Let’s do a Step by step Porting



@:

Example: Tiled MxM

voild matmulBlock hw (T

for (i b=0; i b<BSIZE;

for (Jj b=0; J b<BSIZE;

for (k b=0; k b<BSI

matmulBlock hw(AA

UNIVEFlSI AT POLITECNiCA Barcelon,
S p rcnrnpul.l' g
BARCE ONATECH

a[BS][BS],T b[BS][BS],T c[BS]I[BS]):

1 bt++)

J_b++)

ZE; k_b++)

[i_b] [k b], BB[k_b][]j_bl, CC[i_b][]J_bl);

It is better to port it to pointer-based code,

as it happens in CUDA ... GPU porting...
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Note... SMP Porting of Tiled MxM

#define BSIZE 32

const unsigned int CONST BSIZE = BSIZE;

#pragma oss task device(smp) in ([CONST BSIZE*CONST BSIZE]a, [CONST BSIZE*CONST BSIZE]b) \
inout ([CONST BSIZE*CONST BSIZE]c)

void matmulBlock hw(T *a,T *b,T *c); .. . Target device by
default is smp
for (unsigned int i = 0; i < msize/BSIZE; i++) { « No copy deps
for (unsigned int j = 0; J < msize/BSIZE; j++) { since it is the

unsigned int const ci = Jj*b2size + 1i*BSIZE*msize; SdMe Memory

for (unsigned int k = 0; k
unsigned int const ai =
unsigned int const bi =
matmulBlock hw(&alai],

NS

#pragma oss taskwait

DE CATALURYA

Supercomputing
BARCELONATECH ncer

< msize/BSIZE; k++) ({ space
k*b2size + 1*BSIZE*msize;
j*b2size + k*BSIZE*msize;

&b[bi], &clcil):;

@ (M Taskwait directive!!!l

Cente
Centro Nacional de Supercomputacion
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FPGA Porting of Tiled MxM w/ pointers

#define BSIZE 32
const unsigned int CONST BSIZE = BSIZE;

#pragma oss task device (fpga ONST BSIZE*CONST BSIZE]a, [CONST BSIZE*CONST BSIZE]Db) \
inout ([CONST BSIZE*CONST _ S num_inskances (1)

volid matmulBlock hw(T *a,T *b,T *c);

. Task device (fpga)

« Num_instances
for (unsigned int 1 = 0; i < msize/BSIZE; i++) . copy_deps

for (unsigned int § = 0; j < msize/BSIZE; J++) {
unsigned int const ci = J*b2size + 1*BSIZE*msize;
for (unsigned int k = 0; k < msize/BSIZE; k++) {
unsigned int const ai = k*b2size + 1*BSIZE*msize;
unsigned int const bi = j*b2size + k*BSIZE*msize;
matmulBlock hw(&afai], &b[bi], &clci]);
NS

#pragma oss—LmﬂQggj;____"_"___§_§__§“_‘_§‘§_‘-_—?
@ UNIVERSITAT POLITECNICA (( Barcelona TaS kwa it d i re Ctive ! ! ! !

DE CATALUNYA Supercomputing
BARCELONATECH Center

e
Centro Nacional de Supercomputacicn



o

What is matmulBlock hw?

#define BSIZE 32

const unsigned int CONST BSIZE = BSIZE;

#pragma oss task device (fpga) in([CONST_BSIZE*CONST_BSIZE]a, [CONST_BSIZE*CONST_BSIZE]b)
inout ([CONST BSIZE*CONST BSIZE]c) copy_deps num_instances (1)

void matmulBlock hw(T *a,T *b,T *c);

void matmulBlock hw(elem t *a, elem t *b, elem t *c) {

Advise: Add
labels to loops!

unsigned int i, j, k;
for (1 = 0; 1 < BSIZE; 1i++) {
for (3 = 0; j < BSIZE; j++) {
elem t sum = c[1*BSIZE + J];
for (k = 0; k < BSIZE; k++)
sum += a[i*BSIZE + k] * b[k*BSIZE + j];
c[i*BSIZE + J] = sum;
P}

UNIVERSITAT POLITECNICA Barcelona
DE CATALUNYA Supercomputing
BARCELONATECH Center

Centro Nacional de Supercomputacicn

\
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o

What is matmulBlock hw?

