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Problem statement

¢ : CComp ¢ : CComp ¢ : CComp

¢ : CComp ¢ : CComp ¢ : CComp

Component
Library

* Product families: diversity and commonality
* Resource constraints

* Compositionality
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Goals

»| pi pintf rintf
c2: CComp2 |P > c3 : CComp3

intf
v @ P(c3

v P(composition)=F(P(c1),
intf P(c2), P(c3), ...)
cl : CCompl
11
v P(c1)

P - some static property (e.g.
memory consumption)

« Assessment of static properties of a composition
based on the properties of the components

» Trade-off between estimation effort and accuracy
* Budgeting should be possible
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Example: static memory demand

for Koala components

Provides
interface raddRtk Abstraction net:INe_tt_\ZV rk
v v
CRealtimeOs (rtos) {
AN
div:IRtkAbsDiv |« mdiv m mnetlj
[
|
S
rtk: IRtk
div:IRtkDiv
I
. . tk : CRtk
Diversity ‘
interfaces | \
| y‘

Optional requires

interface
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Estimation framework

Defines how
. ' Compositional
static pI'()pertles — Omflj)lselslona

Calculation 1s

are combined | )
automatic!
Framework
Composition /
components | C1 c2
Estimation of
"""""""" i S i> composed
ci;";'z‘:]‘;:fs c11 c12 c21 c22 property
----- e e
C111 C112 c121 C211 C212 c221
Basic components
Staticupmpeny Specifies contribution
ficati
P to the property for

each component
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Koala specification example

ra:IRtkAbstraction net:INetwork

v A
CRealtimeOs (rtos)
D
div:IRtkAbsDiv |« mdiv m IT mnet
I->1 1& ‘
:IR A 4
rcq esour ) v
i S rtk: IRtk
~ ~{«] divitk:IRekDiv
h & === rtk : CRtk
mreq [ P Peq
o S
L
V!

/Reﬂection interfac% nw:IEthernet
interface IResource {

IResource Implementation

long XRAM _size; ‘

\d_
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Diversity propagation

C

‘.

Diversity
propagation

C1

C2

C3

|

C11

C12

| des = dv, (dc)
C31 v

deyy =div, (dc3>

* Diversity d of a component 1s expressed 1n terms
of diversity of its high-level component:

dey =div_ odiv_ (dc)
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Koala specification example
d — divrtk (drtos)

rtos
Rtk.div.Heap size=56*divrtk.nTasks ra:IRtkAbstraction net:INetwork

v Vi

CRegaltimeQs (rtos)
div:IRtkAbsDiv |« v m IT mnet
] L ‘
T v

rtk: IRtk
’ divrtk:IRtkDiv

rtk : CRtk

req:IResource

B req
-

-

nw:IEthernet
interface IRtkAbsDn\ﬂ interface IAbsD1V {

int nTasks; long Heap_ size;
;
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Influence of binding

in(c) indicates 1f

c Byl /| c 18 included
——
c1 c2 c3 o %
C11 Cc12 C31 c12 C31
in(C11) =1 in(C31)=0
+ Putting it all together: /(e - value of the property of

component ¢ w.r.t diversity D,

P(c,D) = I(C,D)'l' Z P(iadivc,i (D)) -in(i). I(c,D) - internal contribution of
iesuble) component ¢ to property P

— For non-implemented components P(c,D) 1s
budgeted!
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K

interface IResourc

Koalg specification example
e {

ra:IRtkAbstraction net:INetwork

long XRAM _sizg;
\} @E{ealtimeOs (rtos)

div:IRtkAbsDiv |4

|

mdiv
req:IResource . b-}

v v
D
m IT mnet
|
v
rtk:IRtk
4| div:IRtkDiv
5 T rtk: CRtk
mreq [ i req
AN L
\ I
A4
\ nw:IEthernet
1 (c, D)

req.XRAM size = 34 + (8+(div.MaxSize+1) *2) +
rtk.req.iPresent() ? rtk.req. XRAM size:0;

P(i,div,, (D))-in(i)
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Evaluation approaches

* Two approaches to component selection:

— exhaustive (all components are annotated)

— selective (only selected components are
annotated)

Compound
components

Compound
components

Basic
components

\0111 \ \0112\ \0121 \ \0211 \ \0212\ \0311 \

_/

Exhaustive
approach

YA

Selective
approach

 Choice criteria: annotation effort &
reusability of components
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Approach checking

 (Checked with real TV software for both
exhaustive and selective approaches

 Different types of static memory—code, data, stack

—were considered

e (Case-studies on ]

than 95% for both cases

'V software: accuracy 1s higher

Error percentage

15

0,5

Relative error percentage

e —

XROM XROM IROM IROM IDRAM SRAM XRAM
Data Code Code Data

Memory type

@ Exhaustive
| Selective
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Conclusions

Calculation 1s done automatically
Budgeting 1s supported

Currently, the technique 1s checked with two
Koala compositions

Specification effort for one component 30-60 min

Generic description of resource interface (e.g. in
XML) will extend the applicability of the
technique to other component models
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Questions and discussion?
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