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Preface

This document is volume 2 of a 5 volumet specifyingthe detaileddesign specificationtor the
Earth Observing System Data and Information System SBCS) TestSystem(ETS). This
volume describes the detailed design for the Multimode Portable Simulator (MPS).
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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 provideshe detaileddesign specificationgor the ETS Multimode Portable
Simulator Releas#.0. Itincludes an overview of each subsystem and a high-level description of
each softwargask ormodule. Traceability matrices containedtlie appendices provide cross
references between MPS detailed requirements and softadaneents, andViPS detailed
requirements and planned builds.

The Multimode Portable Simulat¢MPS) is alow-fidelity EOS AM-1 spacecraimulator. It
will generate non-science telemetry formats and will receivevanfy spacecraft commands.
The MPSwill operate in three modeserial bitstream interface witBEDOS, Nascom block
interface viathe EarthOrbiting System Data and InformatiqeOSDIS) Backbone network
(EBnet to EDOS) and a networked interface with EOC (simulating EDOS formats).

Keywords: EOSDIS, ETS, MPS, simulation, design
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Section 1. Introduction

This document is Volume 2 of fare-volume set specifyingthe detaileddesign specifications for
the EarthObserving System &laand Information System (E€DIS) TestSystem(ETS) This
volume describethe detailedlesignfor Release 1 ofhe Multimode Portable SimulatqiMPS).
A guide to the other ETS design documents is provided in Volume 1.

1.1  Purpose and Scope

The EarthObserving System Data and Information Syst@E@®SDIS) TestSystem’s(ETS)

Multimode Portable SimulatdMPS) softwaresystem is being developed BpmputerSciences
Corporation (CSC) for the National Aeronautics and Spaginistration (NASA) Goddard
SpaceFlight Center (GSFC). The MP$§ystem will provide low-fidelityspacecrafsimulation to
support EDOSnd EOC testing, and grousgistemsoftware checkout. The MPS idest tool

thatwill support theverification of EDOS processing of low-raleOS AM-1 forwardand return
link data.

This detailed design specification (DDS) document establishes a formal understandenyl&S
detailed software and hardware desifhis documentefinesthe formats and contents of data
flowing between the EDOS and MH6Gnctions andhe EOC and MPS functions. Tlsgstem
user's guide will further document the capabilities of the MPS.

The designs detailed in this documerdre developed fromreliminary designgontained in the
handout at the ETS d3ign Review presentatidmeld November30, 1995(Reference 1) and
detailed designs contained tine X-Ray Timing Explorer (XTE) Testand Training Simulator
(XTTS) Detailed Design Specification (Reference 2).

1.2  Applicable Documents
The following documents were used to develop the MPS detailed design:
1. Presentation handout at ETS Design Review held November 30, 1995

2. NASA, 510-4DDS/0193 (CSC/SD-93/6090%-Ray Timing Explorer (XTE) Mission
Operations Center (MOC) Detailed Design Specificagtidarch 1994

The following documents provide background information relevant to the MPS:

3. Computer Sciences Corporation (CSC), (CSC/515-SRE-Ba2th Observing System (EOS)
Data and Information System (EOSDIS) Test System (ETS) Requirements Specification,
Volume 2 Multimode Portable Simulator (MPSctober 1995

4. National Aeronautics and Space Administration (NAS@pddard 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
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5. --, 515-4SDD/0195 (CSC/SD-95/602%arth Observing System Data and Information
System (EOSDIS) Test System (ETS) System Design Specjfidaiidi®95

6. --, 510-4SRD/0193 (CSC/TR-93/602&)yRay Timing Explorer (XTE) System Requirement
Specification October 1993

7. --,Interface Control Document (ICD) Data Format Control Book for EOS-AM Spacecraft
(ICD-106), April 1994

8. --,EOS AM-1 Detailed Mission Requirementderim Draft Release, January 1996
9. --, DSTL-92-007Human-Computer Interface Guidelineésugust,1992

10. TRW, 510-ICD-EDOS/EGSInterface Control Document Between the Earth Observing
System (EOS) Data and Operations System (EDOS) and the EOS Ground System (EGS)
January 1996

11. Open Software Foundation (OSBEKF/Motif Style GuideRevision 1.2, 1993

12.Consultative Committee for Space Data Syste@®CSDS), CCSDS 301.0-B-2,
Recommendation for Space Data System Standards.Joche Blue Book, Issue-2April
1990

13.Hughes Information Technologyorporation, 209-CD-004-002Data Format Control
Document for the EOS AM-1 Project Data BaSetober 1995

14. CSC,Earth Observing System Data and Information System (EOSDIS) Test System (ETS)
Integration Test Plan/ProcedureReview, February 1996

15.NASA, 515-2STP/0195 (CSC/TR-95/600®arth Observing System Data and Information
System (EOSDIS) Test System (ETS) System Test Plan/ProcReéurew, February 1996

16. ATSC,Earth Observing System Data and Information System (EOSDIS) Test System (ETS)
Acceptance Test Plabraft, February 1996

1.3  Document Organization

This document, Volume 2 ahe ETSdetailed design specifications, contafosr sections and
three appendices. Section 1 provides an introductidhisodocument and listhe applicable
documents.

Section 2 provides a design overview and introdtivtesoftware and hardware architecture. It
identifiesthe software configuratiotemsthat comprise the MPS and whose detaitebign is
presented in this documentThis section also addressé®e developmenenvironment and
development approach.

Section 3 presents the detailed design for the MPS subsystems. It ctir@designfor the user
interface configuration iten{Cl), spacecraftsimulation Cl, MPS Utilities CI, and the MPS
Operations Management Data (OMD) Simulator (OMDSIM) CI.
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Section 4identifies the status ofdesign issues presented tae critical design walk-through
conducted on 2/2/96.

Appendix A contains a traceability matrix tife level four requirements to théesign elements
contained in this volume and a mapping to the MPS build that will contain the required capability.

Appendix B describes the data files created and utilized by the MPS.

Appendix C contains a list of abbreviations and acronyms.
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Section 2. Design Overview

2.1  Requirements Overview

Volume 2 ofthe ETSRequirements Specification (Reference 3) detadth theexplicit and
derived software requirements for MPS Release 1. The explicit requirements were efktracted
existing documentation, such #se ETSFunctional and Performance Requirements (F&PR)
Document (Reference 4) and the X-RBEyning Explorer (XTE) Testand Training Simulator
(XTTS) System Requirements Specification (Referefe The derived requirements were
identified duringsoftware requirementnalysisand are based on thaselinegportable spacecraft
simulator(PSS)reference architectur@nplicit interface requirements, and traditional simulator
functionality built into Code 515 developed PSSs.

2.2  Methodology

MPS software development wifbllow the CSC SEASSystem Development Methodology
(SSDM) as adapted by CSC Code Hiérsonnel forSimulations Operation€enter (SOC)
spacecraft simulator development.

221 Design

The MPSdesign is based aimat of the XTE Tesand Training SimulatofXTTS), asdescribed
in the XTE MOC Detailed Design Specification (Referer@e The datadriven, independent
tasking design of the XTTS was used as a baseline and then expanded updesigirhef added
functionality followed the structured design approach exhibited within the XTTS.

222 Coding

Each unitwill have aprologuegiving the name,purpose, arguments, retuvalues, assumptions

and constraints, abnormal termination conditions, and development history of each unit. The
source code, written in ANSI standardP@gramming Languagevill be laid out according to
standard SOC conventions with regard to layout and indentation. Program Design Language
(PDL) andample commentwiill be required. Each unit will be subject to peer review to ensure
that the code in thenit performsall necessary functions, is free of obviarsors,and follows all
applicable standards.

The user interface widgets (windows and window contents) will be genesitefthe Integrated
Computer Solutions, Inc. (ICHBuilderXcessory graphicaliser interface(GUI) builder tool.
BuilderXcessory generates user interface langidtje 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.
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2.2.3 Testing

The MPSwill be unit, integration, angystem-levekested to assure that the MB&tisfies the
detailed requirements found in Volume 2tbé ETSRequirements Specification (Reference 3).
Thesetest activities will be completegbrior to delivery of the system to NASAfor acceptance
testing.

Unit testing will be performed by the MPS developers on all new units and on existinghialts
require more than 25% modification (See Section 2.8 Development Approach).

Integration testing will be performed by an independent CSC integreggineam. Plans for
performing integration testing d¥lPS Release 1, Builds 1 and 2, can be foundhe ETS
Integration Test Plan (Reference 14).

System testingill be performed by an independent CSgtemtestteam. Plan$or performing
system testing oMPS Release 1, Builds 1 and 2, can be foundhe ETS System Test
Plan/Procedures (Reference 15).

Acceptance testing will be performed by an independ&hedSignal Technical Services
Corporation (ATSC) acceptandestteam. Plandor performing acceptance testing of MPS
Release 1 can be found in the ETS Acceptance Test Plan (Reference 16).

2.3 Design Approach

The design othe MPSdisplaysand processes wepimarily based on reusinthe XTE MOC
Detailed Design Specification (Refereri®e The organization and presentationimfiormation
within the MPSdisplayswereinitially based on the usarterface ofthe XTE Testand Training
Simulator (XTTS). The MPS tasksvhich accept user options and perform the spacecraft
simulation were also initially based on the corresponding subsystems within the XTTS.

The GUI andsimulation software were themodified to support the MPSevel 4 software
requirements and conform to Motif Style guidelines.

2.4 Structure Chart Definitions

Structure chartgdiagrams illustratinghe controlhierarchy ofthe modules or units composing a
software item) depict unitglataand control couples, and control flow. Figtel shows the
symbolsand conventions used in tistructure charts. The charts were drausing VISIO,
version 2.0, by Shapeware Corporation.
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Each of the boxes onsructure chart is enodule, atask, or a unit. Eachmodule or unit has a
name, given athetop ofthe box, and a descriptiogiven inthe lower part of the boXDouble
bars on each side of a unit indic#itat theunit is either a library unit or belongs to a different
task from the one being described on the chart.

Tasks are represented by boxastainingthe name ofthe executive unit othat task. The
executive unit always has a name tbe form xx_main, where "xx" is the two-character
abbreviation of the task name.

Connections between units are shownaa®ws originating at callingunits and terminating at
called units.

A normal C function call isepresented by solid arrow connection. The initiation or termination
of a task is represented by a dotted or dashed arrow connection.

A triangle atthe bottom of a box shows that theit is broken down further on another chart. A
number inthe triangle indicategshe pagenumber withinthe same figure wher¢hat routine is
expanded. A figure number the triangle indicateshe figure in whichfurther expansion athat
unit is illustrated. As a general rulthe breakdown of units in subsequent chéotows a
sequential pattern.

Parameters can be passed into auidofthe routines as arguments ifuaction call. The passing
of data parameters is indicated bgraall, labelediata-transfer arrowvith a circle onthe end. An
open circle indicates a data couple parameter, and a solid circle indicates a control couple.

A curved arrowenvelopingthe lines going into agroup of routinesndicatesthat this group of
routines iscalled iteratively wheneveie calling unit executes. A hollow diamond indicates a
transaction centemnyvhich shows thatonly one of the routines is useahen the calling unit
executes. The diamond atigde arrowshowntogetherindicatesthat, for each iteration of the
group, only one of the routines of the group is called.

An asterisk after theame athetop of abox indicateghat the unit is repeatexhd appears more
than once on the same chart page. This may be used to indicate recursion.

2.5 Hardware Architecture

The MPS consists of a portable front end component awhwaator platform. ThéPS front

end componenwill consist of a noteboogersonal computer (PC) networkeath an external
component contained in the simulator platform chassis. The front end is composed of: a Pentium-
basednotebook PQunning at 75 MHz with 16 MB of memor$20 MB removable hard drive,
640x840 active matrixolor display, serial and parallglorts, mouse pointing device, and an
Ethernet(thin net) card. The external component contained insttrellator platform chassis
consists of aMotorola RISC single board VME-based computer (an MVME 187-003B card
hosting a MC68040 microprocessamning at 25 MHz with 16 MB memory[VME712-E
transition module/Ethernet transceiver, 1 GB hard drive, and streamer tape drive.

The simulator platform will consist of a collection of 6U candsch occupy single slotwithin a
VME chassis. The simulator platform is composed of a Motorola, MVME 167-34B card (hosting
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a MC68040 microprocessor and an Ethernet controller), four AVTEC, High-Speed Input/Output
(HSIO) cards, one PSynchronizable Tim&enerator card, a 64MB DRAM, a 1 GB Hddask
Drive, a 3.5" 1.44MB Floppy Disk Drive, a 8mm Cartridge Tape, and, a bubble jet printer.

2.6 Software Architecture

MPS isdivided into four software configuratiortems (SWCIs), which includethe MPS User
Interface SWCI, MP3Jtilities SWCI, SpacecrafsimulationSWCI, and Operations Management
Data Simulator (OMDSIM) SWCI. The Spacecr&tmulation SWCI is furthedivided intofive
subsystems, which includihe Initialization Subsystem, Config(uratio®upport Subsystem,
Telecommand Subsystem, Telemetry Subsystem, and Modeling Subsysteffiive Babsystems
of the Spacecraffimulation SWClIrun on the VME main processor, and tieenainingthree
SWCls run on the VME-based computdrtich ispart of the MPS front endFigure2-2 depicts
the software architecture as mapped to the hardware. Flefiie ahierarchicalbreakdown of
the MPS into SWCls andubsystems. Figur2-4 is a hierardbal breakdown of theeal-time
system (running on the VME main processor) down to the task level.

