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TABLE 1
Hardware figures of merit for the xTem system and the baseline implementing
only XpulpNN. > parallel ultra-low power (PULP) £&/%8 1 "RISCY &L IE
g2 \ M2 =
| XPulpNN xTern (this work) %gjtz,b\ , %*E}%‘%%UE ( SPMD ) gﬁ*%*;gg
Asora™ 163.5 kGE 168.4 kGE (+3.0 %)

£ | Pumss® 4.1 mW 42mW(+2.4%

O | Poonwrp 40 mW 43 mW (+7.8% —
T e > IRIRISSTES (MADD) | ZFTELRIES.
Densits 702 % 71.0% (+0.8 pp.) i =is A

s fc.rlhv 500 MHz (376 MHz) 500 MHz {339MPL[13z) IE—?LI 15&2@1:5 ~ ( thrC )

2| Paase © 58.1 mW 58.9mW(+1.4 %)

O | Pogaaip® 577mW 607 mW (45,2 %)

IEffico,, 1p © 383.9GOp/)  603.3GOp/) (+57.1 %)

* Obtained from synthesized netlists. One gate equivalent (GE) in 22 nm
FDX is 0.199 p.m:, the size of a NAND2 gate.

PThe first number is obtained at HV operating conditions
(Vbp =0.72V,T = 25°C), the number in parentheses is obtained at
LV operating conditions (Vpp = 0.65V,T = 25°C).

¢ Evaluated at LV operating conditions.
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cite: arXiv:2405.19065v1 [cs.AR] 29 May 2024
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Table 2: Speed-up factor comparison (keygen/enc/dec)

o SaC f
peripherals P

Kyber-512 Kyber-768 Kyber-1024
[5] 1.72/1.88/2.29 1.72/1.81/2.13 1.69/1.75/2.01
Our Work 2.79/2.60/1.97 2.67/2.66/2.08 2.76/2.71/2.20

an

Simplified RC generator

cite:doi/10.1145/3587135.3591432
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==
' EMSM AN <ibutterfly . ntt/intt, FH7ERE4 L # 5 TRAITRE SEHRIEL 5547 (Mbps/mW)
AL TFSE, EHIG647 LUTs, 8.6%H i e 2L o)
T, HATATEM17,216Z111,043/FH3 BEs S Gt 3
R:’g‘;‘le ‘ SHA256 3.55 0.26 5.56
SNOWV = o= 161
o cite:10.1145/3587135.3591432 MD5 3.80 0.64 35.16
W cite:10.11999/JEIT210004
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XIHITAG, AIlETopenocdiEBREFRELEFER); Tiny-Riscv: MAYIEM, AlJKEF

X iEhHT . FreeRTOS;
BT UARTE T

tinyriscv_soc

l % I 4 i - i
l I . .
| | P :
clk ! : : ctrl |
I [ : ‘ :
I I g =
rst : y y : e  / : AT :
1 | I I
— pcreg —» if id % id » idex % ex [er» div
| I I 1
I [ ' )
1 i
: : twﬁ ‘ :‘ :
: . Sy
jtag top : g : clint : - Vitf :
1 l
ﬁh A I : regs |- s HEER
I [ : :
TMS , ¥ ' : |
i, RIB(RISC-V Internal Bus) i
<0 \ A ) \ \ \
Y Y Y Y Y Y
rom ram timer uart_tx gpio spi

Tiny-RiscvZ244

Xlinx Arty7FF & 4R
Tiny-RiscV: https://gitee.com/liangkangnan/tinyriscv.git
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Tiny-RiscviXECEB21"GPIOO, ZFEXEAERBIAERHITEHK, BEHRRIIEBHNE=E, BaiE kX
BENER, BiEON=ESH

R E

BHE DR E

// cPIofEsR

module gpio(

input wire clk,
input uire rst,

input wire we_i,
input wire[31:0] addr i,
input wire[31:0] data_i,

output reg[31:0] data o,

input wire[1:8] io_pin_i,
output wire[31:@] reg_ctrl,
output wire[31:8] reg_data

I

1/ GPIOKESHIFFE
localparam GPIO_CTRL = 4'he;
/1 GPIOEIES T2
localparam GPIO DATA = 4'h4;

/ ERfEFh TR, EEXF1ei 10
/1 oe: B, 1: #@H, 2: @A

reg[31:@] gpio_ctrl;

/AR

reg[31:0] gpio data;

assign reg_ctrl - gpio_ctrl;
assign reg_data = gpio_data;

