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» HLW: FESMHERE RISC-v 21828
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% FW: FRESHEEE RISC-V Qb IPEE

- {EChiself@{FiZiTiEScIl
- BEERMiELR (DiffTest) . {(FERIR, €BERFHATH
- B T78E . =M. SIEERANSFEITIRESIER L RS

[ XiangShan Public

AN

T Open-source high-performance RISC-V processor

xiaNGsHAN @ Scala Y7 39k % 563

FEEERERAHFREIEEFS GitHub
BIREiad 3900 MMEtR, AZpkiEid 500 5332

https://github.com/OpenXiangShan/XiangShan MEANRS
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https://github.com/OpenXiangShan/XiangShan
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= XiangShan Public

I.?

T e gD OCOERERROOOCORONRE -

g

master ~ ¥ 111 branches 4 tag:

happy-Ix perf: add counter (#2229) ...

.github

coupledlL2 @ 60d5439
debug

difftest @ Oale5e2
fudian @ 43474be
huancun @ b7308d9
images

project

ready-to-run @ ff39f36
rocket-chip @ 8e5bf36
scripts

src

tools/readmemh

utility @ e4920c2




% 12 RS

Bl

* BPU, FTQ, IFU, IBuffer, ICache

— T
I=E0

e CtriBlock, IntBlock, FloatBlock

intz

e MemBlock, MMU, DCache

TF

* L2/L3 Cache

Frontend

| uBTB |

RAS |

Branch Prediction Unit

FTB H TAGE ‘

ITTAGE

predict resu\tl T redirect / update
Backend Fetch Target Queue PC read result
Redirect / Update 64 eﬁtries for Backend
[
FTQReq
v . :
Instruction Fetch Unit Instruction
D 2 cachelines Predecode | BP Checker 8 Byles Uncache
Cache (2 x B4 bytes)
v 32 Bytes
(B0, ey Instruction Buffer
48 entries ReOrder Buffer
ITLB ] 6insis 256 entires
| 32 4k-page entries . "
4 superpage entries | 6-way Decoder Instruction Fusion
l 6 Uops
Rename & Dispatch @ @@ @ ] Move Bllminatlen | Scheduer
Float FP Rename Table Memory Integer Rename Table Integer
Dispatch Dispatch Dispatch
Queue 5 5 . Queue 5 5 . Queue
16 entries FP Physical Register File 15 @rlires INT Physical Register File 16 entries
Bido 192 entries Bido 192 entries Bido
E FMAC RS FMAC RS FMISC RS LD RS STARS STD RS ALURS
1672 16*2 16*2 1672 16*2 1672 16*2

Memory Block

Float Bloc

k

o

v Integer Block
LB OTLB Laer St%zeeanl;SUe * 64 4K-page entries, 16 4K-page/superpage entries
Repeater Repeater Queue v 27 8B/ cycle v
80 entries | | Committed Store Buffer L2 Cache P
refetcher
16 x 64B 1 MB, 8 way, 4 bank
v $ 328/ cycle 64B / cycle ¢
L2TLB & PTW Data Cache L3 Cache
2048 entries 64 KB, 4 way, 8 bank 6 MB, 6 way, 4 bank
1 f
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— 35/
%“-“EE/'R B

e shell (R SEEBIEFLIRIZE S B

$ echo "Hello, XiangShan"

$ echo "Have a nice day"

- FIRFIERREIRBIEF LRI # B7<

# Please prepare a laptop with an SSH client.

# Next, let's start the demo session !

INEIR I EIE!
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w HEELIE

- BERTHIRSS =R

« X¥F Windows FHF (¥EFF{EF Windows Terminal # PowerShell)

PS > curl https://openxiangshan.github.io/tutorial.pem -o tutorial.pem

PS > ssh -i "tutorial.pem" guest@l23.56.80.238

o X9 Linux # Mac

$ curl https://openxiangshan.github.io/tutorial.pem -o tutorial.pem

$ chmod 400 tutorial.pem

$ ssh -i "tutorial.pem" guest@123.56.80.238

FERIF R SRR SRR (ICT, CAS) 11



# EHIFF R E xs-env EYEHIEETE
$ cp -r /opt/xs-env ~/<YOUR_NAME>

# BN RIS H R
$ cd ~/<YOUR_NAME>

# IR EINELE

$ source env.sh

# SET XS _PROJECT_ROOT : /home/qguest/YOUR NAME

# SET NOOP_HOME (XiangShan RTL Home):  $XS _PROJECT ROOT/XiangShan
# SET NEMU_HOME : $XS _PROJECT ROOT/NEMU

# SET AM_HOME : $XS PROJECT ROOT/nexus -am

FERZEITERORATAR (ICT, CAS)




# Project Structure

$ tree -d -L 1

— NEMU
—— NEMU-ahead

—— XiangShan

—— XiangShan-Oracle

—— nexus-am

L— tutorial

# A XiangShan H3R
$ cd XiangShan
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» {88 Verilator Z@1% RTL FHAZ{(HERHA=S i

$ make emu EMU_THREADS=2 -3j8 & # Runin background

Options:
CONFIG=TutorialConfig Configuration of XiangShan
EMU _THREADS=2 Simulation threads
EMU _TRACE=1 Enable waveform dumping

// WITH_DRAMSIM=1 Enable DRAMSim3 for DRAM simulation

// WITH_CHISELDB = 1 Enable ChiselDB feature
// WITH_CONSTANTIN = 1 Enable Constantin feature

« FEANEEZE 30 min

FERZEITERORATAR (ICT, CAS)
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% HEF— ISR

# FIAHHIR G, BHE RO 7

$ ssh -i "tutorial.pem" guest@<server_ip_address>

# ARG, REPEEE

$ cd ~/<YOUR_NAME>

$ source env.sh

# HA tutorial HsR
$ cd tutorial

# XREHS, | JEEX T ER A TR F
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% {8 FH Verilator 117 RTL {H EL
- FFESTFE emu, BRIz ERERF

# B1TIHEE>
$ ./emu -i hello.bin --no-diff 2>hello.err

# Some key options:

-
-C/ -I/ -W
--diff=PATH / --no-diff

FERZEITERORATAR (ICT, CAS)
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% Nexus-AM: IRHLiz1THRIIAIE

- BRY

- EIRBERER SR NEEI R
- AR (&) REUSITHIESR
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=87 H

