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4% QOutline

* Overview

* Microarchitecture design

* Agile development platform

e Applications in industry & academia

* Summary



4 Open-Source Chip Ecosystem (OSCE)

* Empowered by RISC-V

* Lower the barrier to chip development: reduce time-to-market and costs

(IPs, EDA tools, engineers, etc.)

* Three steps of OSCE: Open ISA = Open Design > Open Tools

Open Source )
Chip Ecosystem

ISAs/IPs/ Languages/ | | Verification/
SoCs EDA tools Simulation

Platform

0S/Compiler >

Customized work < 10% lines of code

Provided by the ecosystem
> 90% lines of code




4 XiangShan: Open-Source High Performance Processors

* Highest performing open-source processor series by far

* Open RTL design with comprehensive documentation
* Open development tools and platform

Hosted on GitHub

' > 4.5K stars vy
> 630 forks %

XIANGSHAN
* Address two major challenges in OSCE
High Performance High Customizability
* Expanding computing demand * Industry demand customization and rapid dev iteration
* Lack of high performance open source processors due to * Enables domain specific solutions with myriad diverse

design and verification complexity requirements

» “The Linux of processor”




4 Two-tier CPU Core Roadmap

Kunminghu Architecture * Industrial-grade parch design and development workflow

. . * Highly configurable with agile development methodology
» Designed for high performance - -

. e Written in Chisel, delivered in both Chisel and Verilog
» Targeting server/data-center segment . . . - o
* Leverage Chisel’s high configurability and efficiency

* RVA-23 profile
* Leading RISC-V feature sets (H/V ext.)

Versus ARM Neoverse N2

Kunminghu
Nanhu Architecture -

Taped-out RTL-Freeze

» Designed for power/area efficiency el GHz+@7nm
» Targeting industry-control segment
w
: V2 V5
* RVA-20 profile
* Taped out and tested 2GHz@14nm 2GHz@14nm 2GHz+@14nm

Versus ARM Cortex A76
2022 2023 2024



4 Configurable and Scalable SoC Solutions

(cpuc| t | (CPUCI or | T ( N
o i il () () (..
| | CERCEREEIRCE)
Kunminghu Core Nanhu Core /! |_| | | I_l
L11$ L1 D$ L11$ L1 D$ ,I, uCHlportl_l ucm pcnls_l
64KB 64KB 64KB 64KB ’ | DDR |__| __| DDR
L2$ L2$ /! .
Up to 1MB - Up to 256KB — ) Network-on-Chip IP
/II Io | CHI ports CHI port: | Io
( 1 coherent Interconnect ) /, a T T T
AlA IOMMU AMBA CHI/AXI4 Coherent Port TileLink Coherent Port ,’I 4 )
. bl || || | o
Debug TEE Mﬁ::?;:zdsﬁiis ,/ xD L g™ ol ol hd J
Support
* RISC-V Advanced Interrupt Architecture e Optional cluster-level shared L3 cache
* MSI handling & interrupt virtualization » Directory based, Inclusive/non-inclusive
* RISC-V IOMMU Architecture * CHI/AXI4/TileLink protocol
" RISCV [.)el.)ug/ Tracc.e :Archltecture * 3" party NoC ready for current generation
* TEE optimized specifically for RISC-V e NoC for XiangShan work-in-progress



% Kunminghu pArch Overview

Frontend Hacken rediract / update S
acken 3
Redirect / Update Fetch Target Queue uFTB Stage 1
PC read it i
e G eT‘"es o — FTB NTAGE | o [frracel ™"
FTQ Req TRedirﬂcl predict resull RAS Stage 2
Instruction Instruction Fetch Unit | -
Cache Tx325yies Predecode MBP Checker. Branch Prediction Unit Skosi
| 64KB,4way v 32 Bytes
FDIP Prefetcher Instruction Buffer
48 entries Re?gé:lerﬁBuffer Rename Buffer
entires 1
L 4:;”"3 4’ o netrs - - up to 8 commits / cycle A Gnlis
eniries ‘ 6-way Decoder Instruction Fusion
l 6 Uops
Rename & Dispatch Move Elimination ROB Compression e

