Data Verification Tool icon.

* For the MPS, thdist includes anMPS icon, an OMDSIM icon, and a Project D&tase
Conversion icon.

A sampleETS LRS Main Window isshown in Figure3-1. Eachicon represents a separately
executable software component. To activate an applicatiok,once on its icon to bring up the
icon menu list and thedick on the Restoreoption; or doublelick on the icon. Most of these
icons, such as the TPCE-based onespcinbe invokedor one execution at me due tofixed
hardware resources. Aftellimited execution icon has been activatdte Restoreoption will be
dimmed on its icon menu.

To terminate execution of a software component, the preferred method is to Es# thaion
from the main window of that component. Amwlternative method is tolick once onthe icon
again to bring upheicon menu list. The Closeoptionmay beselected to send a terminaignal
to the component. The termination sequencehfar componenwill then be startedThis may
involve querying the operator in order to save data files and confirming the termination request.
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Figure 3-1. Main Window for ETS LRS Menu Controller

3.1.3 Processing

The processing of the Menu Controlleressentiallythat of anicon box as defined by Motif.2.

The Menu Controlledisplaysthe set oficons appropriate tthe given system. When icons are
selected, the usenay activate oterminate the represented applicatibor applicationsthat are
dependent ofixed hardware resources, multiple executionsravgpermitted. After applications
have been started, selecting their icons provides a method for requesting application termination.

3.14 Prologs/Program Design Language/Structure Charts for Module Drivers

Prolog/PDL descriptions aneot generallyprovided forgraphicaluser interface design. These
designs generally include diagramstbé interface elements (widgets) ameit describing the
actions performed by user events in the widgé&allback functions whiclarecalled in response
to events perform some widget maintenancevels asprovide the connection between the user
interface and the application. Their design is specified in the widget/action description.

A structure chart for Menu Controller software is shown in Figd8eand abrief overview of the
routines is provided in Table 3-1.
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Table 3-1. Menu Controller Software Routines

Name Description

XtAppMainLoop | This is the X Toolkit Intrinsics routine that transfers control of the X
window application to Xt and interacts with application callback routine$ as
needed.

mc_display_menu| This routine accesses the icon descriptor table to display the appropridte set
of icons for the given system.

mc_init_gui This routine performs initialization of the menu controller task. This
involves the usual setup for the gui environment as well as determining|the
ETS system to be controlled.

mc_main_menu | This is the main routine for the menu controller task.

mc_start_appl This routine attempts to start up the requested application. In addition|to
checking for limited execution status, it is also possible that a given icofp has
already been activated for another ETS system.

mc_stop_appl This routine attempts to terminate the selected application by sending the
termination signal.

3.2 OMD Simulator

3.2.1 Description

The OMD Simulator is a stand-alone procéisat provides a source of OMInessages to
supplemenETS command and telemetdata streams. In particular, the OMDSIM CI supports
Customer Operations Data Accounting (COD#gports, TDRSSSummary SessiorfTSS)
reports, EDS/PDS Delivery Records, and EDS/PDS Acceptance Notifications.

Although OMDSIM is capable of operatingthout the support of other ET&mponents, it is
designed t@acceptsignals vial PCE that indicate thavailability of data for transmissio(CODA
information), the end of theimulated TDRS session atfte associated request foBS report
transmission. When desit, theoperatorcan use the usanterface to establisthe values of the
datafields comprisinghe OMD, indcate a transmission schedule (interval between transmissions
and duration of the schedule) for these prepared OMD, and generaigrtlls to begin and
terminate the testing phase of operati@hsit is, signalsthat emulatethe actions of TPCE as
indicated above).

In addition, OMDSIM:
» accepts OMD from other EOSDIS test elements and logs their receipt
* logs the event of transmission of OMD

* logs the OMD transmitted and received to a file
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» displays the events of transmission and receipt of OMD
» displays OMDSIM status and anomalous occurrences
* maintains, displays and logs OMD accounting statistics
* responds to received OMD (responses TBD)

Certain relevant OMD message items, suclthasiumber of CADUs receivedyre expected to
change ovetime. To simulate this wheather ETSelementsare notbeing used to provide
values that actually reflectthe associated data sets, OMDSIM usamping functions,
parameterized by constantsiattialization. The operator ispermitted to designatthat these

valuesare to be calculated for the next OMD to be transmitteallowed to remairstatic. For

certain transmitted valudbere are thre@ossiblesources: the user provided stafior default)

value, the “real-time” value provided byther ETScomponents that armeant to accurately
reflect the associatedata setqif available inthe present configuration) and calculatedues

meant to simulate to low fidelity the associated data sets.

Throughout the OMDSIM user interface and processing sections of this docthmeelafjnitions
outlined below have been adopted.

The term“loading a scenario” refers tthe act ofsendingthe scenaridilename to the
om_scenario_mgr subprocess by the user interface.

The term “loading an OMD” refers to tlaet ofwriting an OMD tothe omd queue by the
user interface.

“TransmissionTest” refers to thectivity that is startedvhenthe Start Transmission
button isclicked on. An OMD is loadecand transmitted repeatedly according to the
interval anddurationspecified inthe user interface. The OMD modified with each
successive transmission according ttee directives specified inthe working_OMD
structure. The test ends when the operator clicks o&tthee Transmissionbutton or the
test duration has expired.

The scenariofile is comprised ofrecords, eachcontaining a transmission interval,
transmission duration for the OMD type, the OMD type indication and a description of the
OMD (in working_OMD) to be transmitted. The transmission interval indicates the
number of secondsfter the previougransmissior{or the start of thescenario execution)

to send the currently loaded OMD. Ttest durationmay be O to indicate only one
transmission othe loaded OMD, greater than 0, ‘@mfinite”, to imply that theloaded
OMD will be transmitted every interval seconds until a stop signal is received.

“Scenario Execution” refers to thactivity that is startedvhen the Execute Scenario
button isclickedon. A scenariofile is loaded and executed according to its directives.
Scenario execution ends where operatoclicks onthe Terminate Scenariobutton or

an end of file is encountered.

3/4/96 3-5 515-DDS-001



3.2.2 User Interface Design
OMDSIM can be invoked either through the Menu Controller or by the UNIX command
% omdsim XXX

where XXX is “LRS,” “HRS,” or “MPS” for thesystemOMDSIM is to be connectetb. The
Menu Controller actually uses this command to invoke OMDSIM.

3.2.21 Definitions and Conventions

The conventions used in this section are defined in section 1.5 of this document.

3.2.2.2 OMD Simulator Main Window

The Main Window, shown in Figure3-3, appearsvhenthe OMD Simulator is invoked. It
contains the primary controls of the system.

Whenoperating with LRS, the OMD Simulator limited to generatingonly CODA Report and

TSS SummaryOMD, parts ofwhich are obtained from LRS. Parametars given byLRS are
taken from the default CODReportand TSS Summary whichare established byhe operator.
OMD transmission is driven bgperatordirectives fromthe userinterface viathe Start/Stop
Transmissionbutton and the transmission interval, test duration, and TSS Summary delay fields.

Scenaridfiles cannot be executed wheéime externakystem is LRS becauskee LRS is to be a
“realtime” system with no simulatiorequired. The generated OMD reflect the actual processed
forward- and return-linkdata. Therefore th&cenarioFile label and field and theExecute
Scenario button areall desensitized. Theéile options thatinvolve scenario operationg,oad
Scenario.., New Scenario., andOpen Scenario., are desensitized.

While operating with MPS an#iRS, scenaridiles can be loaded and executed amy OMD
type can be loaded and transmitted. The parameters for the OMD candded by the
operator.

Other than thesdifferences, OMDSIMooks thesamefor whatever external process it operates
with.

3/4/96 3-6 515-DDS-001



OMD Simulator

File View Help

‘ Establish Comm LinkH

TSS Summary Delay @

Transmission Interval E@ OMD Type
Test Duration E @ Descripton 1
OMD Type Loaded o j Scenario File
Start Transmission H Execute Scenario
Status

Realtime display of session journal.

Figure 3-3. OMD Simulator Main Window

Selecting thdestablish Comm Link button

checks all communications ports;

enables communications with external systdEBnet and LRS, HRS, or MPS); (If
connection isn't established withinT&D timeout period, a questiatialog boxpops up

with themessage “Unable to establish communicatlohswith XXX. Continue without
XXX?". Where XXX is thename ofthe othersystem. Clicking on OK allon®MDSIM

to continue independently afie othersystem. Ifthe communicationdink with EBnet
cannot be established, OMDSIM cannot transmit or receive OMD; hence it continues
operating in the pretest mode and the callback for Establish Comm Link exits here.

starts up the all OMD subprocesses;
opens fifos shared with subprocesses;

and sensitizethe Start Transmission button and, icommunicating wittHRS or MPS,
the Execute Scenaridbutton.

TheEstablish Comm Link button is a toggldts labelchanges t@reak Comm Link while the
link is active. Selectingreak Comm Link

asks theoperatorvia a confirmation dialogoox if the activity in progress should be
stopped;

breaks communications with external systems;
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closes fifos shared with subprocesses;
stops subprocesses;

and, desensitizes tliexecute Scenaridoutton, theStart Transmission button, the Load
OMD option, and the Load Scenario option. (OMD cannot be transmittesh the
communications link is broken.)

For TransmissiornTests, the &insmission intervatest durationand TSS Summary delayre set
and used in the same way regardless of OMDSIM’s external partner.

The OMD transmission interval gt byselectingthe spinnergarrows) to the right of it§eld or
by editing the field directly. If the transmission interval is O, the Test Duration field is desensitized
and only one OMD is sent.

The Test Duration is set by clicking on the arrows toriflet of itsfield or by editing the field
directly. If the test duration is set to Only one OMD is transmitted. Thspinners are
programmed sahat selecting thenpast somdime limit (TBD) causes théest duration to be
infinity. This time limit can be overridden by editing the field directly.

The TSS Summary Delay iset by clicking on the arrows for the TSsmmary Delay or by
editing the field directly. This specifies the length of time after the last OMD transntisataine
TSS Summary is transmitted. The default is 60 seconds.

3.2.2.3 Scenario Execution

If a scenaridile has been loaded, itame is displayed ithe Scenarid-ile field. Both thelabel
and fieldaredimmed untilthe scenario is executed. After execution, the scenario is unloaded and
a scenario must be loaded again before another scenario can be executed.
Clicking onExecute Scenario
changes the button’s labelT@rminate Scenarig
sends the TSS Summary delay to om_scheduler:
sends a start message to om_scheduler;

sensitizeghe Scenaridrile labeland field,the OMD Typelabel andfield and Description
label and field;

and disableghe Start Transmission button, theTransmission Interval fieldthe Test
Durationfield, the TSSSummary Delay fiel&and theLoad Scenario..File options in the
Main Window and the Scenario Editor.

TheTerminate Scenariobutton
sends a stop message to om_scheduler;

desensitizegshe Scenarid-ile labeland field,the OMD Typelabel and field, and the
Description label and field;

sets the allow_transmission_test flag to true;
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sensitizes the TSS Summary Delay figdd theLoad Scenario..File options in théMain

Window and the Scenario Editor;

and changes the button’s label bacEx®cute Scenario and desensitizes it
Briefly, the om_scenario_mgr subprocess reads each record one at a tinteefsmanaridile. It
sends theschedule information (interval and duration) to om_schedulempatgithe OMDinto
the OMD queue and waitsuntil it receives the ready for next recordnessage from
om_scheduler.  This igepeated forevery record unti an EOF is encountered or
om_scenario_mgr receivesséop message (from om_scheduler). Om_transmission_task reads
the OMD fomthe OMD queuemodifies it if necessarngnd transmits it according to tkgnals
it receives from om_scheduler. Om_transmission_task transmil8&S& Summary and
task_complete message tize main Ul task in theame way itdoes for a transmission test.
Om_scenario_mgr ends scenario execution either by executing through the last seeowtior
by receiving a stop message from om_scheduler.

3.2.24 Transmission Test

If an OMD is loaded intanemory readyor transmission, its type wisplayed inthe OMD Type
Loaded feld. Both thelabel andfield are grayuntil an OMD transmissiortest is started. The
Start Transmission button isdesensitized until a®MD is loaded. After the transmission is
done, an OMD must be loadedjain to performanother tansmissiontest. After loading an
OMD, the operatorcan start transmission, vighe Start Transmission button orunload the
OMD, via theUnload OMDoption in the e menu.
Clicking onStart Transmission

changes the button’s label &op Transmission;

sends the trangssion interval,the test durationand the TSS Summary delay to
om_scheduler;

sends a start message to om_scheduler;
sensitizes the OMD Type label and field;
and disableshe Transmission Interval fieldhe Test Duratiorfield, the TSSSummary
Delay field, and thé.oad OMD...File options in the Main Window and OMD Editor.
Clicking onStop Transmission
sends a stop message to om_scheduler;
clears the OMD Type loaded field and desensitizes the OMD Type Loaded label and field;

enableghe TSSSummary Delay fieldand theLoad OMD...and, if operating with LRS,
the Load Scenario..File options in theMain Window andOMD Editor andScenario
Editor;

and. changes the button’s labeBt@art Transmissionand desensitizes it

3.2.25 Main Window Menu Bar

Following are the menus and their options found on the menu bar of the Main Window.
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File
Load Scenatrio...

Unload Scenario View
b?l?gagl\c/l)lﬁ/l.b OMD Traffic...
New Scenario... CODA Report... OMD Logs...
Open Scenario... "/ PDS Delivery Record...