- SCIL T

=ZNINER
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% Nexus-AM

« S1F IRl : ZHiFE Coremark

$ bash build-am.sh

# cd $AM_HOME/apps/coremark

# make ARCH=riscvé64-xs

# Ls -L build
coremark-riscvé4-xs.bin FEFH _HFEG
coremark-riscv64-xs.elf FEFHIELF X4
coremark-riscvé4-xs.txt EFEFR LI

FERZEITERORATAR (ICT, CAS)
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% NEMU: ISA S5t

- BEY

« ATV ERIITRgS AR

. eE R

* NEMU

* F Spike ZRX{LIRVIESEE

=

RIUES

- Z{fib/5, 14885 QEMU IR

- IR T —F5 API K%

EIE L LCRANSSIEHAERS
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% NEMU

- H1Fizlidt: ZmiFEERL NEMU

$ bash build-nemu.sh

cd $NEMU_HOME

make
make
makRe
makRe
make

make

clean

riscvé4-xs _defconfig

-J FENEMU JgiFB6 #4711, MTTaTLiE 7.2 BiZzEZEH Coremark
clean-softfloat

riscvé4-xs-ref defconfig

FFNEMU JgiER & LLIFIEZE 1L 1T

FERZEITERORATAR (ICT, CAS)
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% NEMU

« S1FIRi : £ NEMU _EI=1T Coremark

$ bash run-nemu.sh

# cd $NEMU_HOME

# ./build/riscv64-nemu-interpreter -b \ ZELantT, EIR

$AM_HOME/apps/coremark/build/coremark-riscv64-xs.bin i&z77Coremark

FERZEITERORATAR (ICT, CAS)
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% Difftest: Z53 R iEIHEIESS

- BETRE
- SRR IR/ HE R E
- FEISEHTIERIES

ISA

S' mu Iator Other information

Instruction commit

A

External interrupts

A

Processor

A

- WEEFURITTAIZHE IR ERIRERARE

v

. ol

Compare

. VESAL IR SIS AY B IR b
- [A HDL (%0 Chisel/Verilog) 24t API 2O
« ZFFRTLIRFUZE (0 Verilator, VCS)
« ZIERISC-VISS (U NEMU, Spike) {ERSEIRLT

 SMP-Difftest: SMPIEEE FRYIHEMAE

e SMP Linux kernel F]1ZEiEEF
o EZHEE cache —EHUIEFINTF—EE

FERZEITERORATAR (ICT, CAS)

Basic architecture of DiffTest

while (1) {
icnt = cpu_step();
nemu_step(icnt);
rls = cpu _getregs();
r2s = nemu_getregs();
if (r1s !=r2s) { abort(); }

}

Online checking

24




4% Difftest

- H1FII : EFUNZETT Coremark, F5 NEMU H1T difftest

# 1517 Coremark FEZ£ 2 5

$ bash run-emu.sh

# ./emu \
-1 $AM_HOME/apps/coremark/build/coremark-riscv64-xs.bin \ {#/ coremark.bin

--diff $NEMU_HOME/build/riscvé64-nemu-interpreter-so \ 5 NEMU difftest
2>perf.out T/ AR IR ) L BB E (e 2 X
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4% Difftest

./emu -i $AM HOME/apps/coremark/build/coremark-riscv64-xs.bin --diff $NEMU HOME/build/riscv64-nemu-interpreter-so
Emu compiled at Mar 24 2023, 20:33:03
Using simulated 32768B flash
[warning]no valid flash bin path, use preset flash instead
The image is /home/guest/xs-env-asplos2023/nexus-am/apps/coremark/build/coremark-riscv64-xs.bin
Using simulated 8192MB RAM
NemuProxy using /home/guest/xs-env-asplos2023/NEMU/build/riscv64-nemu-interpreter-so
The first instruction of core 0 has commited. Difftest enabled.
[NEMU] Can not find flash image: (null)
[NEMU] Use built-in image instead
[src/device/io/mmio.c:38,add _mmio map] Add mmio map 'flash' at [0x0000000010000000, 0x00000000100fffff]
Running CoreMark for 1 iterations
2K performance run parameters for coremark.
CoreMark Size : 666
Total time (ms) : 4288
Iterations 11
Compiler version : GCC9.4.0
seedcrc : Oxe9f5
crclist : Oxe714
crematrix : Ox1fd7
crcstate : Ox8e3a
crcfinal : Oxe714
Finised in 4288 ms.

CoreMark Iterations/Sec 233

Core 0O:

total gquest instructions = 398,372

instrCnt = 398,372, cycleCnt = 517,099, IPC = 0.770398

FERZEITERORATAR (ICT, CAS)




4% Difftest

- iFikizt: F difftest A& bug

$ bash run-emu-diff.sh

# ./emu-bug \

-1 $AM_HOME/apps/coremark/build/coremark-riscv64-xs.bin \

--diff $NEMU _HOME/build/riscvé4-nemu-interpreter-so #-5NEMU difftest

FERZEITERORATAR (ICT, CAS) 27



4% Difftest

e Difftest &TELLXTLIMBTIZRIHRES

« ¥JEJ PC. GPRs FHFE

0x0000000000000000

: 0x0000000000000000
: 0x0000000000007Fff
: Ox0000000000000000
: 0x0000000000000001
: 0x0000000000000000
: Ox0000000000000000
: 0x0000000080003be4

0x0000000080001620

: 0x000000000000001F
: Ox0000000000000000
: Ox0000000080003a18
: 0x0000000080003be4
: Ox0000000000000000
: Ox0000000000000000
: 0x0000000080003bd8

sp:
t1:
al:
a4d:
s2:
s6:
510:
t5:

0x000000008000cefO
0x0000000080003a08
0x00000000800039e8
0x0000000000000001
0x0000000000000000
0x0000000000000000
0x0000000000000000
0x0000000080003¢54

gp:
t2:
al:
a5:
s3:
s/:
s11:
t6:

0x0000000000000000
0x0000000000000000
0x0000000000000000
0x0000000000000009
0x0000000000000000
0x0000000000000000
0x0000000000000000
0x000000000000001f

¢ XTI 00000000
¢ XTI 00000000
: OXTTfffTfTO0000000 fsi:
: OXTTfffTfTO0000000 fa3:
: OxFfffffffo0000000 fa7:
: OxFfffffffo0000000 fs5:
: OxFIffffff00000000 fs9: OxFFffffff00000000 fs10: OxFFffffff00000000 fsil: OxfFffffff00000000
: OxFIffffffo0000000 ft9: OxFfffffff00000000 ft10: OxFFffffff00000000 ftil: Oxffffffffo0000000
pc: 0x0000000080000cc4 mstatus: 0x8000000a00006000 mcause: 0x0000000000000000 mepc: Oxd4ede2blaalcb2ef6
sstatus: 0x8000000200006000 scause: 0x0000000000000000 sepc: Ox0000000000000000
satp: 0x0000000000000000
mip: 0x0000000000000000 mie: 0x0000000000000000 mscratch: 0x0000000000000000 sscratch: 0x0000000000000000
mideleg: 0x0000000000000000 medeleg: 0x0000000000000000
mtval: 0x0000000000000000 stval: 0x91da2105e8dfee5b mtvec:
privilege mode:3 pmp: below
0: cfg:0x00 addr:0x0000000000000000 |

fti1:
ft5:

