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PREFACE

The McDonnell Douglas Astronautics Company has been engaged in a Space
Station Data System Analysis/Architecture Study for the National Aeronautics
and Space Administration, Goddard Space Flight Center. This study, which

emphasized a system engineering design for a complete, end-to-end data system,
was divided into six tasks:

Task 1. Functional Requirements Definition
Task 2. Options Development

Task 3. Trade Studies

Task 4. System Definitions

Task 5. Program Plan

Task 6. Study Maintenance

McDonnell Douglas was assisted by the Ford Aerospace and Communications
Corporation, IBM Federal Systems Division and RCA in these Tasks. The Task
inter-relationship and documentation flow are shown in Figure 1.

This report was prepared for the National Aeronautics and Space
Administration Goddard Space Flight Center under Contract No. NAS5-28082

Questions regarding this report should be directed to:

Glen P. Love
Study Manager
McDonnell Douglas Astronautics Company
Huntington Beach, CA 92647
- (714) 896-2292
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Appendix D

Data Flow Diagrams

Data flow diagrams have been developed to show the relationship among
functions in the $SDS functions list. These diagrams show the logical design

of the system without concern for the physical design.

The data flow diagram conventions used in Structural Systems Analysis were
explained briefly in the task 1 report. That explanation is repeated here for

the convenience of the reader.

Structured Systems Analysis (SSA) has been used extensively throughout the
SSDS study to develop the logical operation of the system. Data flow diagrams
are used to provide a graphic presentation of the results of SSA, and to show
the overall working of the system being analyzed. There are four conventions

used in data flow diagrams, as illustrated in Figure D-1.

e External agencies enter data into the system and receive data from the

system. They do not otherwise interact with the system. External
agencies are designated by squares with a double line at the top and

left. For simplicity of the diagram, an external agency may be duplicated
on the diagram. A diagonal line across the bottom right corner indicates

a duplication.

® Processes transform flows of data, usually in some fundamental way that
alters its form and content. A process is designated by a rounded corner
rectangle. A process enclosed by a dashed line represents an
interconnection to another data flow diagram. The enclosed function is on
another branch of the functions tree. It appears on another data flow

diagram with its complete logical interconnections.
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AN EXTERNAL AGENCY A PROCESS IS

IS IDENTIFIED 8Y IDENTIFIED BY A
A SQUARE: ENTERS, AECTANGLE WITH ROUNQDED
RECEIVES DATA CORNERS: TRANSFORMS DATA
0001 ‘ X Tﬁu—
EXTERNAL B : 0ATA RLOW REPEATED [e———
AGENCY PROCESS = EXTERNAL
A OATA STORE LATA
' IS IDENTIFIED BY - FLoY
1A TA AN OPEN ENDED RECTANGLE:
on HOLOS OATA FOR LATER
r: DATA FLOW RETRIEVAL

/|00c4]nereaten oaTa STORE /]0004]REPEATED DATA STORE

003
A REPEATED OATA STORE

AN EXTERNAL AGENCY OR BTEATS IS IOENTIFIED BY AN
A DATA STORE MAY BE Acaucy OPEN ENOED RECTANGLE
REPEATED TO SINPLIFY THE WITH A TRIANGLE

DATA FLOWS

A REPEATED EXTERNAL AGENCY
IS IDENTIFIED BY A SQUARE
NITH-A SUASH IN THE LOWER
RIGHT CORNER

Figure D-1. DFD Symbol Conventions

e Data Stores contain data to be made available to other processes when the
processes do not necessarily take place in immediate sequence. Therefore,
the data in a data store should have a significant lifetime. Data stores
are designated by extended, open sided rectangles. Data stores may also
be duplicated to simplify the diagram.

e Data Flows identify the data moving among processes, data stores and

external agencies. The data flows are designated by labeled arrows.

Structured systems analysis is used to develop multiple levels of detail to
describe what the system does. The top level (Level O DFD) shows the entire
system in its simplest form. The level O analysis concentrates on the
end-to—end paths connecting external agencies. It becomes an outwardly
focused description, focusing on the questions, "Who will be using the
system?”, "What do they want the system to do?", and "What are the major data
input to the system?" The processes depicted are very top level and generic.

Subsequent levels of DFDs will add progressively more detail.

D3



The data flow diagrams contained in this appendix are the complete set

describing the SSDS. The diagrams are hierarchial in order.
e The level zero diagram depicts the entire system at the topmost level.

® Level one diagrams expand the detail for each of the seven top level

functions.

. Level two diagrams provide further detail on subfunctions. In general,

there is a level two diagram for each two-digit function in the functions

list (e.g., 4.2) having further subdivisions. The two exceptions are

functions 2.3, for which the next lower level diagram is trivial, and 5.1,

for which there is little functional interconnection.

® Level three diagrams provide further detail for those functions having

four digit subdivisions, such as 4.1.1 Navigation.

With the above noted exceptions, each functions in the functions list appear

on a data flow diagram.

The data dictionary entries in Appendix E present supporting data to aid in

interpreting the data flow diagrams. Input/output rates are shown in Appendix

A-9 of the task 1 report.
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APPENDIX E

Data Dictionary

The data dictionary entries in this appendix support the data flow diagrams of

Appendix D by providing definitions of the data store contents and the data
flows,

E.1 Data Store contents are presented in a heirarchial arrangement of data
structures and data elements. A data element is a simple data entry at its
lowest useful subdivision. Data structures are assemblies of data elements
and/or lower level data structures.

The data structure names in the data store contents have been selected to
relate to the names of the data flows into and out of the data stores., This
allows the estimates of data structure size to be derivable from the
Input/Output data of the functional requirements data base, referenceT::;>
Repeated entries in the data store definitions are designated by (1%-N) at the
exit of the data structure, where N is the number of repetitions of the data
structure. The lower level data structures and elements included under the
repeated entry are also repeated for each entry of the repeated structure.