WORKSTATION

USER IIF CONTROL
swcl STATUS e HIGH-SPEED

S/C Sim SWCI INPUT-OUTPUT

|- - — =7 - — CARD
\

EEEEEEE

CCCCC G COMMAND
SUPPORT PROCESSOR

OMD SIM
SwcCl

UTILITIES
sSwcl

EEEEEEEEEEE

MODELING
PROCESSOR

Figure 2-2. Software Architecture
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Keep
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Figure 2-4. Real-Time System Task Breakdown

2.6.1 MPS User Interface SWCI

The MPS User Interface SWCI provides thgeratorwith the ability to configure fortelemetry
generation and transmission and command reception and processing. The User Interface SWCI
formats and forwardsperatordirectives tothe ConfigurationSupportSubsystem and receives

and displays data sent from the Configuration Support Subsystem.

2.6.2 MPS Utilities SWCI

The MPSUtilities SWCI converts the ASCII-formatted project database (P into a binary
format. The binary PDBiles are stored on the VME&Nd serve as input to tHeitialization
Subsystem.

2.6.3 OMDSIM SWCI

Volume 1 of theETS DDSprovides a detailed description of the OMDSIM SWiich is being
developed for th&TS Low RateSystem(LRS). The LRS OMDSIM will be rehosted on the
VME-based computer which mgart of the MPS front end. A softwairderface fromthe MPS to
the OMDSIMwill provide for an automatestart/stop of Customer Operations Datscounting
(CODA) simulation messagesoordinated with thestart and stop of real-time telemetry
transmission.
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2.6.4 Spacecraft Simulation SWCI

2.6.4.1 Initialization Subsystem

The Initialization Subsystem brings tipe VME software and seélsat each of the tasks in the
various subsystems completes its initialization successfully. Each task doesingialaation as
well, but this is covered undeahe specifictask. The InitializatiorSubsystem also transfers the
binary PDB files to VME memory and informshe Telemetry and Telecommand Subsystems of
their location.

2.6.4.2 Configuration Support Subsystem

The ConfigurationSupport Subsystem receives directives frotime User Interface SWCI,
forwards configuration directives tthe correspondingubsystem (Modeling, Telemetry, or
Telecommand) and routes requested data packets back to the User Interface SWCI.

2.6.4.3 Telecommand Subsystem

The Telecommand Subsystem (also referred tth@a€ommand Subsystem) receives, validates,
and parses thecoming commandtream and distributaslid commands tothe appropriate task
for execution. It also processegemory loads and dumps andes thanformation contained in
the memory loads to emulate the execution of stored commands.

2.6.4.4 Telemetry Subsystem

The Telemetry Subsystem readghe telemetryinformation derived fronthe PDB and formats
and sends real-time and playback telemetry accordingly.

2.6.4.5 Modeling Subsystem

The Modeling Subsystem provides fone driven scenarifiles and algorithm driven modeling of
parameters.

2.7  Development Environment

The MPS developmemnvironment encompassiego independent environments. TRES GUI
development and the Spacecraft Simulation development environments are described below.

The MPS User Interface andtilities SWCI will be developed usinghe BuilderXcessory
developmentool. Userinterface objects will be generated by BuilderXcessory in User Interface
Language (UIL)with callbacksused to access application code based oniosiated events.
Development personnetlill use X-terminals to access an HP Apollo Seii®® Model 755
workstationrunningthe HP-UX operatingystem. The UIL objects will be compildohked and
downloaded to the MVME 187 camdhich will host Unix System V operating system and an
ethernet interface. Testing of the User Interfaderstionality will be performedhrough the
verification of the MPS Spacecraft Simulation SWCI response to directives and requests for data.
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MVME 187 Communicatiorsoftware will also be developagingthe HP. These tasks will be
written in the C programming language and integrated within the MPS User Interfadélitied
SWCI.

The MPS SpacecraBimulation SWCI will be developed using an existing operational spacecraft
simulator as a buildinglock. The XTTS software components will be loadedo a PChased
network. Softwaremodifications,cross-compilations, anltihking will be performed from any
networked PC. Theesulting executables will then be installedtbe MVME 167 cardwhich
hosts the PDOS operating system and an ethernet connection.

MVME 167 Communicatiorsoftware will also be developagingthe PCs. These tasks will be
written in the Cprogramming language and integrateihin the MPS Spacecraffimulation
SWCI.

2.8 Development Approach

The MPSwill be developed ovetwo builds. The firstbuild will support the AM-1spacecraft
command and telemetry simulation. The sedauntdl will support an EDOSimulation using the
same command and telemetigta. The MPS softwamdevelopment effort supporting eabhild

will be partitioned into three separate efforts. The development of the MVME based configuration
items, the HP based configuratiotems, andthe communication subsystem wiliroceed In
parallel.

The development effort of the Spacec&ifhulation SWCI Wl actually be asoftware upgrade to
the baseling(XTTS) CCSDS spacecradimulator’'s software. Asnhancements tthe baseline
tasks are completed, the updated task will be integnaiiih the baselineand testedusing a
PC-based user interfawdich drivesthe baseline system. Urtiestingwill only be performed on
units which require more than a twenty-five percemtodification. In this manner, the
development team will always have access to a functional CCSDS simulator.

The communicatiomasks will be developed for both the MVMIB7/Unix card andhe MVME
167/PDOS card. There will hevo TCP/IP socket connections between the cafdse socket
will connect the MVME 187 basedlient to the MVME 167-based server and thther will
connect the MVME 167 basetient tothe MVME 187-based serveihis system will beested
using aGUI and spacecraBimulationprototypewhich will verify communication between the
elements.

Both the MPS Spacecra®imulation and User Interface componentts then be updatedith
appropriate hooks to theommunication package anmested. Once verified,the userinterface
will transition from a PC to that of the MVME 187/Unix based GUI.
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Section 3. Subsystem Descriptions

3.1 Overview

The MPSsubsystem description revieviise design ofthe four software configuratioiems
(SWCls) thatcomprise theMPS. Thedesign ofthe MPS isextensively based othe reuse of
software components from the SM@seline librariesThe design othe MPS User Interface,
Spacecraft Simulation, andtilities SWCIs were all based on theXTE Test and Training
Simulator. The OMDSIM vl be reused from th&TS Low RateSystem’s OMD Simulator. A
description of each of the MPS SWCls is based on reuse from the corresponding areas.

3.2  User Interface SWCI Design

The MPS User Interface is created in the main MPS program that executes liVNie
187/Unix singleboard computer. Itommunicates withhe MPS VMEsubsystems viaockets
sendingoperatorinput to the VME-based configurati@upportsubsystem whickhen distributes
the information to the telemetry ortelecommand subsystem. The configuratsupport
subsystenmreturns monitoringinformation to the userinterface which displayshe requested
information on the correct monitor display.

3.2.1 Conventions

Conventions used in this document the MPS User Interface window features are detailed in
Section 1.5, volume 1 of the ETS detailed design specifications.

3.2.2 Display

3.2.21 Main Window

The main window of the MPS, shown kigure 3-1, appearsvhenthe MPS is invoked. It
contains theprimary controls of the MPSystem. Thework area(top panel) ofthe window

cannot be resized. The window’s message area can be resizedrtionam ofthreelines or a
maximum that fills the screen.
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Multimode Portable Simulator

File Control Configure Monitor Help
_ L Simulation Mode
Spacecraft Time @ 1996 .019. 09:29:32
,,,,,,,,,,,,,,,,, ' | & EDOS
uTC © 1996.019. 09:29:32 |~ Spacecraft
e . | Data Source
Scenario File ~960102_1132.scn & HKFile johns.hk
< PDB
Spacecraft Phase | Operational = o Activity Log 960105_2234.act |
System Log: /N

Status, directives and errors.

Each item in this window is timestamped with the time of occurence.

These items are also entered into the simulation session log file on disk. The
session log file is named with the time of its creation.

\ Prelaunch

Launch / Acquisition
Checkout
Operational

Figure 3-1. MPS Main Window

Spacecraftime andUTC are defaulted to the curresystem time until theyare set by the
operator. To override these times, click®et Time..under Control, as shown in Figure 3-2.

If a scenario is beingxecuted, thélename is displayedytherwise, the scenarield is blank and
the Scenario File label is dimmed.

The MPSSimulationMode is set byselectingone of the options belo#simulation Mode”. In
the EDOSsimulation mode, the MPSommunicates witlthe EOC in EDOS formatssing
network protocols. In the spacecrafinulation mode, the MPSnterfaces wWithEDOS as if
through the Space Network (SN) a@ontingency GroundNetwork (GN). Theselected
simulation mode determin@sany ofthe optionsavailable ormotherwindows and default settings;
options not available for a particular mode are desensitiZzed daybackdata transmission in the
EDOS simulationmode, the data is Ratuffered by default unlesthe operatounsets one or
both channels in the subme@Gueate RB files >under Control.

The source of telemetrgata is set byselectingone of the options below “Dat&ource”.
SelectingHK File causes dile selection box to appear. Selecting an f& from the box and
clicking onOK in the file selection box causes the filename to be display&e field to the right
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of “HK File”. The HKfile field is dimmedwhenthe data source is PDB. WahHK File is
selected, the MP&iill use theidentified file as adata sourceand create up towo streams of
telemetry based ofile contents. WherPDB is selected, the MPS will operate indgnamic
mode, creating packets based on AM-1 database information. PDBe option allows for
parameters to be sasing activity log information. Selectir@DB sensitizeghe Activity Log
button. Selecting\ctivity Log causes a file selection box to appear. Selectiragtwvity logfile
andclicking on OK in thefile selection box causes tfilename to be displayed iie Activity
Log file field. This field is dimmedand theActivity Log button isdesensitized whethe data
source is HK file. The data source cannot be changed while the telemetry is active.

Selecting an option fronthe Spacecraft Phaseenu determines telemetry combinations as
identified in the AM-1 detailed mission requirements (Reference 8).

Below thework area is acrolled text area.This is wherethe system log is displayed. The
system log includeprocess statussommand directives, anerrors. Every entry inthe log is
timestamped with the time of occurrence. Thiemmsare also entered into tisgstem lodile on
disk. The file is named with the date and time of its creation.

File Control
View... Start TIm >
SopTim > Channl
Exit Scenario... Both
R Drop Tim...
CLCW...
o Log Commands
O Log Telemetry @ Channel 1
Configure Create RB Files >’ Channel 2
cmd... Set time...
Cmd Validation... A..
HSIO Card > B
Tim... Monitor
;'m PaCkft'E; ff cmd / Tim...
M%?j(;?i%rgt uter... Cmd Status...
Tlm Status...
Error Log...

Figure 3-2. Main Window Menu Bar

3.22.1.1 File
The File menu provides access to disk files that are associated with the MPS.

View or edit a file by selecting théiew...option.
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Print a file by selectingrint....

3.2.2.1.2 Control
The Control menu provides control of MPS functions.

Telemetry transmission &arted byselectingChannel 1 Channel 2 or Both in the submenu of
Start TIm > If telemetry isnot active, theStart TIm >is sensitizedand Stop Tlm >option is
desensitized. When telemetrysiarted in the EDOSimulationmode, the MPS sendsmeessage
to the OMD Simulator tcstart CODA transmission. Ithe OMD Simulator isnot active, a
statement to that effect is added to the system log at the bottom of the main window.

Telemetry isstopped byselectingChannel 1 Channel 2 or Both in thesubmenu ofStop Tlm >

If telemetry is active for the respectighannelthe Stop TIm >option issensitized anthe Start

TIm > option is desensitized. When telemetrgtigpped in the EDOSmulationmode, the MPS

sends a message ttte OMD Simulator testop CODA transmission. Ithe OMD Simulator is

not active, a statement to that effect is added to the system log at the bottom of the main window.

SelectingScenario.. brings upthe Scenarialialog box. The boxnableghe operator to $ect,
start, and stop a scenario.

TheLog Commandsption is a toggle. Settinglirings up a prompt dialog bdgr the operator
to specify a filename.The defaultfilename istimestamp.cmd; timestamp indicaté® date and
time thefile was created. After thidenameand directory arestablishedthe file is opened and
the MPSbegins logging receivedpacecraft commands. Unsettitige Log Command®ption
causes the MPS to stop logging commands and to close the command log file.

TheLog Telemetryoption is a toggle. Setting lirings up a prompt dialog bdar the operator
to specify a filename.The defaultfilename istimestamp.tim; timestamp indicatdse date and
time thefile was created. After thidenameand directory arestablishedthe file is opened and
the MPSbegins logging telemetry tih. Unsetting thd.og Telemetryoption causes the MPS to
stop logging telemetry and closes the telemetry log file.

Create RB Fileamenuoptions are toggles. Rabmifferedfiles will be generated as a result of
EDU transmission when these options are set, which is the default.

The Set Time..option causes th8et Time dialogbox to appear.This dialog box allows the
operator to change the UTC and spacecraft times.
3.2.2.1.3 Configure

Selecting anyoption under Cofigure causeshe corresponding configuratiotialog box to
appear. The dialog boxesablethe operator taonfigure thesystemfor receiving commands,
transmitting telemetry, or setting modeling parameters

HSIO > is sensitized (available) only whéme MPS is operating in spacecrsifthulation mode.
The HighSpeed Input Output (HSIO) cargteds to be configured to transmit telemetry and to
receive commands in the MPS spacecraft simulation mode.
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3.2.2.1.4 Monitor

Selecting any option under Monitor causes the corresponding monitor dialog box to appear.