/I EEEE
aluays @ (posedge clk) begin
if (rst == 1°b@) begin
gpio_data <= 32°he;
gpio_ctrl <= 32'he;
end else begin
if (we_i == 1'b1) begin
case (addr_i[3:0])
GPIO_CTRL: begin
gpio_ctrl <= data_i;
end
GPTO_DATA: begin
gpio_data <= data_i;
end
endcase
end else begin

end

if (gpio_ctrl[1:0] == 2'b18) begin
gpio_datale] <= io_pin_i[8];

if (gpio_ctrl[3:2] == 2'b1@) begin

module gpio #(
parameter GPIO_NUM = 16 // SE¥%1-12846PIO0
pic
input wire clk,
input wire rst,

y-=+-=:u|

input wire we_i,

input wire[31:e] addr_i,
input wire[31:@] data_i,
output reg[31:0] data_o,

/I GPIOSIE

input wire [GPIO_NUM-1:8] io pin i,

output wire [((GPIO_NUM+15)/16)*32-1:0] reg_ctrl, [/ EElSiFasd
output wire [((GPIO_NUM+31)/32)¥32-1:8] reg data // SUEESFEE

)5

/] EEtEEERSE

localparam CTRL_REG_NUM = (GPIO_NUM + 15) / 16; // SNSHEEREEEI6IGPI0
localparam DATA_REG_NUM = (GPIO_NUM + 31) / 32; // EAEESESREE21GPI0

/] SEREEN
reg [31:0] gpio_ctrl [@:CTRL_REG_NUM-1];
reg [31:0] gpio data [@:DATA REG_NUM-1];

/] HBHEBASTEEL

localparam CTRL_BASE = 8'hee;
localparam DATA BASE = 8'hae;
localparam REG_ADDR_WIDTH = 8;

/1 EHIEFEEE
/1 BEETRRENEE
/1 IS AL

/1 SrRuatHRE
generate
genvar i;
for(i=6; i<CTRL_REG_NUM; i=i+1) begin
assign reg_ctrl[i*32 +: 32] = gpio_ctrl[i];
end
For(i=8; i<DATA_REG_NUM; i=i+1) begin
assign reg_data[i*32 +: 32] = gpio_data[il];
end
endgenerate

/] SEERER
always @(posedge clk) begin
if (Irst) begin
for(integer j=8; JXCTRL REG NUM; j=j+l)
o_ctrl[j] <= 32"he;

for(integer, 120, JXDATA REGMM; [j=]:1)
gpio_data[j] <= 32"he;
end
else begin

if (we_i) begin
/] EHETES
if(addr_i[REG_ADDR_WIDTH-1:8] >= CTRL_BASE &&
addr_i[REG_ADDR_WIDTH-1:8] < (CTRL_BASE + CTRL_REG_NUM*a)) begin

#include <stdint.h>

GPIO_BASE
GPIO_CTRL
GPIO_DATA (GPI

int main()

{

while (1) {
[/ MRGPIOIEAS

// AREPI0IEAE

else

#include "../include/utils.h”

if (GPIO_REG(GPIO_DATA
GPIO_REG(GPIO_DATA

BA

)
)

n

E

(ex40000080)

GPTO_BASE

+ (8xea))
+ (Bxed))

#define GPIO_REG(addr) (™((volatile uint32_t *)addr))

[/ gpioeEiHiEs,
3; // gpiolBAETC

x2)
= Bx1;

// GPIOemIHHE

GPIO_REG(GRIO DATA) &= ~Bx1; // GPIOG%H{E

/7 FNRETAE (EEERIHESex 400000003 )
#define GPIO_BASE 8x40002090

/! SEEEREEY

#define GPIO_CTRL OFFSET  exee [/ BEHIEFREIEEE
exde [/ HiESTFaaEisaiss
exed [/ BIEFRSLFTD

i
#define GPIO_CTRL_REG(n)

FFSET + ((n)
FSET + ((n)

0_DATA_REG(n)

/7 GPICRERIFFEEEEE

#define GPIO_CTRL_INDEX(pin) ((pin) / 18) // E6MGPIO—{ 4I5S
) DATA_INDEX(pin) ((pin) / 32) // SE329cPl0—{iES=38
#define GPIO_CTRL_POS(pin) (((pin) % 16) * 2) // F=HIGEEGS
#define n) ((pin) % 32) [ BOERIAIE

