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Problem Description

rCOS Modeler for use case-driven,
component based, development

Uses UML (+ rCOS profile)

Development process through
refinement/transformation

Verification (model checking), code-
gen (Java), test-case generation
(MBT)



Where are the models?

®Possible views:

® There is no model—at least not until
you're finished.

® There a (too) many models—many
models along the way to the result.

® There is only one model—but not the
one you expected!



Modeling Levels: OMG

PIM-to-PSM:

“50-70% automation® CORBA, RMI, ..

PSM-to-code:
“full automation”
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i_evel of abstraction

Publication
Cor%ract f )
= e
Design . )
L
Implementatior] .
lierarchy of components

’ Q\@“ Class Diagrams
N\\)\\\' Functionality Specification
Interaction Diagram
tate Machine Diagram



Creating Models
(UML style)

® Atomic actions:

® add child elemer

tional model editing,
lather, rinse, repeat.

v




PIM: sub-divisions
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Transformations in rCOS

Class model:

® *“Usual suspects”, implemented:

® Expert Pattern, simple Auto-refine
® Manual refinement steps
Abstraction (on the method-level)

Integration (merge state machine into
“guarded designs”)

Component/Use case: splitting into sub-
components/use cases (in progress)



S

ardPay... (c

CardPayment

1 Zharcodd

Cashdesk

Current setup (1)

boolean
+ enableExpress
+ disableExpress

+ startSale
+ finishSale

+ cardPay (g

+ exmode

+ cashPay (4
+ enterlte

+ autho.. {c

10



urrent setup (2)

Cashdesk

+ exmode © boolean

+ enableExpress

+ disableExpress

+ startSale §

+ finishSale

+ cardPay(c: Card)

+ cashPay (a : double, out c : double)
+ enterltem{code : Barcode, gty | int)

In order to obtain a fully D
executable model, please
right click on this class,
select rCOS->run chain

of operations.

The *Refine mMma.nds
are in the bottom right

1 +Clock

Clock

+ date {out result : Date)

Date

corner of this diagram.

1
1

Sale

1 1 T +date

‘._tﬂe_} + complete

+ total : double

+store F

Vi

+pay

+ Quantity : int

: boolean

L '7"'-"

Card

+ subtotal ; double i Rert - "
+ Lineltem (b : Barcode, g @ int) e = Ay state machine
/\
1 _ 1 abstractions &
1 od e [ | amenable to C
el N CashPayment CardPayment
o 11 - doubl
Bank Arcode ; +amount 1 double
< + price ..d'uuble + Ehinnoe = doibia s rdPay... {c: C...
+ 5tock int
+ autho.. (c:Card, t . double) : boSlaglP R +barcodd + CashP... (a : double...

This command will integrate the state-machine into the Cashdesk in true
multi-view style. It will apply further refinements to remove CHADS with
RETURN for a robust design. A C5P snapshot is taken before and after, and
a CSP model with both definitions for the Cashdesk (before and after
refining CHADS) is produced. The snapshot contains a few interesting
assertions, like showing that a true FD-refinement took place,

Thicr alhramaticne ic enthae feiial b tha barmaint hasa ie fha sobansabine

11

This command

and applies th



Transformations...

...are based on meta-model with
classes and associations/attributes.

... can be primitive actions
(add, delete, update).

...have formal parameters.

...can be chained: output of one
transformation is input for another one.

...have prerequisites.
...are refinements (proof!).

12



Updating a model through a

transformation
®\Workflow:

® User selects transformation and
arguments. Example:
Expert pattern applied oo sub-

® Compute and execute primitive
actions.

13



Alternative

Transformations become the model!

(+ Initial moael)

® Primitive actions are singleton transformations,
corresponding to traditional editing steps!

® Final model described by (final) “chain” of
transformations.

14



Editing chains of
transformations

® Transformation as batch job.

® Achieving the desired output model
means changing the transformations.

® Inserting/removing a step influences
subsequent step because of
dependencies.

® Especially so when there are proof
obligations/proofs.

15



Example:

package CoCoME ClassModel )

Cashdesk::finishSale() {
[ sale != null - sale.complete' = true];

Cashdesk

Cashdesk

+exmode : boolean

+exmode : boolean

+ enableExpress {

+ disableExpress ()

+ startSale [

+ finishSale

+ cardPay{c : Card)

+ cashPay{a : double, out C ; double)
+ enterltem{code : Barcode, qty © int)

Class
"Cashdesk"
+enablebxpress

+ disableExpress ) ¥

+ startSale ()
+ finishSale { "MinishS.ale™

+ cardPay(c : Card)

+ cashPay (a : double, out c | double)

Expert Pattern

Assnciation
"gala”

Computed dependencies

N

+ enterltem {code : Barcode, gty @ int)