#define BSIZE 32
const unsigned int CONST BSIZE = BSIZE;

#pragma oss task device(fpga) in([CONST BSIZE*CONST BSIZE]a, [CONST BSIZE*CONST BSIZE]Db)
inout ([CONST BSIZE*CONST BSIZE]c) copy_deps num_instances (1)

void matmulBlock hw(T *a,T *b,T *c);

void matmulBlock hw(elem t *a, elem t *b, elem t *c) {

unsigned int i, j, k; AdV|se: Add

100p_i_matmu1f  labels to loops!
for (i = O;W If you want to
loop j matmul: analyze the HLS
for (j = 0; j < BSIZE; Jj+t) synthesis w/ Vivado
SIZE + §1; HLS

elem t sum =
loop k matmul:
for (k = 0; k < BSIZE; k++)
sum += a[i*BSIZE + k] * b[k*BSIZE + j];
c[i*BSIZE + J] = sum;
} 1}

UNIVERSITAT POLITECNICA Barcelona
DE CATALUNYA Supercomputing
BARCELONATECH Center

Centro Nacional de Supercomputacicn

\
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o

How do we optimize the kernel?

#define BSIZE 32
const unsigned int CONST BSIZE = BSIZE;

#pragma oss task device (fpga) in([CONST_BSIZE*CONST_BSIZE]a, [CONST_BSIZE*CONST_BSIZE]b)
inout ([CONST BSIZE*CONST BSIZE]c) copy deps num instances (1)

volid matmulBlock hw(T *a,T *b,T *c);

void matmulBlock hw(elem t *a, elem t *b, elem t *c) ({
unsigned int i, j, k;
loop i1 matmul:
for (i = 0; i < BSIZE; i++) {
loop j matmul:
for (j = 0; 3 < BSIZE; j++) {
elem t sum = c[1i*BSIZE + J];
loop k matmul:
for (k = 0; k < BSIZE; k++)
sum += a[i*BSIZE + k] * b[k*BSIZE + j];
i*BSIZE + J] = sum;

UNIVEHSI AT POLITE(}N }A Barcelona
DE CATAL NYA Supercomputing
BARGELONATECH Center

Centro Nacional de Supercomputacion

\
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o

Performance Analysis: 32x32 acc ... low level...

compilation_program.ait.log
Automatic unroll

INFO: [HLS 214-376] automatically set the Eipeltne for Loop< loop_j matmul> at matmulBlock hw/matmulBlock hw_hls_automatic _clang.cpp:39:9
INFO: [HLS 214-376] automatically set the pipeline for Loop< unknown> at matmulBlock hw/matmulBlock hw_hls_automatic clang.cpp:123:5
INFO: [HLS 214-291] Loop 'loop k matmul' is marked as complete unroll implied by the pipeline pragma (matmulBlock hw/matmulBlock hw hls automatic clang.cpp:42:13)

Automatic array partitioning!

INFO: [HLS 214-270] Inferring pragma 'array_partition type=cyclic factor=16 dim=1' for array 'matmulBlock_hw_wrapper(hls::stream<ap_uint<64>, 0>&, hls::stream<hls::axis<ap_uint<64>, 1ul, 1ul, 2ul, (unsigne
d char)56, false», 0>&, float*, float*, float*, hls::stream<ap_uint<105>, 8=&)::a' due to pipeline pragma (matmulBlock_hw/matmulBlock_hw_hls_automatic_clang.cpp:66:8)
INFO: [HLS 214-270] Inferring pragma 'array_partition type=cyclic factor=33 dim=1' for array 'matmulBlock_hw_wrapper(hls::stream<ap_uint<64>, ©>&, hls::stream<hls::axis<ap_uint<64>, 1ul, 1ul, 2ul, (unsigne
d char)s6, false>, @>&, float*, float*, float*, hls::stream<ap_uint<105>, 8>&)::b' due to pipeline pragma (matmulBlock_hw/matmulBlock_hw_hls_automatic_clang.cpp:67:0)

Automatic pipeline!

