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

« Domain Specific Language

« Instances of Boilerplates

« Constrain the Design
* Re-use of Constraints for Interfaces

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

Document centric @

« Specify User
Requirements as text
* Requirements analysis

« Write System
requirements using text

« Describe level 1 design
as text and model

« Write level 2
requirements as text

« 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) Ve

P

Document centric @ Model centric .,
« Manual verification of Automatic validation of

T

Requirements and requirements and Design
Design . Automatic impact

« Manual creation of test analysis — bottom up and
cases top down

« Manual impact analysis
using (inconsistent)
requirements and design
documentation
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REQUIREMENTS —
Doman Specific Language

« Parameterize quantifiable parameters
e Standard text
* Reuse boilerplates for requirements

package APE_BEoilerPlates [ @APE_E:-:.uerPlatem ]J

==aterectypes= A ==zystomization== ??';_J
Requirement C"JSEUA'E;J?EL‘::““TD“* ClosedLoopWavefrontCustomization
[“lass] 4 = = e e s << Customization=»
-Texd © String [1] = 'rea”n':'rei _”I_TITEEi _ custormizationTarget = «» ClosedLoopWWavefrontErrorRequirerment
ol - String [1] = - T superTypes = HClosedLoopyWavefrontattributes
7%
[ |
W
==sterectype==
ClosedLoopWavefromtErrorRequirement

[Clazz]
-Text : String [1] = The =Errorblames= error between the =reference command= and the =measured signal= for the frequency range of =range= shall be less than =error= wavefront {redefines Text}
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REQUIREMENTS -

Instantiation of Boilerplates

req [Package] System requirements [ g SystemRequirements1 ]J

* Replace text parameters
 Redefine default values
of quantifiable

parameters
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==huzinessReguirement:==
==ReqguirementRelated==

User Requirements

T

| ==traces==

==requirement== A
System Requirements

d="5R1"

Text="Root requirement for all system reguirements ”

i

==ClosedloopWavefrortErrorRequirement==
IM Closed Loop

==Closedl oopWavefrortErrorReqguirement==
PWFS Closed Loop

ld="58R1.15"

Text="The segmentation error
hetween the IM command and the
measured ASM signal far the frequency
range of =range= shall be less than
=grrors wavefront.”

ld="5R1.16"

Text="The segmentation error
hetween the PYWFS command and the
measured ASM signal far the fregquency
range of =range= shall be less than
=grrar= wavefront"

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

==ValueType== —
error:nm=>5

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

==ValueTypes==
error : nm = 30
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par [Block] PWFSClosedLoopAnalysis FWFSCIosedLoopAnalysis ]J

==ClosedLoopWavefrontErrorRequirement==
: PWFS Closed Loop

range : Hz [2] = 1,100

o —

==ValueType== = l

==ValueType=>
error : nm = 30

L

actuatorBandwvicth : Hz

error:nm Jrange:Hz[2] actuatorLag : s
==zconstraint==
: ClosedLoopModel

_{s,’a'niplingF requency=Analyze(range error actustorBandwidth, actustorLac)}
HcontrollerType : ControllerType

samplingFrequency : Hz

bandwidth:Hz

PWFSSamplingFrequency : Hz = 0.03 !

—_—— . Epm— e ———

samplingFrequency : Hz

L

pypsLCS : pypsLCS

==constraint== I: i4
: MaxCorrectionTime
{i1+i2+i3+i4 == 1/samplingFrequency } i3

H N

meanDataAnalysisTime : s

i i2

meanASMSetPosTime :s

==ReferenceSourceRequirement==
: PWFS Reference Source

meanCoordinationTime : s ()

: CCD57-10

darkCurrent

A ==ValueType=>
| seeing : arcsec =1

—

darkCurrent

photonNoise

IphotonNoise

| ==<ValueType=> 5
lambda : nm = 500

r ==ValueType=»= )
| w: StarMagnitude = 8

-

magnitu

de
.

wavelen&ﬁ z=constraint==
: SensorSensitivityModel

| ]

acquisitionTime:s
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Re-use of Constraints for Pl
Interfaces (1/2)

+

* Define quantifiable System Interfaces
« 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 [Block] TelescopelrterfaceContext [ TelescupelrﬁerfaceCDrﬂex‘t ]J

surface: Temperature

realaszs ; kg |allu:uwed‘-.fnlume s Ukl

( L |

==constraint==

-

: HasmythinstrumentSpecification

minTempDiff: Temperature ambient: Temperature

L Ll

{ambient-surface == maxTemphiff,
surface-ambient == minTempDiff,
realazs == allowedMazz,
realVolume == allovedyolume}

o

maxTer*pDiff:Temperature

allovwvediazs T kY | reaivalume - Cub

[
surface : Temperature

mass : kg = 2500
volume : Cuboid

ms : MainStructure

==junction==
M, - MazmythPlatform

HA : HasmythPlatform

allowedVolume : Cuboid [

allowedMass : kg = 8000

: TelescopeEnvironmennt

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

« Specify system interfaces as executable constraints

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

« Requirement validation during design phases

» Consistent and correct documentation via auto-generation

« Consistent impact and trade-off analysis
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