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MAGH cemuHapa

KomnaHumg Xilinx

— Xilinx - KpaTKasg CrpaBka

— MQakKpO — ABTOPUM3OBAHHBIM AUCTPMObBIOTOP XilinX
TpaamumoHHsle NMANC, CHK 1 cpeacTBa pa3paboTtkm Xilinx, KpaTtkmii 0630p
MHAOPACTPYKTYPA MOAAEPXKKM PA3PADOTYMKOB OT Xilinx

— Web-pecypchl

—  AOKYMEHTALMI U METOAOAOTUHECKME PEKOMEHAOLLUM

—  OTAQAO4HBbIE NAATHI XiliNX U MAPTHEPOB

— [lOAE3HblE CCbIAKM
Hosenwme paspabotkm Xilinx

— 7-HMm naatcpbopma ACAP VERSAL

— YCKOpUTEAbHbIE NAQTHLI Alveo

— Cpeaa pa3pabotkm Vitis

YHUBEPCAABHAS CPEAQ NPOEKTMPOBAHMS Vitis — PEBOAIOLIMA B PA3PADOTKE AAS
[MANC m CHK

— TeXHOAOIMS BbICOKOYPOBHEBOIO NPOEKTUPOBAHMS (HLS) — 41O 3TO TOKOE?
— Vitis Target platforms
— “"BepTmMKAAbHAA MHTErPALMA™



Xilinx - KpaTtko

® Xilinx INC — AMEPUKAHCKAA DAEKTPOHHAS
fabless komnanmg, ndobpetareas NANC,
OCHOBQOHO B 1984 .

e L

TaO-KBApPTMPA — CaH-Xoce, KOAUC

C

LA

® KOAM4eCTBO COTPYAHMKOB ~4500
o O6oport3a 2019 - $3.6 MAPA
® [1onObIAbL 30 2017 - $622 MAH

DOPHMS,



TpaanumuoHHsbie NAUC, CHK n cpeacTBa paspadboTku
Xilinx, KpaTkmun o630p

o [TANC 1 CHK — coBpeMeEHHbIEe
NPOAYKTOBbIE AMHENKM

® Vivado
® OTAQAO4HbIE MAQTHI XiliNX M MAPTHEPOB



NMAUC n CHK (1)

COBpPEMEHHbIE MPOAYKTOBbIE AMHEMKM

6 cemeMucTBO 7 cemeucTBO US+
(45 HMm) (28 HMm) (16 HMm) (7 HM)

Spartan 2009 2017

Artix 2010

Kintex 2010 2013 2013

Virtex 2010 2013 2013

CHK 2013 - 2018 2020
Zyng7000(s) ZUS+ Versal

RFSoC



NMAUC n CHK (2)

Low Cost
_-W_
Spartan-6 150K 4.8 Mb 8x3.2 Gb/s -
Spartan-7 100K 4.2 Mb 160 - - -
Artix 215Kk 13 Mb 740 16x3.2 Gb/s PCle Gen2x4 -
Zynq7000S 65K 3.8 Mb 170 4x6.6 Gb/s PCle Gen2x4 1xARM Cortex-
(27012S) A9@766MHz
Zyng7000* 85K 4.8 Mb 220 4x6.6 Gb/s PCle Gen2x4 2xARM Cortex-
(27015S) A9@866MHz

(*) - po Zyng-7020 BKAOYNTENBHO
https://www.xilinx.com/support/documentation/selection-
guides/cost-optimized-product-selection-guide.pdf
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NMAUC un CHK (3)
Midrange

Kintex-7 477K  34M 1929 32x12.5Gb/s PCle Gen2x8 -

Kintex US 1176K 59.1M 4100 64x16.3Gb/s 4xPCle® Gen1/2/3, -
2xEth 100G
Kintex US+ 1,143K 70.6* 3528 32x32.75Gb/s 5xPCle® Gen3x16, -
44x16.3Gb/s 4xEth 100G w FEC