Occasionally, a data store will contain other data stores as data structures
within the store. This is indicated by placing the data store number in

parenthesis at the end of the entry. Cross referencing is used tro define
these embedded data stores. ‘

E-2



25=APR=1985

BS. DS.NANE
a)

11 CORE STATUS

16 PAYLCAD STATUS

17 MASTER PLAN

ORIGINAL PACGE I3
OF POOR QUALITY

DSDSTRUCT

EUNCIIQNAL.RESCRIBIINY

CONTATNS CURRENT DATA ON THE STATUS AND FUNCTION=
ING OF ONBOARD CORF SYSTEMS,
*GN & C STATUS (SEE 713D)
*NON=GN & C STATUS
*C & T STATUS (SEE T8D)
*TETHER SYSTEM STATUS
¥*POWER SYSTEM STATUS
*THERMAL SYSTEM STATUS
¥MECHANTISM STATUS
X*MRMS SYSTEM STATUS
¥*MRMS MODE
X*XMRMS STATUS
*DOCKING PQORT STATUS
*DAOCKING PORT MODE
*DOCKING PQRT STATUS
¥OTHER MECHANISM STATULS
X*MAINTENANCE NEECS
¥*ECLSS STATUS (SEE TBD)
*CAUTION AND WARNING EVENTS
¥*EVA STATUS (SEE TBC)
¥SSIS USAGE (WHERE?)
*RESUPPLY NEEDS (WHERE?)
*SYSTEM MODFE
¥RESOURCE AVAILABLE FORECASTS
X*ANCILLARY DATA
*MCDE STATUS (SEE 171)
*SYSTEmM STATUS

CONTAIN CURRENT MONDE ANC STATUS OF SPACF STATION
AND DTHER SSPE PAYLGADS,
¥PAYLOAD STATUS (1%#=30)
*PAYLOAD
*OPERATING MODE
XSTATUS

CONTAINS A SCHEDULE OF MAJOR PROGRAM EVENTS wHICH

wILL AFFECT SSP ANORMAL CPERATION, IDENMTIFIES
RLOCKS OF TIME RESKRVED FOR MAJOR FEVEVIS AND
BLOCKS AVAILABLFE FOR NQORMAL NOPERATIONS,
*PROCRAM SCHERULE
¥NSTS QRBITER VISITS (1%¥=16)
¥*TIME OF VISIT
*DURATIQON
AMANIFEST (1*=5)
*¥*OTV LAUNCHES (1*ei8)
*PAYLCAD
*LAUNCH CATE
¥RETURN CATE (1%=2)
¥CMV LAUMCHES (1¥-50)
¥PAYLOAL, MISSTON
*LAUNCH LATE
*TELEOPERATION
. *RENUIRED
E-3 XNATF



25=APR=1985%

DS. DS.UAHE
AQ

18 FACILITIES STATUS

21 PRICRITIES

25 DELAYED DATA

31 COMMAND LODG

34 AUTHFENTICATICN

DSDSTHUCT

EUNCIIONAL.DESCRIRIION

*DURATION

*MISSION DURATION
*SATELLITE SERVICE(1*=8)

*SATELLITE

*DATE

$DURATION

¥SENSITIVITIES (1%=5)

¥*INTERFERENCES (1%=5)
¥QTHER, TBD (1#*=50)
*NORMAL OPERATING PERIQDS (1*=150)

*START

£END

CONTAINS CONFIGURATION AND EQUIPMENT AVAILARILITY
/AVAILABILITY FOR ALL SSDS FACILITIES, |
¥FLIGHT FACILITIES STATIHS (TRD)
*SSCC FACILITIES STATUS (0130)
*NDHC FACILITIES STATUS (01313)
*DEVELOPMENT FACILITIES STATUS (0135)

CONTAINS MISSION PAYLOAD OPERATION PRIORITIES FOF
OPERATION AND DATA RETURN,
*OPERATING PRICRITIES (1%<30)
*PAYLOAD
ANORMAL PRIORITY
*QPPORTUNITY PRTIGRITY
*DATA RETURN PRIORITIES
*PAYLCAD
*REALTIME PRIQRITY
*NORMAL |
*OPPORTUNTITY
*QUICK LQOOX PRICRITY
ANORMAL
*OPPORTUNITY
*BULK PRIGRITY

CONTAINS BULK DATA AWAITING TRANSMISSIOMN TO THE
GROUND AND ACCOUNTING QF DATA WITH FILE,
*RULK DATA
*RAULK PAYLCAD DATA
*BULX CORE DATA
*BULK DATA AVAILARLE

CONTAINS RECORDS OF ALL COMMAGDS EMNTERED, CUKRENT
STATUS, AND FINAL DISPOSITICN, PURGEN WITHIY
24 HQURS QF FINAL DISPCSITICH, B
¥COMMAND *(1=N)

*ENTERED

XCURRENT STATUS

¥CLASSIFICATION

*FINAL DISPOSITICN

CONTATNS THE DATA NECESSARY FOR THE SSDS T1
VERIFY THAT PERSONS [NTERESTS COMMANDS AFRE

E4



25=APR=1985

RS. DS.UAUE
AQ

37 COMMAND DICTIONARY

67 SIMULATION MODELS

84 RECURRING GPERATIONS

DSCSTRUCT

EUUCIIQLAL.OESCRIRTIIQN

AUTHQRIZED TN SEND COMMANDS TO THE INDICATED AD=-
DRESSES, CONTAINS ADDITIONAL CUSTOMERS ENTERED
PASSWORLCS TO ASSIST CUSTOMERS IN CONTROLLING
ACCESS TO THEIR STORED DATA, DATA STRUCTURES
ARE:
¥*AUTHORIZED CUSTOMFR ALDRESSFS (1,30)
¥*CUSTOMER ICENTIFICATICN
¥*CUSTOMER PASSWCRD
¥AUTHORIZED CUSTCOMER ADDRESSES (1,10)
¥AUTHORIZED QPERATCR, ADRRESSESS (1,100)
*CPERATOR IDENTIFICATION
*AUTHORIZED OPERATOR ACLCRESSES (31,50)