New OMD > EDS Delivery Record...

Open OMD... TSS Summary...

“Log OMD Received
oLog OMD Transmitted

Exit

Figure 3-4. Main Window Menu Bar

3.2.25.1 File
The File menu contains the following options:

Load Scenario..causes dile selection box to appear. Selecting a scenfiddgofrom the list
displayed and clicking o®K loads the scenariolhis option is desensitizedhile a transmission
test is active or a scenario is being executed or if the external system is LRS.

Loading a scenario (by selecting boad Scenario..under the Fe menu orLoad in the Scenario
Editor under ke)

displays the scenario filename in the Scenario File field;

sends the scenario filename to the scenario subprocess;

sensitizes th&nload Scenarid-ile menu option;

desensitizes all OMD operation options;

and sensitizes tiexecute Scenaridoutton.

Unload Scenarianloads the current scenario by
sending an Unload_scenario message to the om_scheduler subprocess;
sensitizes theoad Scenario..option and all options involving OMD operations;
and desensitizes the Scenario File label and field.
Load OMD...causes éle selection box to appear. Selecting an OfM@®from thelist displayed

and clicking orOK loads the selected OMD. This option is desensitidabe a transmissiotest
is active or a scenario is being executed.

Loading an OMD(by selecting.oad OMD...under the e menu orLoad in the OMD Editor
File menu)

displays the type of OMD loaded in the OMD Type Loaded field;
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puts the working_OMD into the OMD queue,;
sensitizes the Unload OMD File option;

desensitizes all options involving scenario operations;
and sensitizes tHhstart Transmission button.

Unload OMDunloads the current OMD by
sending an Unload _OMD message to the om_scheduler subprocess.
sensitizes theoad OMD...option and all options involving scenario operations;
and desensitizes the OMD Type Loaded label and field.

NewScenario..brings upthe Scenario Editarvhich allowsthe operator to createrew scenario
file. This option is desensitized if the external system is LRS.

Open Scenario.pops up dile selection box. Selectingfde and clicking on theéOK button
brings upthe Scenario Editanitialized withthe values inthe selected scenarfite. This option
is desensitized if the external system is LRS.

NewOMD > brings upthe OMD Editor for the OMD type selected in the casaadau to allow
the operator to create rew OMD file. The TSS Summarytype of OMD can be edited (is
sensitized) onlyor MPS; otherwiseTSSSummary information is accumulated durmgerations
with LRS and HRS.

Open OMD...causes dile selection box to appear. Selectindila and clicking on theOK
button brings up the OMD Editor initialized with the values in the selected OMD file.

Setting theLog OMD Received.option brings up &file selection box to allovihe operator to
enter afilename and directory for the log. The extension, “.omd_rcvd”aigomatically
appended. The defadltename istimestamp.omd_rcvd, where thienestamp reflectshe time
the file is created. Selectindike and clicking onOK opens thdile and sets #lag for OMDSIM
to log OMD received. Unsetting thaption resets thlag so OMDSIM stopslogging OMD
received and closes the file.

Setting theLog OMD Transmitted.optionbrings up dile selection box to allowhe operator to
enter afilename and directory for the log. The extension, “.omd_sent”ausomatically
appended. The default filename is timestamp.omd_sent, whanmaéseamp reflectthetime the

file is created. Selecting dile and clicking onOK opens thdile and sets #lag for OMDSIM to

log OMD transmitted. Unsetting thigption resets thélag so OMDSIM stopslogging OMD

transmitted and closes the file.

SelectingExit shuts down the OMD Simulator. If there argytasks active, @onfirmation box
pops upwith the message, “There are taski$ active. Shutting down OMDSIM wiltop all
tasks. Continue with shutdown?Clicking onYes in the confirmation boxstopsall activity in
progress and continues with the exit procedure. The communications links are bro&kfilesid
are closed. Clicking on No returns control to the OMD Simulator's main windowlo is the
default.
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3.2.25.2 View

OMD Traffic...pops up aialog boxwhich displayshe dateand time andDMD type transmitted
and received for realtime monitoring of OMD Traffic.

OMD Logs... pops up dile selection box. Selectingfde and clicking onOK pops up alialog
box similar tothe OMD Editor.Received OMD logs and transmitted OMD logs carviegved
through this option. The OMD log files are binary. The diagram for this dialog box is TBD.

3.2.2.6 Scenario Editor

The Scenario Editor window appeavbenthe operatorclicks onNew Sceario... or selects a
scenario file to edit from th®@pen Scenario.option in the e menu.

Scenario Name
File Edit Help
Interval (sec) Duration (sec) OMD Type Description ~
10 PDS Good ]
10 PDS Bad
5 100 CODA Report Xyz.coda
10 EDS abc.eds
10 200 CODA Report xyz2.coda
10 EDS abc2.eds |
Selected .
Interval Duration OMD Type Description l
10 sec || 200 sec || CODA — || xyz2.coda _Set | Reset]|
New .
Interval Duration OMD Type Description l
= Set |

Figure 3-5. Scenario Editor

The scenaridile is composed of records. Each recaues the transmissionnterval, test
duration, the OMD type, a description (of the OMD), and the actual OMD to be transmitted. The
transmission interval gives the time interval (format TBD) after the previous transnisaiter

the start ofscenario execution) to send the current OMD. {fEs¢ duration i®ptional. If it is

not specified or izero,only the current OMD is transmitted. If thest duration ispecified and

is greater thazero, OMD ardransmitted repeatedly at ti@erval specified untithe duration
expires. Negative numbefsr thesevaluesare notvalid and aretreated as ithey werezero.
Depending orhow the OMD in the record is set up (see OMD Editibs)counters will be static

or automatically calculatedor each succeeding transmission. The calculatiares done
according to algorithms specifiédr each counter for each OMD type in tbend_sim_params

file that is readduring initialization ofthe om_transmission_task subprocess. The description in
the record contains a brief 80-character comment.
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In the Scenario Editor, theatnsmission intervatest duration, th©MD type, and description for
eachrecord in thescenario is displayed ihe scrollable list. OMD canonly be viewed oedited
through the OMD Editomwhich can bebrought upwhile in the Scenario Editor.Selecting a
record puts thenterval, duration, OMD type, and descriptiontie “Selected Record” section
near the bottom of the dialog box. The OMD typgiven ashe current OMD type in the OMD
Type option menu.

The “Selected Record” sectioallows the operator tomodify an existingrecord. The
Transmission IntervalTest Durationand Description are changed égliting thosefields. The

OMD type can be changed by selecting frdtm OMD Type Optionmenu. Ifthe type is
changed, the OMD editor is brought up anidialized withthe default OMD othat type. The
operator can then modify this OMD. If the OMD type is not changed, clicking didihdoutton

to the right of the OMD typéeld or double selectinghe scenarigecord in thdist brings up the
OMD Editor containingthe OMD in the selectetecord. If the OMD ignodified (or new), it

must be saved for the scenario dslectingUpdate Scenarion the OMD Editor’'s_fe menu.

OMD edited for a scenarifile can also be saved in OMfiles. Clicking onSet changes the
selected record as specified in this secti@hicking onResetrestores the record tts previously
stored state.

The “New Record” section acceptdormationfor a newrecord,which is insertedmmediately
after the selectedecord, or appended to thend of thefile if no selection is made. The
Transmission IntervalTest Durationand Description arspecified by editinghosefields. The
OMD type can bespecified by selecting frothe OMD Type Optiormenu. The default OMD
type is the ongreviously specified. Changirthe OMD type or clicking orkdit pops up the
OMD Editor initialized withthe default OMD of the typepecified. SeledUpdate Scenarian
the OMD Editor's_He menu toput themodified OMD into the scenario.Clicking onthe Set
button inserts the new record.

3.2.2.7 Scenario Editor Menu Bar

File Edit

New Cut Record
Open... Copy Record
Save Paste Record
Save As... Insert New Record
Load

Exit

Figure 3-6. Scenario Editor Menu Bar

3.22.7.1 File

New clears the Scenarieditor toallow the operator to createrew scenario. New records are
taken from the “New Record” section.
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Open...brings up a file selection box. Selecting a file and clickin@#&nreinitializes the scenario
editor with the contents of the selected scenario file.

Savesaves the current scenario to faenefile selected in th®pen...option or to thdile last
saved. If the scenario is newfila selection boxpops up to requestfdenameand location for
the new file (i.e. Save As..is activated).

Save As..pops up dile selection box to requestfdéenameand location inwvhich to save the
current scenario. Scenalffites havethe extension “.scnywhich, if not specified bythe operator
is appended by the software. If the operator specifies an extension, the “.scn” is added after that.

Load writes the current scenario to disk (if the filename is not knovite selection box prompts

the operator for thélenameand directory) and loads it for the next scenario execution. The
scenario load operation is described in the main window section. This option is desensitized while
a scenario is being executed.

Exit closes the Scenario Editor. If the currecgnario has been modifiedt hasnot beersaved,

a dialog boxpops up to ask theperator tosave the scenarioClicking onYes in the question
dialog box savethe scenario as if theaveoption had beenlicked on and continues closing the
Scenario Editor. Clicking oNo in the question dialog box continues to close the Scenario Editor
without savingthe scenario.Clicking on Cancelreturns control to the scenario Editor as it was
beforeExit was attempted.

If the current scenario wamt loaded and a scenarionst beingexecuted, a dialog bgxops up
to ask the operator to load the scenario. Clickinyesloads the scenario and continwéssing
the Scenario Editor.Clicking on No continues to close the Scenario Editor withimatding a
scenario. Clicking o€ancelreturns control to the Scenario Editor.

Question Question
The current scenario has not been saved. No scenario has been loaded.
Save it? Load the current scenario?
| ‘ No H ‘ Cancel H | ‘ No H ‘ Cancel H

Figure 3-7. Scenario Editor Confirmation Boxes

3.2.2.7.2 Edit
While editing a scenario, only one record can be selected at a time.

Cut Recordcopies the selected record into a tempofarffer and deletes it frorthe scenario.
The deleted recordan then be pasted to another position infitee The cut record option is
dimmed until arecord is selected. After the cut, thelection indicator is placed on thecord
before the record that was removed.

Copy Recordcopies the currently selecteglcord into a temporarguffer. Onlyone record can
be copied at a time. TH&opy Recoraption is dimmed until the operator selects a record.
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Paste Recorccopies the record from the tempordwyffer into the position after the record
selected. If no record is selected, the OMD is appended tenthef the scenario. THeaste
Recordoption isdimmed until arecordhas been copied or cut. Aftire paste, theewly pasted
record becomes the selected record.

Insert New Recordllows the operator to insert a new scenario record after the one selected. If no
recordexists, the OMD becomes the first. If rexord is selected, the OMD is appended to the
end of the scenario. The new record is taken from the “New Record” section of the dialog box.

3.2.2.8 OMD Editor

The OMD Editor window appeamshenthe operatoselects arOpen OMD...or NewOMD >
from the mainwindow’s Fle menu or fronthe Scenario Editor agescribed above. If the OMD
is new, the Ground Message Headmlog box ispopped up first. The header for each OMD is
stored with the OMD.

OMD Editor - Type Type
File  Edit Help

Figure 3-8. OMD Editor

The OMD Editor’sdisplay format depends on the type of OMageing edited. The type is
determined by the filename’s extension, frbra OMD typegiven inthe scenaridile, or from the
type selected undelew > in the OMD Editor's_He menu andNew OMD > in the Main
Window's File menu.

The OMD Editor window consists g@ianelsthat display logical or functiongbarts of the OMD.
All the panels combinedhay belarger than the windowhat contains them so the window has
scroll barswhich are used tascroll the full display There is a different collection gfanels for
each OMD type. The Editor knowghich set ofpanels to use becausetibé OMD type selected
or the extension of the OMD file.

All parameters argalidated wherthe OMD is saved. If ainconsistencyoccurs, thenvalid
valuesare flagged by reverse video and a warning dialog pogs up. Thevarning is “Invalid
values were found in the current OMD. Include all values as specified @MD?” Clicking on
Yes continues with the save operation and closesvidraing dialog box.Clicking onNo closes
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thewarning dialog box, nothing is saved aahtrol returns to the OMD Editor, where the user
can edit the values. The invalid values remain highlighted until the user has changed them.

OMD edited for scenaribles can betreated asndividual OMD also. That igny operation that
can be performed on an OMD from an OMIE or anew OMD can be performed on an OMD
from a scenario file.

The OMD Editorrememberghe mostrecently edited OMD even when it has been closed. If
invoked with the same type as the last OMD edited, the OMD Editor uses the previous OMD as a
template for changes.

3.2.29 OMD Editor Menu Bar

File Edit
New >~ 4 CODA Report
Open... PDS Delivery Record Cut
Save EDS Delivery Record Copy
Save As... TSS Summary ﬁzsatser
Update Scenario
Load
Exit

Figure 3-9. OMD Editor Menu Bar

3.2.29.1 Eile

Selecting an OMD type frorie cascadenenu ofthe New > optioninitializesthe editor with the
default OMD parameters of tlepecifiedtype. If the OMD Editor isnvoked from the Scenario
Editor, only the OMD typespecifiedthere isavailable in theNew > cascade menu. . The TSS
Summarytype of OMD can be edited (is sensitizealy for MPS; otherwise,TSS Summary
information is accumulated during operations with LRS and HRS.

Open...brings up dile selection box. Selecting an OMile and clicking on théOK button in
the file selection box brings up the OMD initialized with the values from the selected OMD file.