Zyng7000** 444K 26.5M 2020 16x6.6 Gb/s PCle Gen2x8 2xARM Cortex-
A9@1GHz

Zynq US+ CG 600K 11M+ 2520 24x16.3Gb/s 2xPCle® Gen3x16 2xARM Cortex-

27M* A53@1.3GHz

2xARM Cortex-
R5@533MHz

(*) — BRAM+URAM
(**) — ot Zyng-7030


https://www.xilinx.com/support/documentation/selection-guides/cost-optimized-product-selection-guide.pdf

NAUC u CHK (4)
High End

I T S S 70 N

Virtex-7 1139K 1880K 3600  16x28.05 Gb/s 4xPcie Gen3

Virtex US 5065K 132.9M 2880 60x30.5 Gb/s 6xPCle® Genl1/2/3 - -
9x100G Eth
Virtex US+ 8937K 94.5M+ 12288 48x58Gb/s PAM4 12xPCle Gen3x16/ 16GB -
(360M) Gen4x8 / CCIX
9x100G Eth
Zynq US+ 1143K 34.6M+ 3528  28x32.75Gb/s 4xPCle Gen3 x16 - 4xARM Cortex-
(36.0M) 44x16.3Gb/s 4x100G Eth A53@1.3GHz
EV: H.264/265 Codec 2XARM Cortex-
RFSoC 930K 13M+ 4272  16x32.75Gb/s  2xPCle, 2x100G Eth ; B
(22.5M) 8x12b@4096 GS/S RF-
ADC w/DDC

16x14b@6.5GS/S RF-
DAC w/DUC



MAUC u CHK (5)

oo
coal00n

oo

tel00al0%0g

MICNoOAHEHME Kopnyca
e C—-0:85°C « BGA (GGA)
e E-0+100°C e OT1 225 A0 3824 BIBOAOB

e | --40+100 °C ¢ beskpbieyHbie Flip-chip

e Q--40+125°C e CsuHel (XQ..) e

e XQ(R) —-55+125°C

https://www.xilinx.com/support/documentation/user guides/ugll2.pdf



https://www.xilinx.com/support/documentation/user_guides/ug112.pdf

MAUC u CHK (4)

ANLEH3INPOBAHME

Boibop MNANC 1 CHK XilinX AAS PA3pADOTKM
C Y4ETOM XMIHEHHOTO LIMKAQ,
OrPAHUYEHMIM HA NMOCTABKY (4 KpUTEPUS
AMLLEH3UPOBAHMSA) N OTPAHMYEHUM HO BBOS3.

10



MAUC u CHK (7)

CpeACTBO PA3PADOTKM
e AAd ctapsbix cepun NMANUC (A0 7 BKA.): ISET4.7
e AAq cepumn 7 - US+ - Vivado (... 2019.1)
e AAq CHK: Petalinux
¢ AAS HOBbIX MPOAYKTOB: Vitis (2019.2 ...)

CKA4YMBATb OTCIOAQ: https://www xilinx.com/support/download.html

11
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NMAUC u CHK (8)
Xilinx Vivq_c_;'l"o_

CpeAd HU3KOYPOBHEBOIO

NOOEKTUPOBAHMS:
VHDL, Verilog, SystemVerilog

BU3yaQAbHOE NPEACTAOBAEHME
BCTOOEHHbBIM CUMYAITOP
NHTErPUPOBAHHbBIM OTAQAYMK

MmeeTtcd 0eCnAaTHAOI AULLEH3ME
(6oaee noAosuHbl ITANC 1 CHK)

B AMCTPMOYTMB BXOAMT Xilinx SDK

[TOCAEAHSS COMOCTOATEABHQOS BEPCMS,
2019.1, nanee B cocTtaBe Vitis

i

12



MAUC u CHK (9)

CpeACTBA pa3paboTku: IP-9ApO

o Buabl IP-9a€p
® [TOAHOCTbIO AOCTYIMHbIE M OECMAATHbIE
® becnAQTtHbliEe, AOCTYMHbI MO 3AMNPOCY
® OBOAIOLIMOHHbIE
® [IAQTHbIE
® becnAQTHbIEe pecypcChl

o KAk nokynarb

13
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Xilinx — noaAepXxka paspaboTyukos (1)

Caunt Xilinx: https://www xilinx.com/
Caur Developer: https://developer.xilinx.com/
POPYM: https://forums.xilinx.com/