3.2.2.2 File Menu Options

Thefollowing diagramgsepresent thelialog boxeghat appear in response to tregious options
in the Fle menu. A generidile selection box, shown in FiguB3, is used toeectfiles for the
File operations.

File Selection
File | |
Directory File
Selection | \
OK Cancel Help

Figure 3-3. Example of File Selection Box

The File filter, e.g. “x*.scn”, appears in the field to the right of the File labbk directorybeing
searched is indicated the Directory section.Selecting a directory in this section changes the
directory of the search. Directory access willibeted to prevent unauthorized accesAll files
matching thdile filter in the specifieddirectory are listed in th&ile section. Selecting #le in

this section puts the filename in the Selection field below. Clickin@krcauses the selectéle

to be used for whatever purposes the paleibg requires.Clicking on Cancel closes thd-ile
Selection Box without any file being selected.

View...

The generidile selection box shown in Figu@3 is used foiselectingthe file for viewing or
editing. Selecting a file and clicking @K in thefile selection box brings up a terminal emulator
window which automaticallyexecutes the preferred editor on the selefited The preferred
editor is indicated via the UNIX environment variable EDITOR. If EDITORasspecified, vi is
used. If thdfile is not write protected, itan be modified. The window is closed automatically
when the operator exits the editor.
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Print...

The genericfile selection box shown in Figurg-3 used forselectingthe files for printing.
Selecting one or morles and clicking onOK in thefile selection executes a UNIXystem
command to printhe selectedile to the default printer. Thiles are printed withouany further
operator intervention.

Exit

Confirmation

Exit the Multimode Portable Simulator?

Yes No

Figure 3-4. Exit Confirmation Dialog Box

Clicking onYeson thedialog box shown in Figurg8-4 continues shutting down the MRgstem.
Clicking on No returns control to the MPS’s main Window. If telemetry transmission or
command reception is iprogress, a question bawth the message “Telemetry transmission is
active. Continue shutting down MPS?”; ‘@ommandsare being received. Continue shutting
down MPS?”. Clicking on Yes continues shutting down the MPSClicking on No returns
control to the MPS’s main window.

3.2.2.3 Control Menu Options

Thefollowing diagramgsepresent thelialog boxeghat appear in response to tregious options
in the_Control menu shown in Figure 3-5.
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Scenario...

johns.scn
karens.scn

Scenario
Filter *.scn
Directory Files
960102_1023.scn /
. 960102_1054.scn
test_data 960102_1132.scn
trial_data bills.scn

Selection | 960102_1132.scn

Start Elapsed Time

Stop

Scenario Commands

Displays scenario commands as they are
submitted to MPS.

>

Close

Help

Confirmation

Closing this window does not affect
the execution of the current scenario.

Stop Scenario Execution?

Yes

No

Cancel

Figure 3-5. Scenario Dialog Box

The Scenario dialog box shown in Figd® allowsthe user tanitiate and monitothe progress
of a timeordered sequence of presanhulator commands. These simulator commamdsread
from a scenaridile. The scenaridile is editedvia atext editorsuch as vi and contains telemetry

configuration directives and the relative times they are to be executed.

3/1/96

3-7

515-DDS-002



The scenaridile is selected in the mmal way for file selection boxes. Selectingfiée and
clicking on the File Selection Box®@K button enables th&tart button.

The directives irthe selectedile are executed by clicking oBtart. Execution is stopped by
clicking on Stop or whenthe scripted scenario steps are exhausted. tifi@eelapsed since the
scenariostarted isdisplayed immediatelafter execution isstarted. Eachtem in the file is
displayed as it is submitted to the MPS in the scrolled panel at the bottom.

To avoid executing more than one scenario at a ttheeStart button ismade unavailable
(dimmed) when a scenariostarted. Thetop buttonand the elapsetime displayare dimmed
until a scenario is started

Click on Closeto close the window.Close does notaffect scenario execution; therefore, if a
scenario is beingxecuted, @onfirmation dialog box islisplayed asking ithe operatomwants to

stop execution of the scenarioClicking on the confirmation’s Yes button stops thecenario
execution and closes both tbenfirmation dialog box anthe Scenarialialog box. Clicking on

the confirmation’dNo button closes both dialog boxes; the MPS continues executing the scenario.
If a scenario is being ezated whenthe window is closed, the Scenad@alog box must be
displayed again testop scenario execution if it isot allowed to complete in it®wn time.
Clicking on theCancelbutton returns control to the Scenario dialog box without closing it.

Drop Tim...

Drop Telemetry

Channel 1: # EDUs to drop S@ # VCDUs to drop S
Channel 2: # EDUs to drop S@ # VCDUs to drop S

OK Cancel Help

Figure 3-6. Drop Telemetry Dialog Box

4> 4B

TheDrop Telemetry dialog box shown in FiguBe6 allowsthe user to suppress tlransmission
of telemetry on one or botthannels. The “# [BUs to drop”label andfield is sensitizedonly
whenthe MPS is operating in the EDG8nulationmode. The “# VCDUs to dropfabel and
field is sensitized only when the MPS is operating in the spacecraft simulation mode.

The number oEDUs or VCDUs tadrop for bothchannels can bedited directly or by using the
spinners to increase or decrease the numbers by a given increment. The increment depends on the
range of drops possible.

Clicking on OK configures thespecifieddrop numbers and closeake dialog box. Clicking on
Cancelcloses the dialog box; no changes are saved.
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CLCW...

CLCW

Flags Octets (hex)

o NoRF 1st A
o No Bit Lock X
o Lockout 2nd v
oD Wait 3rd @
o Retransmit 4th @

OK Cancel Help

Figure 3-7. CLCW Configuration Dialog Box

The CLCW Configuration dialog box shown in FiguB€r allows the operator taverride the
currentvalue ofthe CLCW by toggling bit valuegsetequals 1) or by entering l@exadecimal

valuefor one or more of the foultLCW octets. The correspondence between the toggled bit

variables and CLCWield names idound in sectiorb-5 of the EDOS EGS Interface Control
Document (Reference 10).

Clicking onOK configures th€CLCW flags and octets as indicate@licking onCancel cancels
configuration modifications.

Set Time...
Set Time
uTC
yy ddd hh mm SS
A A A A A
09 | | 019 | 09 |, | 23 |5 |47 |5
Spacecraft Time
yy ddd hh mm SS
A A A A A
09 | | 019 | 09 |, |23 |5 |47 |5
OK Cancel Help

Figure 3-8. Set Time Dialog Box

The SetTime dialogbox shown in Figure3-8 allows the user to set both spacecrafte and

UTC.
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UTC is used tdimestamp blocked transmission of CADUJTC can be read from thenecard

or fromthe SetTimes dialogbox. Spacecraftime isused to timetag telemetry packets. The
UTC and spacecrafime areinitialized by default tahe system time. Uséhe spinners(up and
down arrows) to change a field or click on a field itself to edit it manually.

Clicking onOK sets thaime. Clicking onCancel closes thalialog box withoutthanging either
time.

3.2.2.4 Configure

Thefollowing diagramgsepresent thelialog boxeghat appear in response to tregious options
in the Configure menu.

Command...

There aretwo different dialog boxegor configuring commandpne for eachsimulation mode.
The corresponding Command Configuration dialog box apdearthe simulation modethat
MPS is operating in.

The Command Configuration dialog bfor the spacecraftimulationmode, Figure3-9, provides
the settings for the selected HSI€zeivingthe commands anthe command header values to be
verified, if command header verification is turned on.

Command Configuration - Spacecraft Sim Mode
Transmission Mode Physical Line Header Validation (octal)
© SN O RS 422 SRC
O TTL HSIO Card
& GN > A DEST
PCM Mode
& DSN & NRZ-L & B DSID
S WGS <& NRZ-M MTYP
OK Cancel Help

Figure 3-9. Command Configuration - Spacecraft Sim Mode Dialog Box

Both Space Network (SN), or TDRS&)d GroundNetwork (GN)formats aresimulated in the
spacecrafsimulationmode. In the SN tresmission modeyhich isthe nominal communications
support for EOS AM-1, data areceived and transmitted as a serial bitstream of clocklatad

In the GN transmission modehich includes contingencgupport provided by GN, Deep Space
Network (DSN)and Wallops Ground Syste(iVGS) ground stationg;ommand and telemetry
data areencapsulated in Nascom 4800-bit blocks. EBnet providebltic&ing and deblocking
functions for EDOS.
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The Command Configuration Spacecr@iin Mode dialog box shown in Figur8-9 allows the
operator toconfigure the selectedSIO for anidentified communicatiomode. Selectingny of

the GN block modes (i.eGN, DSN, or WGS) will result in theensitizing ofthe header
validation panel. Aroctal value is requiredor headewalidation items whiclare editedirectly.

The header validation paneldanmed wherthe transmission mode is SN becaubere are no
headers associated with the serial data stream.

Setting the transmission mode tims dialog box sets it also fdhe Telemetry Configuration
dialog box. Settinghe traasmission mode ithe Telemetry Configuration dialog box sets it here
as well.

Clicking on OK closes thedialog box and causehe configuration to beset immediately.
Clicking onCancelcloses the dialog box; any changes to the command configuration are lost.

The Command Configuration dialog box for EDOS simulation mode (Figure 3-10) allows the user
to enter expectestaluesfor fields inthe EDOS groundnessage header attachedtihe EOC
commanddata blocksjncluding source, destination, spacecrd®, message type, and expected
sequence number. The entereduesare compared against the respecfie&ls in incoming
commanddata blocks. If the actuahluedoes notmatch the expectedhlue, arerror message is
written to the system log file, but the command is still processed.

Cmd Configuration - EDOS Sim Mode
EDOS Ground Msg Header Validation

SRC

DEST

S/IC ID

Msg Type

Seq No.

OK Cancel Help

Figure 3-10. Command Configuration - EDOS Sim Mode Dialog Box

Clicking on OK closes thedialog box and causehe configuration to beset immediately.
Clicking onCancelcloses the dialog box; any changes to the command configuration are lost.
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CMD Validation...

Command Validation
o Frame o Header
o FARM o Code Block
o Packet
Set All Unset All
OK Cancel Help

Figure 3-11. Command Validation Dialog Box

The Command Validation dialog box shown in Fig8f#1 allowsthe operator to turn on or off
selected validatiomptions. The Header and Code Block optionssamsitized only when the
Simulation mode iSpacecraft and th&ransmission mode isne of the blocked modes (GN,
DSN, or WGS).

Clicking on Set All sets allvalidationoptions relevant to the curresitnulation and transmission
modes. Clicking on Unset All unsetsall validation relevant tothe currentsimulation and
transmission modes.

Clicking on OK configures thecommand validationoptions. Clicking on Cancel cancels
configuration changes.

3/1/96 3-12 515-DDS-002



HSIO...

HSIO B
Input PCM Code Output PCM Code
<> NRZz-L <> NRZ-L
<> NRZ-M <> NRZ-M
Frame Sync | 1ACFFC1D Clock Source
<> Internal
Sync Mask | FFFFFFFF <> External
ICW OoCw
Reset .| | Reset
OK \ Cancel / Help
HSIO B - ICW HSIO B - OCW
hexvalue = hexvalue |
(1 Option 1 (1 Option 1
1 Option 2 1 Option 2
1 Option 3 (1 Option 3
(1 Option k (1 Option k
OK Cancel OK Cancel

Figure 3-12. HSIO Configuration Dialog Box

The HSIO cardeing configured is identified ithe title of thedialog box shown in Figurg-12.
The input andutputPCM codes are set Isglecting acode. Clock Source miso a radio box.
The Frame Sync and Sync Mask are set by editing directly.

The input controlvord (ICW) andoutput control word OCW) are set in theame way: Their
hexadecimal valueare editablelirectly but also can be changed $glecting individuabptions.
Clicking on“...” brings up a secondary dialog bthat gives a list of ICW/OCWbptions. The
options are set according to tinéial value or what the operatdnas already typed the ICW or
OCW fields directly. The options will bespecified at dater date. Thehexadecimal value
resulting from the options selected is displayethéxHexValue box. This allowsthe operator to
becomefamiliar with the hexadecimal valuesequired for common option setting€licking on
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OK in the secondary box sets the ICW or OCHRlicking onCancelin the secondary baxoses
the secondary box; the ICW or OCW remains as it was before clickihg’anTheResetbutton
to the right of*...” resets the icw or ocw to the value it had when the dialog was initiated.

Clicking onOK in the HSIO Configuration dialog box shown in Fig@r&2 configures the HSIO
card. Clicking orCancelcancels the configuration changes.

TLM...

There aretwo dialog boxes forthe Telemetry Configurationpne for spacecraft and one for
EDOSsimulationmode. The appropriate Telemetry Configuration dialog box appeaending
on the simulation mode selected for the MPS.