1/ BEN

typedef enum {
GPIO_MODE_INPUT = ex2, // 1eb
GPIO_MODE_OUTPUT = Bx1, // @1b
GPIO _MODE_HIZ = 8xe /f eeb

} GpioMode;

/1 HEeRniaE

static inline void gpio_set_mode(uint32_t pin, GpioMode mode) {
volatile uint32_t *ctrl_reg = (volatile uint32_t*)GPIO_CTRL_REG(GPIO CTRL_INDEX(pin));
uint32_t shift = GPIO_CTRL_POS(pin);:
*ctrl_reg = (*ctrl_reg & ~(8x3 << shift)) | (mode << shift);

static inline void gpio_write(

int32_t pin, uint8 t value) {

volatile uint32_t *data_reg = (volatile uint32_t*)GPIO_DATA_REG(GPIO_DATA_INDEX(pin));

uint32_t shift = GPIO_DATA_POS(pin);
*data_reg = (*data_reg & ~(@x1 << shift)) | ((value & @x1) << shift);

static inline uints_t gpio_read(uint32_t pin) {
volatile uint32 t *data_reg = (volatile uint32_t*)G
return (*data_reg >> GP: ATA_POS(pin)) & exi;

PIO_DATA_REG(GPIO_DATA_INDEX(pin));

int main() {

for(int 1 = 1; i <= 29; i=i+2){
gpio_set_mode(i, GPIO_MODE_OUTPUT); // Wi/RZEIEIET

// BEEGPIOIAIMNETL
gpio_set_mode(1, GPIO_MODE_IMPUT);

while (1} {
/4 EEIGPIOLRE
if (gpio_read(1)) {




iﬁﬂj;ﬂ“ﬁtﬁ PLLE}JIU\EEEWﬁ]

R+ SRR PLLIZHI#E R

wire [6:8] drp_addr;

%, 7

wire drp_en; vs @(posedge rib_clk or posedge rib_rst
wire 1 drp_di; 5% (Irib_rst) o
wire drp_ve; drp_addr i
: = drp_di
wire

drp_ue pll_reset(1);

drp_en

pllrst

// Step 2:
drp_write
// Step 5

end else

S Pouerfieg mRD)‘m 0x28

8, ESHdEexrt

drp_write 2
// Step 3: éc% cLkFBoUT
drp_write(8x14, 6x0514);
// step 4: EGE CLKFBOUT
drp_write(exis,
drp_write(@xes,
drp_write(@xe9,

X (rst),
.rib_addr  (se_addr_o),
.rib_data i (s6_data o),
rib_data o (s6_data i),
.rib_ue (s6_we_o),
.drp_addr  (drp_addr),
fdrp en)s

£x60080200

- rib_data_i[6:0];

// Step 8:
pl1_reset

(drp_ve)
(drp_do),
(drp_rdy),

e

/] PLLEGHES

D(REG_STATUS) & LL_LOCKED) == @)

rib_data_ife];

clk_

fExilink PLL TIPRE
o pll_inst
.clk_outl (clk_core),
.daddr  (drp_addr),
.dclk (clk),

.den (drp_en) // DRP{ERE
.din (drp_
.dout (drp_d

/1 xéa ;D DRP EGRFIRS

ORP it
I ORP £iE

drdy ¢y ndyf bit[1]-drp_rdy, bit[e]-pll_locked
~dwe (drp_ue), =
.reset  (pll_reset), /1 input reset pll_dynamic_config(M, D, 0);
.locked (pll_locked),  // PLLESERES end
Lclk_inl  (clk) 17 BNESER return 83
“ 68 endnodule s
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|

=P ()
O e — Configuring Hetwork Settings —
CizFiE! -
= T Eoard IF =zet to: 192, 165. 185111 (DxCOASE9SF)
Destination IF set to: 192 163, 185, 243 (0xCOASBSF3)

. vz N A{ | }\
X A \ : = N _ . - |% IT.]-UARTEHU Fead back Board IF: OxCOASEISF
5 = ‘ 1) . . p s S ‘éj: Fead back Dest IF: 0xCOASESF3
........ : i | [ 2
” )33 : 3 A ’ alsbez [ T y i H — Enabling Data Acquisition and UDF Transmission —
1 3 e IF Configz Rez (0x10) written with: 000030400
3 .
I:{szﬂ.,{*;'} E{J \IF Config Rez (0x10) read back: 0x00030400