Integer Rename Table

FP Rename Table

Vector Rename Table

Integer Dispatch Queue * 2

Memory Dispatch Queue

Float Dispatch Queue

Vector Dispatch Queue

18 entries 6ido 18 entries 6i6o 18 entries 6i6o 18 entries 6i6o
NTia#o || INTIQ# NTIo#z || INTIQ#a [ VLDSTIQ 162 |[ sTo10 VEC 10 #0 VEC IQ #1 VEC IQ #2
: 24 enlries 24 entries 24 entries 24 entries | LDIQ16*3 ” STAIQ 16*2 | 16*2 16 entries 16 entries 10 entries
I T [ TP P P (P (S Y RPN VRS AR SR SRR PSR SR . I T
1 INT Physical Register File VEC Physical Register File
v 224 entries 128 entries
i v v v
| EE TR Frefefe]fe o e
i VIMAC || viPU || wiALU || vFevT VIDIV
1|4 i e s et ) B e e e i s
: Integer Block VirtuallLoadQueue Store Queue | L ! ! I I
72 entries 64 entries Vector Block
Fria#o |[Fria# |[Fricez|[Frices]|| FRIQus LoacueUeRAR 2168/ cycle
18 entries || 18 entries | |18 entries || 18 entries || 18 entries | 72 entries + 48 4K-pagelsuperpage entries
.................................................. N P | LoadQueueRAW | ‘Cornmitted Store Buffer .
FP Physical Register File — 168
192 entries L2 Cache Prefecher
S ¥ e i Exm em": e 24 evele 1 MB 8 way 4 bank BOP Tomporal
ceptionBuffer y
Fma || P || ER | PR Fow || Foiv f’emm
FCVT Data Cache |, i
L I I I I T Uncza[;:l;z?uﬂer 64 KB 8 way 8 bank
Float Block L
l L3 Cache
Way Predictor sy L2TLB & PTW 16 MB 16 way 4 bank
Sl
epeater
Memory Block L

Decoupled frontend
* Reduce fetch bubbles
* Instruction prefetching friendly

Aggressive outstanding instruction window
» Large ROB/LQ/SQ

Low latency & high BW $ access

* Closely-coupled load/store pipe & L1/L2S
e Highly-banked design
* Multi-level composite prefetching

ISA support

* Vector/Hypervisor extension
e RVWMO (RISC-V Weak Memory Ordering)



% Kunminghu pArch Overview

Multi-level branch predictors
* 256-entry uBTB
e 2K-entry BTB, optional L2 BTB
e 16K TAGE-SC direction predictor
e 2K ITTAGE indirection predictor
e 48-entry return address stack

Instruction cache and TLB
* 64KB 4-way ICache
* 48-entry ITLB
* Fetch-directed instruction prefetcher

Frontend - — o
UBTB Stage 1
--------------------- BTB TAGE -
G SC ITTAGE |,
Stage 3
Branch Prediction Unit
predict resultl T redirect / update
Backend
Fetch Target Queue € Redirect/ Update
64 entries | 3 PC read result
h for Backend
FTQ Req Redirect
¢ Y
Instruction Instruction Fetch Unit
Cache "~ 2x32Byles || | Predecode ‘ ‘ BP Checker | ReOrder Buffer
64 KB, 4 way vlv 32 Bytes " 160_entéies B
- ompression Supporte
FDIP Prefetcher Instruction Buffer = Buf
48 entries ename Burtrer
ITLB 256 entries
48 entries 6 Instrs
Backend 6-way Decoder Move Elimination
l 6 Uops Instruction Fusion

Integer Rename Table
224 entries redfile

FP Rename Table

192 entries regfile

Vec Rename Table
128 entries regfile

Int Dispatch Queue*2

18 entries 6i6o

Mem Dispatch Queue
18 entries 6i6o

Fp Dispatch Queue
18 entries 6i6o

Vec Dispatch Queue
18 entries 6i6o




% Kunminghu pArch Overview

6-wide decode/rename/dispatch

Register rename
e 224-entry Int regfile
* 192-entry FP regfile
* 128-entry Vec regfile
e Move elimination
* Instruction fusion

160 entry ROB
» Support compression (up to 6-pop/entry)
» 8-entry retire/cycle
* Recovery via checkpoint + rollback

