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Command Constraints

Purpose
* |dentify Constraint Types
« Evaluate Performance Considerations
Approach
« Studied Constraint Checking on Existing Missions
- WIND/POLAR CMS
- PARR
 Requested Information on Constraints from LMC
* Discussed Constraint Rule Types with FOT
 Examined Need for Interactive Constraint Checking
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Command Constraint Results

Wind/Polar Disadvantages

« C Code, Not C++

« Searches Entire Command List for Each Constraint
PARR Disadvantages

« Focuses on Activity Level Constraint Checking

Customized Solution
* Lessons Learned from Wind/Polar and PARR
- Rule Types
- Integrated FOT Suggestions
- Database Defined Constraints
- Associating Constraints with Command Facilitates Access

- Command List Implemented as Doubly Linked List to Allow
Forward and Backward Search for Constraint Satisfiers
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Command Constraint Results

« Command Model will Spawn New Process to Perform Constraint
Checks

- Allows for Simultaneous Checking of DAS Command List, RTS
Definitions, Activity Definitions, and Procedure Definitions

* Interactive Command-level Constraint Checking Can be Eliminated

- Command Sequences Within an Activity Definition are Constraint
Free

Reduces Probability of Command-Level Constraint Violations in
Scheduling or Load Generation

- Activity Constraints are Interactively Checked at Scheduling
- Reduces Amount of Data to be Passed between PAS and CMS
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CMS Ground Script Changeover

Purpose
« Streamline Transition from One Ground Script to Next
* Eliminate Need for Configuration Management of Ground Scripts

Approach
* Discussed Operations Concept with FOT
- Present Current and Proposed Concepts
- Get Feedback
 Analyzed PDR Design of CMS and FUI
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CMS GS Changeover Results

CMS Will Maintain Continuous Ground Schedule
* New Directives Merged into Ground Schedule When DAS Received

User Will Request Portion of Ground Schedule Based on Time Span

* Previous User Edits of Ground Script Will Be Retained When New
Portion of Ground Schedule Is Loaded

» User Will Be Notified If Request Is Not Contiguous
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CMS Reuse Maximization

Purpose
* Reuse Software Across FOS Subsystems

Approach
« Analyzed Prototype Design of PAS Interface and CMS Processes
* Analyzed PDR Design of CMS and other FOS Subsystems

Results
« Merged Command Directive Class with FUI and DMS
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NASA'S MISSION TO PLANET EARTH
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EARTH PROBES

FUI Directive Object Model
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EARTH OBSERVING SYSTEM

FuClParseDirective

|
— myD : FuTdD: I
]

{abdtract}
References
FuClLocalVar
_ myName : String
_ myType :enum{EcTInt, EcTReal, String...} FuClLiteral T ——"
_  myNumElements :EcTint=1 u gleDataSource
~ *myValue :union{EcTInt, EcTReal, String...} - mﬁ;‘)‘f ':eunr:?nn((EE;TTl‘r::LEE(;:T.I-F?::ILSSI:&ngg. )}
T Setval(enum type, union value) : EcTvoid - . i — cont. data_sources
+ Getval() :union{EcTInt, EcTReal, String...} + Getval() : union{EcTInt, EcTReal, String...}
+ GetType() : enum{EcTInt, EcTReal, String...} ' gee:\jgﬁ:gumewﬂsgﬁcl;l]nca ‘E\JCET)ReélvEg;r{/n(jgia-)
v FuClLogicExp FuClinstruction
FuClComment
- myOperator : EcTInt _ mylnstructionText : String
myText : String _ myType :enum{ground, sc, instr,local}
- - + Evaluate(FuClLiteral valuel, FuClLiteral value2) : EcTBoolean _ myStatus : EcTInt
+ SetText(String text) : EcTVoid + Evaluate(FuClLiteral valuel) : EcTBoolean
+ GetText() :String + SetOperator(EcTInt optr) : ECTVoid + Send() :EcTVoid
+ VerifyAuthority() : EcTInt
+ Execute() :EcTVoid
- + Abort() :EcTVoid
FuClFunction + Cancel() :EcTVoid
¥

myName : String Setinstr(enum type, String instr)  : ECTVoid

FuClAlgebraicEx|
FuClLabel o P myValue : double

myName : String _myOperator : EcTint

myOffset : EcTInt

+

Evaluate(FuClLiteral valuel) : FuClLiteral
SetFun(double (*func_name)) : EcTVoid

Evaluate(FuClLiteral valuel, FuClLiteral value2) : FuClLiteral
Evaluate(FuClLiteral valuel) : FuClLiteral