CONTAINS THE DATA HNECESSARY TO CETERMINE COMMAND
CLASSIFICATION AND EXECUTABILITY AND TU PLAN FOR
EXECUTIUN, DATA STNRED -FOR COMMAND SEQUFNCES
MAKING UP AN UPERATION, AS CETERMIMED BY THE
CUSTOMER QR OPERATOR,
*COMMAND BY CUSTOMER (1,30)
*CUSTOMER TIDENTIFICATION
*CUSTOMER CLASSIFICATION
*COMMAND IDENTIFICATION
*COMMAND CLASSIFICATICN
*CONDITION FCP EXFCUTION (1=N)
*¥*INTERFERENCES(1=N)
*SUSCEPTABILITIES (1=N)
*STORED COMMAND SEQUENCE (QPTIONAL)

CONTAINS SIMULATION MODELS TQ RE USE FO# HARDWARE
AND SOFTWARE DEVELCPMENT AnND INTEGRATION AND FOR
LAUNCH SUPPORT, CHECKOUT, AND TRAINIMNG,
*MODELS

¥*SOFTWARE DEVELOPMENT MOCELS

¥COMMUNICATINN MODELS

¥CUSTCMER GSCFTXARE MONELS

*CPERATOR SQFTwARE- MODELS

¥*CONTRACTOR SCFTwWARE MODELS

¥SOFTWARE TNTEGRATICN MODFLS

*SPACE STATION SIMULATICKS

*TRAIMING EXERCIZE MCDRELS

COMTAINS OPERATION MASTERS CR CHARACTERISTICS FCF
RECHRRING SPACE STATION, SPACECRAFT, AwuD PAYLOAQ
CPERATICONS T BE USED IN SCHEDULING AND SChHELILE
CONFLICT VICLATIONS,
¥OPERATICN “ASTERS
*PAYLOAD OPERATION MASTERS (1%=n)
*OPERATION CODRFE
*TIMELINE
*RESOURCE PROFILE
¥SENSITIVITIES
*INTERFERFENCES
¥PCTENTIAL CONFLICTS
¥SPACE STATION QPERATION MASTERS (1%=))
E-5



25=APR=1985 i
DSDSTRUCT

RSa RS.JAME EUNCIIONAL.DESCRIBIIQN
aQ

*QPERATION CODE
¥TIMELINE ‘
¥*RESOURCE PROFILE
*SENSITIVITIES
*INTERFERENCES
*POTENTIAL CONFLICTS
*MAJOR EVENT OPERATION MASTERS (1%=N)
*OPERATION CCDE
*TIMELINE
¥RESQURCE PROFILE
¥*SENSITIVITIES
*INTERFERENCES
*POTENTIAL CONFLICTS

85 INT, LOGISTICS PLAN CONTAINS INTEGRATED LOGISTICS PLANS FOR ALL
SSPE’S,
*ORBITAL MAINTENANCE PLAN
XSPACE STATION QRBITAL MAINTENAKCE PLAW
*PLATFORM ORBITAL MAINTENANCFE PLAM (1%«4)
*TECHNICAL SUPPORT PLAN
*SUPPNRT EQUIPMENT PLAN
¥*SPACE STATION SUPPORT EQUIPMENT PLAN
*PLATFORM SUPPORT EQUIPMENT PLAN(1%=4)
¥SUPPLY SUPPORT PLAN
*FACILITIES PLAN
*TRAMSPORTATIQN PLAN
*TECHNICAL IHFORMATION SYSTENM PLAN
*SPACE STATION INFORMATION PLAY
*PLATFORM INFORMATION PLAN (1%e4)
*PERSONNEL TRAINING PLANW
¥*SPACE STATION TRAINING PLAN
*PLATFORM TRAINING PLAN (1%x<4)

87 MAJOR EVENT OPERATIN CONTAINS PRICR OQOPERATING SCHEDULES FOR EACH TYPF
NS
OF MAJOR EVENT TO SERVE AS A REFERENCE TN
DEVELOPIANG SCHEDULES,
*¥AJCR EVENT OPERATIONS
¥MSTS ORBITER OPERATIONS
*¥CMV OPERATIONS
¥0NTV OPERATIONS
*LAUNCH SERVICES QPERATIONS
*FREE FLYERS SERVICES QPERATICWNS
*RUILDUP QPERATIONS
¥MAJOR MAINTENANCE CPERATIQNS
*PAYLOAD ADDITICN OFERATIONS