OxfTffffff00000000 ft2:
OxfTffffff00000000 ft6:
OxfTffffff00000000 fao:
OxfTffffff00000000 fad:
oxffffffff00000000 fs2:
oxffffffff00000000 fs6:

OXTTffffff00000000 ft3:
OXTTffffff00000000 ft7:
OXTTffffff00000000 fal:
OXTTTffffT00000000 fa5:
oxffffffff00000000 fs3:
oxffffffff00000000 fs7:

OxfTffffff00000000
OxfTffffff00000000
OxfTffffff00000000
Oxf T ff00000000
oxffffffff00000000

Comm1t oxffffffffo0000000

Group Trace (Core
0080000cdc cmtcnt
0080000ce® cmtcnt
0080000ce2 cmtcnt
008000Bcea cmtcnt
0080000cfO cmtcnt
0080000cf4 cmtcnt
0080000cb0 cmtcnt
0080000cb6 cmtcnt
0080000cba cmtcnt
0080000cbc cmtcnt
0080000cc2 cmtcnt
0080000ccd4 cmtcnt
0080000ccc cmtcnt
0080000cce cmtcnt
0080000cd2 cmtcnt
0080000cd8 cmtcnt

: pc
commit pc
commit pc
commit pc
commit pc
commit pc
commit pc

0x0000000000000000 stvec: 0x0000000000000000

: c¢fg:0x00 addr:0x0000000000000000
¢ ¢fg:0x00 addr:0x0000000000000000| 3: cfg:0x00 addr:0x0000000000000000

1
. 2 3
comm1t pc 4: cfg:0x00 addr:0x0000000000000000] 5: cfg:0x00 addr:0x0000000000000000
6 7

9

commit pc
commit pc
commit pc
commit pc
commit pc
commit pc
commit pc
commit pc

: ¢fg:0x00 addr:0x0000000000000000| 7: cfg:0x00 addr:0x0000000000000000
8: cfg:0x00 addr:0x0000000000000000| 9: cfg:0x00 addr:0x0000000000000000
10: cfg:0x00 addr:0x0000000000000000|11: cfg:0x00 addr:0x0000000000000000
12: cfg:0x00 addr:0x0000000000000000|13: cfg:0x00 addr:0x0000000000000000
14: cfg:0x00 addr:0x0000000000000000|15: cfg:0x00 addr:0x0000000000000000
priviledgeMode: 3

a5 different at pc = 0x0080000cc2, right= 0x0000000000000009, wrong = 0x0000000000000000

Core 0: ABORT at pc = 0x80000cd2
total guest instructions = 1639
instrCnt = 1639, cycleCnt = 8726,

PNRPRPNPNRPERENRPEPNNNRE RO
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4% Difftest

- ZIFi : 1E difftest F8MIH bug R

$ bash run-emu-dumpwave.sh

$ 1s ../XiangShan/build | grep "vcd" # R Fiz5E/E5454.79 .ved B EHEXAE

# ./emu-bug \

-1 $AM _HOME/apps/coremark/build/coremark-riscv64-xs.bin \

--diff $NEMU_HOME/build/riscvé64-nemu-interpreter-so \

-b 1200 \ E R TEHIECAG B, £ L—259, ZLUIFEZ]1600 1ERLMRIG AR
-e 1700 \ RIS R

--dump-wave \ ZEREE, Z/EGSESNOOP_HOME/build B3R 4R *.ved X4
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# Lightsss: —fEFRAFRESR{AETRIR

- B RRZENE !
- OJLlEI R

* Lightsss: {#HH fork() XJiHFEMIRER
e Linux Kernel ERTEHIH1E!

* (i=—: aISEEFIE R
» BTLARHASMEERERERAR (40 C++)
- ITHRIERIMNBRIRAT

ﬂc: \— 'I*H ;:I:'F"E
o HERIRAEREEZ 500 us
o 1I{[KTF Verilator 124tAY RTL HRERFFHH

- ----

|
(®enable
1 1 waveform
|
T roa) s
: Ji |

| 8 Josmeaf 1 ?%n B
¢ &
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% LightSSS

- FIFiRixt: FH Lightsss LR, tRIEESK debug

$ bash run-emu-lightsss.sh

# ./emu-bug \
-1 $AM _HOME/apps/coremark/build/coremark-riscvé64-xs.bin \

--diff $NEMU_HOME/build/riscvé64-nemu-interpreter-so \
--enable-fork \ T BFEEHEFHIZEH

2 > lightsss.err

FERZEITERORATAR (ICT, CAS)



% LightSSS

* Lightsss TAERHMRROZEE!:

: ¢cfg:0x00 addr:0x0000000000000000| 5: cfg:0x00 addr:0x00AOEEEEEAOAOOEO

: cfg:0x00 addr:0x0000000000000000| 7: cfg:0x00 addr:0x000OEEEEEAOOOEEO

: cfg:0x00 addr:0x0000000000000000| 9: cfg:0x00 addr:0x000000000OOOOOOO
10: cfg:0x00 addr:0x0000000000000000|11: cfg:0x00 addr:0xO00EEEEEOOLOEEEOO
12: cfg:0x00 addr:0x0000000000000000|13: cfg:0x00 addr:0xO0OEEEEEAAAOEEEAN
14: cfg:0x00 addr:0x0000000000000000|15: cfg:0x00 addr:0x000CEEEEAEOEEEEH
priviledgeMode: 3

a5 _different _at _bc = 0xA0800ANA3A__riaht=_0x00AAAAAAAAAAAAAS _wrona = 0xAAAOAAAAAAAAAAAA

[FORK_INFO p1d(20792)] the oldest checkp01nt start to dump wave and dump nemu log..
[FORK_INFO pid(20792)] dump wave to /home/guest/xiangshan/XiangShan/build/2023-08- 21@15:23:17_1.vcd.
NEMU dynamic_config update

— ignore_illegal_mem_access 0

- debug_difftest 1
The first instruction of core 0 has commited. Difftest enabled.
[NEMU] Can not find flash image: (null)