INFO: [HLS 200-42] -- Implementing module 'matmulBlock hw wrapper_ Pipeline_loop_i_matmul_loop_ j matmul'
INEO: [HLS DOB-ADT] wrorm oo i im sk o o 78 50 T8 85 5 5 5 e 78 e
INFO: [SCHED 204-11] Starting scheduling ...
INFO: [SCHED 204-61] Pipelining loop 'loop_i_matmul_loop_j matmul'.
INFO: [HLS 200-1470] Pipelining result : Target II = NA, Final II = 1, Depth = 167, loop 'loop_i_matmul_Lloop_j matmul'
WARNING: [HLS 208-871] Estimated clock period (8.014 ns) exceeds the target (target clock period: 10.080 ns, clock uncertainty: 2.700 ns, effective delay budget: 7.300 ns).
Resolution: For help on HLS 200-871 see docs.xilinx.com/access/sources/dita/topic?Doc_Version=2023.2%20English&url=ugi448-hls-guidance&resourceid=200-871.html
WARNING: [HLS 2008-1016] The critical path in module 'matmulBlock_hw_wrapper_Pipeline_loop_i_matmul_loop_j_matmul' consists of the following:

'store' operation © bit ('j_write_1ln35', matmulBlock_hw/matmulBlock_hw_hls_automatic_clang.cpp:35->matmulBlock_hw/matmulBlock_hw_hls_automatic_clang.cpp:119) of constant © on local variable 'j', ma
tmulBlock_hw/matmulBlock_hw_hls_automatic_clang.cpp:35->matmulBlock_hw/matmulBlock_hw_hls_automatic_clang.cpp:119 [120] (1.588 ns)

'load' operation 6 bit ('j_load', matmulBlock_hw/matmulBlock_hw_hls_automatic_clang.cpp:39->matmulBlock_hw/matmulBlock_hw_hls_automatic_clang.cpp:119) on local variable 'j', matmulBlock_hw/matmulBl
ock_hw_hls_automatic_clang.cpp:35->matmulBlock_hw/matmulBlock_hw_hls_automatic_clang.cpp:119 [128] (0.800 ns)

'icmp' operation 1 bit ('icmp_ln39', matmulBlock_hw/matmulBlock_hw_hls_automatic_clang.cpp:39->matmulBlock_hw/matmulBlock_hw_hls_automatic_clang.cpp:119) [132] (1.825 ns)

'select' operation 6 bit ('select 1n35', matmulBlock hw/matmulBlock hw_hls_automatic_clang.cpp:35->matmulBlock hw/matmulBlock hw_hls_automatic_clang.cpp:119) [133] (1.188 ns)

‘add' operation 6 bit ('add 1n39', matmulBlock hw/matmulBlock hw hls_automatic_clang.cpp:39->matmulBlock hw/matmulBlock hw _hls_automatic_clang.cpp:119) [2448] (1.825 ns)

'store' operation © bit ('j write_1n35', matmulBlock hw/matmulBlock_hw_hls_automatic_clang.cpp:35->matmulBlock_hw/matmulBlock hw_hls_automatic_clang.cpp:119) of variable 'add 1n39', matmulBlock hw/
matmulBlock _hw_hls_automatic_clang.cpp:39-»matmulBlock hw/matmulBlock hw_hls_automatic_clang.cpp:119 on local variable 'j', matmulBlock hw/matmulBlock hw_hls_automatic_clang.cpp:35->matmulBlock_hw/matmulBl
ock_hw_hls_automatic_clang.cpp:119 [2451] (1.588 ns)