89 OPEKAT, EVENTS SCHED CONTAINS TIME TAGGELD COMMANES TQ EXECUTE SCHED=-
ULE
ULED CPFRATIONS,

*TIME TAGGED QOFERATIGN (1%eN)
*EXECUTION TIME
*OQPFERATION
XANDNRESS

E-6



25=APR=1985

BS. DS NAXE
NQ

90 SHORT TERM SCHEDULE

91 TECHNICAL DOCUMENTS

103 INVENTQRIES

108 MATERIALS USAGE

DSDSTRUCT

EUNCIIQNAL.RESCRIRIIQN

*COMMAND

CONTAINS SHORT TERM UPERATING SCHEDULES FOR ALL
SSP FACILITIES AND PAYLOALS., INCLUDES CCCRIN=
ATED USE COF FEND=TO-END DATA NETWORKS AMONG
SSPE’S,
¥*SCHEDULED OPERATICNS
¥*SCHEDULED SPACE STATION OPERATIGNS
¥SCHEDULED CORE QPERATIONS
*SCHEDULED PAYLOAD OPERATIONS
*SCHEDULED RESCURCE UTILIZATION
*THERMAL LCAD FORECASTS
*ELECTRICAL LCAD FORKCASTS
X*CREW TIME FORECASTS
*COMMUNICATION TPAFFIC FORECASTS
*SCHEDULED COP OPERATIONS
(SIMILAR TQ SPACE STATICN)
¥*SCHEDULED POP CPERATIQOMNS
(SIMILAR TO SPACE STATION)
*SCHEDULED SSPS FACILITY CFERATICONS
¥*FACILITY (1%*«N)
*SCHEDULED QOPERATIONS
X*SCHECULEC RESOURCE UTILIZATIOH

CONTAINS MANUALS, PROCEDURES, ANLC CHECKLISTS FOR
OPERATING AND MAINTAINING SSPE’S,
*OQPERATING PROCEDURE
¥*SPACE STATION GRCUND QPERATICN
*SPACE STATICN QANBRQARC CPFERATICN
- ¥PLATFORM QOPERATION
*0OMV OPERATION
*QTV OPERATICN
*PAYLOAD QPERATION
*MAINTENANCE PROCEDURES
*SPACE STATION MAINTENANCE PROCEDURES
*PLATFORM MAINTENANCE PROCEDURES(1%x=4)
¥O0MV MAINTENANCE PRCCEDURES
X*OTV MAINTENANCE PRQCEDURES
X*PAYLOAD MAINTENANCE FROCFRURES (1%*«80)
¥*FREE FLYER SERVICING AND
MAINTENANCE (1%-50)
. ¥*ASSE"BLY AND TEST PRCCELURES (1%=30)
XCHECKLISTS (1%=«120)

CONTAIMS CURRENT INVENTQRIES AND RESUPPLY NEEDS
FOR ALL SSP FACILITIES.,
*GROUND FACILITY INVENTORIES (SEE 253)
$CUSTOMER INVENTORIES (SFE 259)
*STATICH INVENTCRIES (SEE 260)

CONTATNS EXPECTED AND ACTUAL USAGE RATES OF CCl=
SUMARLES AND EXPENCADLES TO CETERPMI*K EXCESSIVF
LEVELS CF 'SAGE AND REVISE SUPPLY SUFPCRT RLANS
OR DETERMINE REASOMS FOR EXCESSIVE USAGE,

€7



25-APR=1985

0S. DS.UAME
80

109 MANUALS

117 TASK STATUS LOG

117 TASK STATUS LOG

120 ENVIRONMENT

121 NAV, STATE/ATTITUDE

ORIGINEL PACE I3
OF POOR QUALITY

EUNCIIONAL.RESCRIRIIQN

DSDSTRUCT

*MATERIALS USAGE
¥*SPACE STATION USAGE
*PLATFORM USAGE (1%=4)
*PAYLOAD USAGE (1%=80)
*GRCUND FACILITY USAGE (1¥=30)

CONTAINS CURRENT SYSTEM MANUALS TQ BE USED
THRCUGHCUT THE SYSTEM AND AVAILABLE EY ELECTRONIC
DATA TRANSFER,

CONTAINS PEMOING TASKS TO BE ACCOMFLISHED BY THE
ONBCARD SYSTEMS, CREW AND THEIR CURRENT STATUS,
*PENDING TASKS
*TASK
*NEED DATE
*TASK STATUS

CONTAINS CURRENT LIST OF CREW SYSTEM TaSkS TO &F
PERFORMED, SCHEDULE DATA, AND CISPOSITION,
X*CREY TASKS (0113)
¥*CREW TASK PENDING
*CREW TASK TO BE PERFORMED
*SCHEDULED REQUIREMENTS
*CREW TASK SCHEDULE
*TASKS COMPLETED
*PERFORMED BY
*TIME COMPLETED
*ELASPED TIME
¥*SYSTEM TASKS
*SYSTEM TASKS PENDING
*SYSTEM TASKS COMPLETED

CONTAINS CURRENT ESTIMATE OF RESIDUAL ATMOSPHERIC
DENSITY AMD MAGNETIC FIELD,

*DENSITY

¥*MAGNETIC FIELD

CONTAINS CURRENT SPACE STATION NAVIGATICK STATE
VECTOR AND ATTITUNE,
*SPACE STATION NAVIGATION STATE/ATTITUDRFE
*STATE
*POSITION
*VELOCITY
¥ATTITUDE
*CRBIT
*ATTITUDE
¥TNCLINATION
¥NODAL CROSSIANG
*RETA ANGLE
¥*CONSTELUATION NAVIGATICN STATE (l%=4)
¥CONSTELLATION ELEMENT
*STATE
*PASITION
E-8 *VELCCITY



25=APR=198K

RS DS_NAME
-19]

123 ENGR, DATA ARCHIVE

124 SHORT TERM CORE SCHE
DULE

125 DATA ACCOUNTING

126 CORE DATA BUFFER

130 SSCC FACILITIES STAT
us

ORIGINAL pacE

£ I3

OF POOR QUALITY CSDSTRUCT

EUNCIIQNAL.RESCRIRIIQN

¥*ATTITUDE
*0ORBIT
*ATTITUDE
*IHCLINATIQN
*NODAL CROSSING
*BETA ANGLFE
*COFLYER RELATIVE STATES (1%=4)
*COFLYER ELEMENT
*RELATIVE STATE
*RELATIVE POSITION
¥RELATIVE VELCCTITY
*ATTITUDE
¥TIME