Savesaves the current OMD to tlsamefile selected in thépen...option or to thefile last
saved. If the OMD is new,fde selection boxpops up to requestfdenameand location for the
new file.

Save As..pops up dile selection box to requestfdéenameand location inwhich to save the
current OMD. OMDfilenameextensions are the OMD types, “.coda,” “.pds,” “.eds,” and “.tss”.
The filename root can be anything; the extension is Automatically given by the OMD Simulator.

Update Scenariguts the edited OMD into th&cenariorecordbeing modified. Thioption is
desensitized if the OMD Editor is invoked from the Main Window.
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Load causes the current OMD to be loaded im@moryfor the next transmissiosignal. The
OMD load operation is described in the main window sectidms option is desensitizedhile a
transmission test is active or a scenario is being executed.

Exit closes the OMIEditor. If the current OMDhas been modifiedut hasnot beersaved, the
first question box in Figur8-10 pops up to ask thleperator tosave the OMD.Clicking onYes

in the questionlialog box savethe OMD as if theSaveoption had ben clicked onthe Scenario
Editor is then closed.Clicking on No in the questiordialog box continues to clogke OMD
Editor without saving the OMD. Clicking ddancelreturns control to the OMD Editor as it was
beforeExit was attempted. Yes is the default.

If the OMD Editor wasnvoked from theMain Window ofthe OMD simulator, it imssumed to

be independent of a scenario and if no OMD was loaded during the current edit desision,
brings upthe second question box in Figug€l0 to ask th@peratorwhether to load the current
OMD. Clicking onYes in the question box loads the current OMD and contirl@sing the
editor. Clicking orNo in the question box, continues closing the editor without loading an OMD.
Clicking onCancelreturns control to the OMD Editor as it was befrat was attempted.

Question Question
The current OMD has not been saved. No OMD has been loaded.
Save it? Load the current OMD?
| ‘ No H ‘ Cancel H | No H Cancel

Figure 3-10. OMD Editor Question Boxes

3.2.2.9.2 Edit

Header...pops up the Ground Message Heatialtog boxinitialized with the informationgiven
in the current OMD. If the OMD is new, the headeinigalized with default information. The
default header comes frothe defaultfile for the specifiedOMD type. If themessage header is
modified or isnew, it must be saved for the current OMDdgjectingSavein the FHe menu of
the Ground Message Header dialog box.

3.2.2.10 CODA Report Editor Panels

In thefollowing panelsall count parametersan beset to bancremented automatically or can be
static for each succeeditigansmission othe same CODAReport. SelectingAuto causes the
count to becalculated from a model or ramp. The algorition each programmableount
parameter igjiven inthe initialization parameterdile for OMDSIM. SelectingStatic causes the
count to be the value given in the Static field. The stiglid is set to adefault value othe \alue
given inthe OMD thatinitialized the Editor. TheAuto option is the default. If OMDSIM is
connected with LRS, the om_transmission_task mergasftirenation it receives from LR®&ith
the working_OMD structure iteceives fromthe scenario or user interface&elements of the
OMD that aremarked “static” remain static and always have \takie given inthe staticfield.

3/4/96 3-17 515-DDS-001



Elements marked “Autoare replaced bynformation fromthe LRS if it isavailable;otherwise,
they are calculated as described above.

3.2.2.10.1 CODA Report Content Indicators

The leftmost top panel contains the CODA Report Content Indicators.

CODA Report Content Indicators

Return Link Processing Function
Forward Link Processing Function
Return Link Service Status
Forward Link Service Status
Ground Comm Return Link

Acct Info Received

Acct Info Transmitted

I O A O 0

CODA Sequence Count <©Auo OStatic [ |

TSSID
EOS AM-1 Return Link ~ Mission ID| |

TSS Initiation Date/Time
ddd

WWA A
R ®

hh mm millisec microsec

SS
I Y

Figure 3-11. CODA Report Content Indicators

The first section determineshich of the otherpanels is availabléor input. Each option
corresponds to a panel. Setting an option causpantd to be sensitized. Unsetting it causes its
panel to be desensitized and any information in it to be ignored; the information in the desensitized
panel is kept during the current edit session.

The CODAReportSequence Courdan beset to bancremented automatically or can be static
for each succeedingainsmission othe same CODAReport. SelectingAuto causes the count to
be calculated from a model or ramp or given by an extemaice. SelectingStatic causes the
count to be the value given in the Static field. The sfilit is set to adefault value othe \alue
given in the OMD that initialized the Editor. TA@to option is the default.

TheTSS ID is acombination otthe Spacecraft ID and the Date/Timerafiation. Thedate is a
Julian dayand a 4 digit year which can be changed by editing or clickinth@spinnerarrows.
The houraninutes secondsnillisecondsand microseconds can be changed by editing tiedds
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directly or by clicking on their spinneasrrows. Beforetransmissionthe hoursminutes and
seconds are converted to the second of the day by the om_transmission_task subprocess.

3.2.2.10.2 Return Link Processing Function
The Return Link Processing Function panel is sensitized when the option of the same name is set.

EOS AM-1 Telemetry
EOS AM-1 CTIU-1
EOS AM-1 CTIU-2

Other
V\

Return Link Processing Function

Spacecraft ID [EOS AM-1 Telemetry 4| |:| hex

Number of RLPPs l:@

RLPP [ 5 Set | | Reset |
o Invert Frame Bit Polarity Next | Prev |
o Reverse Frame Bit Order Frame Sync Pattern Errors  » auo ¢ static |:|

— CADUs Received ¢ awo osatic] ]
Frame Synchronization Mode
< Lockon Flywheel CADUs ¢ Awo Ostatc] |
< Flywheel Frame Sync Losses ¢ awo 6 static [ ]
© Search Uncorrectable VCDUS  , auo o static ]
o .

Check VCDUs with CRC Errors au0 o static ]

A

Number of VCIDs |:|V

Correctable VCDUs ¢ Awo Osaic] ] Set Reset
ymbols corrected for VCDUs < Auto osmic\—[ Prev ] Next U

- - A
! VCID v
S

Figure 3-12. Return Link Processing Function
The Spacecratft ID field is editable and a hexadecimal value less than Oxff is required.

The Number of RLPPs determinasw manyRLPF Target Ports (RLPPs) are in the OMD. The
range is 0 to 24.

The ordinal number ahe current RLPP idisplayedfor informationpurposes in théeld to the
left of its identification. ThdrRLPP ID is changed by editing ifield or clicking onthe spinners.
The ordinal number cannot be edited.

The number of VCIDs determiné®w many CID sections there are. Tiseroll bar is used to
display all VCIDs.

The ordinal number ahe current VCID iglisplayed tathe left of the VCID identification. The
identification field can be modified by editing or clitlg onits spinnerarrows. Theordinal
number is for information only and cannot be changed.
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All VCID informationfor the specifiedRLPP must be set before setting REePF TargetPort
modifications. Set saves the changes madBesetrestores the RLPP to ifmeviously saved
values,eliminating allchanges made tthe VCIDssincethe previous savePrev refreshes the
section with the previougem inthelist. Next refreshes the section with the négtn inthelist.
The VCID section is refreshed with the first APID in the new RLPP.

3.2.2.10.3

The ForwardLink Processing Function panel is sensitized witenoption of thesame name is
set.

Forward Link Processing Function

Forward Link Processing Function

Number Forward Link SCIDs E@

EOS AM-1 Forward Link Set | | Reset |
Spacecraft ID
e [Prev]
< A9
o AA Comand Data Blocks received ¢ Auo & staic| ]

Comand Data Blocks discarded

Out of sequence Msg Seq #s

o mwo osae[ ]
T —

Number of FLPPs l:@

FLPF Target Port |:|
FLPF Target Port |:|
FLPF Target Port |:|

Command Data Blocks transferred < Auto < Static
Command Data Blocks transferred < Auto < Static

Command Data Blocks transferred < Auto < Static

4> 4> 4D

Figure 3-13. Forward Link Processing Function

The number ofForward Link SCIDs determines©iow many Forward Link SCIDs are in the
CODA Report. Itsrange is 0 to 2. The ordinal numbertbé current SCID islisplayed for
information purposes in thdeld to the left of its identification. The ordinal numbeannot be
edited. The SClDdentification can be modified by editirtbe field or clicking onthe spinner
arrows.

The number of FLPPs determingge number of FLPP itemthere are. The RLPFargetPort
(RLPP) identifier field is changed by editing or clicking on its spinner arrows.

After enteringall FLPP informatiorfor the specifiedSCID, click on the Set button for the SCID.
Setsaves the changes madeesetrestores the SCID to ifgreviously saved values|iminating
all changes made to the FLPF Target Ports since the previous save.
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3.2.2.10.4 Return Link Service Status

The Return Link Service Status panel is sensitized when the option of the same name is set.

EOS AM-1 Telemetry
EOS AM-1 CTIU-1
EOS AM-1 CTIU-2

Other
Return Link Service Status
Spacecraft ID [EOS AM-1 Telemetry ] |:| hex

Number of VCIDs l:@
veo [

VCDU Sequence Counter Discontinuities OAuto < Static Next l Prev l

Path SDU fragments discarded <O Auto O Static

Number of APIDs I:@
<> Forward Link Cmd Data Block
Next || | Prev
o CLow EDUs
< Housekeeping TLM & PB Path SDU SSC discontinuities < Auto ¢ Static
<& Health & Safety TLM Path SDU fragments filled ~ <©Auto ¢ static
< Diagnostic 16 Kbit TLM stored return link EDUs OAuto O Static
< Ancillary Data return link EDUs - Real time OAuto O Static
<& Standby TLM return link EDUs - Rate Buffer O Auto < Static
< Diagnostic 1 Kbit TLM

Figure 3-14. Return Link Service Status
The Spacecraft Id field is editable; a hexadecimal value less than Oxff is required.

The number of VCIDs determingd®w manyVCIDs are found in the returink servicestatus
part of the OMD. The range is 0 to 255.

The number of APIDs determinesw manyAPIDs are found in the current VCID. The range is
0 to 2047.

Each of the VCIDs and APIDsas an ordinal numbdield to the left of their identifiers. The
ordinal number indicates which elementhe list the currenitem is; itcannot banodified. The
identification of both the VCID and APID can be modified.

The APID for the ReturrLink Service Status is acombination ofthe normal APID and the
Spacecraft ID specified. The combination is made in the software.

Clicking on Setin the APID section saves tmeodifications maddor the specifiedAPID only.
Clicking on Resetrestores th@reviously saved APID parameters. TPeev andNext buttons
refresh the APID section with the previous and next APID in the list.
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Clicking on Set in the VCID section saves thmodifications madefor the specified VCID
including allthe APIDsmodified. All APIDs for thespecified \CID must be set beforesiing

the VCID. Clicking onResetrestores th@reviously save®/CID parameters losingny changes
made inthe APID section. Prev and Next refreshes the VCID section with the previous and next
VCID in the list. The APID section is refreshed with the first APID in the new VCID.

3.2.2.10.5 Forward Link Service Status

There is no information required from the operator for the ForivakdServiceStatus section of
the CODA.

3.2.2.10.6  Ground Communications Return Link

The Ground Communications Return Link panel is sensitized when the option of the same name is
set.

Ground Communications Return Link

Number of Destinations @
Destination Set Reset
< EDOS Next Prev
< EOC

EDUs transferred - Real Time ¢ Auwo < Static\ \

EDUs transferred - Rate Buffered ¢ cac < Static‘ \

Figure 3-15. Ground Communications Return Link

The value in Number of Destinatiofield determineshow many destinations are found in the
ground communications return link part of the current OMD.

The ordinal number ahe current destination displayedfor informationpurposes to theeft of
the destinationdentification. The identification can be modifiegtie ordinal numbercannot be
modified. TheSet button sets thenodifications maddor the current destination. THeeset
button restores thereviously saved informatiofor the current destination.Prev and Next
refresh the destination section with the previous and next destination in the list.
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3.2.2.10.7  Accounting Information Received

The Accounting Information Received panel is sensitized when the option of the same name is set.

Accounting Info Received

Number of Sources @

Source Set Reset H
< EDOS
<> EOC Next Prev

Packets Received ¢ Auto < Static \

Figure 3-16. Accounting Information Received

The number ofSourcesdetermineshow many sources are found in the accountinfprmation
received section. The range is O to 255.

The ordinal number ahe current source displayedfor informationpurposes to théeft of the
sourceidentification. The identification can be modifigde ordinal numbercannot bemodified.
The Setbutton sets thenodifications madéor the current source. THeesetbutton restores the
previously saved informatiofor the current sourcePrev and Next refresh the source section
with the previous and next source in the list.

3.2.2.10.8  Accounting Information Transmitted

The Accounting Information Transmitted panel is sensitized vihemption of thesame name is
set.

Accounting Info Transmitted

Number of Destinations @
Destination Set Reset H
< EDOS Next PrevH
< EOC

Packets Transmitted  © Auto < Static| |

Figure 3-17. Accounting Information Transmitted
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The number of Destinations determirresv manydestination sections there are. The range is 0
to 255.

The ordinal number othe destination islisplayed tothe left of its identification. The ordinal
number indicates the relative position in a list arwhitnot benodified. The identification can be
modified.

Clicking on Set saves the parameters for thpecified DestinatiolD. Reset restores the
previously saved parametefsr the specified DestinationD. Prev and Next refresh the
destination section with the previous and next destination in the list

3.2.2.11 EDS/PDS Delivery Request Editor Panels

Figures3.18 through 3.20 depict the OMD Editpanelsfor the EDS/PDelivery Request
OMD. Like the CODAReportpanels, these panels cont&at Reset Next, andPrev buttons

for subsections anduto and Static options for count parameters. These features are operated
and behave in the same way for both types of OMD.