UNIVERSITAT POLITECNICA Barcelona
DE CATALUNYA Supercomputing
BARCELONATECH Center

Centro Nacional de Supercomputacicn



Performance Analysis: 32x32 acc ...GUI Vitis HLS

| File Edit Project Solution Window Help
fe i® e bz

gl Synthesis Summary(solutionl) x B matmulBlock_hw_his_automatic_clang.cpp gl Synthesis Details(solutionl){matmulBlock_hw_wrapper_Pipeline_loop_i_matmul_loop_j_matmul_csynth.rpt) = Schedule Viewer(solutionl)

 |Synthesis Summary Report of ‘'matmulBlock_hw wrapper' matmulBlock_hw_his_automatic_clang.cpp mm[_]
-] 0 ([ 2

--- | = General Information e el o preea:
LELLELEL LA

Date: Tue Mar 18 07:58:12 2025 Selution: solutionl (Vivado IP Flow Target)
Version: 2023.2 (Build 4023990 on Oct 11 2023) Product family: zyng
Project: matmulBlock hw Target device: xc7z020-clg484-1

//needed for
mcxx_taskId;

~ Timing Estimate

o

Target | Estimated | Uncertainty

10.00 ns 8.014 ns 2.70 ns

~ Performance & Resource Estimates §

A 0 R v : ¥ B E

Modules & Loops Issue Type Violation Type | Distance | Slack ‘ Latency]

¥ ® matmulBlock_hw_wrapper loop i matmul:
» ® matmulBlock hw wrapper Pipeline 1 L] 2

: 1.00;-31 matn-'.ul: :
» @ matmulBlock _hw_wrapper_Pipeline_2 (j=0;j<

» ® matmulBlock hw_wrapper_Pipeline_3 m-= 0

S g g = z 2 loop k matmul:

¥ © matmulBlock_hw_wrapper_Pipeline_loop_i_matmul_loop_j_matmul & Timing Violation =
loop_i_matmul_loop_j_matmul

» ® matmulBlock hw wrapper Pipeline 5

~ Performance Pragma
N/A

~ HW Interfaces

> M_AXI

Interface Data Width (SW->HW) | Address Width | Latency Register | Max Widen Bitwidth | Max Read Burst Le CXX 0 e{axis word);

m_axi_mecxx_a 32 ->32 0 (hls:: <
m_axi_mcxx_b 32 > 32 o interface ap_ctrl_none port=
i L interface axis port=mcxx_inPort
m_axi_mcxx_c 32 > 32 3 0 interface axis port=mcxx_outPort

intarfara m avi nart=meyvy a




Performance Analysis: 32x32 acc ...GUI (lI/lll)

Synthesis Detalls Report for ‘'matmulBlock_hw wrapper_Pipeline_loop | matmul_loop | matmul'

General Information

Tue Mar 18 07:58:10 2

2023.2 (Build 4023990 on Oct 11 2023)
Project matmulBlock hw
Solution solutionl {Vivadc

ct fa
Performance Estimates

Timing

- Summary

] Latency
- Summary

Latency (cycles) | Latency {absolute) |iInterval (Cyc
min max min max |Type
1191 11.910 us 1191 1191 no

Detail
- Instance
N/A
Loop

L L F ! nax le won Latency

- loop_|_matmul_loop_ | matmul

UNIVERSITAT POLITECNICA B
DE CATALUNYA
BARCELONATECH Cq
Centro Nacional 08 SUpBrcompuUiacion




Performance Analysis: 32x32 acc ...GUI (llI/liI)

gl Synthesis Summary(solutionl) B matmulBlock hw_his_automatic_clang.cpp gl synthesis Details(solution1)(matmulBlock_hw_wrapper_Pipeline_loop_i_matmul_loop_j matmul_csynth.rpt) = Schedule Viewer(solutionl) x

matmulBlock_hw_wrapper_Pipeline_loop_i_matmul_leop_j_matmul {:;;,-; 5173 > + 4 00 & B @