TX Data Hum: 1024

- \ 14 0C 12 4 - - % y 8l o | ; sl
s - y By b P %ﬂ?&y1¢ 1MF T¥ Enable: 1
received_data.bin 1

UART 1?5@ : —— L . | [ o F v J:HZA — /—E R T Y PATIEA p
. ; S = = ,

FIFO WE Enable: 1
Fersa ] Offsct. | 0 1 =2 = =2 5 & 7 8 9 3I0 3131 312 I3 13 A5 /
e isecl488 |HO 00 00 B 00 00 00 SC OO 00 00 SB 00 00 OO SB
DAQTProject\UDPReceivelbuildy _13-3'3_'_15?1 00 00 00 ':_ss 00 DO OO0 ':_ss 00 00 00 ':_SE 00 00 00 '-_-_sl: Fﬁ\_l_ﬁu .
13891520 |00 00 00 9B 00 00 00 SC OO0 OO OO0 9B OO0 OO0 OO0 SB [ | T .
=it 13.7 MB 13891536 |00 00 00 9B 00 00 00 SB 0O 00 00 SB 00 00 00 9B .
14,320,640 =55 13891552 |00 00 00 SB OO0 00 00 SB OO OO0 OO0 9B OO0 OO0 OO0 SB D 1§%§§Eﬁi*§:mugg'iﬂ}ﬁi§§tﬂ:mu-ﬁ:t
13891568 |00 00 00 3B 00 00 00 SB 0O 00 00 SB 00 00 0O SB ~ / 70 /
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RISC-V soft-core Investigation Report

Nine common, excellent and interesting RISC-V core:

PicoRV32

SERV
VexRiscy

> TEATBRINFEES =
~ FREMEEEMINGE, TRTEELE

Ibex
Hummingbird E203

= NS -3
SweRV EH1 / EI/ OREFEMEETSE
CVAG (Ariane)

Rocket Core
Berkeley BooM L art 1

For all the soft core, we investigated:

Architecture

FPGA Performance & Resources
Use in HEP

Feature & Use Cases

It also shows their comparison on:

- Architectural Features of RISC-V Soft
Cores (pipeline design, ISA support, special
features) Part 2

- FPGA Resource Utilization and
Performance of RISC-V Cores (example
targets: Xilinx 7-series and Lattice 1CE40,
with typical configurations)

And the Selection Guidance. Part 3

26



Comparison Table: SERV vs. PicoRV32

Metric

LUT Usage
FFs (Flip-Flops)

DSP Usage

BRAM

Clock Frequency

Area Class

SERV

~125 LUTSs (Artix-7)
~198 LUTSs (Lattice iCE40)

~164 FFs

0 (no hardware multiplier)

0

High (>200 MHz), due to no
combinational datapath

"UART-level" (smaller than a SPI
controller)

PicoRV32

~750 LUTs (minimal config)
~1070 LUTs (typical config)

~573 FFs (Xilinx 7-series)

Optional (1 DSP if M extension is
enabled)

0 (by default); external RAM
required

Medium-High (100-200 MHz)

Full-featured MCU-class core

- SERYV: an ultra-minimalist design, intended for scenarios with extremely limited logic
area) Its ALU is only 1-bit wide, requiring 32 clock cycles to complete a single 32-bit

operation.

- PicoRV32: a minimal MCU-class design capable of running real bare-metal programs
I PC (though still lower than pipelined cores).

and RKOS, offering

minimal logic usage for
simple control tasks

a more practical soft core that can run

C code and respond more quickly

27



£/ FASICHRIsc-V MCU: Pico 28

PicoSoC B HTF PicoRV32 MBR/INERARE FZ% (SoC) , PicoRVI2ERBREE. IJESMFAIE RISC-V Wiz,
B EMMNRERESH, EEESHE FPGA 1EHFRZREA SoC EP;&E)'EEEE‘JH&U\‘CT Sl

picoSoC

Plco!ﬁ#—\"\
BESAN: 1 7 &5 Xilinx 22435k 5 a
750-2000 N&E#E (LUTs) |

> EHRE: 7£ 7 51 Xilinx FPGA - a]sEH i T
250-450 MHz B9S A= (fmax) o 3

> WEEOEE: S5 FEREED 5 AX4-Lite
HE'LXEEI?RD o re.5 w:] s ]

> ENERETSRE BT BRSO EEY o = LI T - — —
(ISA) SCHIEETER (IRQ) IhhE,

> ENEMMESRED: TEBSMMESRNESED -
(ENANESETHINEG) o =]

iomem_valid

-

:Ij__.