Exchange Data Unit Label

Control Authority ID < Auto ¢ static] 0000

Version ID < Auto < Static] O

Class ID < Auo ¢ Static| Z

S1 < Auo <O Static] O

S2 <Auo ¢ static| O

Data Description <©Auto < staticc 0001

Delimitation Parameter < Auto OStatic—J

Figure 3-18. Exchange Data Unit Label
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PDS / EDS Delivery Record Label

Control Authority ID < Auto ¢ static] 0000

Version ID < Auto < Static| O

Class ID ¢ Auto < Static| Z

S1 <Auo ¢ static| O

S2 <Auo ¢ static| O

Data Description < Auto ¢ staic| 0001

Delimitation Parameter < Auto OStatic—J

Figure 3-19. PDS/EDS Delivery Record Label
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PDS / EDS Delivery Record PVL Statements

Originating System < Auo < Static 20 characters
Consumer System < Auto < Static 20 characters
PDR Sequence number < Auo < Static 10 digits %
Product Name < Auto < static 25 Characters
Mission < Auto < Static 20 characters
Total File Count < Auo < static] 0002 %
Aggregate Length < Auo < static 10 digits %
Data Set ID © Auto < Static 40 characters
FILE GROUP Set Reset Next Prev
Datatype < Auo < Static LEVEL O
Descriptor ¢ Auto < Static 60 characters
Node Name <©Auo < Static 64 characters
Beginning Date/Time < Auto < Static yyyy-mm-ddThh:mm:ssZ
Ending Date/Time ¢ Auto < Static yyyy-mm-ddThh:mm:ssZ

File Set Reset Next Prev
Directory ¢ Auto < Static 256 characters
Filename  <©Auto < Static 256 characters

File Type <©Auto < static 20 characters

File Size  ©Auo < static 10 digits

Figure 3-20. PDS/EDS Delivery Record PVL Statements
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3.2.2.12

The Ground Message Header dialog box, shown in Figu2&, appearsvhenthe operator
selectsHeader...under Edit in the OMD Editor or if the OMD is new gi®ecifiedunderFile in
the main window or th&etbutton in the “New Record” section of the Scenario Editor.

Ground Message Header

The dialog box isnitialized with heder values inthe existingOMD or from the default OMDOile
if the OMD is new.

Ground Message Header

o Test Message Type | TSS Report 4\ ICD:E?SA
Spacecraft ID| EOS AM-1 Telemetry S@ EDS
TSS Report
Source Destination
< EDOS < EDOS
o EOC o EOC EOS AM-1 Telemetry

EOS AM-1 CTIU-1

Msg Generation Date/Time o Flag Bit EOS AM-1 CTIU-2
Yy ddd Other
R R
hh mm s millisec microsec
s 918 9 9

ok |

Cancel .

“hein |

Figure 3-21. Ground Message Header Dialog Box

TheTestbutton is set by default. When it is set, 128 is added to the messagpdgpgred in the
Message Type option menu. The OMD is always transmitteitieasype that is edited. The
message type specified tile heademay not match the type of OMIbeingedited. Selecting a
type from the Message Type optionenu changeshe message type written ithe ground
message header.

SelectingOther from the Spacecraft ID optiomenu causethe field to its right to be sensitized.
This field is editable and accepts a 2 digit hexadecimal value to replace the “normal” spacecratft id.

The Message Generation Date dmuie are set as in thEODA Report Content Indicator panel
described above. If Flag Bit is set, the software will reference PB-5 Time code “option C”.

Clicking on OK saves the header with the current OMD and closedisieg box. Cancel only
closes the Ground Message Heatlatog box. Ifthe header wasot set, ajuestion box appears
with the message “Changes have been madieocurrent header. Save the changes with the
current OMD?". Clicking onYes sets the header and contineéssingthe dialog box. Clicking
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on No closes thalialog box without settingnything; changes madee lost. Clicking onCancel
returns control to the Ground Message Header dialog box.

3.2.2.13 OMD Traffic

The OMD Traffic dialogbox, shown in Figur@-22, appearsthenthe operatoclicks onOMD
Traffic... under View in the main window.

OMD Traffic
| | OMDs Received | OMDs Sent
wall clock time, OMD type 1 wall clock time, OMD type W
Close Help

Figure 3-22. OMD Traffic Dialog Box
This dialog box displays the number of OMDs Received and Sent and the time and type of each.

Clicking onClosecloses the window.

3.2.3 Processing

The OMD Simulator is comprised of a main module aixdsubprocesses. The main module,
om_main, containshe userinterface and spawnfe subprocesses to execute asynausly.
Communication betweethe subprocesses isnplemented using fifos (namedipes). To
distinguishoperation with theHRS, LRS and MPS, aommandline argument will be used to
sensitize or desensitize user interface features unique for each configuration.

Figure 3-23 shows the structure chart ofm_main,the highestlevel process of OMDSIM.
Section 3.2.£ontains a detailed description of each offtllewing six subprocessescluding
prolog, PDL, and structure chart:

* om_scenario_manager, whialses information provided bthe operator toexecute the
preestablished transmission schedule of OMD to other EOSDIS test elements.

* om_scheduler, whiclkbauses the execution of the OMiRrtsmission schedule taccur on
time for each element of the schedule.

* om_transmission_task, which merg&MD information from the user, from processes
external to OMDSIM (i.e. the LRStatus buffer interfacingsoftware) and(optionally)
counters evaluated just prior tansmission intdinal OMD, converts thenformation into a
form suitablefor transmission, andinally, transmit theinformation toother EOSDIS test
elements.
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* om_logger, which creates and maintains the session event and OMD log files.

* om_reception_task, which accepts OMD from other EOSDIS test elements.

* om_delogger, which views the logged OMD records.

In addition to these subprocesses)_main issupported byseveral functions to implement the
designfor thegraphicaluser interfac€GUI). The diagramandtext in Section 3.2.8erve as the
PDL for the GUI. InFigure3-23, OMDSIMcallback functionsre referred to a&allbacks”. A
brief overview of the more important OMDSIM routines is given in Table 3-2.

Table 3-2. OMDSIM Software Routines

Name

Description

om_init_gui

perform GUI initialization

om_get_default OMD

supports om_init_gui by providing the interface

to default OMD values

om_create_gui

creates the realtime display of the GUI

ui_establish_comm_link_CB

(callback function) support for all external
communication interfaces for OMDSIM

om_establish_comm_link

all subsystem dependent support for exter
communication for OMDSIM

hal

op_input_communication

all callback routines required for operator i
including scenario file 1/0

hput,

om_spawn_subs

activation of all subprocesses

3/4/96
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3.24 Prologs/Program Design Language/Structure Charts for Module Drivers

The following sectiongpresent the prolog, PDL, arstructure charts for theajor subprocesses
of OMDSIM.

3.24.1 om_scenario_manager

Purpose:

The om_scenario_manager subprocess is solely resporisibldie mantenance, executio
interruption and termination of the OMEahsmission schedule, knowntag scenario. It reagds
the store of OMDand makes pregenerated OMRailablefor transmission. Thetructure cha
for the om_scenario_manager subprocess is shown in Figure 3-24.

>

—+

External References:

om_sm_initialize initialize scenario manager input and output fifos

fopen, fscan standard 10 utilities

ut_send_msg send to output queue

ut_get_msg fetch from input queue

Input:

Scenario_file_name the name ofthe file containingthe transmission scenario to be loaded

into the system.

Stop_transmission end of transmission requested

ready_for_next_record normal end of scenario step

Output:

working_OMD OMD bit stream and source information
transmission_interval interval between OMD transmissions
transmission_duration duration of OMD transmission
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Notes:

The om_scenario_manager communicates this scheduling inform@tenduration of th
sequence and interval between transmissionore kind of OMD) to the om_schedule
subprocess using Fifos.

The om_scenario_manager waits for completion of gbigion of the scenariantil a signal is

received fromthe om_scheduler subprocesdicatingthat processingmay continue to the ne
portion of the scenario.

=

Requirements Met:

V1-1.1.3.1-1; V1-1.1.3.8-2

PDL:

use ut_get msg to obtain filename from Ul
use fopen to open the scenario file
until EOF or stop_transmission received loop
use fscan to read one scenario record
uses ut_send_msg to put working_ OMD to the fifo
use fscan to get transmission_interval
use fscan to get transmission_duration
use ut_send_msg to send transmission_interval, transmission_duration to the fifo
wait for ready_for_next_scenario_record signal (from om_scheduler)
end until
close file
if stop_transmission not received
send stop_transmission to fifo using om_send_msg

end if
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3.24.2 om_scheduler

Purpose:

The om_scheduler subprocess sends transmit_Oddjdals to the om_transmission_task
subprocesyia the fifo so that the OMD are transmittadcording to the scenario schedule
specified. The structure chart for the om_scheduler subprocess is shown in Figure 3-25.

External References:

ut_get_msg gets the current OMEnsmission schedule information from the
input fifo
om_sc_initialize open fifos

ut_get_msg_from_socket LRS interface routines

ut_send_msg sends start/stop transmission signal to output fifo

Input:

Start_transmission
Stop_transmission

transmission_interval

transmission_duration

Output:

ready for_next _scenario_record (signal)
transmit_ OMD (signal)

stop_transmission

Notes:

Separating the functions of the om_scenario subprocess from the om_scheduler sullifpasess
the operator to generate OMD “on the fly”, without requiring a scenario file to exist.
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Requirements Met:

V1-1.1.3.1-1; V1-1.1.3-2

PDL:

use om_sc_initialize to open fifo
until stop_transmission received (from Ul or LRS or MPS or om_scenario_manager)
get current scheduled transmission_interval
get current transmission_duration
calculate the remainder of the interval (using the operating system clock)
wait for the remainder of the interval designated between executions
check for stop_transmission
if stop_transmission not received
send the transmit_OMD (signal) to the output fifo
end if

end loop

send stop (signal) to terminate the output fifo
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3.2.4.3 om_transmission_task

Purpose:

The om_transmission_task merges OMD elements fiter@e possible sources (static/default
values, calculation as directed thye working  OMD structure, or the hardwassvironment),
After the OMD inputinformation has been merged, om_transmission_task converts it to a bit
string and sends tha@t string toother EOSDIS testlements viEEBnet. The structure chart for

the om_transmission_task subprocess is shown in Figure 3-26.

External References:

om_tt_initialize open fifos

ut_get_msg fetch working_OMD and stop_transmission signal from fifo
om_send_to_external  any installation specific interface procedures to transmit via EBnet.
om_calculate_element update time-dependent one-up counters
om_tt merge merge OMD elements from hardware, calculation and working OMD

ut_get_from_partner socket connection to LRS/MPS for OMD elements

ut_send_msg output final OMD to fifo for logging.

Input:

transmit_ OMD
stop_transmission
working_OMD

omd_elements

Output:

OMD (transmitted in bit form)

accounting_ statistics
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Notes:

By separating the om_scheduléunctions from the om_transmission_task functions, |the
transmissiortask isable to receive signals fromhe operatorand from om_scheduler subtask
independently, allowing the scenario file to act as separate source of OMD information.

Requirements Met:

V1-1.1.3.1-1; V1-1.1.3.4-1;, V1.1.1.3.4-3; V1-1.1.3.5-1; V1-1.1.3.8-1; V1-1.1.3.8-2,; Vl-l.i.3-2

PDL:

initialize local variables
use om_tt_initialize to open fifos
until stop-signal received (from om_scheduler) via fifo
get working_OMD (from fifo)
if working_OMD.OMD _type == CODA then
call om_tt_merge (CODA)
elseif working_ OMD.OMD _type == EDS/PDS_delivery_record then
call om_tt_merge (EDS/PDS)
use ut_send_to_external ((bit_string) OMD) to send the final OMD via EBnet

elseif working_OMD.OMD _type == other then
processing for newly implemented OMD types, if realtime information
is required
end if
update accounting statistics for transmitted OMD
use om_logger ((bit_string)OMD) to log the OMD
check for stop_transmission
end until;
convert TSS to bit string

use om_send_to_external ((bit_string) OMD) to send the final OMD via EBnet
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use om_logger ((bit_string)TSS) to log the TSS

The subfunction om_tt_merge (CODA) is as follows:

for each CODA one-up counter do

if working_OMD.assoc_data_source == LRS_Status then
request and get OMD_element from the
External_ OMD_queue

elseif working_ OMD.assoc_data_source = Auto then
use om_calculate_element (OMD_element_rate_data) to
update the one-up counter

elseif working_ OMD.assoc_data_source = static then
null;

end if;

end do-for

convert final structure to bit string

The subfunction om_tt_merge (EDS/PDS) is as follows:

for each EDS/PDS one-up counter do

if working_OMD.assoc_data_source == LRS_Status then
request and get OMD_element from the
External_ OMD_queue

elseif working_ OMD.assoc_data_source = Auto then
use om_calculate_element (OMD_element_rate_data) to
update the one-up counter

elseif working_ OMD.assoc_data_source = static then
null;

end if;

end do-for

convert final structure to bit string
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3.2.4.4 om_logger

Purpose:

The om_logger subprocess is respondibiethe maintenance othe OMDSIM event log and of
the logs of OMD transmitted and received. Bhreicture chart for the om_logger subprocess is
shown in Figure 3-27.