O6yqume: hitps://xilinxprod-catalog.netexam.com/
Peno3mnTopmm: hitps://github.com/Xilin
OTAQAOYHbBIE MAQTHI M MAATCDOPMBI:

hitps://www .xilinx.com/products/boards-and-kits/see-all-evaluation-boards.html
[TapTHE P
TexnoaAepXKa

14
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Xilinx — noaAepXxka paspaboTyukos (2)

CnpaBOYHbIE M METOAOAOTMYECKME MATEPMAABLI HO camTe Xilinx

DocNav — BCe B OAHOM MeCTe
Selection guides

User guides

UFDM

AR

15



Xilinx — noaaepxka paspadotTymnkos (3)

TexnoAAepXKa
CHQYOAQ MOCMOTPETL HO POPYME

[lonckatb HO pecypcax Xilinx:
https://www xilinx.com/support.ntml

ObpatnTbCcs B Macro: fpga@macrogroup.ru

OTKpPbITb Service request:
https://service.xilinx.com/sservice prod/start.swe

16
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Xilinx — noaaepxka paspadotymnkos (4)

[TOAE3HbIE PECYPCHI
e Adam Teylor’s blog: http://www.microzedchronicles.com/
e Verilog/SystemVerilog/Coding/Simulation:

hitp://www.sunburst-design.com/papers/

17
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Xilinx — noaAaepXxka paspadoTynkos (5)
OTAQAOYHbIE MAQTHI M MAQTAOOP MBI

[loaBepem OTAQAKY MOA BALLM 30AQYM

e hittps://www.macrogroup.ru/catalog/partagroup/378
e hittps://www xilinx.com/products/boards-and-kits.nhtml

Pmods (6x)

HoMI Dual Quad-SPI  FMC1 FMC2
Video Output  Flash Memory (HPC. 8x GTHs) (LPC, 1x GTH)

Sysmon
CPU Reset Button

MSP430 System Controller
12C EEPROM

Micro SD Card
—— HOMI (Backside of Board) * = = =

User Clock Input SHAS
FMC LPC Push Buttons S

USB-UART Connector
USB.JTAG Connector

XC75100
(XC7S100 - 2FGGA676C) —— USB JTAG/UART OO0 B

Ruas
JTAG (10/100/1000 Mbis Tri-Speed Ethernet PHY)

XCVR SMAs
(1% GTH to 4x SMAs)

—— 12V Power 2xSFP+Cages

4Gb DDR3L (2x GTHs)

(256M x16)

GTH Reference JTAG Header  XCKUO4D-2FFVA1156E

PClo
Clock Input SMAS Gen3 xt

Power On Switch )

Ethernet (2x)  MIPI Camera Interface MIPI Display Connector

18
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Xilinx — noaaepXxka paspadoTymnkos (6)
OTAQAOYHBIE NAQTbLI U MAQTAOOPMbI
[loaDepem OTAAQAKY MOA BALLM 3AAQHM

19
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HoBeuwuue paspaboTtku Xilinx

I @ 7-HM NAGTdoPMA ACAP VERSAL
® YcKopUuteAabHble MNAQThlI Alveo
o Cpeaa pa3pabotkm Vitis



ACAP VERSAL

NMepBas B mupe AaantusHas MNAaatTcopma
YckopeHus BblvucAeHun
¥ XILINX

a VERSAL.

> [eTeporeHHble yckoputenu

> [nsa nobbix NpMMeHEHUI

> [na nioboro paspaboTtynka

21



ACAP VERSAL (2)

VERSAL.




ACAP VERSAL (3)

Cepua Prime

SCALAR
ENGINES

DUAL CORE

ARM
CORTEX-A72
AOP

VERSAL
ADAPTABLE
HARDWARE

DUAL CORE
ARM
CORTEX-RS

REAL TIME
PROCESSOR 1'