CONTAINS HISTCRICAL DATA RECCRDS AT LEVEL 18 A:D
BELCW FCR SSPE’S,
XARCHIVAL ENGINEERING FCATA
¥ANALYZED CORE DATA
¥*DATA CATALCG
¥*RETRIEVAL
¥OPERATOR COMMUNICATION
*OPERATOR VOICE COMMUNICATION
*OPERATOR VIDEC COMMUNICATION

CONTAINS SPACE STATION CURRENT AND RECENT (QPERAT~

ING DATA FOR USE ARY GROUND CPERATORS AW4D SYSTEMS
IN MONITORING AND CONTROLLING THE SFACE STATIOW,
¥*CCRE QOPERATING DATA

CONTAINS A LIST OF ALL CUSTCMER AND CURE DATA
DOWNLINKED DURING THE LAST TBD DAYS aND CURRENT
LOCATION,
*CCRE DATA ACCQUNTIMG
*IDENTIFICATICN
*DESCRIPTIAON
*CURRENT LOCATICN
¥CUSTOMER DATA ACCOUNTING
*IDENTIFICATION
XCUSTOMER
*TIME TAG
*CURRENT LOCATICN

PROVIDES TEMPORARY STCRAGE FCR RAW, BULK CORE
DATA PRIODR TO PROCESSIHG,
¥*BULK CORE DATA
¥*CORE STATUS DATA (SKE 0011 CORF STATUZ)
¥CREW STATUS DATA (SEE 0204 CREw STATUS)
*CBJECT STATFS (SEE 0137 CBJIECT STATES)
*CATA SENT

CONTAINS CONMFIGURATION AND EGUIFPMENT AVAILARILITY

/CAFARILITY AND USAGE FCR SSECC FACILITIES,
E-9



25=APR=1985
BESDSTRUCT

DS~ RS.NAYE EUJCIIQEAL.DESCRIRBIIQN
NQ

*SSCC FACILITIES STATUS
*CONFIGURATION
*EQUIPMEANT STATUS
*FACILITIES USAGE
¥INVENTORIES

132 SATELLITE FAC, STATU CONTAINS CURRENT STATUS CF MULTIPLE GROUND
S
FACILITIES TO BE PEFINED CURING TASKS 3 AND 4,

¥RLCC FACILITIES STATUS (1%eh)
*CONFIGURATIQON
¥EQUIPMEXNT STATES
*FACILITIES USAGE
*INVENTORIES

¥POCC FACILITIES STATUS (1%¥=N)
¥*CNONFIGURATION
*EQUIPMENT STATES
*FACILITIES USAGE
*INVENTORIES

*FREE FLYRR CONTROL STATUS
$CONFIGURATICN
*EQUIPMENT STATES
*FACILITIES (SAGE
*INVENTORIES

*PCP COMTROL CENTER STATUS
¥*CONFIGURATION
XEQUIPYENT STATES
¥*FACILITIES USAGE
*INVENTORIES

*COP CONTROT, CENTER STATUS
¥CONFIGURATIQN
¥EQUIPMENT STATES
¥*FACILITIES USAGF
*INVENTORIES

*ENGINEERING DATA CENTER STATUS
*CONFIGURATION
¥EQUIPHMENT STATES
*FACILITIES USAGE
*INVENTORIES

133 DHC FACILITIES STATU CONTAINS CONFIGURATION AND EQUIPMENT AVAILARILITY
S
/CAPABILITY AND USAGE FCR THF DATA HANDLING
CENTER FACILITIES,
¥DHC FACILITIES STATUS
*CONFIGURATIQN
*EQUIPMENT STATUS
¥*FACILITIES USAGFE
¥*INVENTCKIES

135 DEV, FACILITIES STAT CONTAINS CONMFIGURATION AND EQUIPMERT AVAILABILITY
us ’
/CAPARILITY AND USAGE FOR THE CHEC FACILITIES,
*DHC FACILITIES STATUS
E-10



25=APR=1985

DS. DBS.LANME
]

137 ORJECT STATES

139 REALTIME DATA BUFFER

141 P/L OPS DATA RASE

142 PREPRGCESSEDR DATA BU
FFEKR

149 OTV STATUS

CSDSTRUCT

EUSCIIONAL.OESCRIRBRIIQN

*COMFIGURATION
¥*EQUIPMENT STATUS
*FACILITIES USAGE
¥*TRAINING STATUS
*INVENTORTIES

CONTAINS ORBIT AND NAVIGATICH STATE DATA FOR NON=
COOPERATING OBJECTS IN CR NEAR THE SPACE STATION
ORBIT,
¥*O0BJECT NAVIGATION STATE (1%=X)
*OBJECT IDENTIFICATION
*CRJECT STATE
*PCSITION
*VELOCITY
*0BJECT ORBIT
*ATTITUDE
*INCLINATION
*ECCENTRICITY
*NODAL CROSSING
¥*OBJECT RELATIVE STATE
*RELATIVE POSITICN
*RELATIVE VELOQOCITY

CONTAINS REALTIME PAYLOAD AND CORE DATA AWAITIG
DOWNLINK,

*REALTIME DATA

¥REALTIME DATA QUEUEING LIST

CONTAINS CURRENT DATA PERTINENT TO NWNBDARD
CUSTOMER/CPERATOR REALTIME CPERATIQN QF PAYLDAD,
*PAYLNOAD OPERATING DATA (1%*=30)
*PAYLOAD
*OPERATING DATA