AssignVal(FuClLocalVar* varl, FuClLiteral valuel) : EcTVoid sends/receives
SetOperator(EcTInt optr) : EcTVoid

+

+

Jump() : EcTVoid
SetlLabel(String label, EcTInt offset)  : EcTVoid

+

o+

FoUilnstruction

myld
myStatus : enum

{abstract}
{shared ? all FOS S/S}

I/F object sent/received with all FOS S/S
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NASA'S MISSION TO PLANET EARTH

CMS Schedule Directive
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EARTH OBSERVING SYSTEM

FoClDirective
_  myTimeStamp : EcTTime
_ myKeyword : String
_myDirectiveText : String
" 3 _ mySource : enum{manual,proc,gs}
FmScDircective reat _ myDataSourceld : FuTdDataSource* = NULL
_ myLineNum : EcTint
_ myStatus : EcTint
_ myProcControl : FuCIProcControlWin*
_ myGndScript : FuGsGroundScriptControl*
_ myProc : FoClProcedure*
+ CheckSyntax(EcTInt errcode) : EcTBoolean
+ Parse() : EcTint
+ Execute() : EcTint
+ UpdateStatus() : EcTint
+ LogDirective() : EcTint
{shared ? FUI,FMN,FPS}
FmScGroundDirective
FmScGroundComment _ myKeyword : String mScOrbitalEventDirective
myKeyword : String _ myParameters : RWSlistCollectables = NULL
+  GetKeyword() : String + GetKeyword() : String
+ SetKeyword(const String) : EcTVoid + GetParameters() : RwSlistCollectables&
+ SetKeyword(const String) : EcTVoid
+ SetParameters(const RWSlistCollectables&) : EcTVoid
FmScSpaceDirective
_ myBinary
myMnemonic : String
_ myParameters : RWSlistCollectables = NULL
+ GenerateBinary() : EcTint
+ GenerateComment() : EcTVoid
+ GetBinaryForm()
+ GetMnemonic() : String
FmScRTCommand + GetParameters() : RWSlistCollectables&
myMnemonic : String + SetMnemonic(const String) : EcTVoid
FmScProcedureCal + SetParameters(const RWSlistCollectables&) : EcTVoid

+  GetMnemonic() : String
+ SetMnemonic(const String&) : EcTVoid

FmScUplinkCommand
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DMS Activity Definition Directive
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FoAcParameter

myMnemonic : String
myValue : String

o+ o+

GetMnemonic() : String
SetMnemonic(const String): EcTVoid
GetValue() : String

SetValue(const String): EcTVoid

FoDbAccessor

FoAcActivityDef

myName : String

+ GetName() : String
+ SetName(const String): EcTVoid

FoAcDirective

myStartStoplnd: EcTint
myDeltaTime : RWTime

FoCmConstraint

GetStartStopInd() : EcTint
GetDeltaTime() : RWTime
SetStartStopInd(EcTInt): EcTVoid
SetDeltaTime(RWTime): EcTVoid

myTrigger : String
mySatisfier : String

+ +

GetTrigger() : String
GetSatisfier(const String): EcTVoid

JAN

FoAcGroundDirective

FoAcSpaceDirective

myKeyword : String

myMnemonic : String

FoAcGroundComment

+ GetKeyword() : String

+ SetKeyword(const String): EctVoid

+ GetMnemonic() : String
+ SetMnemonic(const String): EcTVoid

myKeyword : String

FmAcProcedureCall

FoAcRTCommand

myMnemonic : String

FoAcUplinkCommand

+ GetMnemonic() : String

+ SetMnemonic(const String): Ectvoid

T
+

GetKeyword() : String
SetKeyword(const String): EcTVoid
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NASA'S MISSION TO PLANET EARTH
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FOS Merged Directive
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EARTH OBSERVING SYSTEM

cont. directive

FuCIParseDirective

tract)