NETWORK-ON-CHIP

MULTI-RATE
ETHERNET

https://www.xilinx.com/suppor

t/documentation/selection-
guides/versal-prime-product-
selection-guide.pdf

Cepwua Al

SCALAR
ENGINES

VERSAL
ADAPTABLE
HARDWARE

https://www.xilinx.com/support
/documentation/selection-
guides/versal-ai-core-product-
selection-guide.pdf 23



https://www.xilinx.com/support/documentation/selection-guides/versal-prime-product-selection-guide.pdf
https://www.xilinx.com/support/documentation/selection-guides/versal-prime-product-selection-guide.pdf
https://www.xilinx.com/support/documentation/selection-guides/versal-prime-product-selection-guide.pdf
https://www.xilinx.com/support/documentation/selection-guides/versal-prime-product-selection-guide.pdf
https://www.xilinx.com/support/documentation/selection-guides/versal-prime-product-selection-guide.pdf
https://www.xilinx.com/support/documentation/selection-guides/versal-prime-product-selection-guide.pdf
https://www.xilinx.com/support/documentation/selection-guides/versal-prime-product-selection-guide.pdf
https://www.xilinx.com/support/documentation/selection-guides/versal-prime-product-selection-guide.pdf
https://www.xilinx.com/support/documentation/selection-guides/versal-prime-product-selection-guide.pdf
https://www.xilinx.com/support/documentation/selection-guides/versal-prime-product-selection-guide.pdf
https://www.xilinx.com/support/documentation/selection-guides/versal-prime-product-selection-guide.pdf
https://www.xilinx.com/support/documentation/selection-guides/versal-prime-product-selection-guide.pdf
https://www.xilinx.com/support/documentation/selection-guides/versal-prime-product-selection-guide.pdf
https://www.xilinx.com/support/documentation/selection-guides/versal-ai-core-product-selection-guide.pdf
https://www.xilinx.com/support/documentation/selection-guides/versal-ai-core-product-selection-guide.pdf
https://www.xilinx.com/support/documentation/selection-guides/versal-ai-core-product-selection-guide.pdf
https://www.xilinx.com/support/documentation/selection-guides/versal-ai-core-product-selection-guide.pdf
https://www.xilinx.com/support/documentation/selection-guides/versal-ai-core-product-selection-guide.pdf
https://www.xilinx.com/support/documentation/selection-guides/versal-ai-core-product-selection-guide.pdf
https://www.xilinx.com/support/documentation/selection-guides/versal-ai-core-product-selection-guide.pdf
https://www.xilinx.com/support/documentation/selection-guides/versal-ai-core-product-selection-guide.pdf
https://www.xilinx.com/support/documentation/selection-guides/versal-ai-core-product-selection-guide.pdf
https://www.xilinx.com/support/documentation/selection-guides/versal-ai-core-product-selection-guide.pdf
https://www.xilinx.com/support/documentation/selection-guides/versal-ai-core-product-selection-guide.pdf
https://www.xilinx.com/support/documentation/selection-guides/versal-ai-core-product-selection-guide.pdf
https://www.xilinx.com/support/documentation/selection-guides/versal-ai-core-product-selection-guide.pdf
https://www.xilinx.com/support/documentation/selection-guides/versal-ai-core-product-selection-guide.pdf
https://www.xilinx.com/support/documentation/selection-guides/versal-ai-core-product-selection-guide.pdf

ACAP VERSAL (4)

MpoueccopHas noacncTema

Dual-Core Arm Cortex-A72 Application Processors
Up to 1.7GHz for 2X single-threaded performance!
Cost and power optimized (half the power)

Code compatibility (ARMvV8-A architecture)
Device boots without a bit stream

Dual-Core Arm Cortex-R5 Real Processors

Up to 750MHz for 1.4X greater performance’

Low latency and deterministic

Flexible operation modes: Split-Mode and Lock-Step
Highest levels of functional safety (ASIL and SIL)

Application Processing Unit

™
Arm® pl=el

Cortex™-A72 . . .
Floating Point Unit

48 KB |-Cache 32KB Memory Embedded

wi/Parity D-Cache w/ECC | Management Unit | Trace Macrocell 1
2

GIC-520 SCu CCl/'SMMU 1MB L2 w/ECC

Real Time Processing Unit

Arm® Vector Floatlng Point Unit

Cortex™-R5

(Split & Lockstep) Memory Protection Unit
32 KB I-Cache w/ECC 32 KB D-Cache w/ECC