Use built-in image instead

- Itfe, (FESMEIERYRIRALE

—
—

(ILLITY
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4% ChiselDB: Debug RIFRIGSIILEURERE

- §IN
- BESRATEXR, BURFH—L 5
« BEDITEIIBFESS trace BILSHMLETE
* ChiselDB
« R EEAERE O [EHENIRET
* DPI-C: 7 Chisel fUHBHR{ERE C++ BREUZIBES:
» EEIREETISANWENE, 335 saL &iF

I

FERZEITERORATAR (ICT, CAS)



4% ChiselDB

- AL ERER B TIER Y A &
- 8

- x mcf_191500000000_8.105600.db
1|2147483664 |0 |2147487488 (2147487488 4323 |MissQueue
22147483712 |0|2147488512 | 2147488536 | 4713 |MissQueue
3|2147483732 0| 2147494656 | 2147494656 | 5574 | MissQueue
42147483872 0| 2147495168| 2147495168 5928 |MissQueue
521474839720 2147495936 | 2147495936 6216 |MissQueue
62147483992 |0|2147496064 | 2147496064 | 6422 |MissQueue

712147484072 (02147490560 | 2147490600 | 6519 |MissQueue
82147484112 02147491072 2147491072 | 6746 |MissQueue
. ° 921474841920 | 2147491684 | 214749158417019 |MissOueue

Chlsel Bundle Verllo 1021474843120 2147488000 | 214]
11|2147484344|0|2147488064 | 2147 °
122147484376 | 0| 2147488128 | 214
13|2147484416|0] 2147488192 | 214] Debugglng
142147484448 | 0] 2147488256 | 214

152147484468 | 8| 2147487744 | 214 ermom ey woue
16|2147484492|0|2147487808|2147487808|7776 |MissQueue
. 172147484532 | 0| 2147487872 | 2147487888 | 7781 |MissQueue

c Ise D B 182147484556 | 0| 2147487936 | 2147487936 | 7784 |MissQueue
19|70026|0|2160081728 | 68713315192 |10180 |MissQueue
20|70042|0|2160081792| 68713315208 | 10184 |MissQueue
2170074 | 0| 2160099584 | 520448 | 10492 |MissQueue
22|68438 0| 2158191232 | 127859210608 |MissQueue
2368446 |0]2163909312 | 374448810613 |MissQueue
24|70294|0|2158112960 | 1257664 | 10681 |MissQueue

c+ + C I a SS S QL Ta b I e 10 Footprint: 107.2578125M (27458-different pages)

W0

1078 1080 1082 1084 1086 1088 1090

Debug Env

R BRAFZIRR (ICT, CAS) 34

Chisel

- Performance

Analysis




4% ChiselDB

« iIB4XES: XiangShan/utility/ChiselDB.scala
- (EG%: CIE Table

// API: def createTable[T <: Record](tableName: String, hw: T): Table[T]

import huancun.utils.ChiselDB

class MyBundle extends Bundle {
val fieldA = UInt(10.W)
val fieldB = UInt(20.W)

}
val table = ChiselDB.createTable("MyTableName", new MyBundle)

FERZEITERORATAR (ICT, CAS)
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4% ChiselDB

- ERRE: NINEFeRET

/* APIs
def log(data: T, en: Bool, site: String = "", clock: Clock, reset: Reset)
def log(data: Valid[T], site: String, clock: Clock, reset: Reset): Unit
def log(data: DecoupledIO[T], site: String, clock: Clock, reset: Reset): Unit
*/
table.log(
data = my _data /* hardware of type T */,
en = my_cond, site = "MyCallSite",

clock = clock, reset = reset
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4% ChiselDB

« 3&f5ll: XiangShan/src/main/scala/xiangshan/cache/mmu/L2TLB.scala

class L2T1bMissQueueDB(implicit p: Parameters) extends TlbBundle {
val vpn = UInt(vpnLen.W)

val L2T1bMissQueueInDB, L2T1bMissQueueOutDB = Wire(new L2T1bMissQueueDB)
L2T1bMissQueueInDB.vpn := missQueue.io.in.bits.vpn
L2T1bMissQueueOutDB.vpn := missQueue.io.out.bits.vpn

val L2T1bMissQueueTable = ChiselDB.createTable(
"L2T1bMissQueue_hart" + p(XSCoreParamsKey).HartId.toString, new L2T1bMissQueueDB)

L2T1bMissQueueTable.log(L2T1bMissQueueInDB, missQueue.io.in.fire, "L2T1bMissQueueIn", clock, reset)
L2T1bMissQueueTable.log(L2T1bMissQueueOutDB, missQueue.io.out.fire, "L2T1bMissQueueOut", clock, reset)
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4% ChiselDB

 §)Fikizdl: o1 cCache —2UMHEEH

# BEEFALIbug — FN A TEHIRelease HHEERR EREE

$ cat cc_err.patch

--- a/src/main/scala/huancun/noninclusive/SinRC. scala

+++ b/src/main/scala/huancun/noninclusive/SinRkC. scala

@@ -93,7 +93,7 @@ class SinkC(implicit p: Parameters) extends
BaseSinkC {

- buffer(insertIdx)(count) := c.bits.data

+ buffer(insertIdx)(count) := OxABCDEF.U
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4% ChiselDB
- SiFiRik: o1 Cache —EHIEH)

# fmiFiniT (1RZHT, FILFENTBELEmIETH emu)
# 155 1EH ‘make emu -j4 EMU_THREADS=4 WITH_CHISELDB=1" st/ 7451E

$ bash chiseldb stepl run.sh

# ./emu-cc-err -1 $NOOP _HOME/ready-to-run/Linux.bin \

--diff $NOOP_HOME/ready-to-run/riscvé4-nemu-interpreter-so \

--dump-db 2>Linux.err
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4% ChiselDB
- SiFiRik: o1 Cache —EHIEH)

# BT
$ bash chiseldb step2 analyze.sh

# 1. sqlite ET1E/HTE1E Eaddr(0x80000dc0) _LHIEE

#2. (BRI ZAREN T TLLog
# sqlite3 $NOOP_HOME/build/*.db \

"select * from TLLOG where ADDRESS=0x80000dco" | \
sh $NOOP_HOME/scripts/utils/parseTLLog. sh