CONTAINS CATA IN TEMPORARY RUFFER STORAGE RETIWEEw

GENERAL PREPROCESSING (PARITAL LEVEL 0) AND
TRANSMISSTINN,
*PREPRQCESSED DATA

CONTAINS CURRENT INFORMATION ON THE CONFIGURATION
AND OPERATIONAL READINESS OF THE CTV, TOGETHER
AITH KEY CURRENT MTSSIGN DATA,
¥OQTV STATUS (1=2)
¥CTV IDENTIFICATICN
¥CTV READINESS
X¥CHRCKOUT DIAGNNSTICS
*CONFIGURATIQN
¥OTV MISSTINN DATA
*¥RENDERZVOUS TARGETING
*JTV STATE
£PNSTTION
*VELONCITY
*RELATIVE POSITION



25=APR=198S

0S. DRS.XA¥E
80

150 PROCEDURES

151 MAINTENANCE LOG

1S3 OMV STATUS

DSDSTRUCT

EUNCIIQEAL.DESCRIRIIQN

*RELATIVE VELCCITY
*OTV ATTITUDE
*OTV PAYLOAD STATUS

CONTAINS RECONFIGURABLE FILE OF PRCCEDURE FOR
OPERATION AND MAINTENANCE OF SSPE’S AND PAYLOADS,
INCLUDINT SPACE STATION,
*SPACE STATION PROCEDURE
¥*ABNORMAL AND EMERGEMCY PRCCEDURES
*OPERATING PROCEDURES
*MAINTENANCE PRQCEDURES
*EVA PROCEDURES
¥DECONTAMINATION PRCCEDURES
*CTV MAINTENANCE PRCCEDURES
*CMV MAINTENANCE PRCCEDURES
*CHECKLISTS
¥*SSPE PROCEDURES (1%=N)
¥SSPE NPERATING PROCEDURES
*SSPE MAINTENANCE PROCEDURES

CONTAINS A RECORD QF SSPE MAINTENANCE ACTIOMS
PERFORMED,
*MAINTENANCE ACTIONS
*0TV MAINTENANCE ACTION
¥*MAINTENANCE ACTION
*DATA PERFQRMED
*PART NUMBER
X*0MV MAINTENANCE ACTION
(SIMILAR TG QTV)
¥STATION MAINTENANCE ACTIOH
(SIYILAR TC OTV)
¥*PAYLOAD MAINTEMANCE ACTIOR
(SI4ILAR TO OTV)
¥FM) MAINTENANCE ACTION
kMM MAINTENANCE ACTION
¥SSPE MAINTENANCE ACTION

CONTAINS CURRENT INFORMATION ON THF CO«FIGURATIQN
AND QPERATION READINESS OF THE QMV, TOGETHER wITH
KEY CURRENT MISSION DATA,
*¥OMV STATUS (1=3)
*0MV IDENTIFICATION
*0MV READINESS
*CHECKOUT DIAGNOSTICS
*CONFIGURATION
*C4V YISSION DATA
*RENDEZVOUS TARGETING
$OMV STATE
¥POSITION
*VELOCITY
*REUATIVE POSITION (1<3)
¥RELATIVE VELCCITY (1=2)
$0MV ATTITUDE
*OMV PAYLOAL STATUS
E-12
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DS. RS.HAXE
Ag

171 MGDE STATUS

-

174 NAV, STATE FORECAST

175 STAR/OBJECT CATALOG

176 EPHEMERIDES

193 POWER SYSTE#4 STATUS

DSDSTRUCT

EUNCTIONAL.DESCRIRIION

CONTAINS CURRENT OPERATIONS MCODE FOR SPACE
STATION SYSTEM, SUBSYSTEM AND PAYLOAD SUBSYSTEM
AND PAYLOAD STATUS STORES,
*MODES
*SPACE STATION MQODES
*CORE SYSTEM MQODE (1¥%=12)
*PAYLOAD MODE (1¥=30)

CONTAINS FORECAST NAVIGATION STATES FOK THE SPACE
STATION AND COFLYER,
¥*SPACE STATION NAVIGATICN STATE FORECAST
¥*(CONTENT SIMILAR NAV STATE/ATTITUDE)
¥*COFLYER NAVIGATION STATE FORECAST (1*¥-100)
¥(CONTENT SIMILAR NAV STATE/ATTITUDE)

CONTAINS ABSOLUTE REFERENCE COORDINATES FOR MAJOR
STARS AND SATELLITES TO BE USED IN DETERAINIMG
EPHEMERIDES,
*STAR CATALOG (1*%=N)
¥*OBJECT CATALQG
¥*TDRSS (1%=3)

CONTAINS CURRENT RELATIVE LCCATIGOWN OF SPACF
OBJECTS SUCH AS SATELLITES, SUN, MOON, PLANETS
AND STARS,
*O0BJECT EPHEMERIDES
*TDRSS SATELLITE
*GPS SATELLITE
*SUN
xMOQN
*PLANETS
¥STAR EPHEMERIDES

CONTAINS CURRENT DATA ON THE STATUS, MUDES QR
CONFIGURATION OF POWER SYSTEM EQUIPMFENT, AND
FUNCTIONING OF POWER RQUIPMENT,
¥*POWER SYSTEM STATUS
¥*ARRAY STATUS
¥*ARRAY MODE
XARRAY FAULTS
¥ARRAY PERFORMANCE
¥*STORAGE STATUS
*STORAGE CONFIGHURATION
*STQRAGE FAULTS
¥STCRAGE PERFGRMANCE
*SOURCE CONFIGURATICN
*ENERGY FORECAST
*DISTRIBYUTICN STATUS
*DISTRTBRUTION CONFIGURATION
*NISTRIBUTINN FAULTS
¥LOAD STATUS
*LOADS CONNECTED