256KB TCM w/ECC 256KB OCM w/ECC

24



ACAP VERSAL (5)

CeTb Ha Kpuctanne

* ngh bandwidth terabit network-on-chip

Memory mapped access to all resources
Built-in arbitration between engines and memory

AXl4 based structure spanning full device (height
and width)

¢ High bandwidth, low latency, low power

Guaranteed QoS
8X power efficiency vs. FPGA implementations
Support AXI4 MM and AXI4 Stream

¢ Adaptable kernel placement

Every PL region has master and slave interface
Easily swap kernels at NoC port boundaries
Simplifies connectivity between kernels

XPIO

DDR DDR
Controller Controller

n
s
[

=
0]
(4]
7]
I
©
i

—

Programinavie
Logic

CPM

Processing
System
& PMC

NO

DDR DDR
Controller Controller

XPIO

DDR
Controller

DDR
Controller

Transceivers

25



ACAP VERSAL (6)

AI Engines <+—» Core Mem Access
<> AX| Stream
Al Engine Array <« AXIMM
. . EEEEEEEEEEEEEEN NN <—» Accumulator Stream

Al Engine file SEsSSisSnmmnsssases

— Al Engine, data memory, and ENEEEEEEE EEEEEEEEEE

interconnect I

1+ GHz VLIW/SIMD Al Engine +«——EOE 455:@4—»

— 32-bit Scalar RISC processor with
fixed and floating point vector
units

Each Al Engine can access 4
Memory Modules (N,E,S,W) as
one contiguous memory
AXI-MM Switch for configuration,

control and debugging
functionality

AXI-Stream crossbar switch for
routing N/E/S/W streams

Load & Store

Fetch & Address

Decode Generation
Unit Units

Instruction
Program

Memory
(16KB)

32b Scalar
RISC Unit

Scalar . .
Register Files Vector Register Files
Accumulator
Stream FIFO

Fixed Point
512b SIMD
Vector Unit

Floating Point
512b SIMD
Vector Unit

—
Stall Control,

Handler Debug

& Trace

S2MM|| MEM | MM2S
DMA | IF || DMA

Data
Memory

MEM I/F

(32KB)

MEM I/F

26




YckoputeAan ALVEO

AN cepBepHbIX/0B6AAYHbIX BbIMMCAEHUHU

Pewaemble 3aaa4u:
® Alveo U50 * YcKopeHue

BbIYUC/IEHUN
® Alveo U200 * N, HenpoceTun
* Ob6paboTKa big data
* TpaHCKoAMpPOBaHME
BUAEO HA NEeTy

® Alveo U250

® Alveo U280

https://www.xilinx.com/support/documentation/selec
tion-guides/alveo-product-selection-guide.pdf

27
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Yckoputeau ALVEO (2)

AN cepBepHbIX/0B6AAYHbIX BbIMMCAEHUHU

® Ha 6a3e ymnnos Virtex UltraScale+

® BbICOKOYpPOBHEBOE MPOEKTUPOBAHMUE B
vitis

® H13KoypoBHEBOE NPOEKTUPOBAHUE B
Vivado

® MOoXHO KOMOUMHUPOBATH
BbICOKOYPOBHEBOE N HN3KOYPOBHEBOE
NPOEKTUPOBAHME

® Pa3paboTka B obnake (AWS, Nimbix)