The Telemetry Configuration dialog box ftire spacecrafimulationmode, shown in Figure 3-
13, allowsthe operator tadentify the tansmission modehe transmission rate f@ach channel,
and NASCOM block header values for GN transmission formats.
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Telemetry Configuration - Spacecraft Sim Mode

Transmission Mode

<& SN < GN <& DSN O WGS
Channel 1 Channel 2
HSIO Card HSIO Card
O A O A
o B O B
Bit Rate Bit Rate
O Corrupt O Corrupt

BER| BER|

Header Override Header Override

SRC SRC
DEST DEST
DSID DSID
MTYP MTYP
BFMT BFMT
VID VID

OK Cancel Help

Figure 3-13. Telemetry Configuration - Spacecraft Sim Mode Dialog Box

For spacecraimulationmode, selectinghe SN trasmission mode caust#ee “Header’entries
to become desensitized because SN is a serial mod¢éhangeader entries are fbtocked
transmission mode only. Thathertransmission modesre blocked. When a blocked (i.e., GN,
DSN, or WGS) tramaission mode is selected, aaotal overridemay beentered for each header
field. In either SN oblocked simulatiormode, selectin@orrupt sensitizeghe Bit Error Rate
(BER) field and causes a bit to lmerrupted (e.g.inverted) at the ws-specified BER (i.e., the
BER specifies an interval of X bits sut¢hat every Xth bit is inverted forthe duration of the
transmission.). Change the BER by editing the field.
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Setting the transmission mode tims dialog box also sets it fahe Command Configuration
dialog box. Settinghe transmission mode ithe Command Configuration dialog box sets it here
as well.

Clicking onOK causes the telemetnyatrsmission to be configured as specifiethadialog box.
Clicking onCancelcloses the dialog box without affecting the telemetry configuration.

Telemetry Configuration - EDOS Sim Mode
EDOS Service Header Overrides
Channel 1 Channel 2
0 Test Flag 0 Test Flag
o Seq Count Discrepancy o Seq Count Discrepancy
0 Playback Data 0 Playback Data
0 CRC Failure 0 CRC Failure
0 SCC Discontinuity 0 SCC Discontinuity
o Packet Length Error o Packet Length Error
o Packet Fill Indicator o Packet Fill Indicator
o R/S Control Flag o R/S Control Flag
OK Cancel Help

Figure 3-14. Telemetry Configuration - EDOS Sim Mode Dialog Box

The Telemetry Configuration dialog box f&DOS Simulation mode, shown in Figur8-14,
allowsthe operator to set headat fields withinthe EDOSService Header for a selecte®U,
includingtest/operations dafifag, source sequence count (SSIxcrepancy, playbaadttataflag,
CRC failure indicatorpacketlength error packetfill indicator, and Reed-Solomon (R/S) control
flag.

Clicking onOK causes the telemetry transmission to be configured as specifiedtiialog box.
Clicking onCancelcloses the dialog box without affecting the telemetry configuration.
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TLM Packet...

Telemetry Packet

| Parameter Mnemonic Raw Value

al & |

AP ID Byte Offset Length

Value
© Housekeeping S - < Bit
¢ Health & Safety Bit Offset v ‘ ‘ < Byte

< Diagnostic A < Word

OK Cancel Help

\ Parameter Mnemonic
TIm-s @

TIm-hour
TIm-min
TIm-sec
TIm-mill

Figure 3-15. Telemetry Packet Dialog Box

If an initialization table isot provided usinghe modehg file option, thenall telemetry discrete
parameters armitialized to their off stateandall analog parameters to themnimum values as
given inthe PDB. TheTelemetryPacketdialog box shown in Figurg-15allowsthe operator to
set thevalue of a selectegarameter, or to enter \@lue into a selected location within an
identified packet.

The ParameteMnemonic field iseditable. Clicking ornthe down arrowbrings up a list of
mnemonics whiclareselectable. The Parameteue is assumed to be raw; it camy beset by
editing. Click onthe Setbutton to set the selected parameteaksie. Click onResetto restore
the parameter to its previously set value.

The telemetry value can also et byspecifying anAPID and a byte and bit offset. Again, the
value is assumed to vaw. Thelength ofthe value if other than thelefault must be specified.
Clicking onthe Set button sets thepecified position or parameter’s valu€licking on Reset
restores the position or parameter to its previously set value.

Any number of telemetry parameters and/or positions candafied without closingthe dialog
box. Each parameter and position segvia the Set buttons. If the operator setparameter
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and a positiorthat coincides withthat parameter, the parametatue istaken and themodified
by the position value.

Clicking on OK configures the telemetryClicking on Cancel cancelsall changes made to all
parameters and positions during the current dialog session.

Spacecraft Buffer...

Spacecraft Buffer
Byte Offset Length
@ Value “ Bit
< Byte Set | | Reset
v < Long Word
OK Cancel Help

Figure 3-16. Spacecraft Buffer Dialog Box

The MPS SpacecraBuffer is anarea ofsimulated spacecraft memomyhich isused for either
table or memonyloads. The Spacecraft Buffer dialog box shown in FigRHES allows the
operator to set walue withinthe table omemoryload, depending owhich is being accessed in
a given simulation.

The Byte and Bit Offsets are editable directly or can be set by spinning the values up or down by a
TBS increment. The Value is editable and is assumed t@awe Thelength must be specified.
Clicking onSetsets thevaluefor thespecified byte and bdffset. Clicking onResetrestores the

value to its previously set value.

Any number of positions can be modifiaithout closingthe dialog box. Each position get via
the Setbuttons. Clicking oi©K configures the spacecrditiffer. Clicking onCancel cancels all
changes made to all positions during the current dialog session.
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Modeling...

Modeling
Parameter Mnemonic
‘ ‘ @ o Model
L TIm-se @
Value Tlm-hour
Set| | R t .
osmic [ Tin i
TIm-sec
< Step |:|@ TIm-mill
emg [ g [
Coc | (o] |\ e |
NN N N
Trigonometric Table Step Table
Relative time, function T Relative time, value
M WV
oo | oo |

Figure 3-17. Modeling Dialog Box

The Modeling dialog box shown in FiguBel7 allows the operator to stadnd stop selected
modeling functiongor anidentified parameter. Thenodeling files whichsupportthis option will
reside on the VME, and are provided by tight operations team. Thées are notmodifiable,
however, the association between the rogealgorithms and telemetrparameter can be
changed.

The ParameteMnemonic field iseditable. Clicking ornthe down arrowbrings up a list of
mnemonics which are selectable.

SelectingModel turns the feature on or offSelectingStatic, Step or Trig causes the parameter
value to be associated with the type and mékeBeld sensitized. The statialue is assumed to
be raw; it caronly beset byediting andthe parameter will holthat value until it isreset. The
Stepand Trigfields are editable.Clicking onthe Stepand Trig spinners causes their values to be
increased or decreased MBS increment. Clicking orf...” causes more information to be
displayedabout thefunctions specified. Clicking o@lose causes the secondatyalog box to be
closed, no other action is taken.

Clicking on Set sets the selected parameteClicking on Resetrestores the parameter to its
previously set value.

Any number of modelingparameters can benodified without closing the dialog box. Each
parameter value is savet the Set button. Clicking onOK configures thenodeling and closes
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thedialog box. Clicking onCancel cancelsll changes made tall parameters during the current
dialog session.
3.2.2.5 Monitor

Thefollowing diagramgsepresent thelialog boxeghat appear in response to tregious options
in the_Monitor menu.

CMD/TLM...

The operatorcan request curremformationabout data receptioand transmission through the
Command/Telemetry Monitor dialog box shown in Figure 3-18.

Command / Telemetry Monitor
Display Type
< Command
<& CLCW
< Parameter ‘ ‘@ 1
< Packet APID | ©cHK ¢H &S <¢Diag < Stand Channel TIm-se @
0l o2 TIm-hour
< VCDU veo, ] Tim-min
Tlm-sec
<& EDU TIm-mill
A
Refresh rate Sv
OK Cancel Help

Monitor

Close

Figure 3-18. Command/Telemetry Monitor Dialog Box

The Command/Telemetry Monitor dialog box allothie operator t@iew, in hex, aisplay of the
last received command, transmitted telemetry unigusrent CLCW. Fronthis dialog box the
operatorcan also monitor changes in thalue of a selected telemetparameter, or @iven

packet, VCDU, or EDU.
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Selecting Parameter sensitizége parameter mnemonic amliplay units. SelectingPacket
sensitizeshe APID options andhannel. Selecting VCDU sensitizée VCID field andchannel
options. RefreshRateapplies toall dataunitsthatcan be monitored. Aery large value can be
entered to freeze the display.

Clicking on OK brings up a dialog box to monittihe selecteccommand or telemetry unit.
Clicking onCancelcancels the command and telemetry monitor.

The monitor dialog boxlisplaysthe type in its title. The units for the parameters emahnel
numberare alsayiven inthe title. Clicking onClosein the monitordialog boxstops the monitor
task and closes the dialog box.

CMD Status...

Command Status

NoRF. Bt _ Lockout _ Wait  Rer  FARMB  NEFC.

CLCW

Spacecraft Buffer Load / Dump

CRC 1 Dump Operations '

Stored Command Status

B Command Errors Current Command S

Figure 3-19. Command Status Monitor Dialog Box

The Commandtatusdialog box shown in Figurd-19 allows the operator tanonitor bitfields
within the current CLCW, thaumber of commands received, ahd current count aiommand
errors. Table and Memory load and dump information is also provided.

The CRC status of a loathn be Pass dfail. DumpOperations can be Enabled, Disabled, In
Progress, or Completed. Thember of commands loadedtls®e maximumvalue for Current
Command. The number of Commaadorsgiven isthe number oferrorswithin the commands
loaded.

Clicking onClosecloses the dialog box.
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TIm Status...

TIm Status

S/C Sim EDOS Sim

Data Type Rate VCDU Count EDU Count CLCW Count

Channel 1;

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

ffffffffffffffffffffffffffffff

Channel 2;

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

ok | Cancel | e |

Figure 3-20. Telemetry Status Monitor Dialog Box

The TelemetryStatusdialog box shown in Figur8-20 allows the operator tanonitor channel
transmission statistics.

If no telemetry is beingransmitted on a channg¢hatchannel is dimmednd its valuegreblank.
The VCDU Count isensitized only wheMPS is operating in Spacecraftnulationmode. The
EDU Count andCLCW Count aresensitized only wheMPS is operating in EDOSimulation
mode.

Clicking onClosestops the monitor task and closes the dialog box.

Error Log...

Error Monitor

Timestamp: error description
Timestamp: error description

Close |

Figure 3-21. Error Monitor Dialog Box

The Error Monitor dialog box shown in FiguBe21 allowsthe operatoand developer taentify
any real-time software anomalies.

Errors aredisplayedhere as they appear the SystemLog panel onthe main window. Only
command and telemetry errors appear in the Error Log.

Clicking onClosecloses the dialog box.
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3.3 Spacecraft Simulation SWCI Design

The real-time system othe VME runs under the PDOS operatsygstem. POS is amulti-
tasking, real-time operating systehat facilitatesthe breakdown of aystem intoseparate tasks
thatcommunicate witlone anotheusing services provided ltlge operatingystem. Typically, a
task will wait onone or asmallnumber of events. Wheame of these events occurs, the tagk

be awakened by the operatisgstem. It W determine whasort ofevent has taken place and
respond accordingly. An event may be a time-out, a message received, or a flag set or cleared.

The approach taken for thikesign was an object- @ata-oriented one at the talelkel. Each
task is considered to consist, not of the functions tleailg, but of thefunctionsthat control and
manipulatethe databelonging tothe task. Thdunctions andhe dataeachmay bedivided into

two categories, private and public. Private data is data that othentagksces®nly on a very
controlled basis. The task's private, or internal, functions manipulatatiwhenthe necessary
manipulationsare notdriven by another task. The taskiblic functionsprovide controlled
access to the private data to other tasks. Many of these public functions corresypmmohémds
or operatordirectives. Thisapproachallows for more controlled access to daaad should
enhance reusability.

For eachtask, there is &rief description otthat task's purpose,liat and description ofhe task's
public functions and publidata,and astructurediagram ofthe task'snternal functions. Public
functions will also appear in a task&ructurediagram whenthe public function provides a
significant service to that task's internal functionality. However, most giubkc functionsor a
task are either operatdirective functions or command functions amtl thereforenot appear in
any structure diagram.

As described in section 2 (Figur@s2 through 2-4), the MPS Spacecr&imulation SWCI
consists of the following five subsystems:

* Initialization

» Configuration Support

* Telecommand

* Telemetry

* Modeling

Each of the aboveubsystemsre comprised of group of related tasks. THellowing two

character abbreviations are used for those tasks.afireviationsre referenced in the structure
charts and supporting design material for each of the five subsystems described in Section 3.3.

AD System Administrator
Cl Command Ingest
GT Generate Telemetry
MC Manage Commands
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MO Modeling
MT Manage Telemetry

RD Receive Directives

SC Stored Commands

SD Send Data

SM Software Manager

Tl Keep Time

TO Telemetry Output
3.3.1 Initialization Subsystem

The initialization subsystem consists of a singgesk, theSystem Administrator (AD)which
supports the MPS VME task initialization.

3.3.11 AD - System Administrator

The AD task isresponsiblgfor overseeing thénitialization process seeingthat eachtask gets
access to the public functions that it requires.

Public data:

Global Function Table - A table of tables, where each unique table consists of functions
made available by aorresponding VME task.This technique allowdgor better data
management, via indireeccess to globalata, which eliminateshe potential for data
corruption by multiple simultaneous access to a unigue element.

Public functions:

ut_getgl: Acceptpublic functions fromall tasks and inserts them in@lobal Function
Table.