256 entry Rename Buffer
* Bridge the gap between commit &
rename table update

Frontend - — o
UBTB Stage 1
---------------------- BTB TAGE -
G SC ITTAGE |,
Stage 3
Branch Prediction Unit
predict resultl T redirect / update
Backend
Fetch Target Queue € Redirect/ Update
64 entries | 3 PC read result
h for Backend
FTQ Req Redirect
¢ A\ 4
Instruction Instruction Fetch Unit
Cache  2x32Bytes || | Predecode | BP Checker ReOrder Buffer
64 KB, 4 way J 32 Bytes " 160. entges B
- ompression Supporte
FDIP Prefetcher Instruction Buffer o Bt
48 entries ename bufrer
ITLB 256 entries
48 entries 6 Instrs
Backend 6-way Decoder Move Elimination r/
l 6 Uops Instruction Fusion
Integer Rename Table FP Rename Table Vec Rename Table
224 entries regfile 192 entries regfile 128 entries regfile
Int Dispatch Queue*2 | | Mem Dispatch Queue || Fp Dispatch Queue Vec Dispatch Queue
18 entries 6i6o 18 entries 6i6o 18 entries 6i6o 18 entries 6i6o




4% Kunminghu pArch Overview

INT 1Q #0 INT 1Q #1 INT IQ #2 INT IQ #3
24 entries 24 entries 24 entries 24 entries

I | I I I I I I

INT Physical Register File

224 entries
| 2 22 25 2R ZEE 2R 2
ALU ALU BRU
MUL BRU MUL BRU || ALU MISC ALU || DIV
[ | | | | | I J
Integer Block

FPIQ#0 [|FPIQ#1 [[FPIQ#2 || FP1Q #3 FP 1Q #4
18 entries || 18 entries | |18 entries || 18 entries 18 entries

FP Physical Register File

192 entries

v 2 v v 2 v

FALU
FALU FALU FALU
FMA FDIV FDIV
FCVT FMA FMA FMA
[ | | | | |
Float Bloc

VEC IQ #0 VEC 1Q #1 VEC 1Q #2
16 entries 16 entries 10 entries

VEC Physical Register File

128 entries

2 2 2 v 2

VFMAC || VFALU
VIALU || VFCVT || VFMAC || VFALU VFDIV
VIMAC (| VIPU || VIALU || VFCVT VIDIV
VPPU || VMISC

|
Vector Block

Integer block
e 4 ALU (2 with 3-stage multiplier)
* 3 BRU for branch resolution
* 1 SRT radix-16 divider

Float-point block
* 4FPU + 2 FP Div

Vector block
e 4VPU + 1 Vec Div
* V1.0 SPEC (VLEN = 128)

10




% Kunminghu pArch Overview

| VLDST Q16 * 2 STDIQ Memory Block
| bi16*3  [[sTAIQ16*2|| 162
AGU || AGU || AGU || AGU || AGU
LD LD LD ST ST » DTLB Repeater [«
T T P S SR
; DTLB*|(DTLB*||DTLB*|(DTLB* | |DTLB*| ITLB Repeater [«
i T T T ik B
VirtualLoadQueue Store Queue L2TLB & PTW
72 entries 64 entries .
— e ¢2 “16B / cycle 2048 entries
oa72 :r?t‘:iZs Committed Store Buffer
16 x 64B
LoadQueueRAW v 64B/ cycle
64 entries
Data Cache Way Predictor
LoadQueueReplay | |64 KB 8 way 8 bank y
72 entries 7
ExceptionBuffer A | \ 4
1 ent . ‘,
o Composite <> L2 Cache
UncacheBuffer Prefetcher 1 MB 8 way 4 bank
20 entry A

A

L3 Cache
16 MB 16 way 4 bank

'\

Load/Store pipeline & queue
* 3 load pipes, 2 store pipes
* 72 inflight load, 64 inflight store

MMU
 48b virtual/52b physical addressing
* 48-entry L1 DTLB, 2K-entry L2 TLB
e Up to 7 outstanding page table walks
* Nested walk for virtualization

Data cache
* 64KB 8-way VIPT (HW anti-aliasing)
* Way predictor for power efficiency

* Composite prefetcher
e Stream & Stride prefetching
* SMS & BOP prefetching
e Temporal prefetching

11




% Kunminghu pArch Overview

VLDSTIQ 16 * 2

STD IQ

Memory Block

| LbQ16*3  [[STAIQ16*2|| 16°2
AGU || AGU || AGU || AGU || AGU
LD LD LD ST ST » DTLB Repeater [«
S S S P T S P
; DTLB*|(DTLB*||DTLB*|(DTLB* | |DTLB*| ITLB Repeater [«
TNV TN UV Y
VirtualLoadQueue Store Queue L2TLB & PTW
72 entries 64 entries .
— — ¢2 “16B / cycle 2048 entries
oa72 ::t‘:i(:s Committed Store Buffer
16 x 64B
LoadQueueRAW v 64B/ cycle
64 entries
Data Cache Way Predictor
LoadQueueReplay | |64 KB 8 way 8 bank y
72 entries 7
ExceptionBuffer A \ 4
1 ent . L, <l
- Composite € L2 Cache 4
UncacheBuffer Prefetcher 1 MB 8 way 4 bank
20 entry A