28
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Yckoputeam ALVEO (3

Product Name Alveo U200 Alveo U250 Alveo U280 Alveo US0
5 Width Dual Slot Dual Slot Dual Slot Single Slot
£ FF:::n Fraaccttoor;, Tcsts.:: FEIIJI“H:eg:i:t ’FﬁuL f::;:'h FET|“Hl1?in|:,t}=§:uL fen:;lh le::;r:r 'FS:HL fen:é:h Half Height, % Length
Look-Up Tables 1,182K 1,728 1,304K 872K >
¥ % Registers 2,364K 3,456K 2,607K 1,743K g
& DSP Slices 6,840 12,288 9,024 5,952 (@]
DDR Format 4x 16GB 72b DIMM DDR4 4x 16GB 72b DIMM DDR4 2x 16GB 72b DIMM DDR4 - E
= DDR Total Capacity 64GB 64GB 32GB - g
E DDR Max Data Rate 2400MT/s 2400MT/s 2400MT/s - E;
g DDR Total Bandwidth 77GB/s 77GB/s 38GB/s - (o]
& HBM2 Total Capacity = = 8GB 8GB g
HBM2 Total Bandwidth = = 460GB/s 316GB/s* Fp.
E E Total Capacity 43MB 57MB 43MB 28MB ;.
'_E & Total Bandwidth 37TB/s 47TB/s 35TB/s 24TB/s g
PCl Express® Gen3 x16 Gen3 x16 Gen3 x16, 2xGend x8, CCIX = Gen3 x16, 2xGend x8, CCIX %
T 2
-'_; Network Interface 2x QSFP28 2x QSFP28 2x QSFP28 UL;SED’ %IZ?:L?[?D E
E = Thermal Cooling Passive, Active Passive, Active Passive, Active Passive 2
@ E Typical Power 100W 110W 100w 50w O
&F Maximum Power 225W 225W 225W 75W 2
- o
E E Clock Precision - = - IEEE Std 1588 9]
o 2 INT8 TOPs 18.6 333 245 16.2
E‘ % Machine Learning Machine Learning Solution Brief
< ;5 Acceleration Applications Acceleration Application Solutions

1. Logic resources shown without shell usage; refer to card user guides for shell resource usage

2. US0 is a production qualified card for volume deployrment

3. US0DD is an engineering sampile card not for volume production

4. For A-US0DD-PODG-ES3-G and A-US0-PO0G-PO-G measured 316 GB/s paak HEM2 bandwidth. 201 GB/s nominal
© Copyright 2019 Xilinx
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[oTOBbIE
NPUNOXKEHUA

ckoputeAu ALVEO (4)

£ XILINX » A

'uSyne
Xilinx Machine Learning BlackLynx Database Search Xilinx Video Transcoding
« ML Suite forinference « Elasticzearch on unstructured data « Realtime adaptive bitrate video
s 20X more throughput than CPUs « 00X faster search transcoding

» High-performance HEVC & VP9

encoders

Learn More > Learn More > Learn More >

=

Yalcon MAXE‘ER

COMPUTING -4 Technologies
Skreens Video Processing Falcon Genomics Maxeler Financial
« Realtime, multi-stream video e Accelerated genomics pipelines COmpu'(lng

r genome sequencin . .
9 e-3eq 9 « Realtime risk analysis

« 89X faster risk calculation

Learn More > Learn More > Learn More >
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Cpeaa pa3padoTku Vitis

SDK




YHUBEpPCAAbHAA cpeAa pa3paboTku Vitis
PeBoAlouus B o6AacTu npoektupoBaHus NAUC n CHK

® Vitis — rnaBHbIK UHCTPYMEHT
pa3paboTumKa Xilinx

® AKLEHT Ha BbICOKOYpPOBHeBOe
NPOEKTUPOBAHME

® Baanmopeunctsume c Vivado

® Pacwmnpaemasa cuctema

® [MbKasa HacTpoMKa Ha npeameTHY 061acTb

® 1 AONOJIHAEMA ONMEHCOPCHbIMM CPeaACTBaMM

® loctynHo B obnake (AWS, Nimbix)

32



Xilinx Vitis _
[ToyeMy 3TO PEBOAIOLLUOHHbIN NMPOAYKT?

® M3meHunnacb napagmrma rnpoektTnposaHmAa — HLS Tenepb rnasHas
TEXHONOMMA, 3 HU3KOYPOBHEBOE NPOEKTUPOBAHME -
BCNOMOTraTe/ibHasA

® YHMBEpPCaNbHOCTb — OA4Ha Nporpamma gna scex nnatpopm Xilinx

® PacwmpaemocTb 1 HacTpamMBaemMocCTb AnA yaobcTea
Nno/b30BaTens

® [nybokaa nHterpaums c Vivado n ap. npoaykramm Xilinx

® “BepTuKanbHaa nHTerpaumna” - rubKkas HaCTPoOMKa Ha
npegmeTHyto 061acTb M coBMecTHaA paboTa co cpeacTBamu
ApPYyrux pa3paboTymKos, B T.4. — opensource

® JloctynHa Kak obnayHbin cepsuc (AWS, Nimbix) 33



Xilinx Vitis

Y10 Takoe HLS?