FERZEITERORATAR (ICT, CAS) 40



4% ChiselDB

# 7258 [Time | To_From | Channel | Opcode | Permission | Address | Data(0)]

# ZHER LM L1 (E52) T L2
1364 L2 L1l O0C ReleaseData Shrink TtoN 80000dc0 689cf9796ec050ef

# HHERL DM L2 (E5) 77 L3
1365 L3 L2 0C ReleaseData Shrink TtoN 80000dc0 689cf9796ec050ef

# (BE5 111 BAIEKEaddr, M L3 EERIEHEZILET

1796 L2 L1l O0A AcquireBlock Grow NtoB 80000dc0O

1797 L3 L2 0A AcquireBlock Grow NtoB 80000dcO

1808 L3 L2 0D GrantData Cap toT 80000dc0O 0000000000abcdef
1809 L2 L1l 0D GrantData Cap toT 80000dc0 0000000000abcdef

# FEETLIPER L3 172 Release Data Fi 4 7212
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+ BUEIEEESIIE

4 == ,—

Chisel-based INge= 1513" umd-memsys/
prototypes 1—%@,;‘2;% 'Eﬁ‘éi')lﬂli\f T ——

VERILATOR

XSPerf

——— o i MEEETE

analysis
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% Checkpoint: IRR{FREGEVHHEFHITE

* Uniform Checkpoint

SRR BRI RATFHTHTAORER, 19—5RHs
AVAVAVAVAVAVAVAVAVRIZIZIRIZIZIZIIOAAY,

e Simpoint Checkpoint
- BRSO, BERBARERTENRE, TiXE

Q AR ORI,

=7
3 l“__

M|
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4 Checkpoint: Uniform Checkpoint

0x80000000

* step0: /9 checkpoints S NEMU IFlR GCPT Restor
er

$ cd checkpoint # HA checkpoint HF B
. GCPT Flag
$ sh uniform_step® prepare.sh L o e e
Register CPTs
# uniform_stepQ_prepare.sh B
# cd $NEMU _HOME BBL
# git checkout tutorial Linux
# git submodule update --init
# make clean
# make tutorial defconfig
# make -3j4 User Application

// &% gcpt restorer fI— X F
# cd resource/gcpt_restore && make -3j4

Basic format of RISC-V Checkpoint
HEREBRITERARARAT (ICT, CAS) a4



4 Checkpoint: Uniform Checkpoint

* step1: F§ NEMU 2B} uniform checkpoints

$ sh uniform_stepl _gen.sh

# uniform_stepl _gen.sh

# cd $NEMU_HOME
# rm -rf tutorial uniform
# ./build/riscv64-nemu-interpreter
--cpt-interval 2000000 checkpointfI=tE/ZET
BR—HYIEIRIFE
LAHARLPER T im T
tutorial uniform SEEA, checkpoints HrERTE R
try TEEIES S/
Linux J5E workload
./resource/gcpt _restore/build/gcpt.bin _F—*4REHIgept restorer FrEEA{E
--dont-skip-boot [ET IR RIE
-1 3000000 FHTHIRATE S
./ready-to-run/Linux-0xa0000. bin

H HEH FHRHFHHRHEHRHIER
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4 Checkpoint: Uniform Checkpoint

[ G 000000] Dentry cache hash table entries: 4096 (order: 3, 32768 bytes)

- B &b ent 2048 (ord 2, 16384 bytes) S
EJ.E) 000] Sorthg _ex_table rertes: oreer e J:Ftéi}ijz—/l\ Checkpon‘]t

REEANZEREEE

{R1Z CSR =778

(REFEM(SEF gcpt restorer

Opening tutorial_uniform/try/linux/0/_2000002_.gz a

& checkpoints 5\ gz /4%

0.000000] Memory: 25548K/30720K available (699K kernel code, 78K rwdata, 102K rodata, 3648K init, 98K bss, 5172K reserved, 0K cma-reserved)
0.000000] SLUB: HWalign=64, Order=0-3, MinObjects=0, CPUs=1, Nodes=1
0.000000] NR_IRQS: 0, nr_irgs: 0, preallocated irgs: 0
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4 Checkpoint: Uniform Checkpoint

* step2: {£ NEMU BJ, XiangShan HII&E$T uniform checkpoint
« LA NEMU J945i:

$ sh uniform _step2 run_nemu.sh

# uniform_step2 _run_nemu.sh

# cd $NEMU_HOME

./build/riscv64-nemu-interpreter
-b LA PR T i T
--restore M CPTFILE 52
-1 1000000 PUTHIRATIST S
“find tutorial uniform/try/linux/0/ -type f -name "
_—*E4ERER checkpoint HIEEEE
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% Checkpoint: Uniform Checkpoint

[src/monitor/montitor.c:103,parse_args]/Restoring from checkpoint

[src/device/10o/mm1i0.c:38,add_mmio_map]| Add mmio map 'clint’' at [0x000000038000000, 0x000000003800FTff]
[src/isa/riscvb4/init.c:100,1n1t_isa] NEMU will start from pc 0x80000004

[src/monitor/image loader.c:69,load img] Loading Gecpt file form cmdlinejfutorial uniform/try/linux/0/ 2000002 .gz

[src/monitor/image loader.c:77,load_img] Loading GZ image tutorial_unifdrm/try/linux/0/_ 2000002 }\Ad:ﬁﬁ,lﬁlwg#buﬁ gz 3’:14:

[src/monitor/image loader.c:69,load img] Loading Gecpt restorer form cmd}ine: (null)

[src/monitor/image loader.c:71,load img] No image is given. Use the default built-in image/restorer.
[src/device/1o/port-10.c:30,add pio_map] Add port-io map 'uartlite' at [0x00000000000003f8, 0x0000000000000404 ]
[src/device/10/mmio.c:38,add mmio_map] Add mmio map 'uartlite' at [0x0000000040600000, 0x000000004060000c ]
[src/device/1io/port-1i0.c:30,add pio_map] Add port-io map 'rtc' at [0x0000000000000048, Ox000000000000004f ]
[src/device/1o/mm1lo.c:38,add mmio_map] Add mmio map 'rtc' at [0x00000000a1000048, 0x00000000a100004f ]
[src/device/1o0/port-10.c:30,add pio _map] Add port-io map 'screen' at [0x0000000000000100, 0x0000000000000107]
[src/device/1o/mmio.c:38,add mmio_map] Add mmio map 'screen' at [0x0000000040001000, 0x0000000040001007 ]
[src/device/10/mm1io.c:38,add mmio map] Add mmio map 'vmem' at [0x0000000050000000, Ox00000000500752FT]
[src/device/1o0/port-io0.c:30,add pio _map] Add port-io map 'keyboard' at [0x0000000000000060, Ox0000000000000063]
[src/device/1o/mmio.c:38,add mmio_map] Add mmio map 'keyboard' at [0x00000000a1000060, 0x00000000al1000063]
[src/device/10/mm10o.c:38,add mmio map] Add mmio map 'sdhci' at [0x0000000040002000, 0x0000000040002077]
[src/device/sdcard.c:137,1n1t_sdcard] Can not find sdcard image:
[src/monitor/montitor.c:44,welcome] Debug: OFF _
[src/monitor/monitor.c:49,welcome] Build time: 19:35:10, Mar 25 2023 NEMU ){%—}Ad‘ﬁﬁ,ﬁﬂg{ﬁ%ﬁﬂﬁ}ﬂ?j
Welcome to [FUSENEE-NEMU!
For help, type—help~-
Memory: 25548K/30720K available (6p9 code, 78K rwdata, 102K rodata, 3648K init, 98K bss, 5172K reserved, 0K cma-reserved)
SLUB: HWalign=64, Order=0-3, MinObjects=0, CPUs=1, Nodes=1

