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AGENDA

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

« Domain Specific Language

* |Instances of Bollerplates

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

« Conclusion
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Document centric

« Specify User
Requirements as text

 Reqguirements analysis

* Write System
requirements using text

» Describe level 1 design
as text and model

 Writelevel 2
requirements as text

* Describe level 2 design
as text and model

Model centric ;EE

L

ESO

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) ) e

Document centric Model centric ﬁ;

* Manual verification of « Automatic validation of
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
« Standard text

 Reuse bollerplates for requirements

package APE_BoderPlates | [E5 APE_BoilerPlatest | |

zastereotypes== [N ) , - =<Customization==
Requirement ﬂlﬂﬁﬂﬁ?wﬂmﬂ ClosedLoopWavefrontCustomization
(| 28
| [Class] . s e mmameenramere o i <<Customization>> .
-Text : String [1] = 're”"“ -_r;'_“h-j = 1100 ' customizationTarget = «» ClosedLoopWavefrontEmorReqguirement
-Id : String [1] = e i isuperTypes = & ClosedLoopWavelrontAtiributes

[ | ﬁ:

==ztereotype==
ClosedL oopWavelromtErrorRequireament
[Clazz]

-Texd : Siring [1] = The =ErrorMame= error between the sreference 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 reqguirements [ |E' SvstemBeguirement 1 ]J

aan Crganisation
L IrCMmiIca

==huzinessRequirement== |
==RequiremertRelated==

 Replace text parameters T N emeris

i
- | ==traces=:=
 Redefine default values -
System Requirements
f tlfl bI |d=IIEH1II
0 q Uan I Ia e Text ="Root requirement far all system reguirements.”
t 5]
-:-:CI::EdLu:nu:np'l.-“-.l'aveﬂ::rdErru:urHequiremerd:—:— ::cCIDSEdLDDpWavefantErrurHequiremerﬂ:—:—
IM Closed Loop PWFS Closed Loop
o = S e Id="3R1.16"
Text="The segmentation errar Text="The segmentation error
between the IM command and the between the PYWFS command and the
measured ASM signal for the frequency | |measured ASh signal for the fregquency
range of =range= shall be less than range of =range= shall be less than
=grror= wavefront." =arrars wavefront."
-.'=~"=C';-."'EI|L.I_E-:T':."F-:IE-'-‘=“-‘=T . IEI | ..- -:I-:V;Iuefypé:;-:- . IEI :
range : Hz [2] = 1,100 'range : Hz [2] = 1,100
:. :=~"=C'";"'i-5||L-Ié:|:':."F.II-E'-:-“=“-“=“- IEI :._-:-:";-':élu.ef'ﬂ-:u-n-a:-:- - CH ]
error:nm-=5 Cerror :nm = 30 _
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par [Block] PWFSClosedLoopAnalysis | (B8

PWF SClosedLoopanalysis U

' z=ClosedLoopWavetrontErrorRequirements=

: PWFS Closed Loop

—

s ::v;b.m?m;: = Zﬂ
range : Hz [2] = 1,100
L

'l:":"HTﬁh'.-l;T‘l"ﬂl_ﬂ'hh_ E_
error : nm = 30

-

{samplingFrequency=Analyze(range error actuatorBandwidth, actustorLag)}
| |eontrolierType : ControlierType

rwlgn:HzL‘-!] actugtorLag - = (actustorBandwicth ; Hz
- n L | | L]
<Constrain=»
: ClosedLoopModel

Wrewﬂw:ﬂz!_

meanDataAnalysisTime : s

meanASMSetPosTime : s =

meanCoordinationTime : & A l

: CCDS7-10

darkCurrent

, photonMoise

llsﬂ'nplui#requm: Hz
==consiraint== i4
: MaxCorrectionTime J:
{i1 +12+i3+14 == 1/samplingFrecuency) |
o [ | L
il i2
: PWFS Reference Source
=<ValueType=> ¢
| seeing : arcsec =1 kCurrent
[ |
| ==<VWalueType=> g =<constraint==
 lambda : nm = 500 | : SensorSensitivityModel
n ﬂﬂvﬁﬂtﬁu{wﬁ E |
| w: StarMagnitude = 8 e

acquiztionTime: s




Re-use of Constraints for
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)

ESO

European Organisation
for Astronamical
Research in the
Southemn Hermisphera

par [Block] TelescopelnterfaceContexdt | q:. TelescopeinterfaceContent U

surface: Temperaiure realdaszs - kg |ﬂuwetﬂ-"nh_4ma ; Cubo
=<constraint==
: NasmythinstrumentSpecification
{ambiert-surface <= macxT ¢
surtace-ambient <= minTempDiff,
realhass == alowedMass,
.. o N realyvolume == alliowedolume }
ni‘iTF[iermm ambient: Temperature
| [ ] -] ] -]
nmxTeerDin:Teﬂmermre allowedMass: kg | reap/olume - Cub

surface : Temperature

mass : kg = 2500

wolume : Cuboid |

e=junclions:=
MA : NasmythPlatform

HA: HasmythPlatform [ |

allowedVolume : Cuboid

allowedMass : kg = BO00 I

: TelescopeEnvironment
ambientTemp : Temperature — I

maxinstrumentAmbientTempDiff : Temperature = 1.5 I |

nirm-trumumﬂ.n—m:iﬂul'enmnﬁ : Temperature = -5

Presented ta the ICALEPCS by Robert Karban | 12.10.2008

— am

I iE+ 111l +




CONCLUSION

* Requirements become more than text

* Bind requirements’ parameters to system properties

« 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

« Consistent and correct documentation via auto-generation

» Consistent impact and trade-off analysis
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