® HLS (high level synthesys) — TexHonorms npoektupoBaHuma ana
M/INC Ha BbICOKOYPOBHEBbIX A3blKax NporpammuposaHuna — C/C++

NpenmyliecTsa

YcKopeHune npoeKtuposaHuma ot 10 oo
100 pa3 no cpaBHEHUIO C pa3paboTKo
Ha VHDL/Verilog

TMBKOCTb M BO3MOXKHOCTb rnyboKom
onTMMMU3aLnn

BO3MOXHOCTb NOCTPOEHUA
KOMBUHMpPOBaHHbIX cnctem CPU+FPGA
BO3MOXXHOCTb NOPTUPOBAHUA KOAA
ana CPU

He Hy*KHO cBOAUTb TAMMUHT

HepocTtaTku

Tonbko gna Xilinx n cepun 7 n Bbilwe
(MHOrpa MoXHO 0601TH)

Henb3a onpegenntb noBegeHue C
TOYHOCTbIO [10 TaKTa

TpebyeT 6onblue pecypcos MNC (He
Bceraa)

Hn3KoypOBHEBbLIM KOA, AOCTYMEH, HO
HeHarnAaeH
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PL vs PS: HoBas napaaurma - HLS

HLS no3sonseT paspabatbiBaTh IP Aapa Ha A3blKkax NporpaMmmmnpoBaHma!

#include Knaccmyeckumi

<otdio. he

int main() Map”—'pyT

1

printf(“Hello®) compller

;'eturn B

¥

Source code
HLS s
Vitis,

MapLwpyT

o~

lagalelelalalal

eaglealelalslll
8111111281 18288
palelieailaipls
21ellielileasll
811111981111808
egglleallllelel
2lealealel aless

Executable code

Vivado HLS,

O6ecneunBaerca NnoBblEeHUE
npoussogutenbHoctu 8 10-100 pas!

9 EXTERNAL DATA BUS
INTERMNAL BUS ﬁ {8 BITS)
%
@ @ 1
I I

sp PC

R
E
G
|
5
T
E
R
Q

= Aam—Hm—ma

HlL HlL

[ ] ——
2 BIT DATA
REGISTERS

EXTERMAL
ADDRESS BUS

(16 BITS) I

Topun Crunpun ] : L] | |

Ble<k \\‘-l
g
|

Swritch
Marrix

Canfigarable
Logic Black
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OcHoBHasa naesa HLS
doyHKUuUusa — 310 IP-5ApO

TexHmyeckmne aAetaam: Kak oyHkumg C/C++ npeobpasyeTtcd B MOAYAb HO HDL

module add_func(
input wire clk,
int add_funC( 1 nput wire rst y -
int a. [int b input wire ap_start,
) 1 ’ ‘ output wire ap_idle,

return (a+b); output wire ap_done,
3 output wire ap_ready,

input wire signed [31:0] a,
input wire signed [31:0] b, -
output wire signed [31:0] ap_return

assign ap_return = a + b;
endmodule

36



HLS

CooTHOLWLEeHne MeXAY NPporpaGMMHbBIM KOAOM U ClFIFICIpCITHOl:i HACTbIO

Peaausauusa B NAUC

Koa, Ha C/C+ Koz, Ha Verilog
module topmodule(
#include <stdlib.h> input wire clk, Waveform
#include <stdio.h> '—l [—| I—I |—| I—I I—I |—| |_| |_| [_|
) clock : 1 2 3 4 5 6 7 8 9 10
int main { B s B B E————
int opA = 1; add_func inst0( I N S S
int opB = 2, .clk ( clk), ap_start | s ! i :I ! E\_E_/—
.rst ( rst), ap_idle : { I : : f-"r/:—
int result = add_func(opA, opB); .ap_gdt?rt Erg_ap%ta)rt), ap_ready | IIEEE
printf(“result = %n, resulo); apidle (Lanidle), EEEEC B
retum (0); -ap_cone - (w.ap done, — 5 & 0 0
} ap_l”eady (\I\Lap_l”eady), | | | | I ! !
.a (q:A), Data Inputs Read Data Inputs )—r—lo—
'b (qﬁ) ’ Data Outputs Write Data Outputs )—:—
'ap_rEtum Gﬂ%u_lt) return : : : : :‘ return ) E
) ; | | | | ] |
.