Operation\Control Step |

matmulBlock_hw_wrapper_stream_stream_f
matmulBlock_hw_wrapper_stream_stream_f
matmulBlock_hw_wrapper_stream_stream_f
matmulBlock_hw_wrapper_stream_stream_f
matmulBlock_hw_wrapper_stream_stream_f
matmulBlock_hw_wrapper_stream_stream_f
matmulBlock_hw_wrapper_stream_stream_f
matmulBlock_hw_wrapper_stream_stream_f
matmulBlock_hw_wrapper_stream_stream_f
indvar_flatten_write_In0(write)
i_write_In35(write)
j_write In35(write)
br_Ino(br)

w loop_i_matmul_loop_j matmul

indvar flatten_load(read)
icmp_In37({icmp)
add_In37(+)
br_In37(br)
j_load(read)
i_load(read)
icmp_In39(icmp)

| selectinss(selecy
add In37_1(+)
select_In37(select)
empty{trunc)
shl_In43(shl)
zext_In43(zext)
matmuiBlock_hw_wrapper_stream_strean
matmulBlock_hw_wrapper_stream_strean
matmulBlock_hw_wrapper stream_strean
matmulBlock hw_wrapper stream_strean

matmulBlock hw_wrapper stream_strean
matmulBlock hw_wrapper stream_strean
matmulBlock hw_wrapper stream_strean

matmilRlnck hw wrannar ctream ctrean
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What is the performance of the Acc version?

Matrix Multiply
25

+seq
=4==smp-32x32

£X 4 R A~ 1acc32x32autoVitis-f
1 .—_/_t u u —

0.5

0
128 256 512 1024 2048

UNIVEHSIYAT POLITECNICA Barcelon,

Sup n:nrnnuﬂ ing
BARCELONATECH

enmNamnn la Supercomputacién
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Paraver Analysis: 32x32 — Vitis HLS opt.

Accelerator: Subsystem of xtasks @ thread.prv (on boada-18)

Matrix Multiply N ew

4.0000 .
version

3.0000

B seq-32x32
2:0000 Hsmp-32x32

1acc32x32autoVitis

1.0000
0.0000

512

Accelerator: Subsystem of xtasks @ thread.prv (on boada-18)

UNIVERSITAT POLITECNICA Barcelona
DE CATALUNYA Supercomputing
BARCELONATECH Center

Centro Nacional de Supercomputacicn



Increase to two accelerators

#define BSIZE 32
const unsigned int CONST BSIZE = BSIZE;

#pragma oss task device (fpga) in([CONST_BSIZE*CONST_BSIZE]a, [CONST_BSIZE*CONST_BSIZE]b) \
inout ([CONST BSIZE*CONST BSIZE]c) copy_deps num_instances (1)

void matmulBlock hw(T *a,T *b,T *c); Question:

How can we obtain two

for (unsigned int i = 0; 1 < msize/BSIZE; i++) { accelerators?

for (unsigned int 7 = 0; j < msize/BSIZE; J++) {
unsigned int const ci = J*b2size + 1*BSIZE*msize;
for (unsigned int k = 0; k < msize/BSIZE; k++) {
unsigned int const ai = k*b2size + 1*BSIZE*msize;
unsigned int const bi = j*b2size + k*BSIZE*msize;
matmulBlock hw(&alai], &b[bi], &clci]);
NS

#pragma oss taskwait

UNIVERSITAT POLITECNICA Barcelona
DE CATALURYA Supercomputing
BARCELONATECH Center

Centro Nacional de Supercomputacicn
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Increase to two accelerators

#define BSIZE 32
const unsigned int CONST BSIZE = BSIZE;