Internal functions:
See Figure 3-22
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AD_Main

Initialize VME
Tasks

public_funcs

event_ids f Q/ public_fum%

ad_rcv_pubs

ad_save_pub

ad_send_pub

Wait for Publics
sent by each task
(via UT_GETGL)

Add rcv'd publics
to global function
table

Send function
table to all TLM,
CMD, and MO

tasks

Figure 3-22. System Administrator Task

3.3.2 Configuration Support Subsystem

The configure operator support subsystem consists of two tasks:
RD Receive Directives
SD Send Data

Receive and process user messages
Send data to the user interface

These tasks are based on a UNIX/PD&@8&municationprototypewhich verified correct data
transmission fronboth a GUI basedialog box to &/ME server (RD) and the VMElient (SD)
to the GUI based data server. These tasks are new to MPS and are not based on reuse from TTS.

3.3.2.1 RD - Receive Directives

The RD task is responsible for interfacing with the front-enatder toreceive messages. It uses
a TCP/IP socket connection to wait fand read in a message frdime user interface, then
forwards the message to the appropriate task.

Public data:

None
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Public functions:
None
Internal functions:
See Figure 3-23

TO_Publics,
CI_Publics,

MO_POUQLCS

ut_getgl

Get
Global
Values

rd_disp_data

Forward display
directive to
VME client

3/1/96

directi\é)e/‘

RD_Main

VME
Server

directive,
Publics

rd_wait rd_forward
Listen/Wait Fgé\r/\é?;cé '\ﬁlﬁ o
for MSG pnding
o task
directive
0
/O O\
TO_PUBLIC CI_PUBLIC
Telemetry Telecommand
subsystem subsystem
Public Public
Figure 3-23. Input Messages Task
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3.3.2.2

The SD task isesponsibldor gatheringall dynamicstatusdisplay informationand sending it to
the front-end fordisplay tothe operator. Iwakes upperiodically totransfer data taactive
displays from a globalata areavhich iswritten to by theCommand, Telemetry, and Modeling
tasks.

SD - Send Data

Public data:
Socket id Socket used by VME to transfer data to the GUI
Data Area Partitionedjlobal areawhich contains telemetry and commasictus

updates, and updatedmmand and telemetdisplaydata. Active data
(supporting open windows) will be packaged and transferred from the
data area based on the user-specified refresh rate.

Public functions:
None
Internal functions:
See Figure 3-24

SD_Main
VME
Client
socket_id
socket_id, data_area vent_id
data_area jj % Ci

sd_connect ut_getgl sd_xfer_data sd_rcv_msg sd_wait
Get Xfer active data Check for activate Wait thd seconds
Connect to GUI Global from display buffer msg from VME before refreshing

Values

to GUI

3/1/96

active_data

sd_get_data

Server task

sd_bld_msg

Extract active data

Bld/xmt msg to

GUI

Figure 3-24. Display Status Task
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3.3.3 Telecommand Subsystem

The telecommand subsystem handitsommands, whether received from an extesmalrce,
generated by the operator, lmrilt from storedcommanddata loaded into theimulated memory

of the AM-1 on-board computecalledthe spacecraft controls computer (SCC). It consists of
four tasks:

MC Manage Commands Read in PDB telecommand information.
Cl Command Ingest Receive and validate commands.

SC Stored Commands Execute stored commands.

SM Software Manager Process loads and dumps.

3.3.3.1 MC - Manage Commands

The MC task igesponsibldor reading in thaelecommand database information and providing
access to this information the other tasks. Thelecommand database informatiomdad in at
system initialization. Once this is successfully completed, MC becomes an inactive task.

Public data:

Command Table Hash table @il valid commands and supportingpmmand
information read from the AM-1 PDB.

Public functions:

mc_get cmd_mnem  Given a command mnemaeitirns a pointer to theommand

record.

mc_get_cmd_bin Given a command in binasturns a pointer to theommand
record.

mc_report_cmd Given apointer to thecommandecord,formats and sends to the
operator amessage indicatinghat the command has been
executed.

mc_xqt_bin Given apointer to thecommandrecord, sets theend-item

verifiers for the command.
Internal functions:
See Figure 3-25
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Figure 3-25. Manage Commands Task
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3.3.3.2 Cl - Command Ingest

The CI task isresponsiblefor receiving commands from an exterrsurce,validating them
against the PDB, amsimulatingexecution by setting the correspondergl-item verifiers. If the
MPS isrunning in spacecraffimulationmode, the CI will configure the selectelb1O card to
receive commands. If running EDOS simulationmode, the Cpublic function whichsupports
mode changewill establishthe socket connectionith the EOC (acting as a servefffollowing
that, the taskvill be avakened by an interrupt from the HSIO card or upon receiptessage,
indicatingthat acommand linktransmission uni{CLTU) or UDP/IP commanddatablock has
been received. The received command is then validatedpaisédusing standard CCSDS
protocols. The end item verifiers of the resulting commands are then set.

Public data:
CLCW Command link control word for virtual channel 1.
Block Header Values  Expected values of Nascom and command block header fields.
Public Functions:
ci_clcw Sets flags in the command link control word.
ci_cmdhdr  Sets values expected in telecommand stream Nascom block headers.
ci_udphdr  Sets values expected in received command block headers.

ci_cmdval Enables or disables elementstloé command validationprocess, as
indicated.

ci_setmd Sets command simulation mode
ci_logcmd Enables or disables command logging
Internal functions:
See Figure 3-26
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Cl_Main

Receive and
validate
real-time
commands
ci_add_cb
MC_Publics
—o Add codeblock
M O/ data to frame
mode ™
socket id,
HSIO card
ut_getgl ci_init ci_wait ci_extract ci_tf_check
Get Configure to E block Validate
Global receive Wait for command ;(tract 0CKS transfer
Values commnds rom CLTU frames
1

codeblocks M \thu

ci_listen ci_hsio
Listen for .
Codeblocks Wait for CLTUs

Figure 3-26. Command Ingest Task (1 of 2)
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Figure 3-26. Command Ingest Task (2 of 2)
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3.3.33 SC - Stored Commands

The storedcommandgask maintainsboth the absolutéme command¢ATC) and relativetime
commands(RTC) storedcommand tables and pass&®red commands tothe MC task for
execution when their time-tags indicdkat they should be executed. TNHPS will load atime
sequence buffer with either ATCs &TCs, verify the load, andsequentiallyprocesseach
command without regard to time.

Public data:
Time Sequence Buffer  Table of commands (both RTC and ATC format).
Public functions:
sc_load_tbl Loads stored command table.
Internal functions:
See Figure 3-27
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sc_main

Execute
stored
commands Wakeup

time

sc_wait_msg ti_sleep
ut_get_globals
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Initialize
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Execute Determine
binary next ts
commands command

Figure 3-27. Stored Commands Task

3.3.34 SM - Software Manager

The MPS SM task igesponsibldor supporting SC@nemory/table loads and dumpkoads are
supportedvia SM’s public functions (called byhe CI task to support memory or tabldoad).
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The internal function ofhe SM task is to support tldeimp of the loadedata by ommunicating
with the telemetry subsystem (TO task).

Public data:

Working Storage Buffer

Public functions:

Table which contains either a memory or table load.

sm_load_mem

sm_load_tbl

Loads memory.

Loads a table.

Internal functions:

See Figure 3-28

Selecting EDU
causes

sm_main

Accept
table/memory
commands

sm_wait_msg

ut_get_globals sm_mem_dump sm_wait_dmp
Get public Create/send Wait for
function memory/table dump
ointers dump osons
P packets g

Wait for
message
from TO

sm_init

Initialize
task

3/1/96

Figure 3-28. Software Manager Task
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3.34 Telemetry subsystem

The telemetry subsystem consists of three tasks:
MT Manage Telemetry Read in PDB telemetry information
GT Generate Telemetry Generate telemetry packets

TO Telemetry Output Format real-time telemetry data for output

3.34.1 MT - Manage Telemetry

The MT task reads in PDR:lemetry parametettataand makes iavailable tothe rest of the
system. The data is read in at initialization. After initialization, the task becomes inactive.

Public data:
Telemetry Packet Table  Table of AM-1 packet information extracted from PDB.
Telemetry Parm Table Table of AM-1 telemetry information extracted from PDB.
Public functions:
mt_cvt_eu Converts a raw telemetry value to engineering units.
mt_get_table  Returns a pointer to the telemetry parameter table.
mt_get_tlm Gets a telemetry value given the mnemonic.
mt_set_tim Sets a telemetry value given the mnemonic.
mt_upd_tim Updates a telemetry value given the descriptor.
mt_get_pkt Gets the contents of a given telemetry packet.
Internal functions:
See Figure 3-29
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Figure 3-29. Manage Telemetry Task
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3.3.4.2 GT - Generate Telemetry

The GT task formatall AM-1 packets based omformation fromthe PDB. Once packet
initialization iscomplete, updates to the packets will occur as a result ohodeling subsystem
settings or end-itenverifier processing. These updatedl vbe supported by GT’spublic
functions.

GT's internal functiornonly supports thenterleaving of activity loglataand the extracted H/K
data provided by the ETS HRS.

Public data:
AM-1 Health and Safety Packet
AM-1 H/K Packet
AM-1 1 Kbps Diagnostic Packet
AM-1 16 Kbps Diagnostic Packet
Public functions:
gt _get_apid Returns a packet address given the packet APID.
gt_get_pkt Returns a packet address given the packet mnemonic.

gt_set_mode  Sets the output mode to the given value.

gt_set pkt Sets &alue in apacketgiven the packet mnemonic and a location
within the packet.

gt_setparm Sets a telemetry parameter value based on operator input.

gt_intvl Sets sample rates for APIDs.

gt_update Updates packet with passed value.

Internal functions:
See Figure 3-30

3/1/96 3-38 515-DDS-002



gt_main

Generate
Telemetry
HKffil%/
t|m7tb|o/
i publics 7 PDB O /7
ACT_log - tim_pkt tim_pkt tm_pkt  HK_file O tim_pkt

ut_getgl gt_initparms xsoe gt_actlog gt_hkfile
Get Initialize Suspend Interleave Activate
Global Telemetry On Event Activity Housekeeping
Values Packets System call Log File
HK_file é ? tim_pkt mnemonic,
value O\< \3
tim_tbl é tim_pkt
to_publics, é gt_update
mt_publics ¢ publics
? gtp Update
ACT_log Telemetry
Packets
Globals
mnemonic, mnemonic, mnemonic, mnemonic,
value value value Q\ value O\
C{ % tim_pkt
tim_pkt tim_pkt
gt_updhk gt_updl6 gt_updhs gt_updl
Update Update Update
HouLstg:;e in Diagnostic Health and Diagnostic
Packe’t’ 9 (16kbps) Safety (1kbps)
Packet Packet Packet
Figure 3-30. Generate Telemetry Task




3.3.4.3 TO - Telemetry Output

The TO task generatéwo real time streams of AM-1 telemetry usitige packets provideflom
the GT task. Depending orthe MPSsimulationmode, the TO task creates either VCDUSs or
EDUs from the available packets, and transmits them to either the EDOS or EOC, respectively.

Public data:
Channel 1 VCDU
Channel 2 VCDU
Channel 1 EDU
Channel 2 EDU
CLCW

Public functions:

to_drop_vc Drops VCDUs from the given virtual channel.
to_start Starts telemetry.

to_stop Stops telemetry.

to_timmode Sets mode of telemetry output.

to_update_clcw  Updates current CLCW.

to_timcfg Sets telemetry transmission configuration.
to_timhdr Sets the telemetry header.

to_timerr Insert bit errors in telemetry frame.
to_enablers Turn on/off R/S encoding

Internal functions:
See Figure 3-31
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Figure 3-31. Telemetry Output Task (1 of 3)
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Figure 3-31. Telemetry Output Task (2 of 3)
3-42

515-DDS-002




3/1/96

2

to_EDU

Generate
EDU

EDU1 RBF
tlm_pkt tim_pkt2 EDUl? ii O\
RBF
EDU2 EDUZCi
EDU1 EDU2 ?
to_connect to_ehdr2 to_storEDU to_xEDU
Make Add Chnl2 Store Transmit
Socket EDU EDUs EDUs/CLCW
Connection Header in RBF
to_ehdrl to_xRBF
Add Chnl1 Transmit
EDU Rate Buffered
Header Files

Figure 3-31. Telemetry Output Task (3 of 3)
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3.35 Modeling Subsystem
The modeling subsystem consists of the following tasks:
TI Keep Time  Maintain spacecraft time

MO Modeling Generate telemetry parameter values using tables or functions

3.3.5.1 Tl - Keep time

The TI task isresponsiblefor maintaining spacecraft time and providingming and time-tag
services tahe other tasks. Maits on a predefined PDOS software intertinatt takesplace at
regular intervals, whereupon it updates the various time values according to the elapsed time.

Public data:
Spacecraft Time
GMT
Public functions:
ti_sleep Puts the calling task to sleep until the spacecraft time indicated.
ti_set gmt Sets the GMT to the value given.
ti_set sc Sets the spacecraft time to the value given.
ti_delay Puts the calling task to sleep for the given amount of time.
ti_get gmt  Returns the current GMT value.
ti_get_sc Returns the current spacecraft time value.
Internal functions:
See Figure 3-32
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Figure 3-32. Keep Time Task
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3.3.5.2 MO - Modeling

The MO task isresponsiblefor setting telemetry parameters based on table agadrithm
information supplied at initialization or by the operator.

Public data:

Algorithm Table Table of telemetry mnemonics, each of whi@ssociatedvith
a trigonometric function.

Discrete Value Table  Table of telemetry mnemonics, each of whadsaciatedvith
a table of lookup values.