External Reference:

om_lo_initialize open fifo

ut_get _msg get OMD _bitstream, start/stop transmission from fifo
om_log_write_entry disk status and write routines

Input:

log_data_type indication of type of data to be logged

accounting_ statistics number of received/transmitted OMD
stop_transmission stop transmission signal

Output:

OMD_Received log file
OMD_Transmitted log file
OMD event file

Requirements Met:

V1-1.1.3.4-2; V1-1.1.3.4-3; V1-1.1.3.6-1; V1-1.1.3.6-2

PDL:

create the name of the OMD-received log file
create the name of the OMD-transmitted log file

create the name of the OMD-event log file

open log files
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until stop_transmission signal
get log_data_type and data to be logged
get current time
if log_data_type = OMD-received then
write OMD, current time to OMD-received log file
elseif log_data type = OMD-transmitted then
write OMD, current time to OMD-transmitted log file
elseif log_data_type = event
write ASCII text string, current time to OMD-event log file
end if
end until
use ut_get_msg to get accounting statistics from Fifos

log accounting statistics

close the files
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3.2.4.5 om_reception_task

Purpose:

The om_reception_task subprocess accepts and (legshe om_logger subprocess) OMD
received fromother EOSDIS testomponents. The structure chart for the om_reception_task
subprocess is shown in Figure 3-28.

External References:

om_re_initialize open fifo

ut get over EB receive OMD from EBnet
ut_send_msg write OMD/accounting statistics to fifo
Input:

OMD from other EOSDIS test elements

termination signal

Output:

accounting_ statistics
log_data_type
OMD

Requirements Met:

V1-1.1.3-1; V1-1.1.3.2-1; V1-1.1.3.3-1; V1-1.1.3.4-2; V1-1.1.3.4-3

PDL:

Performs allhandshakingorocedures required by thaterface prior tocommunication when
spawned.

until termination-signal

wait for OMD-received from EBnet

update to the accounting statistics for incoming OMD
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any TBD actions bases on received OMD are performed
use ut_send_msg to write OMD to fifo
end until

use ut_send_msg to log accounting statistics to the event log via fifo
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3.2.4.6 om_delogger

Purpose:

The om_delogger subprocess is execpiast test to view thivpgged OMD. The structure chart
for the om_delogger subprocess is shown in Figure 3-29.

External References:

none

Input:

OMD_Log file name
(logged) OMD from OMD_Log

Output:

none

Requirements Met:

V1-1.1.3.7-1

PDL:

Open OMD_Log

until EOF loop
get user signal to continue
get OMD for GUI

end until

close OMD_Log

3/4/96 3-47

515-DDS-001



— _M:mclw_ﬂ_

m o1 ano u m ojy Indul u Loy indur
dno

aweu 9|y %

Jundy
o ! _ ojlj uadQ
Anua~bo| 186 wo _mwmwh Bsw 186 1n a azifeniur op wo

aweu 9|i

\O

Jabbojsp~ wo

d 66 N
ainpaosoidgns Jsbbojep NO

¥2:¥2:8 966T/ET/C 19B60jp~ WO - weibeigads

gger

-29. Structure Chart for OM Delo

Figure 3

515-DDS-001

3-48

3/4/96



3.3  Rate Buffered File Utility

3.3.1 Description

The RateBufferedFile Utility will be presenbnly onthe Low-Rate System. lorder to support
ETS testconfiguration 5, EDUs from the VLS will be sent to the CDS. The RafteredFile
Utility will write the EDUs to dile. On operator request the rabefferedfile is transferred to
the EOCusing KFTP. Thdile namingconventions and formats foate bufferedfiles are defined
in the ICD between EDOS and the EOC (Reference 10).

The Rate Buffered File Utility is made uptefo software processes. Otask,rb_main,controls
the user interface and the other task, rb_rbuf_main, performatttguffering function. The rate
buffering task is invoked as part of LRS TPCE activation. The user integsicés activated and
deactivated as desired by the operator to access rate buffering information.

3.3.2 User Interface Design

When the Rate Buffered File Utilityis selected from an LRS TPQfenu, its min window
appears as illustrated in Figue30. The current rateufferedfile name file size and mode are
shown.

Rate Buffered File Utility

Ele Help
File Name ~ R42001------yydddmmss00000
File Size . 52K bytes File Complete

Session Start ' yy ddd mm:ss

File
Exit

In Progress

Figure 3-30. Main Window for Rate Buffering File Utility
TheFile menu provides the Exit function.

A file managemrocessemulating that provided by HFUE, will be available fromthe menu
controller to providdile functions such as viewing, renaming, deleting and transferringtef
buffered files..

Major problems encountered duritige processing afate buffereddata,such adile i/o errors or
lack of rate buffered data for an entire session will be recorded in the LRS TSGEI® activity
log and accessible through TPCE’s main window.
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3.3.3 Processing

The applicationwill communicate withthe TPCE ExternalStatusServer in order rezeive
notifications of evenstartandstopsand to receive EDUs frothe Low Rate hardware. The
start and stop of data events will signal creation of regebuffered files. Ratebufferedfiles will

be deleted from the system when requested by the operator or as additional space is needed.
3.34 Prologs/Program Design Language/Structure Charts for Module Drivers

The structure chart for the Rate Buffered Data Utility task is shown in Figure 3-31.
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3.4  Command Archive Utility

3.4.1 Description

The command archivetility is presentonly onthe Low-Rate SystemWheneverthe Low Rate
hardware receives command blocks, they sent to the workstation for short teairohiving. As
a runtime utility, this utility is integrated into the LRS TPCE component.

The CommandArchive Utility is made up oftwo software processes. Ormnask, ca_main,
controls the useinterface andhe other taskga_archive_main, perfornke archiving function.
The commandrchivingtask isinvoked agpart of LRS TPCEactivation. The user interfatask
is activated and deactivated as desired by the operator to access command archive information.

3.4.2 User Interface Design

When the Command Archive Utilityis selected from an LRS TPQfenu, its min window
appears as illustrated in Figure 3-32. The current Comaniive Filenames, andlle sizes are
shown.

Command Archive Utility
File Help
ValidFile. Size.
ErrorFile. Size.
File
Exit

Figure 3-32. Main Window for Command Archive Ultility
TheFile menu provides ®iew...function and arexit function..

View... activates dfile selection box. After dile is selected and th@©K button isclicked,
scrollable window is providetbr the viewing of the file. A sample viewwindow is shown in
Figure 3-33.
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View Command Archive File
File Help

Hexadecimal dump of command block

File
Select file...
Exit

Figure 3-33. View Window for Command Archive Files
TheFile menu provides &elect file..function and arexit function..
The Select file..option allows the operator to change the file being viewed.
Major errors encountered during the processingpaimand blocks, such & i/o errors orack
of command blocks for an entire session will be recorded in the LRS TPCE's system activity log.
3.4.3 Processing

The command archivatility registers with theTPCE ExternalDataServer in order teceive
event notification when sessioare starte@ndstoppedand to receivéhe command blocks from
the VLS hardware. There at@o socket connections, one foommand blocks in error, the
other is forall command blockgrocessed by the VLS. In addition to storing the blocks, the
utility will provide rudimentarydisplay and dump capabilities. Command archiles are
availablefor transfer to othesites using KFTP. Command archifles are deletedrbm the
system when requested by the operator or as additional space is needed.

3.44 Prologs/Program Design Language/Structure Charts for Module Drivers

The structure chart for the command archive utility is shown in Figure 3-34.
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3.5 Data Verification Tool

3.5.1 Description

The Data VerificatioT ool is presenbnly onthe High-Rate SysteniThis tool verifiesthatfields

in the Construction Record (CR)rimary and secondamyacket headers for gpecifiedPDS or
EDS comply with valid format and range of values a&pecified inthe EDOS-EGS ICD
(Referencel0). Forsome fields, an additional verification is mdmween the CRalue and the
value found in the packet headers.

The DVT ismade up oftwo software processes. Onask, dv_gui_main,controls the user
interface and the other tagk;_main, performs the verification function.

3.5.2 User Interface Design

The data verification utility is invoked from the HRS Main Menu Controller.

3.5.21 Definitions and Conventions

The conventions used in this section are defined in section 1.5 of this document.

3.5.2.2 DVT Main Window

Whenthe dataverification utility is invoked, its main windowppears as illustrated in Figure 3-
35.
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PDS/EDS Verification Tool
File View Config Help

Start Verification

Data Set ' P04202890420291AAAAAAA95030231459600 |

DVT Report ' P04202890420291AAAAAAA950302314596.dvt .

Report Type Brief (Error Counts Only) —

Max Errors 100 @

Verification Errors

Format Content
Construction Record . .
Primary Packet Header =~
Secondary Packet Header =
CR Packet Count j: : : : : : : : CRPDS/EDS Bytes |
Packets Read : : : : : : : : j BytesRead |
""" % Verified

Activity Log

Figure 3-35. Main Window for Data Verification Tool

3/4/96 3-56 515-DDS-001



From the He Menu, the user selects the PDSEDS to beverified. The DatéSetand DVT
Reportfields are updated tdisplaythefile names othe PDS/EDS Construction Record and the
tool's report file. The Report Tydeeld has four choices on its optionenu; Brief(Error Counts
Only), ItemizedError Listing, Formatted Packet Headers, aadl (Error and Packet Headers).
Optionally,the usemay editthe “max errors” field and changany otherdefault parameters for
the tool. The “max errors” countallows the user to set an errdimit that will stop the
verification. TheStart Verification button is used tgtart theprocessing. Once activated, the
Start Verification buttonlabeltoggles toStop Verification, and the usemay nolonger make
changes to the top portion of the display.

While the DVT isverifying the data set, provides status to th@perator. This includescurrent

error counts by Construction RecoRtjmary and SecondaRacket Header categories. Format
errors are violations of the field format, such as non-ASCII data in an ASCII field. Content errors
arefield valuesoutside theallowed range of values and inconsistencies between CRaahet
information . In addition tahe error counts, theumber ofpackets read and an estimate of the
percent of data verified is given.

The operatormay choose to stop theerification early. Whernhe operatorclicks onthe Stop
Verification button, he is prompted faonfirmation. Ifthe operatoconfirmsthe termination,
he is then asked if the associated report should be completed.

Verification may also terminate early due to excessive errors being founchp@taommayset a
maximum error limit. Whethe errorthreshold is reached, tloperator isotified viathe activity
log.

3.5.2.3 DVT Main Window Menu Bar
The Menu Bar for the DVT Main Window is shown in Figure 3-36.
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Config

Default Parameters

Report Type

Brief (Error Counts Only)
Itemized Error Listing
Formatted Packet Headers

Full (Error and Packet Headers)

View

Report...

File

Select Data Set...
Print Report...

Exit

Figure 3-36. DVT Main Window Menu Bar

3.5.2.3.1 File
The File menu contains the following options:

Select Data Set.causes dile selection box to appear. Selectinglata seffile from the list
displayed and selectifQK causes th@ame ofthe first data sefile to beshown on the display
along with thedata set'ssize. Sincehe report to be created neamedafter the data setts file
name will also be filled in. The report file name starts with the same first 34 charactergatiathe
set name and uses “.dvt” as its file extension.

Print Report...causes éle selection box to appear. Selectingeportfile from thelist displayed
and selectin@K causes the file to be sent to the system default printer.

Exit starts the shutdowsequence for thaetility. If a verification is inprogress, aonfirmation
box pops upvith the message, “There isvarification inprogress. Shutting down will cause the
current report data to be los€ontinue with shutdown?” Selectinges in the confirmation box
stops the verification and closesfd#ts. SelectingNo returns control to the main windovio is
the default choice.
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3.5.2.3.2 View

SelectingReport...causes dile selection box to appear. Selectingegort file from the list
displayed and selectif@K causes the file to be sent to a scrollable window.

3.5.2.3.3 Config

SelectingDefault Parameterscauses a window to appear widli of the default parameters
displayed. The parameters may be edited.

3.5.2.4 Default Parameters Window

The default parameters windofmot shown), appears whethe Default Parametersoption is
selected from the @hfig menu. Theséelds define expctedvaluesfor fields such as the EDOS
Software Version Number, Construction Record Type, Spacédeditification(SCID), Primary
Packet HeaddFields;Version Number, Type, and Secondary Header Flag. Nadsesmay be
changed by the operator if necessary and saved.

3.5.3 Processing

The DVT performs three types wérifications onthe selected datset. As the data set is read,
fields are checked fopossible formaerrors. Fields defined as unsignedteger cannobhave
format errorswhile fields defined a®ASCII could contain non-ASCIl values. the ICD has
further narrowed the possible values for a fieldald range check is dond.astly, verification is
done of theinformation inthe Construction Record to the packet headelrsconsistencies
between CR and packet information are counted as content errors.

First the Construction Record (CR) fields are checked for format and content errors. f@&ttain
values are extracted for display, such as the size of the PDS/EDS in octets and the total PDS/EDS
packet count. Severalfields that point to data in the rest of the data setsanged for cross-
checking with the packet information.

Next the primary and secondary packet headers are checked for format and content errors. As the
packets are reathformation fromthe CR can beerified. Whenall of the packet headersave
been checked, the DVT report is produced.

Processingnay beinterrupted before the entire data set is reaseiweral ways. Theperator
may control operation of the tool by setting maximum error limit or may use theStop
Verification button on the @in window. The DVTmay terminate if there ar@roblems in
accessing the data set files.

