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Moderador
Notas de la presentación
System Model:
consider all factors which potentially matters on performance figures

Performance Analysis:
Provides peformance figures

Exploration Strategy:
Decides next exploration pints (normally all of them unnafordable)
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4 Introduction: The UML/MARTE COMPLEX DSE Solution

» Abstract, but detailed for Performance Analysis
UML/MARTE » MDD, CI_3D, SW centric |
Model » Exploration Space: one model, many designs
» Performance and Exploration Constraints
» Comprises Scenarios
» A Single &
Automated » Exploration Constraints
Generation Objective Functions
— » Design Solution
Configurable& '
Executable Exploration
Performance Model @SE loop Tool
. . . - \/\l
» Functional Validation » Rich set of » Automated
» Fast Simulation Performance Metrics

» Advanced Search Alg.
» No recompilation » Analysis&Representation
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5 A Zoom into the flow
COMPLEX ECLIPSE Application

4 Scenarios M l‘h_‘i_%
c/ el PIM | Architectural | HW/SW DESI Dels Goals
Ct Pt (APP) ™ Mapping | Platform Space | | Constr.
| K ]
I\ [ 1

Model-to-Tex-Transformations

/LJ] Y ) [ v ] Do

mc}"" SYSTEM B
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Moderador
Notas de la presentación
Design Space: 
	DSE parameters and rules
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6 COMPLEX UML/MARTE Modeling Methodology: Main Features

» MDD concepts: Separation of Concerns

» CBE: Component-Based Engineering approach

» SW centric

» DSE oriented

» UML-based
» MARTE profile: Capture most of the RTE required semantics
» COMPLEX profile:

» Defines DSE specific aspects not covered by MARTE (by
any other profile)
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7 Modeling Methodology UML/MARTE System Design
Definition of the external 1ICD Ih‘ . B
_ | compLEx | [T T[T AN ]
» The modeling methodology MDA - ) |
states a well-defined flow | " || | :
| | TT
| | I |
» Fulfill Industrial needs: P -ﬁl‘r i
| ——- |
» The flow exposes L™ ]} Functonai ana v :
. | | Data Views Application Modellin
dependencies and | | icsoview | @ D_g__% _______ X
. . I R D D e T
independencies among i | YA5iE | i Platom Desrpior :
modeling tasks (some | I R S > i————;
. . | Use Cases | Verification Vi Use Case modelling 1
views can be captured in | Verfcaton View | el ___ C _________ )
parallel and by different | pzwe— | proo7 7T oo maanage s
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8 PIM Modeling | : Data View and Functional View

» Data View: Declare Data Types for Communication Interfaces

«PrimitiveTypes «PrimitiveTypes > Pl’lmltlve
Wordl6 Bit TypeS

«CollectionTypes «collectionTypes=

«DataType=
rawsFrameT

+ sample : Wordl6e [160]

«DataTypes
txSFrameT

«DataTypes»
rxSFrameT

» Data
Structures

«CollectionType:s
collectionAttrib=bitstream

«CollectionTypes
collectionAttrib=bitstream

+ bhitstream : Bit [246]

+ hitstream : Bit [247]

«DataTypes
InfodVadT

4+ r_h:arrayllCoeff

«CollectionTypes
«DataTypes=
arrayllCoeff

«CollectionType=
«DataType=
arraydlLags

» Bit
Arrays

A /D dEmEH = EB H

» Arrays

«CollectionTypes
collectionAttrib=lag

+r_|: arrayllCoeff
+ scal_acf : Wordle
+ rc : arraydlLags
+ pitch : Word16

«CollectionTypes
collectionAttrib=coeff

+ coeff : Wordle [11] + lag : Wordl6 [4]
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9 PIM Modeling | : Data View and Functional View

» Functional View

» Declare Component Interfaces and Functional Classes
» Classes implement Interfaces and require the services of other interfaces

