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AFF3CT Architecture

Software Layout
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 Digital Communication
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 BER/FER Simulator
« C++ Library of chain modules

* StreamPU
* Runtime system
» Task scheduling
* Streaming optimization
« MIPP
* SIMD Intrinsics programming
» Hardware abstraction
» C++ Library
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AFF3CT Architecture — MIPP

Abstraction for SIMD Programming

« C++ wrapper Library
« Header-only
* Templates
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AFF3CT Architecture — MIPP

Abstraction for SIMD Programming

« C++ wrapper Library
« Header-only
* Templates

Master 2 Internship at LIP6

Internship on
RISC-V Vector Extension
support
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Architecture — StreamPU

Pipeline Task Scheduling
AFF3CT
Digital Communication Chains

e Multicore Parallelism [u'u'a”u

* C++threads
* Chain replication

 Scheduling & optimization

StreamPU MIPP
Pipeline Task Scheduling SIMD Intrinsics
Runtime System for Streaming Wrapper Library
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Architecture — StreamPU

Pipeline Task Scheduling
AFF3CT
Digital Communication Chains

Multicore Parallelism [w'w'w'w
e C++threads

* Chain replication

 Scheduling & optimization

Diane Orhan —— =S
* PhD Thesis ”‘

* Yacine Idouar StreamPU MIPP
e PhD Thesis PipelineTaskScheduling_ SIMD Intrinsics
] ] Runtime System for Streaming Wrapper Library
» 2024 internship

Pierre-Antoine Creton
» 2025 internship
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Architecture — StreamPU

Pipeline Task Scheduling

Multicore Parallelism
* C++threads
* Chain replication
» Scheduling & optimization

Diane Orhan
* PhD Thesis

Yacine Idouar
* PhD Thesis
» 2024 internship

Pierre-Antoine Creton
» 2025 internship

AFF3CT
igital Communication Chains

AFF3CT Users Day 2025

- Talk by Diane Orhan

on heterogeneous
task scheduling AFF3CT Users Day 2025

- Talk by Yacine Idouar
on heterogeneous task
scheduling & accelerators

Pipeli

Runtime € Wrapper Library
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Architecture — StreamPU

Pipeline Task Scheduling

AFF3CT
Digital Communication Chains

« Multicore Parallelism AFF3CT Users Day 2025 [HHH

« C++threads

« Chain replication - Talk by Diane Orhan —

. L on heterogeneous

* Scheduling & optimization task scheciguling AFF3CT Users Day 2025
e Diane Orhan - Talk by Yacine Idouar

« PhD Thesis on heterogeneous task

2duling & accelerators

Yacine Idouar
* PhD Thesis
» 2024 internship

Wrapper Library
Licence Internship at Inria

Pierre-Antoine Creton
« 2025 internship - Dynamic chain scheduling




Python Programming Interface

High Level Programming

* PY AFF3CT
* Python access to AFF3CT modules

* Based on pybind11

PY_AFF3CT

PYStreamPU

AFF3CT
Digital Communication Chains
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MIPP |

Python

StreamPU
Pipeline Task Scheduling
Runtime System for Streaming

SIMD Intrinsics
Wrapper Library
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n : File Edit View Run Kernel Tabs Settings Help
- 4 Launcher X | [A] 3_LDPC.ipynb e  + o°
B+ X DO » = C » Markdown v # Python 3 (ipykernel) O
o import py_aff3ct -3

import py_aff3ct.tools.sparse_matrix as tool_sp

Load the LDPC parity check matrix

High Level Programming o

The sparse_matrix tool loads the H matrix of the LDPC code in .alist format. One can alternatively load a matrix in Quasi-Cyclic format. The H matrix consists
in N rows and m columns, with m = N-K if the matrix is full rank.

tool_sp.alist.read("../../lib/aff3ct/conf/dec/LDPC/WIMAX_288_576.alist")
= H.shape[0]

H.shape[1]

N-m

K/N

X3 Z T
n

bps = 4 # Bits per Symbols

 PY_AFF3CT
* Python access to AFF3CT modules E DN E et o ane teorions

FE = 1000 # Frame errors target

* Based on pybind11

ebn@_max =
ebn@_step = 1.

ebn@ = np.arange(ebn@_min,ebnd_max,ebnd_step)
esnd = ebn@ + 10 * math.logl0(R)
sigma_vals = 1/(math.sqrt(2) * 10 *x (esn@ / 20))

Build the modules

The LDPC encoder is built with the code dimension, the code length and the H matrix of the LDPC code. AFF3CT supports different kind of encoders and decoders,
see the doc for a full list of available encoders and decoders.

src = py_aff3ct.module.source.Source_random (K ) # Build source

enc = py_aff3ct.module.encoder.Encoder_LDPC_from_H (K, N, H) # Build the encoder

# enc = py_aff3ct.module.encoder.Encoder_LDPC_from_QC (K, N, H) # Build the encoder
cstl = py_aff3ct.tools.constellation.Constellation_QAM (bps ) Setup constellation to
mdm = py_aff3ct.module.modem.Modem_generic (N, cstl) Build the modem

chn = py_aff3ct.module.channel.Channel_AWGN_LLR (2#Ns ) Build the channel (Ns

Build the decoder

dec = py_aff3ct.module.decoder.Decoder_LDPC_BP_horizontal_layered_inter_NMS (K, N, I, H, enc.get_info_bits_pos())
- i i Build the monitor (cou