— —O—R— 0 d irqs: ©
clocksource: riscv_clocksource: mask: Oxffffffffffffffff max_cycles: 0x1d854df40, max_ 1idle ns: 3526361616960 ns
console [hvcO] enabled
console [hvcO] enabled
bootconsole [early®] disabled
.000000] bootconsole [early®] disabled
.000000] Calibrating delay loop (skipped), value calculated using timer frequency.. 2.00 BogoMIPS (1pj=160000)
.000000] pid max: default: 4096 minimum: 301
.000000] Mount-cache hash table entries: 512 (order: 0, 4096 bytes)
.000000] Mountpoint-cache hash table entries: 512 (order: 0, 4096 bytes)
.010000] clocksource: jiffies: mask: Oxffffffff max _cycles: Oxffffffff, max_1idle ns: 19112604462750000 ns
.020000] clocksource: Switched to clocksource riscv_clocksource
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4 Checkpoint: Simpoint Checkpoint

e step0: 7J checkpoints S NEMU IF1S

$ sh simpoint_step@ prepare.sh

# simpoint_step0_prepare.sh
# cd $NEMU_HOME

git checkout cpt-bk

git submodule update --init

cd resource/simpoint/simpoint _repo/analysiscode && make simpoint -3j4
4R simpoint generator A9 _2#EIX14E

cd resource/gcpt _restore && make -j4 AL gept restorer F9_HHIX1F

cd $NEMU_HOME
make clean
make ISA=riscv64 XIANGSHAN=1 -3j4 Z71F NEMU
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4 Checkpoint: Simpoint Checkpoint

* stepl: ifT—%E workload, WEEREFITHEE

$ sh simpoint_stepl profiling.sh

# simpoint_stepl profiling.sh

# cd $NEMU_HOME
# rm -rf tutorial simpoint

./build/riscv64-nemu-interpreter
-b AR PR T i T
-D $NEMU_HOME/tutorial simpoint 75FE4rE checkpoints BrEHIE R
-C profiling TEEITES S
-w stream 1#5& workload
--simpoint-profile ## simpoint profiling
--1interval 50000000 JEE simpoint A5/
$XS _PROJECT ROOT/tutorial/bin/stream-6xa0000.b1in

H HFHFHRHHRHIEHR

FERZEITERORATAR (ICT, CAS)




4 Checkpoint: Simpoint Checkpoint

[src/isa/riscv64/exec/5pecial.c,38,exec_nemu_trap][5tart profiling, resetting inst count ]

Array size = 2000000 (elements), Offset = 0 (elements)

Memory per array = 7.6 M1B (= 0.0 G1B).

Total memory required = 22.9 MiB (= 0.0 G1B).

Each kernel will be executed 10 times.

The *best* tume for each kernel (excluding the first iteration)
will be used to compute the reported bandwidth.

NEMU £1£311T STREAM T&F
BT REFHIToH

Your clock granularity/precision appears to be 2047 microseconds.
Each test below will take on the order of 102400 microseconds.
(= 50 clock ticks)
Increase the size of the arrays if this shows that
you are not getting at least 20 clock ticks per test.

WARNING -- The above 1is only a rough guideline.
For best results, please be sure you know the
precision of your system timer.

Min time

Best Rate MB/s Avg time

710.2
181.7
217.0

0.023438
0.089884
0.112868
0.140402

0.022528
0.088064
0.1160592
0.139264

Max tume
0.024576
0.092160
0.114688
0.141312

[src/monitor/cpu-exec.c,110,cpu_exec] nemu: HIT GOOD TRAP at pc = 0x0000002aaaaaa5f6
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4 Checkpoint: Simpoint Checkpoint
- step2: IHTRE, BEINERENZSMEFRER

$ sh simpoint_step2 cluster.sh

# simpoint_step2 cluster.sh
# cd $NEMU_HOME

# mRdir -p $NEMU_HOME/tutorial simpoint/cluster/stream
# export CLUSTER=$NEMU_HOME/tutorial simpoint/cluster/stream

./resource/simpoint/simpoint_repo/bin/simpoint
-loadFVFile ./tutorial_simpoint/profiling/simpoint_bbv.gz load a frequency vector file
-saveSimpoints $CLUSTER/simpoints@ file to save simpoints
-saveSimpointiWeights $CLUSTER/weightso file to save simpoint weights
-inputVectorsGzipped input vectors have been compressed with gzip

-numInitSeeds 2 times of different random initialization for each run, taking only the best clustering
-iters 1000 maximum number of iterations that should perform
-seedkm 123456 random seed for choosing initial k-means centers

#

#

#

#

#

# -maxK 3 maximum number of clusters to use

#

#

#

# -seedproj 654321 random seed for random linear projection
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4 Checkpoint: Simpoint Checkpoint

Initialization seed trial #1 of 2; initialization seed =

Number of k-means titerations performed: 1

BIC score: 123.793

Distortion: 1.61246 -|-§Kmeans RERE
Distortions/cluster: 1.54841 0.0640483 Eﬁ{ |

Variance: 0.161246 i
Variances/cluster: 1.54841 0.00711647

Initialization seed trial #2 of 2; initialization seed =

Initialized k-means centers using random sampling: 2 centers

Number of k-means titerattions performed: 1

BIC score: 123.793

Distortion: 1.61246 . e

Distortions/cluster: 0.0640483 1.54841 FIEESRENENZIMNMERHER
Variance' 0. 161246
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4 Checkpoint: Simpoint Checkpoint