=clientServerspecification= «clientServerSpecification: «clientServerSpecification: «clientServerSpecification:
«Interfaces «Interfaces «Interfaces «Interfaces
VADIF CoderlF AudioControllerlF DecoderlF
detect( in vadinfe: InfodVadT, outvad_flag: Bit) + code| + in: rawSFrameT, + out: txSFrameT) + TXControl() + decode( + in- SFrameT, + out: rawSFrameT)
+ reset( + inout ptch: Word16) + init_coderi) + RXControl() + initi)
A \ R A .
! wuses InterfaceRealization 0 453 InterfaceRealizationd 7 '?’j
ol ol -
InterfaceRéalizationd Usaged * - e nterfaceRealization sl sE- s
- agel | _ klsdge? R
X ‘L _ - | | e . InterfaceRealization0
VoiceActivity Coder AudioController

Decoder

«externallnterfaces
«Interfaces
TransmitlF

transmit( in: txSFrameT)
+ get_cod_model + in DTXFlag: Bit)

- a7 wLSEw
®LSER -
= - Usaged
_ - Hzage3 . - -
«externallnterfaces
«Interfaces
ReceivelF

+ receive{ + out: rSFrameT)

= -

- -

. wlUSER -
-

) TutisEr
~~ Usages
=N

«externallnterfaces
«Interfaces
MicrolF

+ getFramel + in: rawSFra...

Usagef =~ -
g ,_'\.}‘

«externallnterfaces
«Interfaces
SpeakerlF

+ playFrarmef + in: rawS5Fra..
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"10 PIM Modeling lll: Communication & Concurrency View

» Captures Application Component Architecture (Composite diagram)
» Application components: provided and required operations (in SW centric)

» Component instances declared in C&C view (UML properties) to build
Application Architecture (PIM)

sCom panents
EF Rubcoder

structurg

+ controllerComp : Aud loConkrollenCor
structurg

|_—I + boReceiver : RecelvelF

+ boRece|ver : RecelvelF [

| .
:
—

J + baMicro: MicrolF

+ boTransmitber : Transmilkl
|_ + boSpes ker @ Spes kerl F
+ boTransrmilber © Transom el
+ boCoder @ =< Undeflned = |_-I + toSpem ker - Spenkeri P E]
«dseAppEstimation = I 1
b
+ bodud loZonbrol l=rFromCoder | < U ndeflned + boDecoder @ < Undeflred =

+ codernCom p : CoderCom
stnuctung

+ bodud ioConbrol lerFrom Decoder @ < U ndefi

+ decoderComp : DecoderCamp
Shructung

I |

+ boVAD s U mdetl red =
+ boCodear : -:Llndeflne'd']

+ \Juuéomp TWADCom [
shnuctung
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11 Platform View

» Declares the main components of the platform
Software Components: OS, Drivers, ...
Hardware Components: Processors, Memories, Buses, Custom HW, I/O

» Modelling entities: Components with MARTE stereotypes

«sC hedulers

«=Com ponents
o5

(]

«hw Processors
«Components:
ARMS

» SW

» HW

«Hw Processors
caches=[CataCache, InstructionCache]
frequency

-

e
< = =
«hwCaches «hwCaches «hwBuss=
«Components: «Components «Component:
InstructionCache CataCache AMEBA
«HwCaches «HwCaches «HwBus=
type=instruction type=data wordWidth=(32,bit)

memorySize
frequency=(250,MHz)

memorysize
frequency=(250,MHz)

frequency={400,MHz)

«hw RAN =
«Component:

RLAM

«Hw RAM =

frequency=(250,MHz)

memorysize=

(32, ME)

=)

=]

«hwl_O=

«Components

RF_T¥_ctrl

shwl_Ow=
«Com ponent:
RF_R¥_ctrl

=
shwl_Ow

«Com panent:
ADC_ctrl

shwl_Ow

«Com panent:
DAC _ctrl
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>12 Architectural View

l » System Component (UML Component) representing the PSM

» Composite Diagram reflecting:

. .
> Appllcatlon CO|||pOnent ..........
ar
.
II Istal ICeS \ +vadComp: VADCom; | | + coderComp : Coderom| + controllerCamp : AudlcCentrollertor] | + decoderComp  DecoderCom
9 Structung structurd structur Shntue
&

......