Public functions:
mo_active Turn modeling on or off for the selected parameter.
Internal functions:
See Figure 3-33
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MDL é

file
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Figure 3-33. Model Task (1 of 3)
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Figure 3-33. Model Task (2 of 3)
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Figure 3-33. Model Task (3 of 3)

3.5  Utilities SWCI Design

The MPSUtilities SWCI consists of aoffline processwvhich converts the PDBiles to a VME
readable format. Theapability toconvert thefiles will be performed by running an independent
task thatresides on the MVME187. The Convert PBies process is an independeaffline
function that createsnternal MPS databaséles that are used to generdatdemetry andrerify
commands during MPS operations. The Convert PDB files dialog box is reviewed below.

3.5.1 Convert PDB Files
The Convert PDB Files process is independent of other MPS SWCls.
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Convert PDB Files

Directory File
—1tim.pdb ]
.. cmd.pdb
960101 0953 submnem.pdb
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960102_1546

Selection [960102_1023

OK Cancel Help
Ari 1\ —

Confirmation

Current PDB will be overwritten with
translated data.

Continue?
Mo

Figure 3-34. Convert PDB Main Window

This dialog box shown in Figu® 34 differs from a normalile selection box irthat thedirectory
is the focus. Selecting a directory and selecti@iK causesll PDB files in that directory to be
converted. Aconfirmation dialog box remind$e operator that théles will be modified and
asks to continue. Selectifvges continues with the conversion process; it also closewitigow
and stops the PDRonversion proceswhenthe process is completeSelectingNo closes the
window and stops the PDB conversion process.

Upon completion, the convertdides are transferred from the MVME 18Tix System V
platform to the MVME 167 via FTP.

3.6 OMDSIM SWCI Design

The ETS/LRS OMDSIMwill be reused in its entirety withounodification. The OMDSIM’s
CODA contentswill not be dependent orany SpacecraftSim SWCI telemetry. Theonly
coordination requested, between the MPS Spac&imfSWCland the MPS OMDSIM, ighat
CODA transmission betartedand stoppedwith EDU transmission. This will be provided by a
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start/stopmessage fronthe MPSTelemetryOutput task. CODAswill then be generated by the
MVME 187, once every 5 seconds.
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Section 4. Design Issues Resolution

As a result of a meeting a&/22/96 with EOC developers and FOT persondekign change
recommendations contained in Section 4 of the 1/29/96 review copy BT®é&DSVolume 2
will be accepted withminor revisions. Thdollowing reflectsthe wording changemade to
Appendix A of this document and Appendix A tife ETSIntegration Test Procedure/Plans
document in light of this meeting.

The following are the modified Modeling requirements:

V2-31110-15: MPS shall provide modelingfiles which definestatic, table, or algorithrfiles
based on telemetry mnemonic.

V2-32120-15: MPS shall setinitial telemetry parametevaluesas identified in a previously
defined telemetry initialization table.

V2-33200-02: MPS shall provide the operator with the capability to access model t@ibieg,
values for each AM-1 telemetry parameter at specific points in time.

V2-33200-03: MPS shall provide theoperatorwith the capability to accesmodel functions
and coefficients.

The following requirement has been removed due to lack of detail:
V2-32310-12: MPS shall be capable of transmitting command echo blocks (TBD).

The following Solid State Recorder (SSR) requirement has been removed due to lack of need:

V2-32120-16: MPS shall execute telemetry directives that conttble MPS solid state
recorders.

As per thediscussion 0r2/22/96, there will be no SS&nulation, i.e., NnGSR datananipulation

will be supported by the ETS MPS software. An operational procedure (combination of modeling
and scenaridiles) will generate real-time statistics. In addition, telemetry directivieish
provide datasethanagement, i.e., close, playback, retransmit, releésewill not be supported

for either H/K buffer dumps or Science Recorder management.
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Thefollowing SSR requiremerttas been expanded $pecify exactly wat will beincluded in the
playback stream. This requirement applies to the MPS running in the spacecraft simulation mode.

V2-32440-12: MPS shall simulate playback afecordedtelemetry data bygenerating and
transmitting a static H/K packet in response to a Dump H/K buffer command.

Based on the change noted above follewing spacecrafsimulation mode requirement hasen
removed:

V2-32440-11 MPS shall provide for the storage diousekeeping telemetry to be used as
playback data.

The capability tostore generated EDUs hbusekeepinglataand to transmit théles viaKFTP
are included in the MPS EDOS simulation mode as requirements V2-32430-04 and V2-32430-08,
respectively.

The following “data conversion” requirements have been removed due to interface changes:

V2-31130-02: MPS shall accept directives that control the editing, reporting, and conversion of
an ASCII formatted Model Parameters file to a binary format of the Model file.

V2-31130-03: MPS shall accept directives that control the editing, reporting, and conversion of
resident telemetry files into CCSDS packet formats.

V2-33200-01: MPS shall convert ASCII-formatted maing files into a binanformat which
can be processed by Simulate S/C C&DH and EDOS Processing SWCI.

The following requirements have been removed due to lack of need:

V2-31110-09 MPSshall buildand forwardsimulation configuration commantisat set packet
intervals (sample rate) for all real-time APIDs generated by the AM-1 spacecratft.

V2-32120-06 MPSshallexecute telemetry directivéisat setsamplerates forreal-time APIDs
generated by the AM-1 spacecratft.
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Appendix A. MPS Requirements to Design
Traceability

This matrix provides a “forward” reference frahme MPSlevel 4 detailed requirements to design
element names as identified in this detailed dedggument. The matrix is ievel 4requirement
number order in the following format:

* Level 4 Req Spee-MPS level 4 requirement specification number containedha ETS
Requirements Specification Volume 2 document, dated 10/31/95 (Reference 3).

NOTE: A requirement tagged as [MOD] represents a requiremieich 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 3) 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 2 documen{See noteabove concerning
requirements tagged as [MOD] or [DEL].)

* Design Element— Unit name identified withirthe structure charts goublic function lists
described for each MPt&sk. All units whichare subordinate tmlentified unit will assume
the parent’s requirement mapping.

*  Build — The MPS 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

V2-31100-01 MPS shall acknowledge operator request withirMbs_User_IF.c 1
seconds of its entry.

V2-31100-02 MPS shall start execution of operator request| Mps_User_IF.c 1
within 5 seconds of its entry.

V2-31100-03 MPS shall accept and validate all operator Mps_User_IF.c 2
directives.

V2-31100-04 MPS shall be capable of logging all operator | Mps_User_IF.c 2
directives.
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Level 4 Requirement Description Design Build
Req Spec Element
V2-31110-01 MPS shall build and forward simulation Mps_User_IF.c 2
configuration commands that define the simulation
mode as either spacecraft simulation mode or
EDOS simulation mode.
V2-31110-02 MPS shall build and forward simulation Mps_User_IF.c 1
configuration commands that set spacecraft time.
V2-31110-03 MPS shall build and forward simulation Mps_User_IF.c 1
configuration commands that configure command
processing for either serial or blocked mode when
running as a spacecraft simulator.
V2-31110-04 MPS shall build and forward simulation Mps_User_IF.c 2
configuration commands that enable or disable|any
element of command validation.
V2-31110-05 MPS shall build and forward simulation Mps_User_IF.c 1
configuration commands that set expected values
in the command block header when validation is
turned on and system is configured for blocked
mode processing.
V2-31110-06 MPS shall build and forward simulation Mps_User_IF.c 2
configuration commands that set the CLCW.
V2-31110-07 MPS shall build and forward simulation Mps_User_IF.c 1
configuration commands that configure telemetry
processing for either serial or blocked mode when
running as a spacecraft simulator.
V2-31110-08 MPS shall build and forward simulation Mps_User_IF.c 1
configuration commands that set values in the
telemetry block header when system is configured
for blocked mode processing.
V2-31110-09 | MPS shall build and forward simulation n/a n/a
[DEL] configuration commands that set packet intervals
(sample rate) for all real-time APIDs generated|by
AM-1 spacecratft.
V2-31110-10 MPS shall build and forward simulation Mps_User_IF.c 2
configuration commands that set values of
telemetry parameters (based on mnemonic).
V2-31110-11 MPS shall build and forward simulation Mps_User_IF.c 1
configuration commands to start and stop
telemetry transmission for two physical channels.
The selection of rate and the option to start and
stop transmission shall be independent for each
channel.
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Level 4 Requirement Description Design Build
Req Spec Element

V2-31110-12 MPS shall accept directives that result in Mps_User_IF.c 2
erroneous telemetry header values.

V2-31110-13 MPS shall accept directives that result in Mps_User_IF.c 2
erroneous R/S encoding values.

V2-31110-14 MPS shall build and forward simulation Mps_User_IF.c 2
configuration commands to turn on and off
selected event modeling.

V2-31110-15 | MPS shall provide modeling files which define | Mps_User_IF.c 2

[MOD] static, table, or algorithm files, based on telemetry
mnemaonic.

V2-31110-16 MPS shall build and forward simulation Mps_User_IF.c 2
configuration commands to change between static,
table, or algorithm models.

V2-31110-17 MPS shall provide the capability to create and| Mps_User_IF.c 2
store simulation timelines.

V2-31110-18 MPS shall be capable of executing simulation | Mps_User_IF.c 2
timelines.

V2-31110-19 MPS shall build and forward simulation Mps_User_IF.c 2
configuration commands to start and stop logging
of commands and telemetry

V2-31120-01 MPS shall build and forward display requests favips_User_IF.c 2
all Spacecraft and EDOS telemetry configuration
windows which accept user input.

V2-31120-02 MPS shall build and forward display requests favips_User_IF.c 2
all Spacecraft and EDOS command configuration
windows which accept user input.

V2-31120-03 MPS shall build and forward display requests favips_User_IF.c 2
all Spacecraft and EDOS modeling windows
which accept user input.

V2-31120-04 MPS shall build and forward display requests favips_User_IF.c 2
all Spacecraft and EDOS telemetry status displays.

V2-31120-05 MPS shall build and forward display requests favips_User_IF.c 2
all Spacecraft and EDOS command status
displays.

V2-31130-01 MPS shall accept directives that control the | Pdb_main.c 2
editing, reporting, and conversion of ASCII
formatted PDB to binary format of the PDB.

V2-31130-02 | MPS shall accept directives that control the n/a n/a

[DEL] editing, reporting, and conversion of an ASCII
formatted Model Parameters file to a binary
format of the Model file.
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Level 4 Requirement Description Design Build
Req Spec Element

V2-31130-03 | MPS shall accept directives that control the n/a n/a

[DEL] editing, reporting, and conversion of resident
telemetry files into CCSDS packet formats.

V2-31140-01 MPS shall accept directives that control the | ETS/LRS 2
creation, modification, and transmission of OMDs.
The complete requirements are contained within
the Operations Management Data SWCI
Requirements specification.

V2-31200-00 MPS shall be capable of timestamping and loggwigs_User_IF.c 2
all simulator event messages.

V2-31200-01 MPS shall display simulator event messages. Mps_User |IF.c

V2-31200-02 | MPS shall display received and previously ETS/LRS 2
transmitted OMD messages.

V2-31200-03 | MPS shall display resident telemetry files Mps_User_IF.c 2
(generated by the high rate system).

V2-31200-04 | MPS shall be capable of delogging all operator Mps_User_IF.c 1
directives and simulator event messages in real
time to the screen.

V2-31200-05 MPS shall provide at least one status display taMps_User_IF.c 2
the operator, showing key information about the
state and configuration of the simulator.

V2-31200-06 MPS shall provide the capability to display to th&lps_User_IF.c 1
operator command blocks, frames, and packets
received.

V2-31200-07 MPS shall provide the capability to display to th&ips_User_IF.c 1
operator telemetry blocks, frames, and packets
transmitted.

V2-31200-08 MPS shall update status, data quality, and Mps_User_IF.c 2
accounting information once every 10 seconds; at
a minimum.

V2-31200-09 MPS shall be capable of providing dumps of | Mps_User_IF.c 2
received or generated test data on electronic and
physical media.

V2-32100-01 MPS shall execute directives that identify TO_timmode.c 1
simulation mode.

V2-32100-02 MPS shall execute directives that set spacecraffl PUBLIC 1
time and GMT.

V2-32110-01 MPS shall execute directives that configure Cl_setmd.c 1
command processing for either serial or blocked
mode, when running as a spacecraft simulator.
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Level 4 Requirement Description Design Build
Req Spec Element

V2-32110-02 MPS shall execute command directives that en&llecmdval.c 2
or disable any element of the command validation
process.

V2-32110-03 MPS shall execute directives that set the exped@dcmdhdr.c 2
values within the block header.

V2-32110-04 MPS shall execute command directives that | Cl_clcw.c 2
override the CLCW.

V2-32120-01 MPS shall execute telemetry directives that | TO_timcfg.c 1
configure the transmission of telemetry.

V2-32120-02 MPS shall execute telemetry directives that staffO_start.c 1
and stop telemetry transmission for two physicalTO_stop.c
channels when MPS is running in spacecraft
simulator mode.

V2-32120-03 MPS shall execute telemetry directives that stafO_start.c 2
and stop transmission of EDOS formatted datg TO_stop.c
through EBnet.

V2-32120-04 MPS shall execute telemetry directives that | TO_timcfg.c 1
configure telemetry generation for either serial pr
blocked mode when running as a spacecraft
simulator.