{a

/\ generates

FoEcTime FoEcDirective
myEpoch : RWTime: <> _ myDirectiveText : RWCString
_ mySource : enum{manual proc,gs)
+ GetEpoch() : RWTime& _ myDataSourceld : FuTdDataSource* = NULL
+  SetEpoch(const RWTime&) ~ : EcTVoid - mysaus e
_ myLinel

EcTint
mmecCun(m\ FuCIProcControlin®
o

FoEcDettaTime myProc : FoCIoncedurE'
myActivtyl

myDASId Er:Tmt
myProcFlag : enum {y.n}

‘myPlusMinusSign : EcTChar -
myStartStopindicator : EcTChar -

FoEcAbsoluteTime.

TGt PlusVinus) T EcTChar _ myParameters : RWSlistCollectables
+ Getsansiopy - EeTCrar
T SetPlosMinis(EeTChay - EcTvoid + CheckSyniax(EcTint encode)
+ selsxansmmsﬂchm EcTVoid + Parse)
+ Execute)
+ UpdateStatus()
+  LogDirective()
FoEcSpaceTime
‘myConversionFactor - EcTFIoal = 1.024,
+ GelConversionFactor() - EcTFloat e
+  SetConversionFactor(EcTFloal) ~ : EcTVoid
myActvityid - EcTint
myNumberSpaceCommands ~ EcTint
RWBIIVec
~ o size t
vec_ : RWayte*
FoEcSpaceDireciive
+ ClearBi(unsigned in) - void
L G (:onglRWEy)le‘ By RWEes FoEcGroundDirective
+ firstFalse() : size_t _ mycritcalFlag : EcTint yReyword  RWCSTng
+ firstTrue() :size_t _ myinhibitid : EcTint
+ \sEquaI(cnnsARWBu\/ec&) RWBoolean [——<>{ - myMnemonic :RWCString +  GetKeyword() : RWCStri
+ length() - siz _ myRTSFlag : EcTint + SlKewmm(conisWCSmng&) EcTVoid
+ pnnlon(nslream&) ostreamé
+ restoreFrom(RWvistream) : void + FigureBinary() : ECTInt
+  restoreFrom(RWFile&) : void + GetBinary() : RWBitVec&
+  resize(unsigned int) +  Getinhibitid() : EcTint
N n(RWostreamé) : void +  GetMnemonic() : RWCString&
+ saveON(RWFileg) : voi + GeRTSFlag() : EcTint
+ scanFromistreama) : istreamé + Setinhibitid(EcTInY) : EcTVoid
engihEr(unsigned int unsigned int) : void + SetMnemonic(const RWCSring&)  : EcTVoid
T nbytes :sizet + SelRTSFlag(EcTIni) : ECTVoid
iUl size t + GelCiiticalFlag() : EcTint
+  Se(CriicalFlag(EcTIny : EcTVoid

FoEcElse FoEcRTCommand
_ myBinary : RWBitvec
myMnemonic : RWCString
FoEcElself
FoECEndIl
FoEcEndProc
| FoEcO

| FoEcUplinkCommand | FOECEXecRTS |

FoEcComment

GeiBinary() : RWBIlVeca
Gethnemonic() : RWCString& -
SetBinary() : EcTint T Geteyword() : RWCSng&

SetMnemonic(const RWCSIring&)  : ECTVoid + Seteyword(bons: RWESTnGE)  : EcTVORd

myKeyword_: RWCString

N

FoEcLabel

| | all
‘myName : RWCString FoEcLogicalExp

FoEcWait
myOffset : EcTint
Y " myOperator : EcTInt

T Gen RWCSIngE.

T Semame) - Rwesing T Evaluate(FuCILiteral valuel, FuCILiteral value2) : EcTInt selBit(unsigned ini)
Bets ‘é o +  Evaluate(FuClLiteral value1) : EcTint ‘eZ‘Bn(uns-g"e?'m) .

* indexRangeEr(unsigned int

+ SetName(const RWCString&) : EcTVoid +_ SetOperator(EcTint opir) : EcTVold

+ SelOffset(EcTInY : EcTVoid
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