#pragma oss task device(fpga) in ([CONST BSIZE*CONST BSTZEla. [CONST BSTZE*CONST BSIZE]b) \

inout([CONST_BSIZE*i: }tq@qﬁif%)

void matmulBlock hw(T *a,T *b,T *c)5 AIT t |
- (o]0,

— Few extensions
(num_instances)
— Triggers the
bitstream
generation
automatically
Stub function
generated)

for (unsigned int i = 0; i < msize/BSIZE; i++) {

for (unsigned int j = 0; j < msize/BSIZE; J++) {

unsigned int const ci = J*bZsize + 1*BSIZE*msiz

for (unsigned int k = 0; k < msize/BSIZE; k++)
unsigned int const ai = k*bZ2size + 1*BSIZE*msize;
unsigned int const bi = j*b2size + k*BSIZE*msiz

matmulBlock hw(&alai], &b[bi], &clci]);

b1}

#pragma oss taskwait

UNIVERSITAT POLITECNICA Barcelon,
DE CATALURYA Supe rcnmpuﬂng
BARCELONATECH Center

Centro Nacional de Supercomputacicn

\, FPGA
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Overall — Vitis... synthesis - auto

File Edit Project Solution Window Help

. % i> =2

B Explorer x & Module Hiera... gl Synthesis Summary(solutionl) B matmulBlock_hw_hls_autematic_clang.cpp gl Synthesis Details(solution1l){matmulBlock_hw... x gi Synthesis Details(solution1l){matmulBlock hw...

+ & matmulBlock_hw
» B Includes
w E Source

H Latency

o Summary

) Latency (cycles) | Latency (absolute) | Interval (cycles) .
B matmulBlock_hw_his_automatic ¢ s | = min ‘ Ers — ‘ = O n e I n Sta n Ce
iim Test Bench 1191| 1191[11.810us[11.910us[ 1191] 1191 LECRUC

» i solutionl

= Detail
#= Instance

= Loop

utilization Estimates

= Summary

Name
DSP
Expression
FIFO
Instance
il Flow Navigator x Memory
Multiplexer
w C SIMULATION Register _ 8891
Total 20027
Available 106400

P Reports & Viewers Utilization (%) 18
w C SYNTHESIS

p Run € Simulation

p Run C Synthesis

= Detail
w Reports & Viewers :

Report

B Conscle # Errors & W: ngs | Man Pages B9 Git Repositories %3 Modules/Loops
Function Call Graph

Schedule Viewer [} {+] B ® 35 Guidance-Infos B 2 Guidance-Warnings @ 0 Guidance-Errors B
staflow Viewer
w C/RTL COSIMULATION Name | Web Hem‘ Details
» Run Cosimulation i [HLS 200-1470] Pipelining result : Target Il = NA, Final Il = 1, Depth = 3, loop 'Loop 1'
» Reports & Viewers i [HLS 200-1470] Pipelining result : Target il = NA, Final Il = 1, Depth = 167, loop 'loop_i_matmul_locop_j_matmul’
+ IMPLEMENTATION & [HLS 200-871] Estimated clock period (8.014 ns) exceeds the target (target clock period: 10.000 ns, clock uncertainty: 2.700 ns, effective delay budget: 7.300 ns).

» Export RTL The critical path in module ‘matmulBlock_hw_wrapper_Pipeline_loop_i_matmul_loop_j_matmul' consists of the following:
'store’ operation 0 bit ('j_write_In35', matmulBlock_hw, ->matmulBlock_hw
constant 0 on local variable 'j', matmulBlock_hw/mat

p Run Implementation

solutionl x

BARCELONATECH Center

Centro Nacional de Supercomputacion




Overall — Vitis... synthesis - auto

File Edit Project Solution Window Help
® (& (> iz (& |

B Explorer x & 2 5 gl Synthesis Summary(solutionl) B matmulBlock_hw_hls_automatic_clang.cpp gl Synt Jeta C hw... x gl Synthesis Details(solution1){matmulBlo

+ & matmulBlock_hw
» @ Includes

v E Source

B matmulBlock_hw_his_automatic ¢ .
Two... instances....

