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MPPA® ROADMAP
SCALABLE PRODUCT FAMILY

SAMPLES

25 TORS &

{ C 104G Data Center / EDGE 10MG Data Center f EDGE Mext Gen Data Center / EDGE
uto P Autonomous Vehicles Autonomous Vehicles Autonomous Objects
_

L g it aperations |“TOPS")
= Initial target - may change
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MPPA" ARCHITECTURE BENEFITS

Computing power

Data processing in real time

Completion of dozens
of critical tasks in parallel

Low power consumption
Programmable / Open system

Security & Safety
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A STEP BY STEP & FLEXIBLE APPROACH

m ~ IF MPPA® ¢
+ |PBusinessCase
o s 5

I £
,% ] ®
MPPA® as Accelerator Host Processor
Accalaratian MPPA® Us=e Cases: Accelerating Ferception & Decision
+ Offload Inference to MPPA: Support of main CHH framework
«  Offload ComputerVision: OpenCV, Open Vi

«  Offload Computing Algorithms: OpenCL, FFT, BLUS
+  Offload ofcustomer computing functions
¢ ABC-QLO0

i [

Host Processor Aocabaration
Prostes S0
MPPA" . ; ; ; e
Us=e Cases: Aggregating functions for Perception & Decision [& Controls)
*  Same as Accelerator mode
MPPA® as Companion . *  + Execute applications: §/C++/RTO5
Rep + Aggreg;iun § L +  + Execute Safety context: Cf Safety RTOS
’ + + mixed criticality support
Host Processor Cam panicn
l PironCes .00
MPPA®
Us=e Cases: Consolidating functions for Perception & Decision [& Controls)
+  Same as Companion Frocessor
MPPA® as StandAlone E | +  +self-hosting [no need of Host Processar)
Low Cast 5. | + + 5calable consolidation by assignment to clusters
Sell-Hosting

Autamialive Proc eS50y

I Applications
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STANDALONE SYSTEM BUILD ON MPPA

THE « FREEOF INTERFERENCE = and « DETERMINISTIC » MPPA®™ ARCHITECTUREALLOWS FOR COMPLEX CRITICAL SYSTEMS
INTEGRATIOM ON A SINGLE DME, RUNNING NFFERENT OPERATIMG SYSTEMSAND SOFTWARE EMVIROMMENT S AND DRAMATIICALLY

High Performance Compute

Accelerations
Light 0% & OperCL f CHHs Appl

High Performance Compute
Accelerations
Light O%; OpenClL / CHHs App 2

High Performance Compute
Functions
Light O%; OpenCL /CHHs App 3

SIMPL FYING CERTIFICATION EFFORT

| Low Latency Data Transmission |

Safety [ Security Critical
D eterministic
Real Time Code

Rich OS [eg. Linux)
& Non Safety-Critical Application
Code

[Open Frameworks, applications,,....]
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MPPA” COOLIDGE SCALABLE APPROACH
for Next Generation Embedded Systems

MANYCORE PROCESSOR COMPUTE CLUSTER 370 GENERATIONVLIW CORE
Archite cture updates A.r:hrtn:tur:;_updltu A.n:hit.ﬂ:turn updates
« 80 or 160 CPU cores ig EE";?:;ES:D‘: nes . ?.blt 1:3 ruew -
L = Geissue architecture
;'E;I}:;,.:.Bﬂﬂ,." 1200MHz frequency modes - Safety/Security 64-bit core « MMU + |&D cache (16KB+1E6KE)
ry Mem ory

« L2 refillin DDR and Direct access to - L1 cache coherency (configurable)
O DR from clusters

« 4MB memory (BW = 614GE/s)

* 16-bit/32-bit/64-bit IEEE 754-2008 FPU
* Vision/CNN Co-processor




COOLIDGE CO-PROCESSOR
Tightly Coupled Accelerator (TCA)

| 256-bit R @

mput D .
Reciprocal Function 4 DP4_fpl6_fp3z

16/32 DP4_intl6_int64

Inverse Square Root 16/32 DP8_int8_int32

ELEMENTARY VISION
FUNCTIONS NEURAL NETWORK
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Coolidge vs. Xavier