R R R

Modules binding and simulation loop

The rest of the script does not change

enc["encode = src["generate FALLE ¥
mdm|["modulate = enc["encode DIXN"
chn["add_noise = mdm["modulate ePrXENZ

. LY N

"demodulate ::Y_N2"
src["generate iU K™
dec["decode_siho::V_K "

dec["decode_siho = mdm/["
mnt ["check_errors ::

mnt["check_errors ::

[ [

[ [

[ [
mdm["demodulate chn["add_noise

[ [

[ [

[ [

sigma = np.ndarray(shape = (1,1), dtype = np.float32)
chn[ 'add_noise::CP'] = sigma
mdm[ 'demodulate::CP'] = sigma

Simple 0 B 1 & Python 3 (ipykernel) | Idle Mode: Command & Ln1,Col1 3_LDPC.ipynb 1Q




Python Programming Interface

High Level Programming

* PY AFF3CT
» Python access to AFF3CT modules
* Based on pybind11

» Flavien Romanetti
« 2025 Internship

AFF3CT Users Day 2025

- Update by Romain Tajan | A

AFF3CT

Python Digital Communication Chains
Language
Interfacing .
StreamPU MIPP
Pipeline Task Scheduling SIMD Intrinsics
Runtime System for Streaming Wrapper Library
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Python Programming Interface

High Level Programming

« PY AFF3CT AFF3CT Users Day 2025

* Python access to AFF3CT modules

« Based on pybind11 - Update by Romain Tajan

» Flavien Romanetti
» 2025 Internship

Bac+3 Internship

- Python / PIP distribution -
- ADSB Chain Demonstrator  Iiyee

AFF3CT



AID — Project AFF3CT
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Extending AFF3CT Functionalities

DGA

Compiled high-level programming
« Julia Programming Language

Post-quantic cryptography modules
» Classic McEliece, Bike, Hamming Quasi-Cyclic (HQC)

5G demonstrator
* OFDM coding chain

Performance monitoring
* Decoding, Execution Time, Energy

AFF3CT



AID — Project AFF3CT

Extending AFF3CT Functionalities
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Compiled high-level programming
 Julia Programming Language

Post-quantic cryptography modules
 Classic McEliece, Bike, Hamming Quasi-Cyclic (HQC)

New internship (LIP6)
- Damien Assire

5G demonstrator
* OFDM coding chain

Performance monitoring
» Decoding, Execution Time, Energy

AFF3CT



AID — Project AFF3CT

Extending AFF3CT Functionalities

b |
MINISTERE
DES ARMEES
Liberté

7
DGA

* Compiled high-level programming
 Julia Programming Language

» Post-quantic cryptography modules Former engineers (Inria)
 Classic McEliece, Bike, Hamming Quasi-Cyclic (HQC) - Andrea Lesavourey

Schemes [smus (g "VeervEn

Classic McEliece Implemented
Bike Implemented
Hamming Quasi-Cyclic Implemented

Transition from FLINT to GF2X Mathematical library

AFF3CT
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Extending AFF3CT Functionalities
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Compiled high-level programming
« Julia Programming Language

Post-quantic cryptography modules AFF3CT Users Day 2025
 Classic McEliece, Bike, Hamming Quasi-Cyclic (HQC)

- Talk by Joachim Rosseel

5G demonstrator
« OFDM coding chain

Performance monitoring
» Decoding, Execution Time, Energy
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Extending AFF3CT Functionalities

b |
MINISTERE
DES ARMEES
Liberté

Egalité
Fraternité

DG

| 3>

Compiled high-level programming
 Julia Programming Language

Post-quantic cryptography modules Engineer (Inria)
 Classic McEliece, Bike, Hamming Quasi-Cyclic (HQC)

- Francois Cheminade

5G demonstrator
* OFDM coding chain

Performance monitoring
» Decoding, Execution Time, Energy

AFF3CT



AFF3CT Juin 2025 — Programme du 23 juin

Horaire

14h00 - 14h10

14h10 - 14h30

14h30 - 14h50

14h50 - 15h10

15h10 - 15h30

15h30 - 15h50

15h50 - 16h10

16h10 - 16h30

16h30 - 16h50

16h50 - 17h10

Intitulé

Introduction et nouvelles du projet AFF3CT
Démonstrateur de chaine 5G

Simulation cyber-physique

.. Pause café ...

Le langage Julia pour le calcul hétérogene
PYStreamPU et chaine ADSB

.. Pause café ...

Mise en production de la plateforme DAL3K

Ordonnancement hétérogene et accélérateurs

Stratégies d'ordonnancement de chaines de taches
sur deux types de ressources

AFF3CT

Intervenant

Olivier Aumage, Inria
Joachim Rosseel, Inria

Camille Leroux, IMS

Robin Gerzaguet, IRISA

Romain Tajan, IMS

Adrien Cassagne, LIP6

Yacine Idouar, LIP6

Diane Orhan, Inria
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AFF3CT Juin 2025 - Diner du 23 juin, 19h30

Intitulé

Horaire

Restaurant "Villa Oriana"
27 Rue esprit des lois, 33000 Bordeaux

Tramway B, arrét Grand Théatre

AFF3CT
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AFF3CT Juin 2025 — Programme du 24 juin

Intitulé

Horaire

09h00 - 09h15

Accueil

09h15-10h00 Table ronde "Roadmap AFF3CT / StreamPU / PY_Stream / MIPP"

10h00 -12h00 Session atelier : posters & discussions libres

AFF3CT
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