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OSATE InStance MOdeI blue: subcomponent reference

red: classifier reference
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RAMSES Workflow
(Refinement of AADL Models for the Synthesis of Embedded Systems)
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View-Update Problem

The view contains FirstName and LastName only, of all

Q. Change name of Melinda French to Melinda Gates
bl > Change the LastName property of pl
b2 > Delete pland add p1’ with FirstName, LastName

b2 causes loss of Birth data of Melinda.

Even though the state B’ is the same for bl and b2. How
to capture such a difference in the base model?

Transformations: the Asymmetric Case”, Journal of Object Technology, 2011

:Person Person I people associated with Marketing department
FirstName=Melinda || FirstName=il :Depariment
LastName=French LastName=Clinton Name=Marketing : :
Birth=1965-01-01 || Birth=1945-01-01 :get ||RLPerson eBerson
1 T @—» [FirsiName=Melinda| | FirstName=Bill
LastName=French | | LastName=Clinton
Person tate B
FirstName=Bill | _| Department sate
LalastN ame=Cates Mame=Technical state A
Birth=1955-01-01
‘Person :Person p1—pT'
FirstName=Melinda FirstName=Bill b 2 _n2' b
a=Cate N, _ - 1| Pe—p 2
LastName=Gates LastName=Clinton MName=Marketing ]
Birthe_1965-01-0 Birth=1945-01-01
[
Person
FirstName=Bill Depariment ,
LastName=Gates Name=Technical state A'y1
Birth=1955-01-01 ‘put p1':Person p2':Person
? FirstName=Melinda| | FirstName=Bill
LastName=Gates | | LastName=Clinton
—
Person :Person : state B'
FirstName=Melinda FirstName=Bill Deparment
LastName=Gates LastName=Clinton Name=Marketing
Birth= Unkown }| Birth=1945-01-01
|
Person Z. Diskin, et al, “From State- to Delta-Based Bidirectional Model
FirstName=Bill | _| :Department ,
LastName=Gates Name=Technical state A';»
Birth=1955-01-01
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Solution: Delta-based Lens
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v = f(s)
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u(v)

Ty(s) I
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s : Model State

f(Tu(s))

f . View-Generating Function

Vv : View-State
u : View-Update
T : Translation

get v

put
Tul < > ° u
S' V'

(GetPut) s = put(®,s)(s)

(PutGet) get(put(u,s)(s)) =V

(PutPut) put(u’,put(u,s)(s)) =
(b) put(ueu’,s)

=> Declarative Model

=> |nstantiation

=> |nstance Model

=> Updates of Instance Model
=> Deinstantiation

f 1s not a bijection!
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Complications in AADL View-Updates
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Q. Add a property to the _sender
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Complications in AADL View-Updates

AADL Property Value Determination

{ Instance ] /E) =
/‘\ E Tyned I"“-\.] _ {b{ Types
.
E: Instance? @E Instances ] A . )
! o

{ In=tanced

*from OSATE2 Help Contents > AADL2.0 reference manual
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Complications in AADL View-Updates

blue: subcomponent reference
red: classifier reference
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Complications in AADL View-Updates

blue: subcomponent reference
red: classifier reference
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Q. Add a property to the _sender
Soln. Add property to the_sender* or sender.impl or sender
or to proc.impl (applies to the _sender*) ??
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Too many choices and decisions for de-instantiation in AADL-OSATE!
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Another Example: Need for automated de-instantiation

package demo models

public
system main
end main;
demo_models
system implementation main.impl ( main_impl_Instance )
subcomponents 1 proc.impl

procl: process pr‘-:uc.:!.mplj. bl ,Fl) e ity ' ,.-"Fhe sender® {r_ _______ :‘fthe receiver® ,? “

proc2: process proc.impl; /  the_sender / ! the_recever  / / - ;. FA K
end main.impl; f P p ; T ! o

o o s s s s D: i: _______________ 4

process proc main impl ff;;;a;:-éf

end proc; roc? /
Iy B e [ o o man ) A *
process implementation proc.impl ; the_sender p the_recewer / o
subcomponents _;’ ______________ H ________________ ! E’ recever /
the sender: thread sender; ;b} J/

the_receiver: thread receiver;
connections
cnx: feature the_sender.p -» the_receiver.p;
end proc.impl;

thread sender
ot eature; procl and proc2 have the same classifier proc.impl
end sender;

thread receiver
features
p: in feature;
end receiver;

end demo_models;]
A i |
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Another Example: Need for automated de-instantiation
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We want to change the abstract feature p in procl.the sender to data port
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Example: Need for automated de-instantiation

main_impl_Instance

F .
P receiver /

!
II.
; --------- !

/ N\
demo_models
'1
proc.impl
Y Y =
J / the sender® /...
____________ .-"i A’
main.impl h 7
i /' sender
¥
roct” : !
[ ] o)
Emm———————— ¥
/ proc2° /
o _J
A

Simple! Change the corresponding feature.

