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Devel opment Process (1)

» Separate Functionality from Architecture

» Design system functionality before thinking at
hardware/sditware implemertation details

» Formal Specification andVerification

e Mathematical definition d system (unambiguous)

e Seamantics d specification provides amodel

» Behaviour of model = behaviour of system

* Verification: model behaves mrrectly (simulation, model cheding)
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Development Process (2)

» First Phase: Functional Requirements

» Abstract specification: interfaces functionality

 Verification: incomplete/incorsistent functional requremerts,
performance problems dedgn erors

» Analysis. critical parameters, maximum (minimum)
performances, particular conditions

» Second Fhase: Architectural Concarns

» Detailed specifications: algorithms, hardware chaces,
alternative architectures

» Verification, analysis. check requrements andperformances
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HW/SW Co-design

Foresight Systems, Inc.

) System DGSlgn HW/SW Co-Design Flow
» Foresight tool
e Specification Execution

» System Co-design
» Foresight co-design todl
» Foresight specification with
hw/sw componens
e Specification Execution

» HW/SW Components

+ HDL simulation environmert
 Seamless CVE

Executable
Specification

Protoype
Debug
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Foresight (1)

» Foresight Tod

» System Level Modeling andSimulation Toal

» Specification
 Hierarchical Specifications
Data How Diagrams (event-driven processes, events, control)
State Trarsitions
Mini-specs
Real-time parameters
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Foresight (2)

» Analysis

» Type cheking, inpu/output chedking, g/ntax errors

» Execution of Specification (Simulation)

 Real-time execution of specification

» Standaone executable specification

« Animation of Diagrams

* Red-time corstraint validation

» Dehuggng functions (breakpoints, monitors windows)
e Simulation isNOT formal verification !

* Works onSuwn workstation
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ALICE DAQ

» Model of whole ALICE DAQ System

» Trigger System (LO, L1, L2)
» Trigger andTracking Detectors
» DAQ (with sub-event building, event buil ding, storage)

» Paameters (buffer sizes, &c.)
» Evaluation of Paformances

» Whale system: maximal bandwidth / real bardwidth

» For each cetector: buffer occupancy, bandvidth usage
» Alternaive Algorithms

» Event bulding compuing
L2 trigger decision
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ALICE: Overall System
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ALICE: Tracking Detectors
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ALICE: FSM, Mini-Spec

Inputs: DIL_resdy, k, got_DIL_Buffer 2, got L2 Buffer_L, current_size, current_size L2,
_data_size, coopuited_ddl, no_ddl, no_rorc
e, conputellL, busy_ddl:

rocedures: conputeditputTine(Inputs: DutputListTupe, DutputTineTupe:
lutputs: OutputListTups, OutputTineTupe):

Static locals: chosen_ddl, chosenrorc,olddutputl ist;

Locals: newdutputList, neudutputTine, OutputTine;

Initislize:

BEC)

oldlutputlist(1):=-1,0;
nn;

it conputed_ddl
(gt L2_bufFer_1(conputed_dddd1) (D)=throw)
o update: =

izfinal data.size urEaDitput (T0L_t5_ipdate,neulutputTine-gettine();
el i = oo 3 : Irputss  datas
wriTelitput DIL_to, ipdate, nevlutputTine-gettine()):
Outputst  bandwidth_rate:
ook Rzt Static locals; total_data_size:
Initialize:
« 50) and « 0) and BEGIN
13((current_size)0) and  f-i:((current_size=0) an ety e
(eurrent_size_L2:0)) (current_size_L20)) total_data_size:=0.0:
EMD:
xarreftsize0) ond 1 aurrent sizes0) and
CCurrent_size L220)) et Event. Ceurrent size 120)) .
ot signal(canputeliL0.0000000001); N :Eg?ﬁd”’"e-
itget TIL Buffer 2 | 11 get L2 buffer_1
Ceirvent-size > 0 leurrent-size 2 > 0) total_data_sizei=total_data_size + data,data_type,sizes
bandwidth_rater=total_data_size/gettime():
* * EMD:
bait for Hait for
L2 Dats
i3 get L2 buffer 1 isget_TIL_Buffer.2 (current._sike>0)
T current_size 12 > 0) 0:Sigrnal GonputeDIL,0,0000000071);
Toea Sran 0: signal (canputelIL0.000000001)
Get, TIL
Ready
it computed_ddl L i gt tomurrert
Caat.L2_butFer_L(canputed._ddldd1)(1)/=throw) Gurrent_size 120)
ot :=computed_ddl.ddl: ‘ 7s1gnal{camputDIL,0.0000000001)
ted_ddl rorc: "
er_1(chosen_ddD) (1)
sro_ddl

it TLready
of signal (conputeDIL,0,0000000001);

ot pey | RS2
ot signliconputeDIL0.0000000001);
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Results

M aximal Bandwidth

LO L1 L2
Central 137 133 92
Dimuon 462 457 585
Dielectron 159 152 197
Minbias 747 714 409
Misc 203 197

Interaction 1997

Buffer Full Bandwidth /Maximum

TPC 23 | 14200 MB/

After 1 sec (6038 ev) TRD 43 1627MB/

Expected at L2:

|c MB DM DIEL Total
L2 [20H 20 H 650 Hz 200 Hz 890 Hz
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18000Mb/
1800MB/
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Conclusion

» Separate Functionality from Architecture
» Foresight Systems provides integratedtoaols

» Formal Specification andExecution

» Seamlessreplacement of formal comporerts byhardware/sditware
componerts

* http://ww.nuthena.com/

» Advanage

e Correct errors before implemertation
» Think about the functional level (correct interfaces)
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