43 *POWER DEMAND



25=APR=1985

DSDSTRUCT
0S. DBS-LAME EJNCIIQNAL.RESCRIRIIQN
ag
X*ENERGY HISTORY
*MAINTENANCE NEEDS
199 ECLSS STATUS CONTAINS CURRENT ECLSS EQUIPMENT QPERATING MODES

AND FUNCTIONING,
¥*ECLSS DATA
X*ATMOSPHERIC SYSTEM DATA
*SYSTEM MODE
*TEMPERATURE
*COMPOSITION
*PRESSURE
*HUMIDITY
*4AZARDOUS GASES, VAPORS
*EQUIPMENT STATUS
¥MAKING FLOW RATES
*MAINTENANCE NEECS
¥*GREY WATER SYSTEM STATUS
*CONFIGURATIGCN
¥LEVEL
¥CONTAMINATIONS
*MAINTENANCE NEECS
¥POTABLE WATER SYSTEM STATUS

*CONFIGURATION
*LEVEL
XCONTAMINATIONS
*MAINTENANCE NEECS
200 THERMAL SYSTEM STATU CONTAINS CURRENT DATA ON THE MODE, FUNCTIONING
S

AND PERFORMANCE OF THE THERMAL CONTROL SYSTEM
EQUIPMENT,
¥*THERMAL SYSTEM DATA
*CPERATING MQDE
*THERMAL SYSTEM STATUS
*BUS AND RADIATOR FLUIDS LGOP STATUS
*PAYLOAD I/F HX FERFOPRPVANCE
*RUS PERFORMANCE
*THERMAL LCAD CAPACITY FORECAST
XMAINTENANCE NEEDS

203 CRE% STATUS CONTAINS CURRENT RECORDS OF CREw MECICAL DATA,
OPERATICNS, SCHEDULES, AND TRAINING,
¥*CREW DATA

*MECTCAL RECORD

¥PHYSTIONLCGICAL RECORD
X*NCRMAL PHYSICLOGICAL READINGS
X*ABNCRMAL, PHYSICLGGICAL [DATA
*REQUCED/ANBLYZED PHYSIGLOGICAL
DATA

*NUTRIENT BALANCE

*NUTRIENT IMTAKE

XEXERCIZE PLAN

*CNFRGY EXPENCJITURE

: , <
E-14 ¥TRAINING RECORDS
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RS« RS.a344E
agQ

203 MASS PROPERTIES CONF
IG.

215 RECREATION

228 LONG TFRM ARCHIVE

230 PAYLOAD DATA BUFFER

231 CUSTN“ER COMMANDS

DSDSTRUCT

EUNCIIQNAL.QESCRIRIIQN

¥PROCEDURES CCMPLETED
¥*PROCEDURES REQUIREC
¥CREW PRIVATE MAIL

CONTAINS STATION MASS PROPERTIES AREAS, OMENT 0OF

INTERIA, AND FLEXIBLE BODY MODES,
*MASS PROPERTIES
*STATION MASS
*MOMENT NOF INTERIA
¥*MASS DISTRIBUTION
¥0OMV MASS
*0TV MASS
¥*NSTS ORBITER MASS
. *LARGE CONSTRUCTION MASS
*AREA PRQOPERTIES
¥STATION AREA (3)
*AREA MOMENT (3)
ANSTS AREA (3)
¥LARGE CONSTRUCTION AREA (3)
*ARTICULATED AREAS
*RADIATOR CONFIGURATION
*SOLAR ARRAY CONFIGURATION
*THRUSTER PROPERTIES(1=M)
*THRUST
*VECTOR DIRECTICN (3)
¥MOMENT AREA
*DYNAMIC PROPERTIES
*FLEXIBLE 80DY MODES (39)
*DAMPING COEFFICIENTS (30)

CONTAINS VIDEQO MATERIAL FOR CREW RECREATICN.
*RECREATION MATERIAL

CONTAINS ARCHIVES CF CUSTOMER DATA FOR UP TO Tw¥0O
YEARS, DATA ARE PROCESSED AT LEAST TO LEVEL ¢,
AND MAY BE PROCESSED TO LEVELS REYOND 1A BY THE
CUSTOMER,
¥ARCHIVAL DATA

*LEVEL 0 CUSTCMER DATA

*LEVEL 1A CUSTOMER CATA

*HIGHER LEVEL CUSTOMER DATA

PROVIDES TEMPORARY STCRAGE FOR RAw, BULK PAYLQAD
DATA PRIOR TN PRNCESSING,
¥RULK CUSTOMER [DATA (1#%=32)
¥PAYLOAD
XCUSTOMER
¥PAYLOAD DATA

CONTATNS STORED COMMAND SEQUENCES,
¥CUSTOMER COMAANDS (1%=100)
*IDENTIFIES
¥COMMAND SEQUENCE
E-15
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8S.
a0

240

241

243

244

245

252

RS NAYNE

COMM, EQUIPMENT STAT
us

COMMUNICATION MONITO
R

RECONFIG, PRCCEDURES

TELEMETRY TARLE

NETWORK PLAN LINK PR
ICR,

EVA STATUS

DSDSTRUCT

EUNCIIONAL.DRESCRIRIIQN

(SEF 254)

(SEE 254)

CONTAINS A STANDARD LIRRARY OF AUTOMATED RECONe

FIGURATION PROCEDURES TO MAINTAIN MAXIMUM COMMa

UNICATIONS CAPABILITY IN THE EVENT OF CUMMUNICA=

TIONS EQUIPKENT MALFUNCTICN OF FAILURE,
*RECONFIGURATION PROCEDURES

CONTAINS TELEMETRY ROUTING INFQRMATION TO SELECT
THE MOST APPROPRTATE NETWCRK ROUTING FOR PURPQSE
AND CORE TELEMETRY,
*TELEMETRY RCUTING
*CORE ROUTING
*PAYLOAD ROUTING (1%¥=30)