» i solutionl

H Latency

o Summary

®= Instance

[AIT] Finished synthesis of 'matmulBlock hw'

[AIT] ERROR: Resource utilization over 100%

Resources estimation summary

DSP 368 used | 220 available - 167.27% utilization

LUT 81084 used 53200 available - 152.41% utilization
=
Bl Flow Navigator x
+ C SimMLATION [Register | | ]
il Wil | olies] qooar[ssseal o
| Available | 280] | 0]
Lk [Utilization (%) 0]
w C SYNTHESIS
p Run C Synthesis e Tetai
w Reports & Viewers e
Report
Function Call Graph

Schedule Viewer I 2 -}

w C/RTL COSIMULATION Web Help| Details
» Run Cosimulation 0-14 Pipelining result : Target Il = Final Il = 1, Depth = 3, loop 'Loop 1'
P R g Pipelining result : Target Il = NA, Final Il = 1, Depth = 167, loop 'loop_i_matmul_loop_j matmul*
+ IMPLEMENTATION & [HLS 200-871] d Estimated clock period (8.014 ns) exceeds the target (target clock period: 10.000 ns, clock uncertainty: 2.700 ns, effective delay budget: 7.300 ns).

» Export RTL The critical path in module ‘matmulBlock_hw_wrapper_Pipeline_loop_i_matmul_loop_j_matmul' consists of the follo
'store’ operation 0 bit ('j_write_In35', matmulBl § 5->matmulBloc
constant 0 on local variable 'j', matmulBlock_hw 1 tomatic_cla s-=matmulBlock_hwy;

b R . C -
gglc‘:lfT solutionl x
BARGELONATECH Bl Center
Centro Nacional de Supercomputacion 2 8

p Run Implementation




Increase to two accelerators ... lI=2

#define BSIZE 32

void matmulBlock hw(elem t *a, elem t *b, elem t *c) {

unsigned int i, J, k;

unsigned int FACTOR=BSIZE/2;
#pragma HLS ARRAY PARTITION variable=a dim=1 cyclic factor=FACTOR
#pragma HLS ARRAY PARTITION variable=b dim=1 block factor=FACTOR

loop_i_matmul: Let’s increase |l =2 ... to
for (1 = 0; i < BSIZE; i++) { he|p to fit the acc

loop J matmul:

for (3 = 0; 3 < BSIZE; J++) | What is the performance?

- Copies in parallel?
- Accelerator slower?

#pragma HLS PIPELINE II=2
elem t sum = c[1*BSIZE + J];
loop k matmul:
for (k = 0; k < BSIZE; k++)
sum += a[1*BSIZE + k] * b[kKk*BSIZE + J];

c[i*BSIZE + J] = sum;

UNIVEHSIYAY POLITECN!CA Barcelon,
DE CATALUNYA Supe rcnmpul.l'ng
BARCELONATECH Center

Centro Nacional de Supercomputacicn



What is the performance of the Acc version?

1.2

0.8

0.6

0.4

0.2

Matrix Multiply

512

B seq-32x32
msmp-32x32

1acc32x32autoVitis
B 2acc32x32

No

improvement...

Question:
Why?
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Paraver Analysis: 2acc 32x32 ||=2

Paraver view with same
duration and size...

Accelerator: Subsystem of xtasks @ thread.prv (on boada-18)

TH 1.1
matmulFull _hw 1.1
matmulBlock hw 1.1
matmulBlock_hw 1.2
L1
TH 1.3

m 1s 2 accelerators

L1
TH 1.7
TH 1.8
TH 1.9

Acceleratow.Subsystem of xtasks @ thread.prv #1 (on boada-18)

TH 1.1
matmulBlock _hw 1.1
TH 1.2

1.7 1 accelerator
TH 1.5

™H 1.6

TH 1.7

TH 1.8

TH 1.9

- Slower Accelerator
1=2 vs lI1=1
- Memory conflicts
@) s e @ S Accessing memory
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