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 Document centric vs. Model centric approach
* Re-use of Requirements

 Domalin Specific Language

e Instances of Boilerplates

e Constrain the Design
 Re-use of Constraints for Interfaces

e Conclusion
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Document vs. Model centric (1/2)

Document centric @

o Specify User
Requirements as text
 Requirements analysis

 Write System
requirements using text

e Describe level 1 design
as text and model

o Write level 2
requirements as text

e Describe level 2 design
as text and model

Model centric -
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Specify User
Requirements as text
Requirements analysis,
capturing key properties with

parameters and constraints in the
model

Generate System
Requirements document
Describe level 1 design,

formally constrained by
requirements parameters

Generate level 2
requirements document
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Document vs. Model centric (2/2)

Document centric @

Manual verification of
Requirements and
Design

Manual creation of test
cases

Manual impact analysis
using (inconsistent)
requirements and design
documentation

Model centric
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e Automatic validation of
requirements and Design

e Automatic impact
analysis — bottom up and

top down


Presenter
Presentation Notes
Possibly clarify how the automation works.
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REQUIREMENTS — e
Doman Specific Language

« Parameterize quantifiable parameters

e Standard text
* Reuse boilerplates for requirements

package APE_BoilerPlates| @APE_BDiIerPIatem ]J

==aterectypes= A ==zystomization== ??';_J
Requirement C"JSEUA'E;J?EL‘::““TD“* ClosedLoopWavefrontCustomization
[Clazs] AL L _ _ _ _ _ _ | <2 Customization==
-Texd © String [1] = 'rea”n':'rei _”I_TITEEi _ custormizationTarget = «» ClosedLoopWWavefrontErrorRequirerment
ol - String [1] = - T superTypes = HClosedLoopyWavefrontattributes
%
[ |
W
==sterectype==
ClosedLoopWavefromtErrorRequirement
[Clazz]

-Text © String [1] = The =ErrorMame= error between the =reference commands= and the =smeasured signal= far the frequency range of =range= shall be less than =error= wavefront {redefines Text}
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REQUIREMENTS —

Instantiation of Boilerplates

req [Package] System reguirements [ Bs| SystemRecuirement1 ]J

* Replace text parameters
» Redefine default values
of quantifiable

parameters
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==businessRequirement=:=
==RequirementRelated==

User Requirements

T

| ==trace==

==reguirement== [}
System Requirements

[d="5R1"

Text="Root requirement for all system reguirements ”

T

==ClosedloopavefrortErrorRequirement==
IM Closed Loop

==Closedl oopavefrortErrorReqguirement==
PWFS Closed Loop

ld="5R1.15"

Text="The seqmentation errar
hetween the M command and the
measured ASM signal for the frequency
range of =range= shall he less than
=grror= wavefront”

ld="58R1.16"

Text="The segmentation errar
hetwean the PAYWFES command and the
measured ASM signal for the frequency
ranige of =range= shall he less than
=grror= wavefront"

==¥alueType== )
range : Hz [2] = 1,100

2=ValueType== —
error:nm=>5

==WalueType== =
range : Hz [2] = 1,100

==WalueTypes==
error : nm = 30
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par [Elock] PWFSClozedloopdnalysis | P‘I.-“-.IFSCI:::sedLDDpAnaIysis ]J

’]D_|

==Clozedl oopavefromtErrorRequirement==
: PWFS Closed Loop

«xValueTypess El | : PositionActuator [183]
range : Hz [2] = 1,100 | "
L_g__[]_,___. lag:s
=2valueType== — | bandwidth : Hz
error : nm = 30
[

errarnm Irange:Hz[E] actuatorLag : = factustorBandwidth ;. Hz |

[ [ L L] |

==constraint== |
: ClosedLoopModel
1zamplingFreguency=Analyzelrange error actustorBandwwidth, actustorLao)

|_||:-:|r|trDIIerType : Controller Type samplingFrequency . Hz
|
|
zamplingFrequency © Hz | pypsLCS : pypsLCS
|| _ |
==constraint== I: i
: MaxCorrectionTime !
i1 +i2+i3+i4 == 1 fzamplingFregquency i |
|_| |_| I: ' - meanDataAnalysisTime : s
i1 i2 |
. meanAsSMSetPosTime s
! meanCoordinationTime : s
|
| : CCD5T-10
==ReferencesourceRequirement=:= | darkCurrent
: PWFS Reference Source |
— ;v%eﬁfpe:b 7 IET | : photonHoise
| seeing : arcsec =1 darkCurrent Iphntu:unNu:uise
| ==WalueType== | weavelength ==conatraint== |
| lambda : nm = 500 " : SensorSensitivityModel
l_—_—_—_—_—_—_J - acouisitionTime: s
==V alueTypes== = "
| w: StarMagnitude = § | MAGNILHE
_______ —
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Re-use of Constraints for
Interfaces (1/2)

« Define quantifiable System Interfaces
e Constrain all participating components

* Propagate down the system hierarchy
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Re-use of Constraints for )

Interfaces (2/2)
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par [Elock] TelescopelrterfaceContext | TelezcopelnterfaceContext ]J

surface: Temperature realMass | ky

|allnweanlume s Cubo

[ L | L] =
==constraint==

: HazmythinstrumentSpecification

minTempDiff: Temperature ambiert: Temperature

L

1ambient-zurface == maxTempDiff,
surface-ambient == minTempDiff,
realazs == allowedMazz,
realolume == allowedyalume}

o

maxTerﬁpDiff:Temperature allowrediass - ky

realvolume ;| Cuk

=
surface : Temperature

mass : kg = 2500
volume : Cuboid

==junction==
M, - MasmythPlatform

ms : MainStructure

HA : HasmythPlatform

allowedVolume : Cuboid

allowedMass : kg = 3000

: TelescopeEnvironment

ambientTemp : Temperature — I
maxinstrumentAmbientTempDiff : Temperature = 1.5 — I

mininstrumentAmbientTempDiff : Temperature = -5 —
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 Requirements become more than text

« Bind requirements’ parameters to system properties

o Specify system interfaces as executable constraints

* Reusability of model artifacts (requirements, constraints, etc.)
-> easler due to higher abstraction level and less dependence
on actual implementation

 Requirement validation during design phases

e Consistent and correct documentation via auto-generation

e Consistent impact and trade-off analysis
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