CONTAINS NETWORK PLANS ANMC PRIORITIES FOR LINK
OPTIONS,

ENETWORK PLAN

*LINK PRIORITIES

CONTAINS CURRENT STATUS, MOLE AND FUNCTION OF

~EMU, MU, ATRLOCX AND OTHER EVA EQUIPMENT,

¥*EVA DATA
¥EMU STATUS
*CONSUMABLE LEVELS
*OXYGEN LEVELS
*NITRCGEN LEVELS
*WATER LEVEL
*BATTERY CHARGE
*CONTAMINATICN LEVELS
*FAULTS
*MAINTENANCE NEELS
¥MMU STATUS
XCONSUMABLE LEVELS
*PROPELLANT LEVEL
*BATTERY CHARGE
*COOLANT
*CONTAMINATICN LEVELS
XFAULTS
¥UAINTENANCE NEEDS
*AIRLOCK STATUS
*3IRLOCK MCDE
*AIR COMPOSITICN
¥AIR PRESSURE
¥AIR TEMPERATURE
¥ATR HUMIDTITY
*CONTAMINATION LEVELS

] NTEMAN C
E-16 MAINTEMANCE MEETCS
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0S. RS.NAME
ag

253 GN & C STATUS

254 C & T STATUS

256 TETHER STATUS

258 GROUND FACILITY INVE
NT,

259 CUSTCOMER INVEHNTORIES

DSDSTRUCT |
EUNCIIONAL.DESCRIRIION
|

CONTAINS CURRENT DATA ON THE STATUS CF MQDKES AND
FUNCTIONS OF GN & C EQUIPMENT,
*GN & C STATUS
¥GN & C MQODE
*ATTITUDE SENSOR STATUS
" ¥*RATE GYRO STATUS
*STAR TRACKER STATUS
¥RCS STATUS
*ATTITUDE CCNTRCL STATUS
¥CMG STATUS
*FLEXIBLE BODY MCDE SENSCR STATUS
¥MAGNETIC TORGUE STATUS
¥*POINTING MOUNT STATUS
¥*MAIN SEQUENCE NEEDS

CONTAINS CURRENT DATA ON COMMUNICATION AND TRACK=
ING SYSTEM EQUIPMENT MCCES AND FUNCTIONING,
*COMMUNICATION MONITORK (241)
¥*TRACKING STATUS
¥TRACKING MODE '
*LONG RANGE TRACKER STATUS -
*PROXIMITY TRACKER STATUS
¥*TRANSMITTER/RECFIVER STATUS-
X*GFS RECEIVER STATUS
*TDRSS TRANSMITTER/RECEIVER STATUS
*MULTIACCESS LINK STATUS
*STATION CUMMUNICATION STATUS
*AUDIO SYSTEM STATUS
*VINDEQ SYSTEM STATUS
¥COMMUNICATION EQUIPMENT STATUS
*MAINTENANCE NEEDS
*EQUTPMEMT AVAILABRILITY
*CONTRQOL PARAMETER STATUS

CONTAINS CURRFNT STATUS GF TETHEK SYSTEM,
*TETHER STATUS
*MOCE |
*STATE |

CONTAINS CURRENT INVENTORIES ANC RESUPPLY NERDS

|
FOR GROUNC FACILITIES, 1
*GROUND INVENTORIES (1%=30)
*MATERIAL LOCATION, STATES

*RESUPPLY REQUIREMENTS
|
|
|

CONTAINS CURRENT INVENTORIES AND RESUPPLY WKEDS
FOR CUSTOMER PAYLOADS,
A*CUSTOMKER TNVENTCRIES (1%=80)
*MATERIAL LOCATION, STATUS
*FQUIPMENT LCCATICN, STATUS
*RESUPPLY REGUIREMENTS

E-17 |
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PSCSTRUCT
0S. BS.NAME EUSCIIONAL.DESCRIRIIQN
ag
260 STATION INVENTORIES CONTAINS CURRENT INVENTCRIES ANC RESUPPLY NEEDS

FOR THE SPACE STATION AND PLATFCRM,
*STATICN INVENTCRIES
*MATERIAL LOCATION, STATUS
*RESUPPLY NEEDS
*PLATFORM INVENTCRIES(1%=4)
¥*MATERIAL LOCATION, STATUS
*RESUPPLY NEEDS

E-18



E.2 Data Store Input/Output

The data flows to and from the data stores contents the functions utilizing

the data store, and the implications of various physical locations for the
data store.

This section shows the data store input and output data flows. The first
column shows the number of the function communicating with the data store.
Where a 0.0 appears, the communicating element is an external agency. The
data store number and name follow. Next is an indicator of whether the data
flow is an input to the data store (I) or an output from the data store (0).
The data flow diagram number and data flow name follow. When an external
agency is involved, its number and name come next. The final entry shows
the level of the data flow diagram in which the data flow appears.

E-19
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E.2P Data Store Input/Output (Platform)

The data flows to and from the data stores contents the functions utilizing

the data store, and the implications of various physical locations for the
data store.

This section shows the data store input and output data flows. The first
column shows the number of the function commynicating with the data store.
Where a 0.0 appears, the communicating element is an external agency. The
data store number and name follow. Next is an indicater of whether the data
flow is an input to the data store (I) or an output from the data store (0).
The data flow diagram number and data flow name follow. When an external
agency is involved, its number and name come next. The final entry shows

the level of the data flow diagram in which the data flow appears.
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