- step3: RIERRGER, ERMXIRAY Checkpoints

$ sh simpoint_step3 take cpt.sh # KYFTE 3 o

# simpoint_step3_take cpt.sh

# cd $NEMU_HOME
# rm -rf $NEMU _HOME/tutorial simpoint/stream/take cpt

./build/riscv64-nemu-interpreter
-b AR PR T i T
-D tutorial simpoint FEEER checkpoints HrEHIER
-C take cpt TEEITS
-w stream 15:& workload
-S ./tutorial_simpoint/cluster simpoints Z2EZEHFHR
--checkpoint-interval 50000000 5z simpoint F9/5<IElE
$XS _PROJECT ROOT/tutorial/bin/stream-6xa0000.b1in

H HFHFHRHHRHIEHR
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[src/isa/riscvﬁu/exec/special.c,38,exec_nemu_trap][Start profiling, resetting inst count}

[src/checkpoint/serializer.
[src/checkpoint/serializer.
[src/checkpoint/serializer.
[src/checkpoint/serializer.
[src/checkpoint/serializer.
[src/checkpoint/serializer.
[src/checkpoint/serializer.
[src/checkpoint/serializer.
[src/checkpoint/serializer.
[src/checkpoint/serializer.
[src/checkpoint/serializer.
[src/checkpoint/serializer.
[src/checkpoint/serializer.
[src/checkpoint/serializer.
[src/checkpoint/serializer.
[src/checkpoint/serializer.
[src/checkpoint/serializer.
[src/checkpoint/serializer.
[src/checkpoint/serializer.
[src/checkpoint/serializer.
[src/checkpoint/serializer.
[src/checkpoint/serializer.
[src/checkpoint/serializer.
[src/checkpoint/serializer.
[src/checkpoint/serializer.
[src/checkpoint/serializer.
[src/checkpoint/serializer.
[src/checkpoint/serializer.

cpp,100,serializeRegs]
cpp,110,serializeRegs]
cpp,118,serializeRegs]
cpp,141,serializeRegs]
cpp,141,serializeRegs]
cpp,141,serializeRegs]
cpp,141,serializeRegs]
cpp,141,serializeRegs]
cpp,141,serializeRegs]
cpp,141,serializeRegs]
cpp,141,serializeRegs]
cpp,141,serializeRegs]
cpp,141,serializeRegs]
cpp,141,serializeRegs]
cpp,141,serializeRegs]
cpp,141,serializeRegs]
cpp,141,serializeRegs]
cpp,141,serializeRegs]
cpp,141,serializeRegs]
cpp,141,serializeRegs]
cpp,141,serializeRegs]
cpp,141,serializeRegs]
cpp,l4d,serializeRegs]
cpp,152,serializeRegs]
cpp,156,serializeRegs]
cpp,160,serializeRegs]
cpp,l6U,serializeRegs]

% Checkpoint: Simpoint Checkpoint

Writing int registers to checkpoint] memory @[0x80001000,
Writing Float registers to checkpojnt

Writing PC:
(CSR @leS:l
CSR 0x106:
CSR Ox141:
CSR Ox142:
CSR 0x180:
CSR 0x300:
CSR 0x301:
CSR 0x302:
CSR 0x303:

xFfffffe@BO697cc8
xFFFrrfffrfffrfff
x200013417e

x8
x80000000000F805d
xaf00e00e22
Xx800000000014112d
xb109

x222

MRUOTY @[ox80001100,

FREEERK checkpoint

0x80001100) [0x1000, ©x1100)
0x80001200) [0x1100, 0x1200)

REEANF RS

CSR ox30e4:
CSR 0x305:
CSR 0x306:
CSR ox340:
CSR ox341:
CSR 0x342:
CSR 0x3a0:
CSR 0x3b0:

CSR Gx3b1:i

Record mode
Record time:
\Record time:

XZZa
x800a0004

D' 2 1
x800abdcO
xFfffffe@008d6eb2
x2

x1f0800

x20028000
x2002d000
xfFfffffffrfffrfff

ertlng CSR to checkpoint memory O[GXBG°°

Flag: Okl a

Ox1 a

etT GXBOOGOFGB
@x1 at|addr 9x80000f10
addr 0x80000f18

— {RTF CSR E1F=%

REFEMBER

0x80009300) [0x1300, ©x9300)

cpp,52,serializePMem] Created tutorial_simpoint/take_cpt/stream_0_0.083333/0/

Opening tutorial_simpoint/take_cpt/stream_0_0.08

}333707_0_.92 as oR i
cpp,83,serializePMem]) Written Ox7fffffff\bytes

[src/checkpoint/serializer.
[src/checkpoint/serializer.
[src/checkpoint/serializer.
[src/checkpoint/serializer.
[src/checkpoint/serializer.

[src/checkpoint/serializer.

cpp,83,serializePMem]
cpp,83,serializePMem]
cpp,83,serializePMem]

cpp,83,serializePMem]

cpp,89,serializePMem]\Eheckpoint doneil/

Written Ox7ff

Written Ox7+f

Written Ox7+f

Written Ox4 b

eckpoint output file

fffff |bytes
fFfff
fFfff

ytes

1% checkpoints B gz /4




4 Checkpoint: Simpoint Checkpoint

* step4: {£ NEMU 8§, XiangShan FRIE1T simpoint checkpoint
e L XiangShan /331 :

$ sh simpoint_step4 run_xs.sh

# simpoint_step4 _run_xs.sh

$XS _PROJECT ROOT/tutorial/emu

-1 “find $NEMU_HOME/tutorial_simpoint/ -type f -name "* .gz" [ tail -1°

--diff $NOOP_HOME/ready-to-run/riscvé64-nemu-interpreter-so
--max-cycles=100000

2>simpoint.err
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# XSPerf: (R EREVT&AR

- FafhaEEY
« Accumulation: EAHEIENNBYTTEIEE
* Histogram: FiTEUED D

Accumulation:
[PERF][time=10000] ctrIBlock.rob: commitinstr,
[PERF][time=10000] ctrIBlock.rob: waitLoadCycle,

Histogram:

[PERF][time=10000] I2cache: acquire_period 10 20,
[PERF][time=10000] I2cache: acquire_period 20 30,
[PERF][time=10000] I2cache: acquire _period 30 40,
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+ (hER EREIT&IER
- R

o EREEIMTHEESRINE RIS | XSPerfAccumulate(‘name’, signal)
XSPerfHistogram(‘name’, signal)

» BNASEHEERGHTENE

Ao
=T

* IZE |DebugOptions(EnablePerfDebug = false)| B LAKIATTEIEE

# [E]Z tutorial HR
$ cd ..

$ bash run-emu-perf.sh

# ./emu -1 hello.bin \
--diff $NEMU HOME/build/riscvé64-nemu-interpreter-so 2>perf.err

$ cat perf.err
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+ (hEI%EaeIT 2R