At a minimum,the DVT reportcontains thename ofthe data set that wasrified, the default
parameter field valuethe number ofpackets checked, an accounting of the types of eioorsl
and the type of termination. If itemized errors were requestedhitimumreport isfollowed by

a listing ofthe errorgdentified bydata sefile number, offset intdile, field name field value and
type of error. If formatted headers were requestedrepert wil contain thename of the
formatted packet headéle information. If thefull reportwas selected, the formatted packet
header lines and itemized error lines will be intermixed in the order they were processed.
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3.54 Prologs/Program Design Language/ Structure Charts for Module Drivers

The structure charts for the data verification tool are shown in Figures 3-37 through 3-39.
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3.54.1 dv_main

Purpose:

The dv_main procedure is the main routine for the data verification task.

The dv_mainprocedure controls the data setification function. Thigask is activated by the
dv_gui_maintaskwhenthe operatopushes thé&tart Verification button. This taskterminates
whenthe operatopushes th&top Verification button, themaximumnumber oferrorshas bee
found or the tool completes the verification of the data set.

=)

External References:

dv_recv_input Receives input from the dv_gui_main task

dv_verify_cr Controls the verification of the construction record

dv_verify_pkthdr Controls the verification of the packet headers

dv_verify_end Verifiesthat last packetinformation from the construction record

matches the last packet of the data set

dv_create_report Mergeall of the verification statistics withthe detaileddiscrepancy
information to create the report

Input:

Data Set to be verified

Maximum error limit

Report Type one of the following types of reports
» Brief (Error Counts Only)

* Itemized Error Listing

» Formatted Packet Headers

e Full (Error and Packet Headers)

Termination request from operator

Output:

DVT Report (named after the data set and has a file extension of “.dvt”)
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Requirements Met:

V1-2.1.5.1.1-1

PDL:

Call dv_recv_input to obtaidata sename,maximumerror limit and type of DVTreporttype
from user interface task

Call dv_verify_cr to perform verification of the construction record
Call dv_verify_pkthdr to perform verification of the packet headers
Call dv_verify_end to verify CR total packet counts, data set size with processed counts

Calldv_create_report to merdieal statistics, type of termination, and detaiydor information
into the DVT report file

3.5.4.2 dv_verify_cr

Purpose:

The dv_verify_cr procedure controls the verification of the construction record.

External References:

dv_read_cr_field Reads fields from the construction record

dv_update_status Updates verification processing status

dv_add_cr_error Adds itemized construction record error record to the file
dv_save cr_field Stores construction record data for later verification with packet
Input:

Data set name
Maximum error limit
Report type

Termination request from operator

current total error count
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Output:

construction record error counts

current total error count

detailed errors file

Requirements Met:

V1-2.1.5.1.2-1; V1-2.1.5.1.2-2; V1-2.1.5.1.2-3

PDL:

Until end of construction record is read or maximum error limit is reachedeyatortermination
is requested

Call dv_readnext_cr_field to read next field portion of construction record
If the field has an invalid format
Call dv_add_cr_error to update counts and create itemized error listing

Else if the field value isout of range of ICDallowed values or equal tdvt default
parameter value

Call dv_add_cr_error to update counts and create itemized error listing
Else if the field references a packet

Call dv_save_cr_field tstore information for later verification with referenced
packet header

End if

Calculate address of next field

Call dv_update_cr_status to update bytes processed and percentage complete

End until

3.5.4.3 dv_verify_pkthdr

Purpose:

The dv_verify_pkthdr procedure controls the verification of packet header fields.
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External References:

dv_read_pkthdr Reads next packet header, opening next file in data set as needed
dv_add_pkt_error Creates itemized error entry for report

dv_fmt_pkthdr Creates ASCII formatted packet header lines for report
dv_match_cr Compares packet information to construction record

Input:

Data set name

total error counts

termination request from operator

Output:

total error counts
bytes processed

appended itemized error file

error limit exceeded flag

Requirements Met:

V1-2.1.5.1.2-1; V1-2.1.5.1.2-2; V1-2.1.5.1.3-1

PDL:

Until end of data set is read omaximum error limit is reached oroperatortermination is
requested

Call dv_readnext_pkthdr to read next packet header
If ASCII-formatted packet headers were requested
Call dv_fmt_pkthdr to create ASCII-formatted header data

Until all packet headefields are verified or maximumerror limit is reached owoperator
termination is requested

If the field has an invalid format

3/4/96 3-67 515-DDS-001



Call dv_add_pkt_error to update counts and create itemized error ligting

Else if the field value is out of range of allowed values

Call dv_add_pkt_error to update counts and create itemized error ligting

End if
End until

Call dv_update_pkt_status to update bytes processed and percentage complete

Call dv_match_cr to verify packet referenced by the construction record

End until

3.54.4 dv_create_report

Purpose:

The dv_create_report procedure mergdsrmation fromthe processing statisticsyror counts

and detailed errors file into the final DVT report.

\"ZJ

External References:

None

Input:

DVT report type

type of termination

total error count

bytes processed

packets processed

construction record error counts
packet header error counts
detailed errors file

formatted packet headers file

3/4/96 3-68

515-DDS-001



Output:

DVT Report File

Requirements Met:

V1-2.1.5.1.6-1; V1-2.1.5.1.6-2; V1-2.1.5.1.6-3; V1-2.1.5.1.6-4

PDL.:

Create the DVT report file based on name of data set A and “.dvt” file extension
Write the maximum error limit and type of report requested to the DVT report file
Write the type of termination to the DVT report file
Write the full directory and file names of both data sets to the DVT report file
Write the file name of the ASCII formatted packet headers, if requested
Write number of files in data set, bytes and packets read, total error count to the DVT repart file
Write the construction record error counts to the DVT report file
Write the packet header error counts to the DVT report file
If Itemized Error Listing was requested
Append the itemized error file to the DVT report file
Delete the itemized error file
End if
Close the DVT report file

3.6 Data Comparison Tool

3.6.1 Description

The Data Comparisonool is presenbnly onthe High-Rate SystemThis ol takestwo PDSs
or EDSs as input and compares informatiotha construction records and in the packet headers.
Discrepancies between the data sets are counted and optionally detailed in the resulting report.

The DCT ismade up oftwo software processes. Omask, dc_gui_main,controls the user
interface and the other task, dc_main, performs the comparison function.
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3.6.2 User Interface Design
The data comparison utility is invoked from the HRS Main Menu Controller.

3.6.2.1 Definitions and Conventions

The conventions used in this section are defined in section 1.5 of this document.

3.6.2.2 DCT Main Window

Whenthe datacomparison utility is invoked, its main windoappears as illustrated in Figure 3-
40.

PDS/EDS Comparison Tool
File View Help

Start Comparison

DataSetA | P04202890420291AAAAAAA95030231450600 |
DatasSetB oo

DCT Report ' P04202890420291AAAAAAA950302314596.dct

Report Type Construction Record Only ——

Max Errors @
Difference Data Set
Errors A B
Construction R. 1 Packet Count
Packet Headers . I Packets Read ”””””
77777 % Compared
Activity Log
N\

Figure 3-40. Main Window for Data Comparison Tool
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From the File Menu, the user selects two PDSs or EDSs to be compared. ThetfaathDCT
Report fields are updated to display fitenames othe PDS/EDS Construction Records and the
tool’s reportfile. The ReporfTypefield has three choices on its optiorenu; Brief (Difference
CountsOnly), Construction Recor@®nly, andFull (CR and Packet Headers). Timeax errors”
countallowsthe user to set an errtimit that will stop thecomparison. Th&tart Comparison
button is used tastart theprocessing. Once activated, tBéart Comparison button label
toggles toStop Comparison and the usemay nolonger make changes tetop portion of the
display.

While the DCT is comparing thdata sets, it provides status to thygerator. This includes

current difference counts by Construction Recordrimary and SecondarPacket Header
categories. In addition to the difference counts, the number of packets read and an estimate of the
percent of data compared is given.

The operatormay choose to stop theomparison aany time. Wherthe operatoclicks on the
Stop Comparison button, he is prompted for eonfirmation. Ifthe operatorconfirms the
termination, he is then asked if the associated report should be completed.

Comparison may also terminate early due to excessive differenceddagiag Theoperator may
set amaximumerror limit. Whenthe errorthreshold is reached, tlogerator isotified via the
activity log.

3.6.2.3 DCT Main Window Menu Bar
The Menu Bar for the DCT Main Window is shown in Figure 3-41.

Eile

Select Data Set A...
Select Data Set B...
Print Report...

Exit

View

Report...

Report Type

Brief (Difference Counts Only)
Construction Record Only
Full (CR and Packet Headers)

Figure 3-41. DCT Main Window Menu Bar
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3.6.2.3.1 File
The File menu contains the following options:

Select Data SeA... causes dile selection box to appear. Selectinglata sefile from the list
displayed and selectifQK causes th@ame ofthe first data sefile to beshown on the display
along with thenumber ofthe data set’éles. Sincethe report to be created nemedafter data
set A, its file name will also bdilled in. The reportfile namestartswith the same first 34
characters of data set A name and uses “.dct” as its file extension.

Select Data SeB... causes dile selection box to appear. Selectinglata sefile from the list
displayed and selectifQK causes th@ame ofthe first data sefile to beshown on the display
along with the number of the data set’s files.

Print Report...causes éle selection box to appear. Selectingeportfile from thelist displayed
and selectin@K causes the file to be sent to the system default printer.

Exit starts the shutdowsequence for thetility. If a Comparison is iprogress, aonfirmation

box pops up with the message, “There is a Comparison in progress. Shutting down will cause the
current report data to be los€Continue with shutdown?” Selectinges in the confirmation box

stops the comparison and closes all files. Seledtmgeturns control to the main windowNo is

the default choice.

3.6.2.3.2 View
SelectingReport...causes dile selection box to appear. Selectingegort file from the list
displayed and selectif@K causes the file to be sent to a scrollable window.

3.6.3 Processing

The Data Comparisonool reads portions of the selected data setandem and doesfeld by
field comparison of the Construction Records andpttiary and secondagacket headers. If
requested, a detailed difference report is generated.

At a minimum,the DCT reportcontains thename ofthe data sets that were compared, the
number of packets read, an accounting of the differences found and the type of termination. If the
comparison wamited to the Construction Records, th@nimumreport isfollowed by alisting

of the CRdifferences identified bylata sefile numbers, offsets intble, field names, andield

values. If the full report was selected, all differences in the CRs and packet headers are provided.

3.6.4 Prologs/Program Design Language/Structure Charts for Module Drivers

The structure charts for the data comparison utility are shown in Figures 3-42 through 3-44.
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3.6.4.1 dc_main

Purpose:

The dc_mainprocedure controls the data semparison function. Thitask is activated by the
dc_gui_mairtaskwhenthe operatopushes thé&tart Comparison button. This taskterminates
whenthe operatopushes th&top Comparisonbutton, themaximumnumber of differences has
been found or the tool completes the comparison of the data sets.

External References:

dc_compare_cr Controls the comparison of the construction records

dc_compare_pkthdr Controls the comparison of the packet headers

dc_create_report Merges the final counts and differences into the DCT report
dc_recv_input Receives input from the mc_gui_main task
Input:

Data Set A filename

Data Set B filename

Maximum error limit

Report Type - one of the following types of reports

» Brief (Difference Counts Only)

* Detailed Comparison of Construction Records Only

* Full (Detailed Comparison of Construction Records and Packet Headers)

Termination request from operator

Output:

DCT Report (named after the first data set and has a file extension of “.dct”)

Requirements Met:

V1-2.1.5.2.1-1
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PDL:

Call dc_recv_input to obtaidata sehamesmaximumerror limit and type ofreport fromuser
interface task

Call dc_compare_cr to compare the fields of the construction records

Until maximumerror limit is reached ooperatortermination is requested or the end afada set
is reached

Call dc_compare_pkthdr to compare primary and secondary packet headers
End until

Call dc_create_report to merge DCT configuration informatiioa) difference statistics, type ¢
termination and detailed difference information into the DCT report file

—

3.6.4.2 dc_compare_cr

Purpose:

The dc_compare_cr procedure compares fields from the construction records.