Performance
Coolidge-80 v1 Coolidge -80v2 Coolidge -160v2 NVIDIA
@1.2 GHz @1.2 GHz @1.2 GHz Xavier
Core N2 N2 N2 N2
INTS Copro 246 TOPS 492 TOPS 98.4TOPS 20+ 140
TOTAL 24 6 TOPS 492 TOPS 98.4TOPS 30 TOPS
Core 2 TOPS 2 TOPS 4 TOPS
INT16 Copno 12, 3TOPS 246 TOPS 492 TOPS 10+ 5
TOTAL 14.3 TOPS 26.6 TOPS 53.2TOPS 15 TOPS
Core 1.15TFLOPS 1.15TFLOPS 2. 3TFLOPS
FP1lG Copro 3.05TFLOPS 3.05TFLOPS G.1TFLOPS 10+ 5
TOTAL 4.2 TFLOPS 4.2 TFLOPS B4 TFLOPS 15 TFLOPS
Core 1L15TFLOPS 1L15TFLOPS 2. 3TFLOPS
FP32 Copro M A M M LATFLOPS
TOTAL 1.15 TFLOPS 1.15 TFLOPS 2. 3TFLOPS 1L.3ATFLOPS
Power 25W 30W 6OW 30W
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Architecture

Core

*  Gd-betyA2 it archite cure

* Gmsue VLW

*  16KB instruction cache [ 16KE data cache with MU

« |EEE T54-2008 Flaating Point Unit [FPU)

* Squareraatand secipracal opem tionsin flaating single pracision
*  d-bit integer multiplication Ysymm etric cryptagraphy)
+ Suppartupta4 esecutionrings

= Suppartupta:S&-bits percycle LoadStare
Co-processor (one per Core]

+ SuppartafINTS,INT 16 ar FP16 accuracy

* Upta 138 MAC per eycle

16 x64-bit Cares + 1 dedicated safety/security Care

= 4 MBafMemary [L2Cache - S00GRs LawLatency, HighSpeed

»  Configurable chster/chip cache coherency mades

+ Low Power [S00MHz) / Stand ard (S00MHZ) High pedormance {12
GHe | mades

System-on-Chip

= Schusters {total of 80 Cares + 5 security Cares)

* Upta LISTFLOPS {SP)/ 384 GFLOPs |DF)

+ Upta 3TFLOPS |16 bits) { 25 TOPs {8hits) fordeep learming

+ 40GD/s High Speed /Law Latency Netwark an-Chig

*  Suppon standabone o seceleration mode | K86 or ARM Host)

= Suppont of chip-te-chip connection to scale perfarmance

PCle Interface

+  lé-lane POle GEW4 Endpaint |EF] ar Roat Campdex {RC)
+  H-funcatian up ta 8 dawnsteam parts in RC mode
SRAOV upta & Physical Functions [ 248 virtual lundtions
A does trams bation and protection

Upba 2048 MSEX & 64 MSlintemupts
Suppartfar Hat plug

Upta 512 DMs far multi queues | ke el bypass drivers
= Direct PCle-ta-clustess and PCle-to-DDR tran sfers

+  Multichip extension

DDR4 Interface

*  Gd-bit LPDDR4/DDR4- 200 channels with side band finfine ECC
= Upto twa mnks per DORS Channeks

+ Suppart for SoDIMMUDIMM arsdldered discrete devices
Upta 2D DR jith channel inted v

* Upta 1668 per DOR channel

Offloading

+  RDMA pratocals RaCEvl 2

=+ H\MeoF starage profcal

* TCRJUDRIP statebess afflaad

+  Checksum afflaad

*  Interruptcoalescing
MACSec/ IPSec [ S5L [ TLS affload

Copyright © TR0 Kolray: Nolvoy, the Kolroy fogn, MPPA?, Accesslor®, and ather designoled prodects e dued bara one the iradamories of Kolroy: Al other srodemarks o the

ipvopatyod heir mspec S v, Mot controctuallybinding. wiwe ko Fayinc.com

Ethernet Interface

] /8x10 /252080 45 02 %100 GBE

RDMA using RoCEvL vz

NMe-oF [RaCE] - NVMe TCP

Jumibo Frame Suppornt |9.6KB)