in
Jg

B
=
v
=

_cfgreg_sel

o o
=1
E
=
z

5 .
= =

simpleuart

HanHE:

v PicofUiB#E, RIEIEMAE
RERRSEEFI A B~

v PicoZ‘FPGAJ:HﬁiE

O K FICIEIHRE)

)
]
(5}
o

=
B
flash_io[0-3] di &
g
2

opT[g-0]01 yseY

&
B
\ & & T R &
ata e etz
. . read!
Splimemio

- i— —" R — _.. P apHan

ety ol e i - i i, S . S e it - G, 1 | S .- s e i - i

Pico: https://github.com/YosysHQ/picorv32
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» OpenLANE, — M AlRREMRTLEIGDSIINE B RENFRRE, e88 7T/INEENHRAHE
}£0penROAD, Yosys, Magic, NetgenZ R =HREHHNZNEH
> TRAREIRITE, RRINECPURHIBRIEFFNBEEES

Jjson > ;‘T-Iﬁéa:F;\/\\ J\EEEE%\ 96
l HNEEE

> “—%ﬁ:‘:ﬁ”iﬁ& F' A Hie

N

l'

Design Rule Checks

Linting with Verilator G!obacl) Pfaceg\ent with Detailed Fiouoling with GDS Il StreamOut with
| penROAD OpenROAD KLayout with Magic
3 > Y - — /_ s
RTL Synthesis with Detailed Placement with Parasitics Extraction GDS XOR with KL Design Rule Checks U I L*EE El] _-‘I- E E}J JEE I
Yosys OpenROAD with OpenROAD WEh Blayout with KLayout T A T :Fﬁq

U A N I R A v

Parasitics-based Static

LY
Flooorppel,an?gg [;vith Clsvcnkhgzz :%(notzgsis 'ﬁming ;:;1 :gas with SPICE ENT;r;iztion with g ds lef |;cs > é:é': 'éf ;}E P D K S kyWa te r
v | v I v PDK. GlobalFoundries
PI t with Global Routi ith GDSII St t with La t vs. Sch ti N
ronroD oge g Open PDK, #tXiEEX

e 4
> TR KA. ml’_ﬂEﬁb\
y BERENRIFRIT, B
Wannutscrid B, EFR. WFERTRE(]
FRFRisc-VRHEZR: HX. &1F TS5 TRREIEDAT

&ﬂ_iA«E S /\l_.];:FE @El’)\ 7N H B(J/-E;H-E:FE E‘ﬂtbx

cite:https://github.com/The-OpenROAD-Project/OpenlLane
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/BN 2O

> BEARSN TEEHNHREIT08E, SCEIMADCE] TS 4RIRIE, EthIigElEE<ER

> ¥Risc-VEREIFEIFNSE/R A BIEAMCU, W TEQTFaIEAMLID, BiF: mENAI
BEESKIFHF . FPGAJRBIIGIE. SR EMMFICIZTES (Bir: EERNISHLEE
BEMCUREHR )

> MChat-gpt3 2l DeepSeek BZEB X Fia3. I Gemini 2.5 pro, AINBEEIXBINE.
RIBFEIEL. £, EEEMNERIIF---AlphaEvolve, BFRSIEBBAIEREF B £ 9%
iME, Risc-VEMHR. ENFE. THEE ($532RVV. MatrixFAREXHERE) , K&
FRisc-VRUAISIRN LS, SUAWHIEXRE RLQ XM, 2— 1TE8RBNEE:
B AR SLHIR M 2870 & BE1L

cite:AlphaEvolve: A coding agent for scientific and algorithmic discovery
Smart pixel: https://fastmachinelearning.org/smart-pixels/
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VNot only RISCV Cores — many IPs for a Platform’

RISCY Arianc[fll| JTAG | sPi WM Logarithmic interconnect
e | .. '
32b cah UART || 12 [l APB - Peripheral Bus

Platforms https://github.com/pulp-platform/

g

n
[
=

Single Core RV Multi-cluster
« PULPino * Open-PULP « Hero
 PULPissimo - PULP-PM « Manticore

Accelerators




FMC (FPGA Mezzanine Card) :

+ Take /O off of the FPGA basebeard = Putiton a mezzanine card

FMCEOARFAFPET— MrERR B IS
AEEEER (HUEERADCEHDAC, &
RSB BEBERE) EERIFPGATF AR
b, MmtkAiiEss TFPGAZR AR R EMA]
E_I-E%'IEO

ERFMCHRE, FAENUESZMERE
FHRMTINEY, MEABEFIRITBEDNRS )