1
1 +sale
W

Sale

+complete . boclean
+total @ double

+ Sale (c: boolean, d ; Date)

var double sum;
sum :=0;

for (Lineltem | : sale.lines) {
[ = sum' = sum + |.subtotal]

3

[ —sale.total' = sum]|;
end sum

}

1
1 +5ale
Nl

Sale
+ complete : boolean
+total : double
+%aledc ; boolean, d | Date)
+ TinishSale {

Cashdesk::finishSale()
{ sale.finishSale() }

Sale::finishSale() {
[ = complete' = true];
var double sum;
sum = 0;
for (Lineltem | : lines) {
[ = sum' = sum + |.subtotall]
3
[ + total' = sum];
end sum

} 16

. create operation =]
5 “finishSale”

!

L

=1
1 update design I

update design

Cashdesk:: Sale::
finishSale finishSale




Things to consider

® Change to the (initial) spec of
Cashdesk:finshSd )
— re-apply transformation.

® Change in the hierarchy of Sd e
requiring to re-check prerequisites.

® There was no Sd e:finshSd &)
before—now other
transformations/editing actions may
depend on it.

17



Some observations

Refinement-based modeling means developing a program
that will transform your model (what about strategies?).

Model becomes data structure, transformation becomes
the model (Composition of transformations).

Inherits many (interesting) problems and solutions from
programming/program analysis;
dependency tracking may have huge overhead?

“Semantic overhead” from refinement setting.

Presentation issues (GUI just a view; trans-formation
should be in-memory instead of on-disk).

Multi-view: you may not be seeing whole model/entire
Impact.

18



A quick word on proof
obligations

®Source of proof obligations:
* Prerequisites of transformations (semantic!).
* NOT for refinements themselves...

e ...except for manual refinement steps
(which syntactically substitute one design for
another).

* May be updated when re-running transformations.

®Proofs:
e Stored together with transformation.
* Re-checked when transformation is re-run.

* Needs to be updated/re-done when it fails.

19



Appealing visual
notation?

. e F - N, _— o
|1:EmpiyModel I /| zadd{c1m = |3:add("C2") =| ] |4:add("op1") ]|

. | Model | a1 | 3 |
o s -\-H-r F
: -4/;# '4551, 3 | - = fffff}jﬁ1
T:del €2 || €1 | Gtransform =[ | . |S:update =
[ r— "some pattern” L0
031 Op1

Dp2

i:EmpryModel / Zeadd("ci®y —.  |J:add({"c3" dradd "opl"
= —{ |

¥
7: transform £z Gitransform

& ! "goma L "apother Ly
fP:__--- pattern" ol pattern” P

op2
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Trying out rCOS

Software Updates and Add-ons

!" Installed Software | Available Software: ]

type filter text >x: g Install... )]
I Narne WVersion
| 1 » ] Ganymede Update Site
E v ] rCOS Modeler - metadata 2k
™ ¥ 100 rCoS Madeler
Fj =[» rCOS Meta Model Feature 1.2.3
- — T T —
™ L rCOS Modeler Feature 123 (" Add site...
E =# rCOS Madeler Library Feature 1.2.3
: L4 Ua The Eclipse Project Updates f’iManage T '\.:
)
;/ Refresh \;
———————————————————— : ] s —_—
M Show only the latest versions of available software
: Include items that have already been installed
Open the 'Automatic Updates' preference page to set up an automatic update schedule.
® ()
1|(4% *CoCoME_ComponentModel.rcosdi 32
* || {CoCoME /cocome_usecase_refinement/ColoME_ComponentModel.rcosdi
ﬁS!leﬂ Component Model CoCeMT c:mmﬁnnl:\lauzl/]
4
*
<<component>> gl

ervice Componant
Process Component

< <ServiceComponents>

Comment Link

i ProcessSale

i Port <<companents > El

i Connections ) <<SarvicaComponant:>>
Interface Realization | cashpes. F - ——

s Usage mew I

-+ Composition L — o

. - - CashPaymentiF

<& Delegation (!1\

e d CasnPavmenes ~
Comment b

<<component>> E

<<ServiceComponent>>
CashPavmant

Lt

<<components> E

<<5ServiceComponent>>
CardPavmignt

([* Problems !-... Javadec |2 Duiara(inn'[-El Censole| @ Errar Log i

[E5 <<contractintarfaces> <lnterface> CashDeskiF
Property Value
el
M ! w Contract Interface
Dperations Contract

Stereatypes

= <<contracts> <Package> _{SaloKfwEdyyBP40Yi-50g_Contract

® Eclipse Ganymede (3.4.2)
® rCOS Eclipse update site:

® http://rcos.iist.unu.edu/eclips
el

® Download
models

the example

- .
eclipse

TOPCASED
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