External References:

dc_read_field Reads fields of the construction records
dc_update_status Updates the processing status

dc_add_cr_difference Adds an itemized construction record difference

Input:

Data Set A filename

Data Set B filename

Maximum error limit

Report Type - one of the following types of reports

» Brief (Difference Counts Only)

* Detailed Comparison of Construction Records Only

* Full (Detailed Comparison of Construction Records and Packet Headers)

Termination request from operator

current total error count
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Output:

construction record error counts

current total error count

detailed differences file

Requirements Met:

V1-2.1.5.2.2-1; V1-2.1.5.2.2-2

PDL:

Until end ofboth construction records are is reach@ximumerror limit is reached opbperator
termination is requested

Call dc_read_fieldrecord to read next portion of construction record from data set A
Call dc_read_fieldrecord to read next portion of construction record from data set B

Until all constructionfields have beerhecked ormaximum error limit is reached or
operator termination is requested

Extract next field from both construction records

If the fields do not match

Calldc_add_cr_difference to add curréetd to error countsand detailed
difference file

End If
End If
Call dc_update_status to update bytes processed
End until
End until

3.6.4.3 dc_compare_pkthdr
Purpose:

The dc_compare_pkthdr procedure compdrielsls from the primary and secondarpacket
headers.
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External References:

dc_read_packet Reads data set files in order to find the next packet header

dc_update pkt_status Updates the total countdytes and packets in eadata set and
calculates the percentage completed

dc_add_pkt_difference  Adds a paclator to the countend generates the packet header
difference listing

Input:

Data Set A filename

Data Set B filename

Maximum error limit

DCT Report Type - one of the following types of reports

» Brief (Difference Counts Only)

* Detailed Comparison of Construction Records Only

* Full (Detailed Comparison of Construction Records and Packet Headers)

Termination request from operator

current total error count

Output:

packet header error counts
current total error count
appended detailed differences file

bytes processed

packets processed

Requirements Met:

V1-2.1.5.2.3-1; V1-2.1.5.2.3-2; V1-2.1.5.2.4-1
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PDL:

Until an end offile for both data sets is reachedmaximumerror limit is reached owoperator
termination is requested

Call dc_read_packet to read next packet header from both data sets

Until all primary and secondapacket headdrelds have beenhecked omaximumerror
limit is reached or operator termination is requested

Extract next packet header field from both data set read buffers
If the fields do not match

Call dc_add_pkt_difference to add currelgld to error counts ang
detailed difference file

End If

Call dc_update pkt status to update padkges processed, packets process
percent complete

End until
End Until
If one end of file was reached and a packet header was found for the other data set
Until end of file is reached for the remaining data set
Call dc_read_packet to read next packet header from the data set

Call dc_add pkt_difference to add eafield to error countsand detailed
difference file

Call dc_update pkt_status to updatges processed, packets processed, pe
complete

End Until
End If

3.6.4.4 dc_create_report

Purpose:

\"ZJ

The dc_create_report procedure mengéarmation fromthe processing statisticsrror counts
and detailed differences file into the final DCT report.

External References:

Detailed Differences File

ed,

cent
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DCT Report File

Input:

Data Set A filename
Data Set B filename
Maximum error limit

DCT report type

type of termination

Output:

DCT Report File

Requirements Met:

V1-2.1.5.2.4-2; V1-2.1.5.2.5-1; V1-2.1.5.2.5-2; V1-2.1.5.2.5-3

PDL:

Create the DCT report file based on name of data set A and “.dct” file extension
Write the maximum error limit and type of report requested to the DCT report
Write the type of termination to the DCT report file

Write the full directory and file names of both data sets to the DCT report file

—+

Write number of files in each data set, bytes and packets reagrtotatount to the DCT repor
file

Write the construction record difference counts to the DCT report file
Write the packet header difference counts to the DCT report file
If Detailed Comparisons were requested
Append the detailed differences file to the DCT report file
Delete the detailed differences file
End if
Close the DCT report file
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Section 4. Size Estimates

Table 4-1. Support Software Code Estimates

Component DSI Reuse % ETS Platform
Menu Controller 2500 0 Development for MPS, LRS and HRS
OMDSIM 5000 0 Development for MPS, LRS and HR$
Rate Buffering Utility 2200 0 Development for LRS
Command Archive 2000 0 Development for LRS
Data Verification Tool 4000 0 Development for HRS
Data Comparison Tool 3000 0 Development for HRS
Total 18700 = 18700 wDSI
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Appendix A. Support Software Requirements to
Design Traceability

This matrix provides a “forward” reference fromme Support Softwardevel 4 detailed
requirements to design element names as identified in this detailed designent. Thenatrix
is in level 4 requirement number order in the following format:

* Level 4Req Spec—Support Softwalevel 4 requirement specification number contained in
the ETS Requirements Specification Volume 1 document, dated xx/xx/95 (Reference 4)

NOTE: A requirement tagged as [MOD] represents a requiremleich has beemodified
from the level 4 requirement contained in the requiremespecificationdocument. A
requirement tagged as [DEL] represents a requireméith has beemeleted from the
requirements specificatiomocument. Until the requirementsspecification document
(Reference 4) is updated, thevel 4 requirements given ithe following table supersede
those given in the requirements specification document.

* Requirement description—The textual representation of this requirement as written in the
ETS Requirements Specification Volume 1 documen{See noteabove concerning
requirements tagged as [MOD] or [DEL].)

» Design element — Theoftware CI, process, subprocess or subroutine ghisfies the
requirement.

*  Build — The system/build which satisfies this requirement.

NOTE: Each volume in this five-volume set contains its own level 4 traceability matrix which provides a design
cross reference for the design elements contained in that specific volume.

Level 4 Requirement Description Design Build
Req Spec Element

V1-1.1.1-1 The ETS Menu Controller shall provide Menu Controller ClI LRS/1
a GUI to all ETS integrated software MPS/1
products. HRS/1

V1-1.1.1-2 The ETS Menu Controller shall comply Menu Controller ClI LRS/1
with the Open Software Foundation MPS/1
(OSF) Motif Style Guide, revision 1.2 HRS/1
(Reference 8).

V1-1.1.1-3 The ETS Menu Controller shall provide Menu Controller ClI LRS/1
the capability to activate, monitor, MPS/1
and terminate processes associated HRS/1
with ETS operations.

V1-1.1.1-4 The ETS Menu Controller shall provide mc_display_menu LRS/1
the capability to activate and mc_start_appl MPS/1
terminate the SCTGEN. mc_stop_app! HRS/1
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Level 4 Requirement Description Design Build
Req Spec Element

V1-1.1.1-5 The ETS Menu Controller shall provide mc_display_menu LRS/1
the capability to activate and mc_start_appl MPS/1
terminate the TPCE for the VME High- mc_stop_app! HRS/1
Rate Subsystem (VHS). - -

V1-1.1.1-6 The ETS Menu Controller shall provide mc_display_menu LRS/1
the capability to activate and mc_start_appl MPS/1
terminate the TPCE for the VME Low- mc_stop_app! HRS/1
Rate Subsystem (VLS). - -

V1-1.1.1-7 The ETS Menu Controller shall provide mc_display_menu LRS/1
the capability to activate and mc_start_appl MPS/1
terminate the OMD Simulator. mc_stop_app! HRS/1

V1-1.1.1-8 The ETS Menu Controller shall provide mc_display_menu LRS/1
the capability to activate and mc_start_appl MPS/1
terminate the CDS Utilities. mc_stop_app! HRS/1

V1-1.1.1-9 The ETS Menu Controller shall visibly XtAppMainLoop LRS/1
acknowledge a request from a local MPS/1
user within 2 seconds of its entry. HRS/1

V1-1.1.1-10 The ETS Menu Controller shall start the | XtAppMainLoop LRS/1
execution of a local user request MPS/1
within 5 seconds of its entry. HRS/1

V1-1.1.1-11 Deleted n/a n/a

V1-1.1.3.1-1 The ETS OMDSIM shall read a store of om_get_default OMD LRS/1
OMD and make pregenerated OMD om_create_gui, MPS/1
available for transmission. om_init_gui HRS/1

om_scenario_manager
om_scheduler,
om_transmission_task
op_input_communication
om_get _default OMD

V1-1.1.3.1-2 The ETS OMDSIM shall display all om_init_giu, LRS/2

[MOD] modifiable fields of the OMD to the om_create_gui, MPS/2
user and allow the operator to modify HRS/2
these fields.

V1-1.1.3.1-3 The ETS OMDSIM shall allow the user to | om_init_gui, LRS/1
store OMD to a file (or other storage om_get_default OMD MPS/1
device). op_input_communication | HRS/1

V1-1.1.3.2-1 The ETS OMDSIM shall provide the om_reception_task LRS/1
capability to receive OMD through MPS/1

V1-1.1.3.3-1 The ETS OMDSIM shall respond to OMD | om_reception_task LRS/2
received from other EOSDIS test MPS/2
elements with an acknowledgment or HRS/2
disposition OMD, as appropriate.
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Level 4 Requirement Description Design Build
Req Spec Element
V1-1.1.3.4-1 The ETS OMDSIM shall display a record | om_transmisison_task, LRS/2
of OMD transmission events, which om_logger, MPS/2
include: XtAppMainLoop HRS/2
a. Time of transmission
b. Type of OMD transmitted
c. Destination of OMD
d. Sequence number
V1-1.1.3.4-2 The ETS OMDSIM shall display the OMD | om_reception_task, LRS/2
receipt event, which consists of: om_logger, MPS/2
a. Time of receipt XtAppMainLoop HRS/2
b. Type of OMD received
c. Source of OMD
d. Sequence number
V1-1.1.3.4-3 The ETS OMDSIM shall display om_reception_task, LRS/2
accounting information. This om_transmission_task, MPS/2
information includes: om_logger, HRS/2
a. Total number of OMD XtAppMainLoop
transmitted
b. Total number of OMD
received
c. Number of
acknowledgments and the
number of
acknowledgments
expected but not received
(nacks)
V1-1.1.3.5-1 The ETS OMDSIM shall transmit OMD to | om_send_to_external, LRS/1
the EOSDIS test elements through om_transmission_task MPS/1
V1-1.1.3.6-1 The ETS OMDSIM shall provide the om_logger LRS/1
capability to log the OMD transmission MPS/1
event. ETS OMDSIM wiill log the time of HRS/1
the transmission, the OMD transmitted,
and the transmitted OMD sequence
number.
V1-1.1.3.6-2 The ETS OMDSIM shall provide the om_logger LRS/1
capability to log the OMD received. MPS/1
ETS OMDSIM shall log the time of the HRS/1
receipt of the OMD, the OMD
received, and the received OMD
sequence number.
V1-1.1.3.7-1 The ETS OMDSIM shall delog user om_delogger LRS/2
selected portions of the OMD log file. MPS/2
All OMD fields can be selected by the HRS/2
user
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Level 4 Requirement Description Design Build
Req Spec Element

V1-1.1.3.8-1 The ETS OMDSIM shall simulate CODAs | om_transmission_task LRS/2
using real time status data provided
by the LRS hardware.

V1-1.1.3.8-2 The ETS OMDSIM shall allow the user to | om_transmission_task, LRS/2
introduce errors into OMD headers om_calculate_element, MPS/2
and data fields prior to transmission. om_scenario_manager HRS/2
Error types include:

a. erroneous values
b. internal inconsistencies

V1-1.1.3-1 The ETS OMDSIM shall provide the om_reception_task LRS/1
capability to receive OMD at rates up MPS/1
to 50 kilobits per second (Kbps). HRS/1

V1-1.1.3-2 The ETS OMDSIM shall provide the om_transmission_task, LRS/2
capability to generate and transmit om_scheduler MPS/2
OMD at rates up to 50 Kbps. HRS/2

V1-1.1.4.1-1 The ETS MRBD shall communicate with | rb_init comm LRS/2

[MOD] the VLS via Transmission Control rb_recv_signal
Protocol (TCP)/Internet Protocol (IP) b receive data
sockets. - -

V1-1.1.4.1-2 The ETS MRBD shall write each rb_write_data LRS/2
message it receives over the socket to
the file.

V1-1.1.4.1-3 The ETS MRBD shall be capable of rb_recv_signal LRS/1
termination via operator directive.

V1-1.1.4.1-4 The ETS MRBD shall terminate rb_recv_signal LRS/2
processing upon receiving a close
socket indication from the VLS.

V1-1.1.4.1-5 The ETS MRBD shall perform the rb_recv_signal LRS/1

[MOD] following functions to terminate
processing:

a. close the socket
b. close the file

V1-1.1.5.1-1 The ETS Command Archive Utility shall | command archive utility LRS/2

[NEW] communicate with the VLS via TCP/IP
sockets.

V1-1.1.5.1-2 The ETS Command Archive Utility shall | command archive utility LRS/2

[NEW] write each Command Data Block it
receives to an archival file.