A

L3 Cache
16 MB 16 way 4 bank

Private L2 cache

8-way, up to 1MB per core
Inclusive to DS, non-inclusive to 1S
64+ OTs (configurable)

10-cycle load-use latency
PLRU/RRIP replacement

Shared L3 cache

16-way, up to 16(MB
Inclusive/Non-inclusive to L2S
150+ OTs (configurable)
~30-cycle load-use latency
PLRU/RRIP replacement

12




4% Kunminghu Pipeline Diagram

RR2 |Bypass Exe1

13

Branch Prediction & Fetch Mid-Core Issue
BP1 Ftq IF1 IF2 IF3 IBuf Dec Ren ‘ Dis Iss RR |Bypass Exe/WB Integer
BP2 | BP3 5 E
: i Iss RR | Bypass AGen Tag Data Fwd WB Load
E Iss RR | Bypass AGen UpdA @ VioCk WB Store
e 13 stages pipeline ; i Iss RR Bypass UpdD WB
* 16 cycles branch misprediction penalty | : E : ’ ‘
* 3 cycles best-case load-use L1 access Iss RR1 RR2 Bypass Exel Exe2 Exe3 WB1 WB2 Float Point
* 2 branch predictions/cycle
' Iss RR1 RR2 |Bypass Exe1 Exe2 Exe3 Exe4 Exe5 WB1 WB2
Dec1 Dec2 ‘ Ren E Dis Iss RR1 RR2 Bypass Exe wB1 wB2 Vector
Dec1 Dec2 ‘ Ren Dis Iss RR1 ExeN @ WB1 WB2




4% Kunminghu Pipeline Highlights

3-Stage Branch Prediction

* BP1: uBTB
* BP2: BTB & TAGE
* BP3: ITTAGE & SC & RAS

/

Decode & Rename & Dispatch

e 1-cycle decode
* 2-cycle vector inst. decode

=

Out-of-Order Execution

* 3-cycle FP add/multiply
* 5-cycle FP fused multiply-add
* SRT-16 FP div/sqgrt

/

Branch Prediction & Fetch

Mid-Core Issue

/

4-Stage Instruction Fetching

* FTQ: store fetching info from BP
* IF1: IS access

* IF2: expand RVC inst (up to 16 insts/cycle)
* IF3: check BP fault & send into inst buffer

3-Stage Issuing

* Issue: inst/pop issue

* RR: regfile reading (for fp/vec, 2-cycle)
* Bypass: get src data from bypass network

14



4% Comparison between Kunminghu & Nanhu

* Nanhu architecture basically similar, tailored to strike a balance in PPA
* Most features are comparable to Neoverse N2 & Cortex A76, respectively

Feature Kunminghu Neoverse N2 Nanhu Cortex A76
Pipeline depth 13 10 13 13
Rename width 6 5 4 4
Rename checkpoint Y Y N N o
ROB size] 160 (x6) 160+ 192 128 Competitive
ALUs 4 4 4 3
L1 instruction cache 64KB 64KB 64KB 64KB e e ..
L1 data cache|  64KB 64KB 64KB 64KB Further optimization needed
L2 cache 1024KB 512/1024KB 256KB 256/512KB
L3 cache| Upto 16MB 4MB per slice Up to 4MB Up to 4MB
NoC support Y Y N N
L2 outstanding txns 64 64 32 46
ITLB 48 48 32 48
DTLB 48 44 128 direct mapped 48
L2 TLB 2048 1280 2048 1280
Vector Y Y Y Y
Virtualization Y Y N Y
ECC support Y Y Y Y
PMA/PMP support Y Y Y Y
Debug support Y Y Y Y
External interface| AXI4/TL/CHI AX14/CHI AXI14/TL AX14/CHI

15



4% Performance Evaluation

* Methodology: RTL simulation using checkpoints

selected via Simpoi

e Compiler: GCC 12 -03, RV64GCB, jemalloc

nt

* Cache: 64KB IS/DS + 256KB L2S + 4MB L3S (Nanhu)

64KB IS/DS + 1MB L2S + 16MB L3S (Kunminghu)