V2-32120-05 MPS shall execute telemetry directives that sgtTO_timhdr.c 2
values in the telemetry block header when MP$ is
configured for Nascom blocked mode processing.

V2-32120-06 | MPS shall execute telemetry directives that sef n/a n/a

[DEL] sample rates for all real-time APIDs generated by
the AM-1 spacecratft.

V2-32120-07 MPS shall execute telemetry directives that setMiE_settim.c 2
value of any telemetry parameter by either
mnemonic or position within a packet.

V2-32120-08 MPS shall execute telemetry directives that setMiE_settim.c 2
value of any location in the MPS-simulated
spacecraft memory.

V2-32120-09 | MPS shall execute telemetry directives that MT_gettim.c 2

[MOD] request the value of any telemetry parameter ir]
raw units.

V2-32120-10 MPS shall execute telemetry directives that MT _getpkt.c 2
request the contents of any telemetry packet.

V2-32120-11 MPS shall execute telemetry directives that | SM_PUBLIC 2
request the value of any location or block of
locations in spacecraft memory.
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Level 4 Requirement Description Design Build
Req Spec Element

V2-32120-12 MPS shall execute telemetry directives that ins@© _timerr.c 2
bit errors in telemetry frames, virtual channel data
units (VCDUSs), and packets.

V2-32120-13 MPS shall execute telemetry directives that tufifO_enablers.c 2
on and off R/S error generation.

V2-32120-14 | MPS shall execute telemetry directives that forceO_drop_vc.c 2
telemetry dropouts of one or more VCDUs on a
given VC either once or in a repeated pattern.

V2-32120-15 | MPS shall set initial telemetry parameter valass MT_settim.c 2

[MOD] identified in a previously defined telemetry
initialization table.

V2-32120-16 | MPS shall execute telemetry directives that n/a n/a

[DEL] control the MPS Solid State Recorder.

V2-32130-01 MPS shall execute modeling directives that enabl® active.c 2
or disable selected event modeling.

V2-32130-02 MPS shall execute modeling directives that set TiePUBLIC 1
spacecraft time and the GMT.

V2-32130-03 MPS shall execute modeling directives that MO _active.c 2
associate any telemetry parameter with any
predefined model.

V2-32130-04 MPS shall execute modeling directives that MO _active.c 2
change between static, table, or algorithm models.

V2-32210-01 MPS shall use the universal time coordinated | TI_PUBLIC 1
(UTC) format for time-of-day -related data, as
required by the test.

V2-32210-02 | MPS shall maintain spacecraft mission elapsed| TI_PUBLIC 1
time (MET).

V2-32210-03 MPS shall be capable of receiving the serial tim&l_PUBLIC 1
code as provided by NASA36 time distribution.

V2-32210-04 | MPS shall be capable of initializing the MET tg TI_PUBLIC 1
Greenwich mean time (GMT).

V2-32210-05 MPS shall set, adjust, and operate the spacegrait PUBLIC 2
clock as commanded.

V2-32220-01 MPS shall calculate specified telemetry parameM Main.c 2
based on a function or table associated with the
parameter and spacecraft time elapsed since
simulator startup or receipt of a specific
command.

V2-32220-02 MPS shall be capable of changing the function O _active.c 2
table used to model a dynamic telemetry
parameter.
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Level 4
Req Spec

Requirement Description

Design
Element

Build

V2-32310-01

The MPS, when acting as a spacecraft, shall
comply with the command data formats and
protocols specified in the TGT to EDOS interfa
document.

Cl_init.c

ce

V2-32310-02

The MPS, when acting as a DSN, shall comply
with the command data formats and protocols
specified in the EBnet to EDOS interface
document for the DSN to EDOS interface.

Cl_init.c

V2-32310-03

The MPS, when acting as a GN, shall comply
the command data formats and protocols spec
in the EBnet to EDOS interface document for t
GN to EDOS interface.

W@h init.c
fied
he

V2-32310-04

The MPS, when acting as a WOTS, shall com
with the command data formats and protocols
specified in the EBnet to EDOS interface
document for the WOTS to EDOS interface.

DIRI_init.c

V2-32310-05

The MPS interface with EOC shall comply with
the interface formats and protocols specified in
EOC to EDOS interface document.

Cl_init.c
the

V2-32310-06

MPS shall be capable of receiving command dat_Init.c

in serial form from the Radio Frequency (RF)
SOC.

V2-32310-07

MPS shall be capable of receiving command dat_Init.c

in serial form from EDOS at rates specified in
EOS AM-1 ICD.

V2-32310-08

MPS shall be capable of receiving and validati
DSN, GN, or WOTS 4800-bit Nascom blocks
containing commands from EDOS at rates
specified in EOS AM-1 ICD.

n@l_Bld_Tf.c

V2-32310-09

MPS shall be capable of receiving command dat_Init.c

as UPD command blocks from the EOC via
EBnet.

V2-32310-10

MPS shall perform polynomial error protection
(PEP) checks and report PEP errors when
detected.

Cl_Tf _Check.c

V2-32310-11

MPS shall provide the capability to respond to
C&DH spacecraft commands as defined in the
AM-1 PDB.

aitl_Main.c

V2-32310-12
[DEL]

MPS shall be capable of transmitting command
echo blocks (TBD).

n/a

n/a
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Level 4 Requirement Description Design Build
Req Spec Element

V2-32310-13 MPS shall be capable of receiving command datd_Main.c 2
blocks from EOC.

V2-32310-14 MPS shall be capable of logging up to 8 MB of CI_Tf Check.c 2
received commands during a testing session.

V2-32320-01 MPS shall simulate spacecraft command Cl_Tf _Check.c 1
acceptance according to the COP-1 protocol.

V2-32320-02 MPS shall provide the capability to read and | Cl_BIld_Tf.c 1
interpret flags in all headers.

V2-32320-03 MPS shall provide the capability to validate the &l _Tf Check.c 1
headers of received data

V2-32320-04 MPS shall provide the capability to monitor andCIl_Tf Check.c 2
display command processing status.

V2-32320-05 MPS shall store received commands for postte€§tl Tf Check.c 2
review subject to specified storage capacities.

V2-32320-06 MPS shall simulate spacecraft command validatid@ _Xqt.c 2
processing using information from the PDB.

V2-32320-07 MPS shall generate a simulator event messageMC_Xqt.c 1
whenever a valid command is received.

V2-32320-08 MPS shall generate a simulator event messageCl_Tf Check.c 1
whenever a command error is detected.

V2-32330-01 MPS shall simulate execution of stored absolUt&C_Main.c 2
time commands (ATC) and relative time command
(RTC) sequences.

V2-32330-02 MPS shall process stored commands, sequentidy, Main.c 2
without regard to spacecraft clock values.

V2-32340-01 MPS shall provide the capability to verify the | MC_Xqt.c 1
received EOS spacecraft commands by updating
the command link control word (CLCW) based|on
the receipt of a valid command.

V2-32340-02 MPS shall receive spacecraft memory and tableSM_Tload.c, 2
loads from the EOC and shall store the load dat&M_Mload.c
in the simulated memory.

V2-32340-03 MPS shall perform a CRC validation in the loadSM_Tload.c 2
data and shall set a pass/fail indicator in telemetry.

V2-32340-04 MPS shall process commands that request or] SM_Main.c 2
configure for a Spacecraft Controls Computer
memory dump.

V2-32340-05 MPS shall process commands that set or adjystl_PUBLIC 1
the spacecraft clock and GMT.
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Level 4
Req Spec

Requirement Description

Design
Element

Build

V2-32340-06

MPS shall provide the capability of setting
telemetry end-item verifiers on receipt of valid
commands.

MC_Xqt.c

V2-32410-01

MPS shall provide the capability to simulate E(
AM-1 low-rate spacecraft return-link data.

DET_Main.c,
GT_Main.c

V2-32410-02

MPS shall provide the capability to generate
simulated time codes in the packet headers.

GT_Main.c

V2-32410-03

MPS shall provide the capability to generate
transmit up to 512 unique APIDs.

NWT_Main.c

V2-32410-04

MPS shall format telemetry parameters into
packets as specified in the AM-1 PDB packet
definitions which include the definition of
housekeeping, health and safety, and diagnost
dump packets.

GT_Main.c

c

V2-32410-05

MPS shall provide the capability to insert fill da
into generated test data.

td0O_Vcdu.c

V2-32410-06

MPS shall send out telemetry packets at spec
intervals in spacecraft time or in response to
specific events. The specified intervals (sample
rates) shall exist for each AM-1 packet ID and
shall be modifiable by the operator.

fied _Main.c

V2-32410-07

MPS shall be capable of inserting errors into anyO_timhdr.c

field in a telemetry packet header.

V2-32410-08

MPS shall be capable of simulating SCC mem
dumps. MPS shall build packets based on the
contents of the simulated SCC memaory.

O T_Main.c

V2-32420-01

MPS shall provide the capability to accept AM
housekeeping data by electronic transmission &
by physical media.

-IGT_Main.c
and

V2-32420-02

MPS shall be capable of generating low-rate
telemetry based on external AM-1 housekeepir
data.

GT_Main.c
g

V2-32420-03

MPS shall generate housekeeping packets ba
on spacecraft activity log entries extracted from
user-provided files.

s&d Main.c

V2-32430-00

MPS shall provide capability to transmit up to
streams of telemetry.

BT _Main.c

V2-32430-01

MPS shall generate EDUs and EDOS data
headers based on the User Datagram Protoco
(UDP) format defined in the EDOS External IC
Data Format Control Document (Reference 5),

TO_Edu.c

D
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Level 4
Req Spec

Requirement Description

Design
Element

Build

V2-32430-02

MPS shall allow modification of any field within
the EDOS data header.

TO_timhdr.c 2

V2-32430-03

MPS shall provide the capability of transmitting
the CLCW in the form of EDUs to EOC throug}
EBnet.

) TO_Edu.c
|

V2-32430-04

MPS shall provide for the storage of EDUs wh
will be later used during the testing session for
rate buffered file transmission, provided the usg
selected the rate buffered file telemetry genera
mode.

idf0_Edu.c

br
tion

V2-32430-05

MPS shall transmit EDUs on an as built basis.

TO Ed

u.c

V2-32430-06

MPS shall append an end of file record at the
of each rate buffered file.

em® Edu.c

V2-32430-07

MPS shall provide the capability to transmit EL
using the UDP.

DU® Edu.c

V2-32430-08
[MOD]

MPS shall provide the capability to transmit ratg
buffered files via KFTP either at the end of a
simulated contact or request.

2 TO_Edu.c

V2-32430-09

The MPS interface with the EOC shall comply
with the interface formats and protocols specifi
in the EOC to EDOS interface document.

TO_Edu.c
ed

V2-32430-10

The MPS shall provide the capability to store |
to 8MB of transmitted EDUSs.

I O_Edu.c

V2-32440-01

The MPS when acting as a spacecraft shall co
with the telemetry data formats and protocols
specified in the TGT to EDOS interface
document.

@y Vcdu.c

V2-32440-02

The MPS, when acting as a DSN, shall comply
with the telemetry data formats and protocols
specified in the EBnet to EDOS interface
document for the DSN to EDOS interface.

TO_Vcdu.c

V2-32440-03

The MPS, when acting as a GN, shall comply
the telemetry data formats and protocols specii
in the EBnet to EDOS interface document for t
GN to EDOS interface.

Wit_Vcdu.c
ied
he

V2-32440-04

The MPS, when acting as a WOTS, shall com
with the telemetry data formats and protocols
specified in the EBnet to EDOS interface
document for the WOTS to EDOS interface.

pDIYO_Vcedu.c

3/1/96
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Level 4 Requirement Description Design Build
Req Spec Element

V2-32440-05 MPS shall build two independent CADU stream$O_Vcdu.c 1
from the received packets. The contents of each
CADU shall conform to formats and rates
identified in the EOS AM-1 ICD (Reference 4).

V2-32440-06 MPS shall output CADU streams in SN, GN, | TO_Vcdu.c 1
DSN, and WOTS formats on two physical
channels for all rate and mode combinations
specified within the EOS AM-1 ICD (Reference
4) .

V2-32440-07 MPS shall provide the capability to multiplex upTO_Vcdu.c 2
to 31 VCDU-IDs in the same return link physical
channel.

V2-32440-08 MPS shall provide the capability to set any field TTO_clcw.c 2
the CLCW located in the telemetry VCDU trailer.

V2-32440-09 MPS shall be capable of inserting bit errors intoTO_vcdu.c 2
telemetry VCDUSs.

V2-32440-10 MPS shall be capable of skipping the transmissib® vcdu.c 2
of one or more real-time VCDUSs for a specific
VC.

V2-32440-11 | MPS shall provide for the storage of n/a n/a

[DEL] housekeeping telemetry to be used as playback
data.

V2-32440-12 | MPS shall simulate playback of recorded TO_vcdu.c 2

[MOD] telemetry data by generating and transmitting a
static H/K packet in response to a Dump H/K
buffer command.

V2-32440-13 MPS shall be capable of transmitting telemetry iRO_Vcdu.c 1
any of the following Nascom blocked formats:
GN format
DSN format
WOTS format

V2-32440-14 MPS shall be capable of transmitting telemetry iRO_Vcdu.c 1
serial form.

V2-32440-15 MPS shall be capable of inserting errors into | TO_timhdr.c 2
telemetry blocks.

V2-32440-16 MPS shall be capable of performing Reed- TO_vcdu.c 1
Solomon encoding on VCDUSs, using an interleave
depth of 1.