«dseAppEstimation =
«DCeefppEstimation:

.
\
. .
+ toTransmitber : Transmitl N ““‘t"“"’"‘: I s pllocates  ealiocater A i . .
N . Tadktraction ¥ “allocabes . EHEE \ Allocabez I estimations=[Estimation_exec_time_maximum]
» Architectural Mapping —— == | . e
Allcatsd T v Al
g \ . - oo -
am chlon s _.
A ~
“ - !
A

+ rf_tre: RF_TX_ctrl

» System I/O

» Platform Architecture —



Moderador
Notas de la presentación
For enabling the references to Application components tthe system component has to be defined previously as an specialization of the PIM component,
Which is elegant and coherent
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13 DSE Features

» Capturing the Exploration Space in a single model

» Defining a set of Scenarios
» which allows the selection of the scenarios to be explored

» Capturing the Output metrics
» which will be used as input for selecting the next experiment
» finally determining the Pareto points

» The Design Space is composed of
» A set of Architectural Mappings
» A set of configurable attributes for Platform Components
» A set of Platforms
» A set of DSE Constrains and rules
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14 Modeling the Design Space: Architectural Mapping Space

» Mapping of an application component to cdestllocationParameters L
several platform components sDsedllocationParameters
» UML Comment name=DAar
- L BEEIgn ==
» MARTE <<Assign> stereotype ] ]
» in the Architectural view to=[microl,microz]

» Defining exclusive architectural mappings
» Several platform architectures in the platform view
» COMPLEX <<dseAllocationParameter>>
» Let assign a name to the allocation


Moderador
Notas de la presentación
Notar que los comentarios (UML comment) no tienen un atributo de nombre en UML.
El estereotipo DseAllocationParameter, además de refrendar la semántica de parámetro de mapeo arquitectural, permite 
Asignar un nombre que permita luego referenciar el parámetro de exploración arquitectural. De esta forma, es posible
Aplicar reglas de exploración a dicho parametro de mapeo arquitectural
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l 15 Qutput Metrics

» Output metrics used by the goal functions in DSE

General application metrics on the platform architecture
» Definition of application-dependent metrics

» COMPLEX <<dseAppEstimation>>

» e.g, “get the maximum execution time for receiving,
coding and sending a voice subframe”

wComponents:
archi_system

structure

+ controllerComp : AudioControllerComp

+ decoderComp : DecoderCom

F

structure structure
_ -
T EI 3
! T
L] f A
: w@bstractions  wabstractions’
+ linux_05: 08 Aallocates «allocates
structure . v
1 AllocateZ /
' i
7 L]
Allncateﬁ

r L
swabstraction: «abstraction# .,
# _—lm ek _—lm ek “

!

«dseAppEstimation:
«DsefAppEstimation:»
estimations=[Estimation_exec_time_maximum]
operations=[TXControl]

’
]




UNIVERSIDAD g IRHCAATING SOLLTIONS

DE CANTABRIA

PLENT

16 SCoPE+ performance model

» SCOPE
» Native simulation

mF\/L Fs
I
» SW estimation L TR

Non-functional

N
\ S

> Performance ﬁgures Component Cont;?n\e\r\\\ S Conjpc’)ﬁzant Container
» SCoPE+:
A K ‘/
» CFAM API Procl| [Proc2 HW
» multiple computational
models &
» Architectural mappings 4 SCoPE+ )
» Integration of SW&HW 4 CFAM 2 [ systemC )
estimations SCoPE Scenarios
» Communication Impacts |F’r001 |Pr062
L . | :
» Synchronization with a R — v

7 /

SystemC environment \_
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' 17 Conclusions

» COMPLEX UML/MARTE modeling methodology
Support the development of models of COMPLEX systems for DSE

» Automated generation of the executable and configurable
performance model relying on:

A text-based representation which improves extensibility

» COMPLEX Eclipse Application integrates the high-level estimation
and exploration tools

Executable and configurable performance model
Avoids UML/MARTE model refactoring for the exploration
Enables an automated steering by the exploration tool
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