* Memory modeled by DRAMsim3 DDR4@3200MHz

e 70ns latency

* Dual channel, 2x64

* Evaluation results

Base score SPECint 2006 SPECfp 2006
Nanhu@2GHz 16.94 19.42
Kunminghu@3GHz  44.00 - 49.96* 47.63

* With compiler optimizations

400.perlbench
401.bzip2
403.gcc
429.mcf
445.gobmk
456.hmmer
458.sjeng
462.libquantum
464.h264ref
471.omnetpp
473.astar
483.xalancbmk
SPECint2006@GHz:

410.bwaves
416.gamess
433.milc
434.zeusmp
435.gromacs
436.cactusADM
437.leslie3d
444.namd
447.dealll
450.s0plex
453.povray
454, Calculix
459.GemsFDTD
465.tonto
470.lbm
481.wrf
482.sphinx3
SPECFP 2006 @GHz

0 & 10 15

m Kunminghu m Nanhu

e wuruuu

16




% Tape-out Status

* Nanhu V2 has been taped out

Prj launch Sign-off  Chip back & Testing
2021.06 2022.11  2023.04

* Nanhu V2 chip evaluation
* 2.5GHz, SPEC CPU 2006 ~10/GHz

* Ready to tape-out next
* Nanhu V3 & Kunminghu V1

Floorplan of Nanhu V3 & Kunminghu V1 (single core)

Nanhu V2 Test Chip Demo

17



4% Beyond Two Architectures

e XiangShan = Baseline pArch + Chip Generator + Dev Infrastructure

AP S e e R PR ot ctional performance |l L on
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@@m o oES 8 o o = L wiii ] 7
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= T = = =
= Bl . TR TR, B e s ) [
= = s =] He 0, Y
. = o - fiad ! TR e
mmmmmm o[ omem ol ETEEIRNENIE L EERRL s

* Provide a full-stack processor development platform
* Infrastructure is a key deliverable of the XiangShan project
* Open-sourced to empower customization capabilities

* Support

* Rapid design variants — powered by agile development language
* Rapid feature implementation — powered by agile development toolchain



4% Minjie Agile Development Toolchain

e Cover multiple phases of microarchitecture design and verification
* Tackle complex designs with emphasis on simulation-based verification process

<7

New Feature ::) RTL Implementation :," Functional Verification [—4 Performance Validation
== ~z <z

e \ a
m Architecture ] Test Generation Test Generation e
Full-System Checkpoint

C, \. J \. y,
TL-C Agent: Customize _ =~z N, ~Z \
TileLink FIRRTL Transforms Chisel ]'[ Language ] ¢ si : BetaPoint: Characteristic
Bus/Cache Reference Model imulation Profiling Tools (WIP)
Behavior Model § AM: Bare-Metal Run-Time Env | TL-C Transaction Generator T /. ==

GlobalMem: Multi-Core Memory Model g NEMU: Fastest ISA Simulator Result Comparison Emulation

=~z =~z

Physical Design

NEMU-Func: Fast Micro-
Architectural Warmup

TL-Test: SMP-Diff: Multi-Core Co-Sim DiffTest: Co-Simulation

AMCE: Accurate Memory

TileLink Bus/Cache Error Reproducing FPGA :
Behavior Checking LightSSS: Simulation Snapshot J) )| el S (Lol )
~7z ~7

PerfDB: Performance

ArchDB: Waveform Terminator: Chisel-Native Debugging Statistics Analysis

Transaction Analyzer Visualizer and Debugger Modelling and Analyzer

v
N
J

» Only three months from conception to Debian OS boot in simulation




4% Minjie Agile Development Toolchain

e Cover multiple phases of microarchitecture design and verification
* Tackle complex designs with emphasis on simulation-based verification process

New Feature ::) RTL Implementation :," Functional Verification [—4 Performance Validation
== ~z <z

e \ a
m Architecture ] Test Generation Test Generation e
Full-System Checkpoint

C, \. J \. y,
TL-C Agent: Customize _ =~z N, ~Z \
TileLink FIRRTL Transforms Chisel ]'[ Language ] ¢ si : BetaPoint: Characteristic
Bus/Cache Reference Model imulation Profiling Tools (WIP)
Behavior Model § AM: Bare-Metal Run-Time Env | TL-C Transaction Generator T /. ==

Physical Design

NEMU-Func: Fast Micro-

ArchDB: Waveform Terminator: Chisel-Native PerfDB: Performance

Debugging Statistics Analysis

GlobalMem: Multi-Core Memory Model g NEMU: Fastest ISA Simulator Result Comparison Emulation Architectural Warmup
v W J
TL-Test: SMP-Diff: Multi-Core Co-Sim | DiffTest: Co-Simulation =~ N =z ﬂ
s
el iy LightSSS: Simulation Snapshot J )
1T - 1T !