ADEPT 2023 (Lisbon, Portugal)

TELECOM
Paris
m

W2 1P PARIS




Example: Need for automated de-instantiation

- o
main_impl_Instance
proci
rTTTEEEEEEEEEm ! T TE T e mE e
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A

But this also changes p in proc2.the_sender !!
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Example: Need for automated de-

main_impl_Instance

o

Y
demo_models_refined

proc.impl_ext*
____________ -

!
/ the sender*
,/_ sender_ext ;

main.imp

proc2®
proc.impl ——

proc1®

proc.impl_ext

£ . h
! recewer I
I
I
[ = /
---------- 4

ai e
i 58 dE” ext
B:;[:‘\'bl

Solution with preservation of information Is very
complicated with many extensions and refinements, even
for a simple instance update!
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package demo_models_refined
public
system main

Instantiation™ -

system implementation main.impl
subcomponents
procl: process proc.impl_ext;
proc2: process proc.impl;
end main.impl;

process proc
end proc;

process implementation proc.impl
subcomponents
the_sender: thread sender;
the_receiver: thread receiver;
connections
cnx: feature the_sender.p - the_receiver.p;
end proc.impl;

process implementation proc.impl_ext extends proc.impl
subcomponents
the_sender: refined to thread sender_ ext;
end proc.impl_ext;

thread sender
features
p: out feature;
end sender;

thread sender_ext extends sender
features
p: refined to out data port;
end sender_ext;

thread receiver
features
p: in feature;
end receiver;

end demo_models_refined;
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Real-life Scenario;: RAMSES

’7000 00 ms )= (200 ms -

Abstract _———_ Tp1 | Tm SimplESt refinement pattern in

Model RAMSES:

Changing data port connection

: |
I
1/10{][] — . 00 v "_v_ b e 1 e

- - Tc1
Concrete /i nqueu)am:—(equeu% i/ between two threads by
Model [ =] / = ===/ replacing with a shared data
[ e component.
_______________ |
c |
Lo & data access | The data port features are
() Subprogram ca subprogram parameter
(O Subprogremeall P> subprogrem parameter | changed to data access

| D data subcomponent :p“-“/ event data port |

features.

~ : .

| ¢ » mapping input/output *-==-- > mapping relation

- . |

-
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Too many choices for de-instantiation in AADL!
+
Complications for information preservation due
to many dependencies between elements and
modularity.

Makes de-instantiation of updates highly
complex; requiring automation
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OSATE-DIM

e (OSATE Declarative-Instance Mapping
I 1 Componentinstance
e Eclipse/OSATE-based plugin [Componentinst

Graphical Query Pattern
hasSubcomponent

[Subcomponent]

hasComponentinstance

subCompinst

e Graph Transformations
[Componentinstance]

o VIATRA
m Graphical Queries
m Model Transformation Rules
[ matcher.action(CREATED) } when a pattern match is created

- Reactive natU re (inCremental) subCompinst.subcomponent == null X J if the newly ¢ y

isinheritProperty == TRU

h 4
[eIememCreationPrupertylnherilance(subComplnst)|- add inherited Properties to newly
reated Componhent Instance

isinheritMode == TRUE 2:\/ / if Mode Inheritance preference is t
h 4

[elementCreationModeInherilance(suhComplnst)] add inherited M o newly
created Component Instance

A i |
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OSATE-DIM Values/Aims

e Maximum Information Preservation
e [east/Minimal Change

e \ery-well behaved lens (3 Lens laws)
o No extraneous model updates.
o Equality of updated-model state with updated view-state.
o Composability of updates.

e Flexibility
o Scenarios
o User preferences
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Transformation Scenarios

State-based

-- State-based Demo --

Delta-based with In-place
refinement

-- Delta in-place Demo --

Delta-based with Out-of-place
refinement

Declarative |€—— Instance
Declarative E Instance
e

change

listener
Declarative p—J» Instance

delta-

Refined ¢ Refined face
Declarative Instance
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Case Study: MC-DAG

hyperperiod recovery
: Avod
internal_ ! |

\memony . f B2
obst_outp-> P;obst_in
........... i +info_
corel S TR ey ioemsEReTEREns log

[ pos_outb'—>—}'905_in . :

core2 ynd 3 ' 2 '

\ / 'r O i et P, ' "

\ cpu o e e o ;

main_impl_Instance

Addition of Property Associations (RAMSES::Execution_Slots) for each Thread.

[
e Contain static scheduling tables for each Thread in different Modes LO and HI.
e Properties also reference the core and memory binding model elements, not just static data.
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Case Study: RAMSES

~ A / N
; PR—>p [ ; ;P
the_sender ; the_receiver; ithe_receiver;
the_cpu the_proc the_cpu
X main_linux_Instance = e sender context the_receiver context

"+ 39 more data components”

the_proc
\ refined_model_impl_Instance /

Addition of 2 (+40) Data Components to a Process Component, which are shared by two threads.
The Port Features interfacing the two threads with each other are changed to Data Access Kinds.
New Data Access Connections are also added between the shared Data Components and the Threads.
The added Data Components have varying numbers of Properties, and the total number of newly
added properties is 122.

.
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Conclusion

Introduced View-Update Problem in AADL-OSATE

OSATE-DIM is an automated solution for synchronizing Instance and
Declarative models: 'de-instantiating' the Instance model

Three different scenarios (2 supported currently)
Wide range of view-updates supported
Tested on a preliminary test-bench

Simplifies the development of AADL model refinement tools
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Future Work

Complete Implementation of Delta Out-of-place scenario
Further validation
Integration with RAMSES

Concepts have potential to be used for "transpilation™
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Thank you for your attention
Questions? with Dominique

Tool
Webpage: mem4csd.telecom-paristech.fr
Zenodo artifact DOI: 10.5281/zenod0.6971720

Contact:
Dominique: dominique.blouin@telecom-paris.fr

Rakshit: rakshit.mittal@uantwerpen.be

ADEPT 2023 (Lisbon, Portugal)

W2 1P PARIS


mailto:dominique.blouin@telecom-paris.fr
mailto:rakshit.mittal@student.uantwerpen.be
https://mem4csd.telecom-paristech.fr/