V1-2.1.5.1.1-1 The ETS DVT shall accept the following | dv_main task HRS/2
types of files to be verified:

a. Expedited Data Set (EDS)
b. Production Data Set (PDS)
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Level 4
Req Spec

Requirement Description

Design
Element

Build

V1-2.1.5.1.1-2
[MOD]

The ETS DVT shall open each and
every file associated with the data set,
reading all file records.

dv_read field
dv_read_pkthdr
dv_verify_end

HRS/1

V1-2.1.5.1.2-1

Fields shall be verified by comparison
to the expected value in the ETS DVT
configuration file. These fields include:

a. 'Software Version Number'
b. 'Construction Record Type'
c. Spacecraft D

dv_verify_cr

HRS/1

V1-2.1.5.1.2-2

Fields shall be verified by comparison
to a valid value/range as given in the
DFCD. These fields include:

a. the 'Location of first fill
octet for packet'

dv_verify_cr
dv_verify_pkthdr

HRS/2

V1-2.1.5.1.2-3

Fields shall be verified by ensuring
consistency between a count and the
list of items in the Construction Record
following the count. These fields
include:

a. 'Number of APIDs in the
data set' is consistent with
the number of items in the
list of APIDs.

b. 'Number of TSS start/stop
times' is consistent with the
number of items in the list
of start/stop times.

c. 'Number of missing packet
Source Sequence Count'is
consistent with the number
of items in the list of missing
packets.

d. 'Number of packets in list of
packets containing EDOS
generated fill data' is
consistent with the list of fill
data packet items.

dv_verify_cr

HRS/1

3/4/96
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Level 4
Req Spec

Requirement Description

Design
Element

Build

V1-2.1.5.1.3-1

Fields shall be verified by comparison
to the expected value in the ETS DVT
configuration file. These fields include:

a. 'Version Number' of the
packet header

b. Type' of the packet
header

c. 'Secondary Header Flag' of
the packet header

d. 'Sequence Flag' of the
packet header

dv_verify_pkthdr

HRS/2

V1-2.1.5.1.3-2
[DEL]

The ETS DVT shall count the ‘Number of
length errors' by verifying that a valid
Path SDU appears where expected in
the file. The DVT shall use the 'Packet
Length' from the current Path SDU
packet primary header to check for
the expected Path SDU header to
appear in the appropriate place in
the file. If the ETS DVT is not able to
find a valid Path SDU easily, then the
tool shall terminate with an indication
of the last valid Path SDU and its
location in the file.

n/a

n/a

V1-2.1.5.1.4-1
[DEL]

The ETS DVT shall verify that the last
record in the data set contains the
appropriate end record identification.

n/a

n/a

V1-2.1.5.1.4-2
[DEL]

The ETS DVT shall verify that the last
record in the data set contains the
same data set identification as the
Construction Record of the data set.

n/a

n/a

V1-2.1.5.1.5-1

The ETS DVT shall verify that the APID in
the primary packet header for each
Path service data unit is in the list of
Construction Record APIDs and that
the 'index to the first packet in the
data set for APID' is correct.

dv_match_cr

HRS/2

V1-2.1.5.1.5-2

The ETS DVT shall verify that a packet is
missing by checking the 'Packet
Sequence Count' in the current Path
SDU packet primary header against
the previous one for that APID.

dv_match_cr,
dv_update_pkt_status

HRS/2

V1-2.1.5.1.5-3

The ETS DVT shall verify that a missing
packet is in the list of missing packets.

dv_match_cr

HRS/2

3/4/96

A-6

515-DDS-001



Level 4
Req Spec

Requirement Description

Design
Element

Build

V1-2.1.5.1.5-4

The ETS DVT shall verify the '‘Count of
packets in the data set' by counting
the number of packets in the data set.

dv_update_pkt_status,
dv_match_cr

HRS/2

V1-2.1.5.1.5-5

The ETS DVT shall verify that the
Construction Record ‘'Location of the
first octet of generated fill data' points
to an octet containing the fill pattern.
The fill pattern is contained in the ETS
DVT configuration file.

dv_match_cr

HRS/2

V1-2.1.5.1.5-6

The ETS DVT shall verify the '‘Count of
octets of EDOS generated fill data' by
calculations using packet length and
start of fill location.

dv_match_cr

HRS/2

V1-2.1.5.1.5-7

The ETS DVT shall verify that the CCSDS
timecode in the secondary header of
the first packet in the data set
matches that in the Construction
Record.

dv_match_cr

HRS/2

V1-2.1.5.1.5-8

The ETS DVT shall verify that the CCSDS
timecode in the secondary header of
the last packet in the data set
matches that in the Construction
Record.

dv_match_cr

HRS/2

V1-2.1.5.1.5-9
[MOD]

The ETS DVT shall verify the 'data set
size (in bytes)' in the Construction
Record by counting the number of
bytes in the data set, exclusive of the
Construction Record.

dv_update_pkt_status,
dv_verify_end

HRS/1

V1-2.1.5.1.6-1

The ETS DVT shall write an ASCII-
formatted report to disk.

dv_create_report

HRS/1

V1-2.1.5.1.6-2

The name of the report shall be
created by appending “.dvt” to the
input filename.

dv_create_report

HRS/1

V1-2.1.5.1.6-3
[MOD]

The report shall include:
a. Construction Record
formatted to show a subset
of the fields

b. Indication of the integrity
of the structure of the
Construction Record

c. Comparison of
Construction Record to
actual Data Set

dv_create_report

HRS/2

3/4/96
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Level 4 Requirement Description Design Build
Req Spec Element
V1-2.1.5.1.6-4 The ETS DVT shall also, as an option, dv_create_report HRS/2
write another file that contains an
ASCIll-formatted subset of the packet
headers, which can be used for
display and browse purposes.
V1-2.1.5.2.1-1 The ETS DCT shall accept the following | dc_main task HRS/1
[MOD] types of data sets to be compared:
a. Expedited Data Set (EDS)
b. Production Data Set (PDS
V1-2.1.5.2.1-2 The ETS DCT shall open each and dc-read_record HRS/1
[MOD] every file associated with the data dc_read_packet
sets, reading all file records.
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Level 4 Requirement Description Design Build
Req Spec Element
V1-2.1.5.2.2-1 The ETS DCT shall compare the dc_compare_cr HRS/1
following fields of EDS/PDS
Construction Records:
a. Software Version Number
b. CRType
c. Number of APIDs in the
data set
d. List of APIDs in the data set
e. VCDU-ID associated with
APIDs
f. Number of TSS start/stop
times
g. Number of missing packet
Source Sequence Counts
h. List of missing packets
i. Count of packets from
VCDUs with errors
corrected by RS decoding
j.  Count of packets
k. Data set size (in octets)
[.  Number of packets in list of
packets containing EDOS
generated fill data
m. List of packets with fill data
n. Count of octets of fill data
0. Count of packets with
discrepancies between
packet header length and
actual packet length
p. CCSDS binary timecode in
the secondary header of
the first packet in DS
g. CCSDS binary timecode in
the secondary header of
the last packet in DS
V1-2.1.5.2.2-2 The ETS DCT shall write the values of dc_compare_cr, HRS/1
the fields from both data sets if they dc_add_cr_difference,
do not match. dc_create_report
V1-2.1.5.2.3-1 The ETS DCT shall compare the all the | dc_compare_pkthdr HRS/2
fields in the Packet primary and
secondary headers.
V1-2.1.5.2.3-2 The ETS DCT shall write the values of dc_compare_pkthdr, HRS/1
the fields from both data sets if they dc_add_pkt_difference,
do not match. dc_create_report
3/4/96 A-9 515-DDS-001



Level 4 Requirement Description Design Build
Req Spec Element
V1-2.1.5.2.4-1 The ETS DCT shall check that the n/a n/a
[DEL] EDS/PDS End Record occurs at the
same place in each data set.
V1-2.1.5.2.4-2 The ETS DCT shall write the location of n/a n/a
[DEL] the EDS/PDS End Record of both data
sets, if they do not match.
V1-2.1.5.2.5-1 The ETS DCT shall write an ASCII- dc_create_report HRS/1
formatted report to disk.
V1-2.1.5.2.5-2 The ETS DCT shall create the name of dc_create_report HRS/1
the report by appending “.dct” to the
base data set name.
V1-2.1.5.2.5-3 The ETS DCT report shall include dc_create_report HRS/2
[MOD] information such as:
a. names of the two files
b. differences between the
two Construction Records
c. differences between the
two sets of packet headers
V1-8.1.1-1 ETS shall comply with the set of display | mc_main, dc_gui_main,
guidelines specified in DSTL-92-007, dv_gui_main, rb_main,
Human-Computer Interface ca_main tasks
Guidelines, August 1992 (Reference 4).
V1-8.1.2-1 ETS equipment shall operate in
operational ambient temperature to
range from 50 degrees to 80 degrees
Fahrenheit and ambient humidity to
range from 20 percent to 70 percent
(noncondensing).
V1-8.1.2-2 The ETS equipment shall require a
physical space of no more than
10 feet by 20 feet.
V1-8.1.2-3 The ETS equipment shall require
approximately 10 kilowatts
(10 percent) for power.
V1-8.1.3-1 ETS shall provide sensitivity level 1
protection as specified in the
MO&DSD Automated Information
System (AIS) Security Policy (Reference
5).
V1-8.1.3-2 ETS shall comply with the NASA
Communications (Nascom) Access
Protection Policy and Guidelines
(Reference 6).
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Appendix B. Data Dictionary

accounting_ statistics

Archive status

Command Archive Files

GUI widgets

icon

icon action

Icon descriptor table

log_data type

omd_elements

OMD_element_rate_data

OMD_ bitstream
Rate Buffered Files

rate buffering status

(OMD) type

ready_for_next_record

3/4/96

number of OMD received and transmitted.

This information includes the currently open archive file names and
sizes.

Archive files will be created for each TSS supported by the LRS.
One file will contain all of the command blocks transferred to the
workstation for archiving. The second file will only contain
command blocks that failed validation. The naming conventions for
these files will incorporate the session start time and type of file.
cmd_archive_all_yydddhhmmss and
cmd_archive_invalid_yydddhhmmss

This is all the information needed in support of a graphical user
interface, all the tables, alternate mouse pointer icons, graphical
representations of all the windows, menus, dialog boxes, etc. This
information will be generated with the BuilderXcessory tool.

Graphical identification of a software component.

A selection from an icon menu. The optiond@store, Move,
Lower, and Close

This table defines for each icon the files that hold the icon image and
activation scripts, the applicable ETS system, and whether or not
multiple copies of the associated software may be run.

type indication of data to be logged (OMD _received,
OMD_transmitted, OMD_event)

individual components of OMD data structures

rates for one-up counter incrementation for all possible counter
values for all OMD (also, one-up counters).

transmitted OMD information

Rate buffered files will be created for each TSS for which rate
buffering is enabled. The files have a specific naming convention as
specified in the EDOS-EGS ICD (Reference 10).

Status for the rate buffered data utility consists of the current file
names, file sizes.

indication of OMD type (CODA, TSS, EDS delivery record, PDS
delivery record)

return signal to indicate end of current portion of OMD scenario

B-1 515-DDS-001



start_transmission

stop_transmission

system name

tranmission_interval

transmission_duration

transmit_OMD

working_ OMD

3/4/96

signal to start OMD transmission scheduled by scenario file.

signal to normally terminate OMD transmission scheduled by
scenario file.

Identifies which ETS system is being started up. The values are
HRS, LRS and MPS.

The time interval (seconds) between successive transmissions of a
single type of OMD in the schedule.

The length of time for which a schedule for transmission of a single
OMD type is maintained.

a bit signal requesting the transmission of the currently loaded OMD
to the external EBnet interface.

The data structure containing a union of records that contain 1) the
default and static values for OMD, two bits of selection information
for each value that may be updated prior to transmission by a) LRS
H/W, b) OMDSIM (the one-up counters).
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Appendix C. Abbreviations and Acronyms

AM-1 morning equatorial crossing spacecraft series
AOS Advanced Orbiting Systems

APID application identifier

ATS absolute time sequence

BER bit error rate

bps bits per second

BX BuilderXcessory

C&DH command and data handling

C&S control and status

CADU channel access data unit

CCB Configuration Control Board

CCR configuration change request
CCSDS Consultative Committee for Space Data Systems
CDS Control and Display Subsystem

Cl configuration item

CLCW command link control word

CLTU command link transmission unit
CODA customer operations data accounting
COP command operations procedure
COTS commercial off-the-shelf

CR construction record

CSC Computer Sciences Corporation
CvCDU coded virtual channel data unit
DAAC Distributed Active Archive Center
DCT Data Comparison Tool

DD data dictionary

DDS detailed design specification
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DFCD
DFD
DS
DSN
DSTL
DVT
EBnet
EDOS
EDS
EDU
EGS
EOC
EOS
EOSDIS
ESDIS
ETS
EU
F&PR
FARM
FOT
FTP
GMT
GN
GSFC
GUI
HR
HRS
HW
IDR

3/4/96

data format control document

data flow diagram

data set

Deep Space Network

Data Systems Technology Laboratory
Data Verification Tool

EOSDIS Backbone network

EOS Data and Operations System
expedited data set

EDOS data unit

EOS Ground System

EOS Operations Center

Earth Observing System

Earth Observing System Data and Information System

Earth Science Data and Information System

EOSDIS Test System

engineering unit

functional and performance requirements

frame acceptance and reporting mechanism

Flight Operations Team

file transfer protocol
Greenwich mean time

Ground Network

Goddard Space Flight Center
graphical user interface

High Rate

High-Rate System

hardware

interface requirements document

C-2
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IP

ISO
V&V
kbps
LR

LRS
Mbps
MDM
MET
MPS
MRBD
MSB
NASA
Nascom
OMD
OMDSIM
PDB
PDL
PDS

PN
Pspec
PSS

RB

RF SOC
RTS
SCTGEN
SDR
SDU

SN

3/4/96

internet protocol

International Standards Organization
independent verification and validation
kilobits (thousands of bits) per second
Low Rate

Low-Rate System

megabits (millions of bits) per second
multiplexer-demultiplexer

mission elapsed time

Multimode Portable Simulator
managed rate buffered data
Microelectronic Systems Branch
National Aeronautics and Space Administration

NASA Communications

operations management data

OMD Simulator

project database

program design language

production data set

pseudorandom noise

process specification

portable spacecraft simulator

rate buffered

Radio Frequency Simulations Operations Center

relative time sequence

Simulated CCSDS Telemetry Generator
system design review

service data unit

Space Network
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SOC
SRS
SSR
StP
SW
TBC
TBD
TBS
TC
TCP
TDRS
TDRSS
TGT
TPCE
TRS
TSS
UDP
UIF
VC
VCDU
VHS
VLS
VLSI
VME
WSC
XTE
XTTS
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Simulations Operations Center
system requirements specification
solid state recorder

Software through Pictures
software

to be confirmed

to be determined

to be specified

telecommand

transmission control protocol

Tracking and Data Relay Satellite

Tracking and Data Relay Satellite System

TDRSS Ground Terminal

telemetry processing control environment

Tape Recorder Subsystem
TDRSS Service Session
user datagram protocol
user interface

virtual channel

virtual channel data unit
VME High-Rate Subsystem
VME Low-Rate Subsystem
very large scale integration
versa module eurocard
White Sands Complex
X-Ray Timing Explorer
XTE Test and Training Simulator
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