Transaction Analyzer Visualizer and Debugger Modelling and Analyzer

» Only three months from conception to Debian OS boot in simulation

20



4 Minjie Highlights — Difftest

* Goal: Isolate RTL functional errors in a timely manner

* |dea: Co-simulate RTL design against ISA reference and compare the results
* Challenge: Non-deterministic ISA Spec vs. Deterministic RTL simulation

> Difftest: Use rules to identify and eliminate non-determinism at runtime

RISC-V Model Processor Under Test

Equal
Initial State Initial State

Instruction

Instruction

Executed

Executed

Compare
NextState b LT

Mismatch: Bug!
Positive Result

Match: No Bug
Negative Result

Difftest Co-simulation Workflow

Static Impl. Dependent Registers CSR, MMIO Devices

Impl. Dependent Registers Timer, Counters

Asynchronous Events External/Timer Interrupts

Speculative Execution Inst./Load/Store Page Fault

Dynamic

Memory Model Memory Accesses in Multi-core

LR/SC, Instruction Fusion,

Hardware Timing Caches

Behavioral Non-Determinism Identification
21



4 Minjie Highlights — LightSSS

* Goal: reproduces debug info without significantly slowing down the simulation

* |ldea: take periodic snapshots to allow replay in debug-mode in case of errors
* Challenge: high time/storage overhead of snapshots

» LightSSS: use fork system call to take snapshots of the simulation process

f ek \I V mathei \I ¢ Snapshot | Overhead for Overhead for
: | — : v I T""e”: Interval Coremark Linux Kernel
1 1 1 ¢
Cmm——— ’ Ve ———— ’ ~ Every Imin <0.1% <0.1%
Snapshot lTaken A
pm—— < ’ ‘;”p Every30s <0.1% <0.1%
i imulation Spee I ime++ [
W) High Simulation Speed ! —Eh | - | | Every 10s  <0.1% <0.1%
- Slow Simulation Speed | \’/ % | Waveform | 0
N —— / Enabled \ mm mm e e / Every 1s 0.3% 1.8%

LightSSS Workflow Minor performance overhead

22



4 Deep Cooperation with Top Companies & Academia

Extensive corporate partnerships

Effective Platform for Academic Research

* 7nm Test SoC (Taped-out)

*  5nm Al Acceleration Chip (Delivered)
e 28nm Heterogeneous SoC

* 12nm Al Video Monitor Chip

e 7nm/12nm Server CPU

* 7nm DPU Controller

Prototype evaluation for startups

L nidgard EPFL

Imprecise Store Exceptions, ISCA’23 (EPFL)

Subgraph Sampling || 7y

o) Circuit
>/ || Graph Compiler ' Algorithm
\

#F\RRTL ' ‘ Subgraph DAGS
'
'

subgraph ||
GNN 3)

Chisel HDL
—

'
: Subgraph
1 Embedding
v Vectors

=
=)

£50-

=

= 251

ke

g 00+

0 5

circuit

3 g " (w
[=]
4559
33
Predicted Arca (mm?)
O_‘. EN
| :
Predicted Power (W)
5\ ;\
Predicted Timing (ns)
f=} [\8] W
[=) wn <

l:’ Opensource Toolchain E 10° 107

[ ow contribution : Real Area (mm?) Real Power (W) Real Timing (ns)
Our Trainable Deep ' FDwer,‘Area,
Learning Model Timing

SNS v2, MICRO’23 (Duke University)
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% Summary & Future Plans

Embraces innovative agile development workflow
XiangShan Project Fills the gap in open-source high-performance processors

Addresses the needs from both industry and academia

* Microarchitecture: Parallel execution by dual development teams
* Yearly test chip tape-out on cadence for each architecture

2022 2023 2024 2025

* Development tools: Further refinement for performance optimization

24
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INSTITUTE OF COMPUTING TECHNOLOGY , CHINESE ACADEMY OF SCIENCES o5 BEIINGINSTITUTE OF OPEN SOURCE CHIP

Thank you!

XIANGSHAN Scan to foIIous on GitHub
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