V2-32440-17 MPS shall provide the capability to store up tg §0O_vcdu.c 2
MB of transmitted CADUS.
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Level 4 Requirement Description Design Build
Req Spec Element
V2-33100-01 MPS shall convert the ASCII-formatted PDB int®edb_Main.c 2
a binary format which can be processed by the
Simulate S/C C&DH and EDOS Processing
SWCI.
V2-33100-02 MPS shall use the PDB to determine the APID MT_Main.c 2
number and length of valid AM-1 telemetry
packets.
V2-33100-03 MPS shall use the PDB to determine the numb&T_Main.c 2
and mnemonics of the telemetry parameters.
V2-33100-04 MPS shall use the PDB to define raw-to-EU | MT_Main.c 2
conversions for telemetry parameters. MPS shall
support both linear and polynomial conversions.
V2-33100-05 MPS shall use the PDB to determine valid AM-LI_Main.c 2
command formats.
V2-33100-06 MPS shall use the PDB to determine telemetry Cl_Main.c 2
end-item verifiers for commands.
V2-33200-01 | MPS shall convert ASCII-formatted modeling n/a n/a
[DEL] files into a binary format which can be processed
by the Simulate S/C C&DH and EDOS Processing
SWCI.
V2-33200-02 | MPS shall provide the operator with the capabilityfO _Main.c 2
[MOD] to access model tables, giving values for each
AM-1 telemetry parameter at specific points in
time.
V2-33200-03 | MPS shall provide the operator with the capabilityO_PUBLIC 2
[MOD] to access model functions and coefficients.
V2-33300-01 MPS shall extract telemetry records from the | GT_Main.c 2
external data file and shall convert the supplied
data into AM-1 packets
V2-33300-02 MPS shall save all the converted AM-1 packetsGT_Main.c 2
and shall make all packets available as input to
MPS’ telemetry generation process.
V2-34000-01 MPS shall provide the capability to generate anBTS/LRS 2
transmit OMDs through EBnet to the EOC,
including Customer Operations Data Accounting
(CODA) reports, at a frequency of every five
seconds and at a rate of 50 kbps.
V2-34000-02 MPS shall provide the capability to store OMDSETS/LRS 2
from the EOC during a testing session.
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Level 4 Requirement Description Design Build
Req Spec Element

V2-34000-03 MPS shall generate and display OMD event | ETS/LRS 2
messages, logging the transmission and receipt of
OMD messages.

V2-34000-04 MPS shall log the transmission and receipt of | ETS/LRS 2
OMD event messages to disk.

V2-41100-01 | The MPS shall operate in an operational ambignt n/a 1
temperature ranging from 50 degrees to 80
degrees Fahrenheit and ambient humidity ranging
from 20 percent to 70 percent (honcondensing).

V2-41100-02 | The MPS shall require a physical space of no n/a 1
more than 10 feet by 20 feet.

V2-41100-03 | The MPS shall require approximately 10 kilowatts n/a 1
for power.

V2-41200-01 | The MPS shall be ready for operational use within n/a 1
20 minutes of power on.

V2-41300-01 | The MPS shall comply with the set of display Notebook PC 1
guidelines specified in DSTL-92-00AMuman- monitor
Computer Interface Guidelinedugust, 1992.

V2-41400-01 | The MPS shall comply with security provisions MVME 187- 2
specified in thd&NASA Automated Information 003B
Security HandbogkNHB 2410.9A.

V2-41400-02 | The MPS shall comply with tNASA MVME 187- 2
Communications (Nascom) Access Protection 003B
Policy and Guidelines

V2-51000-01 | The MPS front end shall be composed of a Notebook PC 1
workstation with a graphics display terminal, and
an American Standard keyboard.

V2-51000-02 | The MPS front end configuration shall providelanMVME 187- 1
interface to an Ethernet network. 003B

V2-51000-03 | The MPS front end configuration shall provide| 1 GB hard drive 1
magnetic disk storage.

V2-52000-01 | The MPS shall provide a MC68040-based MVME 167-34B 1
microprocessor and an Ethernet controller.

V2-52000-02 | The MPS shall provide input/output cards which HSIO card(s) 2

[MOD] receive commands and transmit telemetry as serial
bitstreams or as 4800-bit blocks. One 10 card will
be required for each of the 2 EOS AM-1 S-band
channels simulated by the MPS.

V2-52000-03 | The MPS shall provide for hardware-based Reed- n/a n/a

[DEL] Solomon (R/S) encoding and cyclic redundancy
checksum (CRC) encoding.
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Level 4 Requirement Description Design Build
Req Spec Element
V2-52000-04 | The MPS shall provide an internal NASA 36-bit PC 1
timecode source. synchronizable
time generator
card
V2-52000-05 | The MPS shall provide a dynamic random acces64 MB DRAM 1
memory (DRAM) module that will be used for the  module
storage of data created by the MPS during tests.
V2-52000-06 | The MPS shall provide a hard disk drive with a 1 GB hard drive 1
minimum of 1 GB that will store the program
bootstrap, executable files, and other simulation
environment files, such as the Project Data Base
and scenario files used during tests.
V2-52000-07 The MPS shall provide a physical media storage 21 GB hard 1
device that can be used to support the exchange drives, 8mm
of small amounts of information with external tape, 3.5” floppy
systems and for system backups and data loggding. disk drive
V2-52000-08 | The MPS shall be portable. n/a
V2-53100-01 | The MPS shall provide two output serial portsjanHSIO card(s) 1
one input serial port. All serial ports shall comply
with the RS-422/449 standard with differential
data and clock signals.
V2-53100-02 | The MPS serial interface shall support HSIO card(s) 1
[MOD] synchronous, non-return to zero (NRZL and
NRZM) formatted data.
V2-53100-03 | The MPS shall transmit up to two streams of HSIO card(s) 1
CADUs through the serial interface. The
maximum data output rate is 256 Kbps for one
stream and 16 Kbps for the other.
V2-53100-04 | The MPS shall receive spacecraft commands jn HSIO card(s) 1
CLTU bitstream through the serial interface at
rates from 125 bps to 10 Kbps.
V2-53100-05 | The MPS shall transmit up to two streams of HSIO card(s) 1
CADUs in Nascom blocked formats through the
serial interface. The maximum data output rate is
512 Kbps for one stream and 16 Kbps for the
other.
V2-53100-06 | The MPS shall receive spacecraft commands jn HSIO card(s) 1
CLTU bitstream in Nascom blocked formats
through the serial interface at 2 Kbps.
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Level 4 Requirement Description Design Build
Req Spec Element

V2-53200-01 | The MPS shall provide an Ethernet interface thatMVME 187- 1
conforms to 10BaseT of the IEEE 802.3 standard. 003B,

MVME 167-34B

V2-53200-02 | The MPS shall interface with the EOC through th&AVME 187- 2
Ethernet interface using the Internet Protocol (JP)  003B,
suite, including TCP/IP and UDP/IP. MVME 167-34B

V2-53200-03 | The MPS shall receive CLTUs in command datdMVME 167-34B 2
blocks from the EOC and output EDUs (packets
and CLCWs) to the EOC through the Ethernet
interface. All data transfers through this Ethernet
interface are based on UDP/IP protocol.

V2-53200-04 | The MPS shall transmit rate-buffered data files tdVME 167-34B 2
the EOC through the Ethernet interface. All dgta
transfers through this Ethernet interface are based
on a FTP application and TCP/IP protocol.

V2-53200-05 | The interface between the ETS front end and| MVME 187- 1
simulator platform shall use FTP and TCP/IP. 003B,

The information transferred through this interfacéMVME 167-34B
includes the following:
» User directives from the front end to the
simulator platform
» Status from the simulator platform to the frant
end
* Event messages from the simulator platform to
the front end
» Test data files from the front end to the
simulator platform.

V2-53300-01 | The MPS shall provide two NASA 36-bit PC 2
timecode interfaces with a BNC connector for | synchronizable
each interface. The interfaces will be used to time generator
ingest external timecodes for time-stamping test card
data.

V2-53300-02 | The MPS shall ingest external timecode in 1-kHz PC 2
(kilo-Hertz) time interval and output timecode in  synchronizable
either one-million second (PB1 format) or one | time generator
micro-second (PB5J format) resolution internally. card
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Appendix B. MPS Files

The following are datdiles and descriptionghat are either used or created by the MPS. The
sizes ofthe PDB, Housekeeping and AdtywLog files will be asprovided to the MPS. Thaze
estimates for all other files are based on a 3 hour simulation at a 32 Kbps transmission rate.

PDB file

Housekeeping file

Activity Log file

Event Log file

Error Log file

Command Log

Telemetry Log

Rate Buffered file

3/1/96

This isthe Project Database (PDBIe. It is anASCII formattedfile as
described in theEOS AM-1 PDB Data Format ContrdDocument
(Reference 13).

This is a housekeeping telemgteysupplied bythe HRS to the MPS.
(Format TBD)

This is an activity lodile supplied tothe MPSwhich will containdata to be
interleaved into the telemetry data stream. (Format TBD)

Thisfile is created by the MPS and contains an event history of an MPS
simulation. Events wouldnclude commands received arwperator
requests.This file will contain 80 character ASCII records. Estimdited

size is 80K bytes.

This file is created by the MPS and contaihsrror messages generated by
the MPS. Thisfile will contain 80 character ASCII records. Estimdiied
size is 20K bytes.

Thidile is created by the MPS and contaaisvalid commands received.
Depending orthe simulationmode, thecommand log will contain either
commanddatablocks or commands as ser@ddta streams o&cquisition
sequences and CLTUSThis file will be in hexadecimaformat. Estimated
file size is 10K bytes.

Thisfile is created by the MPS and containshaxadecimallog of
transmitted telemetrydata. Depending onthe simulation mode, the
telemetry lodfile will contain EDUs an€LCW packets or CADUs. There
will be one log for each channel. Estimated file size is 40K each.

Thidile is created by the MPS and will contain EDUs created from a
simulated housekeeping playbackhere wll be one RateBufferedfile for
each channel. Estimated file size is 4Mbytes each.
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Appendix C. Abbreviations and Acronyms

AOS Advanced Orbiting Systems

APID application process identifier

ATC absolute time command

BER bit error rate

C&DH command and data handling

CCSDS Consultative Committee for Space Data Systems
CERES clouds and Earth's radiant energy system
Cl configuration item

CLCW command link control word

CLTU command link transmission unit

Cmd command

CODA Customer Operations Data Accounting
COP command operations procedure
COTS commercial off-the-shelf

CRC cyclic redundancy checksum

CSC Computer Sciences Corporation
DAAC Distributed Active Archive Center

DDS Detailed Design Specification

DEST destination

DFCD data format control document

DSID data stream identifier

DSN Deep Space Network

EBnet EOSDIS Backbone Network

EDOS EOS Data and Operations System
EDU EDOS data unit

EOC EOS Operations Center

EOS Earth Orbiting System

3/1/96 C-1

515-DDS-002



EOSDIS
ESDIS
ETS
EU
FARM
FOT
GMT
GN
GSFC
GUI
hex
HK or H/K
HP
HRS
HSIO
HW
ICW
IP

KB
Kbps
KFTP
LAN
LRS
MB
MDM
MET
mm
MPS
MTYP

3/1/96

EOS Data and Information System

Earth Science Data and Information System
EOSDIS Test System

engineering unit
frame acceptance and reporting mechanism
Flight Operations Team
Greenwich mean time

Ground Network

Goddard Space Flight Center

graphical user interface

hexadecimal

housekeeping

Hewlett-Packard

High-Rate System

high speed input/output

hardware

input control word

internet protocol

kilobyte

kilobits per second

file transfer protocol in Kerberos environment
local area network

Low-Rate System

megabyte

multiplexer-demultiplexer

mission elapsed time

millimeter

multimode portable simulator

message type

C-2
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MVME
NASA
Nascom
NEFC
NRZ-L
NRZ-M
OoCw
OMD
OMDSIM
PC
PCM
PDB
PEP

PN

PSS
R/S

RB

RF SOC
RTC
SCor S/C
SCC
SN
SoC
SRC
SRS
SSDM
SSR
StP

SwW

3/1/96

Motorola based VME

National Aeronautics and Space Administration

NASA Communications

next expected frame count
non-return to zero-low
non-return to zero-mark
output control word
operations management data
OMD simulator

personal computer

pulse code modulation
project database

polynomial error protection
pseudorandom noise
portable spacecraft simulator
Reed-Solomon

Rate Buffered

Radio Frequency Simulations Operations Center

relative time command
Spacecraft

spacecraft controls computer
Space Network

Simulations Operations Center

source

system requirements specification

(CSC) SEAS System Development Methodology

solid state recorder
Software through Pictures

software

515-DDS-002



SWCI
S/IC
TBD
TBS
TC
TCP
TDRS
TLM
TTS
UDP
UIL
UTC
VC
VCDU
VCID
VID
VME
WGS
WOTS
WSGT
XTE
XTTS

3/1/96

Software Configuration Item
spacecraft

to be determined

to be supplied

telecommand

transmission control protocol
Tracking and Data Relay Satellite
telemetry

Test and Training Simulator
user datagram protocol

User Interface Language
universal time, coordinated
virtual channel

virtual channel data unit

Virtual Channel ID

Vehicle ID

versa module eurocard

Wallops ground system

Wallops Orbital Tracking Station
White Sands Ground Terminal
X-ray Timing Explorer

XTE Test and Training Simulator
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