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i Plan

B A3S project

B Profile Definition
m QoS and Fault tolerance profile
m PIM and PSM for software radio profile

B Profile use for software radio modeling
m Hardware
m Software
m Deployment

B Verification process
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/‘3 The A3S project
.

B Adéguation Architecture - Application Systeme (A3S)

B French research program of collaborative projects - RNRT
B Funded by French Ministry of industry

B 2 years project - started in Sep. 2003

N

Consortium

m Thales
e telecommunication system provider
m Softeam
e company, UML CAD tool provider - Objecteering

m Lester, University of South Britanny
e academic, SoC design tool, IP design

m Mitsubishi Electric ITE
e research lab, mobile and infrastructure manufacturer

3 ) A3S profile



/i The A3S goals
’

Pﬁrfor;nance prediction of a SDR system before effective implementation (at design
phase
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Methodological approach for SDR based on UML

B create an A3S profile for SDR physical layer representation
B UML tool support: Objecteering™ from Softeam

B UML description of

SW radio application
HW platform

B non functional characteristics and parameters collection

Processes behaviour verification engines (Lester)

structural coherence verification

execution model (period coherence, deadline, iteration number...)
mapping coherence (enough memory resources)

scheduling

timing performance - memory use - FPGA use (max and trace)
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z A3S profile

Relation between OMG profiles and A3s profile

4 . )
OMG profiles
QoS and fault tolerance -
: N
profile
Use and extend some of elements of
Real Time, scheduling and L A3S profile
performances profile
Software Radio profile
- S
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Use of the Software Radio profile

=

Hardware

* All hardware elements are CommEquipement
» They are communicating through DigitalPort
* DigitalPort are connected through CommEquipementConnector

* A3S inherits from these elements

DSP1:CommEquipement DSP2:CommEquipement

IOport1:DigitalPort DPS1-2-Connector:CommEquipementConnector IOport1:DigitalPort
Device Connector (UMLV?2) Port (UMLV2)
CommEquipement CommEquipementConnector DigitalPort

¢

T T T T

A3S software radio model elements
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i PIM Hardware meta-model
7

SoftwareProcessor H CommEquipementConnector ‘ ‘ CommEquipement ‘OM( ;

DigitalPort H Processor H ProgrammableLogicalD evice ‘

[ @i a3s-Port
a3s-DigitalPort
dataW idth : integer
digitalPort

a3s-Comm EquipementConnector a3s-M emoryPort a3s-ProcessorPort
* coTmesiion memoryPortType: M emoryPortK ind throughput :integer
accesType:integer porttype: PortK ind
memory Port l \38 ports
connected < &
* GRS (ol LG TR CLIE a3s-SoftwareProcessorPort
hw Components portN ature : PortN atureK ind

use : UseKind
memory A cces : A ccessK ind

A3S equipments

1
‘ a3s-HW ComponentLib ‘
a3s-GPPPort H a3s-DSPPort H a3s-FPGAPort ‘
1
composition
[ 4 | ' i
a3s-M emory
a3s-Processor *
memory Size : integer internalM emory = — processor
3 e Orles 0 EmEny N 2re 2 M em ey & ind|[E UVAl maxO peratingFrequency : integer
‘ a3s-M emoryvirtual
[ ]
‘ a3s-SoftwareProcessor ‘ ‘ a3s-Programm ableLogicalDevice

A
A3S processors
/N

_ timeForReconfuguration :integer
ZTUFJSSOTTYDSE :ProcessorK ind logicalCellN umber : integer
ual emory Size : integer ramBlock : integer
da(ar\:/‘ emory Ssize cinteger multiplierBlock : integer
progM emory Size : integer

G PPvirtual
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i Use of the QoS and Fault Tolerance Profile
.

m Definition of the QoS language which will be used in the model
2 Creation of a set of QoSCharacteristics dedicated to the A3S usage
- mostly reuse QoSCharacteristic already defined in the QoSprofile
- definition of new QoSCharacteristics
- possibilty of inheritance and aggregation of QoSCharacteristics

m Assembly of QoS Characteristics will be grouped in a A3S QoSCatalog
representing the QoS language.

m Each A3S stereotype will be associated to a specific QoSCharacteristic

<<QoSCharacteristic>>
a3s-FPGA-QoS

a3s-FPGA

<<QoSDimension>>
MaxOperatingFrequency:integer
{ direction(increasing), unit(MHz) }