Suppartfor PTP 158842

= Priarity Flow Control |PFC), IEEEA02. 10bb
Chet ksum offlosd Header & Payload

Line rate packet classification load balancing
Hish & Rewund-redin based dispateh palicy

Security

+ Secure Baotwith suthentication [ECDSA-256) & encryption

+ True Randam Humber Generaters [TRHG) compliant with FIPS
140-2, FIPS140-3, SPADI-908

+ RSA, Diffe-Hellman, DSA, ECC, EC-DSA and EC-DH acceleration

+ Menwelatile Asset store & Embedded Secure Blament

Cryptography Accelerators (optional)

+ MES128/192(256 |ECE/ CBC/ICM/C TR /GOM/GMACICCMI
* AESXTS{or storage application

+ MDS/SHA-L, SHA-Z, SHA-3

+ Kazumi/Snew 36, ZUC

Management/Control Interfaces

GRS UARTS/SPI/12C/CAN /P

« 55IController for serial NOR Flash with optional boot
SDCARD UHS-1/ eMMC 451 mem ory contraller
20USE 2.0 OTG ULP

JTAGIEEE 11491

16-bit Parallel Tiace Interface

Safety & Predictability

-+ Mix eriticality suppart

= LLockable eritie 8l configur stion

= Capability to bank memory and caches for non interferent &
time predictable e cution

+ Ll Cache coherency enabling/disabling

AccessCore” SDK & Programmability

Suppart of Eclipse IDE

Suppart of apen taal chain GCC, GOB, LLVM

+ Programmatile care 98 and Ca+ 2014

Openting SystemcLinuxand configuratian ta part amy RTOS

D2 p Learnin g code genera tar supparting popular Al framesarks
{KaMN™, Kalray Heural Metwark)

Suppart of Open Stand ard Campa ting Lang uag e far deployment
af paralielcade

= Suppart af OpenCV with aptimi zed backend

= Suppart of kathematical Libraries: FFT,BLAS, LWPACK

Debug and Trace perchuster and core

Simulatars and prafiling ook

Standard NIC drivers for hostCPUs fbWerbs, VIRTIO, SPDK, ..
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APPLICATIONS

KEY BENEFITS

Single chip forwhele app

High performance Al,
low latency, low power

Safety and high security

Seamless integration in existing
Al ecosystems

Hccelerator card for HI
and beyond

Bringing Al & massive computing to the Edge

Limitations of cloud-based Al, such as bandwidth, latency, power
consumption, security and cost, have become bottlenscks for the
de ployment of Al in appliances close to data sources. The Edge is becoming
the perfect destination for local processing of data, such as machine
learning models trained in the cloud, endched with context-adaptation and
local complex intelligent processing.

Kalray addresses the challenge of distributing the Al and data
processing across the Edge, bringing massive localized compute
capability to the nodes.

Qy waLnay

MFPA

H200™ card with MPPA® processor

TurboCard K200™ Specification and Performance

HW specifications

Power consumption 200 [MPPA®) [ 35W [board)
Interface PCle Gerd x 16, In(}SFPIE

DDR 25 4GB DDR4-3200

TOPS 25TOPS percard [5-bit)

Floating point operations ITFLOPS [16h), 800 GFLOPS [32h)

M IPS 152 KDMIPS [Coolidge-80, 1.3 Ghe]

Examples of neural network performance
GoogleNet 3025 fps
Faster-RCNMN (VGG16) 302 fps
Yolo w3 3lofps

Dakr basedon Coolidge MPPA*3-80



MPPRE

The Intelligent Processors




STANDARD DEVELOPMENT TOOLCHAINS

AccessCore™ Tools

Debug and develop Tools

r-...r-- - IUUIL.L:I'Ir-l r-:L:IL:IIr_.lIiLrL:I-iUI-I . .

OpenCL-C Tools

AccessCore™ Acceleration

ComputerVision Tools

Meural Metwork Inference Tools

I:| KALRAY



	Diapo 1
	Diapo 2
	Diapo 3
	Diapo 4
	Diapo 5
	Diapo 6
	Diapo 7
	Diapo 8
	Diapo 9
	Diapo 10
	Diapo 11
	Diapo 12
	Diapo 13
	Diapo 14