(%

R - Design FPGA board with mezzanine site = When I/0 changes, only mezzanine card
AMXTBETRA, thya%E 7 r=am thiiE, changes
Connectors el
I
¥
WO circuitry B
circuitry A
| E—
EPGA FPGA

cite:https://blog.csdn.net/s1_mple/article/details/144675021



- Clock Frequency
rchitecture timing)

https://github.com/olofk/serv

- Designed by Olof Kindgren for extreme logic

- Performance Metrics
» DMIPS: ~0.1-0.2 / MHz

I EREN * CoreMark: ~0.05 / MHz
- Executes 32-bit ops bit-by-bit across 32 cycles *  Extremely low IPC; 32-cycle per
ALU op typical
- 1-bit ALU, all instructions processed serially - Resource Usage
_ . . . ‘ * LUTs: ~125
- FSM/microcoded engine; every instruction multi-cycle . ggs: 164
- Implements RV32I ISA, passes RISC-V compliance [B)SP- 0: 0

tests * Smaller than many UART/SPI

- Supports RISC-V debug interface and GDB debugging controllers

Advantages:
- Can be deployed in parallel as a “Core Swarm” system

Sattable Scenaitos: - Each core supports single-step debugging (GDB

supported)
- Slow control tasks at the scale of tens of e _ . -
thousands of channels (e.g., detector CEISIC IS0 CORL CUTPalet 10 IINA-Speea O e

o performance cores
calibration)

Reilactns hardo sl Ragts vt hi Limitations:
- neplaciiig harc-wire@ Hinfte state Machines - pytremely low throughput, unsuitable for real-time
with small soft logic cores data paths

- Control cores in radiation-hardened FPGAs

. .. : - Not suitable for high-frequency processing such as
whegg gly sjpele-digit LUTs are availghle, . pya@ymiggomalgorithms



BARIZAI--AlphaEvolve °

ZEZSZETF Gemini RIKXEIESIE

(%) scientist / Engineer RAGRE, £ PHA SRR

Initial program

:;grgéjr::igr:rgﬁ;i Cotoézztzﬁffsﬂg Evaluation code with components )—E_ y ‘E‘Eﬂzﬁﬁiﬁigﬂﬁ’i&ﬁ ;% > '\LSF
to evotve (aimERNEFEAEMFTFENS I,
| 1 i 1 B R BB IR S o
| Prompt sampler || LLMs ensemble | 'Program database Best program
I R I Y I o AlphaEvolve &R Fiid 50 T4

| FOURRIF AR, FEE 75% B
parent_program, inspirations = database.sample() i %WUEPE?):[EEWJTE%%HE{JﬁE;;&H%,
prOmpt_: prompé_sumpler.build(pﬂrent_progrum. inspirations) i ﬁ,ﬁT:E 20% E’\J%{ﬁﬂﬂlﬂ, EE%E&ET

¢ it SillM generdis(pronpe) | EHNRELR, MRS T [FEWH

Distributed Controller Loop

child program = apply diff(parent_progrom, diff) —=r el
results = .execute(child program) lEJL}\\ ( _Iilssmg\number prOt?leTu,),_J
database.add(child program, results) E’\Jﬁ’i/ﬂ&ﬂ%, LZEE_/P?EM%%{E

e 300 FEHIMERE
g AlphaEvolve

source:https://deepmind.google/discover/blog/alphaevolve-a-gemini-powered-coding-agent-for-designing-advanced-algorithms/



HLS4ML o

REEKBLHC, HHRFIBERRE "B MEPRATH, Am, LHC HKUBFMNEXRDHZ—FF M Event=
FEXZHE, UETEEFRFEREER . FEBEY “riggers” NI BTHRERESNFRBELESMH, HF
FIHEEA LAESensordlia LB E Ak, AlIMREEZSESMYEBGEERRNEMHLUMES T,

Keras
TensorFlow
PyTorch

Co-processing kernel

hils 4 ml

compressed
model HLS
S Custom firmware
Usual machine learning Jf design
software workflow

tune configuration
precision
reuse / pipeline

ZIMBFASRERXREGE (HLS) A, K5 WAIHESF IR B #5 91E N 45 & N A RO (A0 AS

source: https://fastmachinelearning.org/hls4ml/index.html