<<QoSDimension>>
LogicalCellINumber[0..1]:integer
{ direction(increasing) }
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i Use of the QoS language, first method
l'.-l"

m QoS language (PIM) will be used to specify the QoS of PSM radio

elements.
PIM PSM
A3S PIM elements A3S PSM elements
(ex: FPGA) (ex: FPGA-pentek-3292)
QoSCharacteristic QoSValue

m QoS stereotypes on dependencies decribe how the QoS is applied

<<QoSValue>>

<<a3s-FPGA>> — _ ] ]
<<QoSOffered>> Execution-FPGAL: a3s-FPGA-Qo0S

FPGA-pentek-6250 —

MaxOperatingFrequency=300
LogicalCellINumber=14336
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i Use of the QoS language, second method
’

m More commonly used method
m Use of a context to specify how the QoS is applied
m logical operator for fine granularity QoS definition

. >
Execution-FPGA1 <<QoSOffered>> <<QoSValue>>
Execution-FPGA1: a3s-FPGA-Qo0S

{ context a3s-FPGA-QoS inv:
MaxOperatingFrequency=300 MaxOperatingFrequency=300
and LogicalCellNumber=14336 } LogicalCelINumber=14336

<<a3s-FPGA>>
FPGA-pentek-3292
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Ai QoS through user friendly interface
’;ﬁ'

m User Friendly interface

m Fully integrated to the UML tool .
for a FPGA Xilinx XC2Vv3000

| SpECIfIC tO the ABS element @Package A3SDemoA3SModule - Update E x|
adzFPGEA
- FPGA
bax operating frequency [MHz]
- Ji |
DSP | 200 =
- FIFO Logizal cell number  Rabd block kultiplier block:
[14338 = - |2 =i | foraTIC6203 DSP
m Allow in-design verification lT;* orcconfguiaton e [ L x|
ads
- Checklist — b ax operating frequency [MHz)
. ezcripkion =
- calculation [XC2v3000 [ 300 =
- combination Processor type

| Fived j

Daal Memory size [Fbitz]

Diagrams | Iterns | Documents

. . [0 =
m Translation user interface = UML classes Dt Memony size (Kb 1o Moo sice Kb
|512 :I' 304 :Il
Dezcrption
|TICE209

m Time saving for A3S model elaboration

Diagram$| Items| Cocumentation 435
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7 Use of the QoS profile, UML tool

m Example of the result of the user input

A objecteering /UML Modeler - _UMLModelingProject1 O [l =] S
Hie Edt Mew Graph Tools Windows 7

hS®| s &6Gao« aBOAFK 208
;I-ﬂ E_'I Class diagram - PACKAGE [Analysis) - _l!l;] E

b executionFPGA] <<QoSOffered>>
B {eonzant MyQoSChamacteristic inv:
ﬁ MaxCperatineFrequency = 300
=]

L]

(=]

| & o . =
- - << Qo3 Characteristic>>
LI
&=} E“-‘ é’lﬁd’“h"m By MyQoSCharacteristic
Ba 2 <<QoSDamension>>
=1 B o5 Values . X _ )
= iyl ] i MenChperatingFrequency : integer]
| B EmyexecutionFPGAT: MyQoSCheractedstic = 2ooSDimension=>
O i |y MamOperatingFrequancy=300 O LogicalCellMusmber [0..1] : integer]
2 _ (A LogicalCellNumber=14336 = . z
.. = FPGApentsk-£232 - |4l E
<
= B GioS Catalog
£ EIE WMyllo SCharactenstic s =]
= i +MaxDperating Frequency - intager .
i <<QosValusr>
(& +LogealCelumber [0. 11 mteger o mortionFPGA | My Do Chanctenstic
5 ‘m|  [MaxOperatingFrequency=300
& —|  |LogialCeltNumber=14336
-
& S
Em
=%
gy

and LogicalCallNumber = 14336}

FPGA-peatele-4202

12)  A3S profile



i Library approach
’

m UML design m Advantages
e Hardware components e Importation
e Software components o 3" party
e Hardware platform e Components catalogue
e Software platform o Extendable
P hwComponentLib a3s-HWComponentLib @ fwComponents a3s-CommEqui pement
1 1 1 *
hwPlateforms boards
P a3s-HWPlateforms @ a3s-Boards
A3SProject |1 * 1 *
- swComponentLib a3s-SWComponentLib @ swComponentf a3s-SWComponent
1 1 1
" o codeFonctionnalities
swApplications | a3s-SWApplication ‘1 _ a3s-ObjectCode
l *
S 1T
S codeM odules
% > a3s-Module
o

13)  A3S profile



g Library approach
l,,-.:‘

m UML design
e Hardware components _
e Software components prowc_ied by
Hardware platform PTEVIOUS HWISW system
: P projects or design
e Software platform third parties f
- A350emod35Module