BbI30BY QOYHKLLMM
cooTseTcTByET CTPOoO ap_start 37



OCHOBHblIe AOKYMEHTbI HLS

OCHOBHbIE AOKYMEHTH

°
°

User Guide UG202

Infroduction UG998

Tutorial UG8/ ]

UFDM for Vivado_HLS UG1197
Vivado_HLS optimization guide UG12/70

OpenCV guide UG1233
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https://www.xilinx.com/support/documentation/sw_manuals/xilinx2019_1/ug902-vivado-high-level-synthesis.pdf
https://www.xilinx.com/support/documentation/sw_manuals/ug998-vivado-intro-fpga-design-hls.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2019_1/ug871-vivado-high-level-synthesis-tutorial.pdf
https://www.xilinx.com/support/documentation/sw_manuals/ug1197-vivado-high-level-productivity.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_1/ug1270-vivado-hls-opt-methodology-guide.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2019_1/ug1233-xilinx-opencv-user-guide.pdf

Xilinx Vitis
HLS npoekTupoBaHue AAs Bcex naatdopm Xilinx

Crapblii noaxoa Hosbih noaxop, (Vitis)
(Vivado)

Lon.

cpeancrtBea

Vitis_ HLS

Vivado
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Xilinx Vitis
Target Platforms

Target Platform — 310 BCe, UTO HEOHXOAMMO ANA NPOEKTUPOBAHMUA
dYHKUMOHaNbHOCTK 060pya0BaHMA N ero paboTbl

AnnapaTtypa

MakeT
NnoAAEPKKMU

[oTOBadA
cuctema

MakeT
NnoAAEPKKMU

——— = & AlVeo

R e

g



https://www.xilinx.com/products/boards-and-kits/alveo/u50.html

°

® & 0

Xilinx Vitis

Target Platforms

[1Ba OCHOBHbIX TUMNa naatpopm
® YcKopuTenun ana cepsepHbix/obnauHbIxX
BbIYNC/IEHNM
® BCTPOEHHbIE CUCTEMbI M OKOHEYHOE
obopyaoBaHuHe(Edge)
NmetoTca npeaycTaHOBAEHHble N1aTGOPMbI
MO»KHO YCTaHOBUTb HECKONBLKO N1aTGOPM
MoXHOo mogmdunumpoBaTb NAaTGoOpMbI
MoXHO co3aaBaTb cBOM cOb6CTBEHHbIE NIATGOPMbI

s & AVEO
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https://www.xilinx.com/products/boards-and-kits/alveo/u50.html

Xilinx Vitis
BepTUKAAbBHAA UHTErpALLUS

Mo3BonaeT HacTpouTb Vitis nog ntobyto npeameTHyto obnacTb
® NHTterpupyert Vitis co cpeactBamm pa3paboTku npeameTHon obnactm
(Xilinx n apyrmnx paspaboTumnKkos, BKA. opensource)
® JlobaBnaet Heobxoanmble bUbAnoTeKkn
® Ob6ecneumBaeT pa3paboTumKa AOKYMeEHTaUUeEN, MHPPACTPYKTYPOM U
TexnoanepHKom

Mpumep: Vitis Al
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Cnacubo 3a BHUMAHUeEe

Bawiun BoNnpocCbl — Halln OTBETHI
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OdunumnanoHbin Amaep Xilinx

KOHTaKTbI
Ten.: 8 (800) 333-06-05
email: SALES@MACROGROUP.RU

MpoayKkuusa xilinx n Texnogaep»ka: fpga@macrogroup.ru

Oner bonnxos — pyKoBoaUTeNb HanpasBaeHUA
“Undposas aneKTpoHUKa”

OmunTtpuin XopbKoB — pykoBoauTesnb HanpasaeHus Xilinx
Bnagummnp BukynnH — texnoageprkka Xilinx
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