) IW
Hw ComponentLib
S ComponentLib

@
-- Hw Flateforms
B SwWibpplications

jmmmww
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i Library approach

Hardware Software
[ x| B x|
(LI:MLI (Lflu'lLl
435D emad 35 Module 52;;":& FoModile
=- A352 -- HwComponentLib
= EER|HY/ ComponentLib = BB SwiomponentLib
{5} a3s-FPGA 2 E- B PULSE_SHAPING
% c3- i a2: D3P x B ] SCRAMBLING
% -3 a3s-FIFD e -] 5UM_BIT
S| | oo S
{8 =3:D4C i;gi .= DPCCH_SLOT
- {5 2354 2= -~ INT_SND
Skl -{00Y ads-AF Bl B INT_FsT
II-:I B8] a3s-4NT [ .=} EQU_FRAME
G1-Ba) 5w ComponentLib 2] .= CH_COD
@l E-Bg] HwPlateforms L2 B SEG_BLK
=l EEI-- Swibpplications 0 - =] CRC_END
4, - bUC_BBIF
. pac_aD
o, =3 PA_DBM
* .= AF_LFF
S . — B ANT_OMN
S + Associated characteristics aon T
g =- Swiapplications
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Hardware platform design 1/2
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Hardware platform design 2/2
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Deployment meta-model

A3S Hardware

deployement deployed

a3s-Boards @ 1

a3s-SWApplication

s

objeacode | OMG
. swiOPort
a3s-CommEquipement a3s-SWComponent =S a3s-SWIOPort
*
: dataType: DatalypeSgnatureKind
ype | 1 type| 1
type 1
instanceof instanceof i
instanceof
1
a3s-SWComponentlnstance i
1 P SW functional X
deployement deployed period : integer
a3s-HWComponentinstance L .
priority Level : integer a3s-SWIOPortInstance
ccodeSze: integer ioPortInstance
vhdlCodeSize : integer * R portType: PortType
code: ExterndlInterna bufferSze: integer
data: BExternalnterna throughput : integer
memoryAcces : M emory Kind datawidth : integer
process : ProcessKind
1
follows  precedence
SwWComponent
codeFonctionndities a3s-ObjectCode
* precede
iterateNumber : integer
gpplicationNature : string
pardldism : integer 1

SW application

codeM odules

*

objectCode

follows precedence

Y \;*
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a3s-Module *
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g Software design

m An activity graph is used in order to design the Waveform
functional aspect

4 FrameProcessing N SotProcessing h
<<aB3s-CodeObj ect>> _/ <<a3s-CodeObject>> <<aBsCodeObject>> <<aBs CodeObject>>
INT2 \ SPRdpdch SUM SCR
<<a35-CodeObJ ect>> ® <<a3s-CodeObject>> <<a35-CodeOb1 ect>> <<a35-CodeObJ ect>>
| NTl DPCCHctrl SPRdpcch
\_ /
<<333-C0d90bj ect>> e ~
EQU RadloF\lk/oceﬁsi ng
<<a3s-CodeObject>>
<<<aSsrC0deObj ect>>> BBIF
cob Example for a UMTS transmitter v
<<a3s-CodeObject>>
<<<a35—CodeObj ect>>> DAC
<<<a35-CodeObj ect>>>
TransportBloc PAJ
<<a3s-CodeObject>> <<a3s-CodeObject>>
CRC TAF
3 v
S - J :
o <<a3s-CodeObject>>
2 o ANT
N \_ r /
O
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/Z Use of the QoS profile in software design

m There may be several iterations per a3s-operation.
m Each iteration can be processed on a specific a3s-processor

m SO
e Each a3s-operation is linked to an QoS-Characteristic
o Each iteration of an a3s-operation is categorized by a QoSValue
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Software functional deployment

Placement of functional elements on Hardware Architecture
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Deployement, general view
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SDRAM_Ci85 SORAM

SBSRAM_Cials SBRAM

e
T o W
J
E—

3 L

B o casrro

EEIE BI_FIFO_CD:s FIFO

Fundtiondl bloc D:

&

DPSRAM_D:a5 DPRAM

SDRAM_D:285 SDRAM

DS D5 DS

& R
T H
) 1opupaatioporas |

rrr—

2 o penio

Deployed A3s-SWComponentinstances

A3S profile

Daughter board ——

M
P

T
1

-]
eFille2:
DDCLaBsDDC DDC2:285:0DC




17/08/2004

/i Service validation process
.

N

/ASS validation service

XSLT rule
objecteering
produces / configure

XMl L XSLT

} Extracts relevant
UML design data
tool

XML
= XMI 9 “portability” (“standard”) o
m Service = verification through web
(verify anywhere =» mobility)
HW configuration
J

m Allow other UML tool to produce
A3S verifiable models \_
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/z Next improvements
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m Use of QoS and Fault Tolerance profile elements in software design

m Automatic translation of Software iteration from user interface
informations to UML elements

m Use of Real Time scheduling and performances elements
(sequence diagrams for timing visualisation ?)

A3S profile
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End
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Many thanks for
your attention.

Questions ?
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