1[time= 2893] .SimTop.1l soc.core with 12.core.ctrlBlock.decode: utilization, 1183

1 [time= 2893] .SimTop.l_soc.core_with_12.core.frontend.bpu.predictors.components_3.tables_0.wrbypass: wrbypass_hit,
1[time= 2893] .SimTop.l_soc.core_with_12.core.frontend.icache.missUnit.entries_1: entryPenaltyl, 714
1[time= 28931 .SimTop.1l_soc.core_with_12.core.ctrlBlock.decode: waitInstr, 414

1[time= 28931 .SimTop.l_soc.core_with_12.core.frontend.bpu.predictors.components_3.tables_0.wrbypass: wrbypass_miss,
1[time= 28931 .SimTop.1l _soc.core with 12.core.ctrlBlock.decode: stall cycle, 393

1[time= 2893] .SimTop.1l soc.core with 12.core.frontend.icache.missUnit.entries 1: entryReql, 14

1 [time= 2893] .SimTop.l_soc.core_with_12.core.frontend.bpu.predictors.components_3.tables_1l.wrbypass: wrbypass_hit,
1[time= 28931 .SimTop.l_soc.core_with_12.core.frontend: FrontendBubble, 4085

1[time= 28931 .SimTop.1l_soc.core_with_12.core.frontend.icache.missUnit.entries_0: entryPenalty0, 248
1[time= 28931 .SimTop.l_soc.core_with_12.core.frontend.bpu.predictors.components_3.tables_1.wrbypass: wrbypass_miss,
1[time= 28931 .SimTop.1l _soc.core with 12.core.frontend.ibuffer: utilization, 1826

1[time= 28931 .SimTop.1l _soc.core with 12.core.frontend.icache.missUnit.entries 0: entryReqO, 6
1[time= 28931 .SimTop.l_soc.core with_12.core.frontend.ibuffer: util 0 1, 2029

1 [time= 2893] .SimTop.l_soc.core_with_12.core.frontend.ibuffer: util_1 2, 541

1[time= 28931 .SimTop.1l_soc.core_with_12.misc.busPMU: dcache_bank_0_A channel_fire, 8

1[time= 28931 .SimTop.l_soc.core_with_12.core.frontend.ibuffer: util_2 3, 45

1[time= 2893] .SimTop.l_soc.core_with_12.misc.busPMU: dcache_bank_0_A channel_stall, 0

1[time= 28931 .SimTop.l _soc.core with 12.core.frontend.ibuffer: util 3 4, 107

1[time= 2893] .SimTop.1l soc.core with 12.core.exuBlocks.scheduler.rs 4.staRS 0.oldestSelection: oldest override 0,

1 [time= 2893] .SimTop.l_soc.core_with_12.misc.busPMU: dcache_bank_0_A channel_PutFullData_fire, 0
1[time= 28931 .SimTop.l_soc.core_with_12.core.frontend.ibuffer: util _4_5, 44

1[time= 28931 .SimTop.l_soc.core_with_12.core.exuBlocks.scheduler.rs_4.staRS_0.oldestSelection: oldest_same_as_selected_ 0,
1[time= 28931 .SimTop.l_soc.core_with_12.misc.busPMU: dcache_bank_0_A channel_PutFullData_stall, 0
1[time= 28931 .SimTop.1l _soc.core with 12.core.frontend.ibuffer: util 5 6, 85

1[time= 28931 .SimTop.1 _soc.core with 12.core.exuBlocks.scheduler.rs_4.staRS 0.oldestSelection: oldest override 1,
1[time= 2893] .SimTop.l soc.core with 12.misc.busPMU: dcache bank @ A channel PutPartialData fire, (0]
1 [time= 2893] .SimTop.l_soc.core_with_12.core.frontend.ibuffer: util_6_7, 13

1[time= 28931 .SimTop.l_soc.core_with_12.core.exuBlocks.scheduler.rs_4.staRS_0.oldestSelection: oldest_same_as_selected_1,
1[time= 28931 .SimTop.1l_soc.core_with_12.misc.busPMU: dcache_bank_0_A_ channel_ PutPartialData_stall, 0
1[time= 28931 .SimTop.1_soc.core_with_12.core.frontend.ibuffer: util_7_8, 27

1[time= 28931 .SimTop.1l _soc.core with 12.core.memBlock.dtlb st tlb st.entries: port@® np_sp multi_hit,

1[time= 2893] .SimTop.l soc.core with 12.misc.busPMU: dcache bank @ A channel ArithmeticData fire,

1 [time= 2893] .SimTop.l_soc.core_with_12.core.frontend.ibuffer: full, 862

1[time= 2893] .SimTop.l_soc.core_with_12.core.memBlock.dtlb_st_tlb_st.entries: portl_np_sp_multi_hit,

1[time= 28931 .SimTop.1l_soc.core_with_12.misc.busPMU: dcache_bank_0_ A channel_ ArithmeticData_stall,

1[time= 28931 .SimTop.l_soc.core_with_12.core.frontend.ibuffer: exHalf, 125

FEZENTIIAS . https://qithub.com/OpenXiangShan/env-scripts/blob/main/perf/perf.oy
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https://github.com/OpenXiangShan/env-scripts/blob/main/perf/perf.py

% Constantin: IZfTHRISEEIZHESS

- T

- EAESHECE TN, XTIEbiEse
o &I Bug f[EEEHTYRI

- BTN EE

- Rt

« T£ Chisel {2
« O AR A EEITIIMARmENECER

, F

FIRAERT
2=

] DPI-C #&

s

] C++ A2

=1=!
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Consta

- FEENEETHRFSIEE

< XiangShan_another git: i * cat bui txt
lowerbound 10
predsel 1

XiangShan_snother git:(constantinople) = ./build/emu -i i X bin -1 16008 -9 © 2> /dev/null

Emu compiled at Feb 6 2023, 11:24:27

Using sinulated 327688 flash

No vlllﬂ lhsh bin path, use preset flash instead
b

n-unos 819248 RAM
G171 ia not given, try to uss SINEWLHONE) /bulld/riscvd-nemu-interpratar-so by defeult
INEMU_backup/bui

Const A

eded Guast cycle spent:
Host time spent: 5,93
+ Xiangshan_snother git:
lowerbound 18
predSel @
+ XiangShan_snother git} bin ~1 10000 - 0 2> /dev/null
Enu compiled at Feb 6 2

uunq -l-uuua 217686 flash
n path, use preset flash instead

Const B

us: Trulated 519208 RAN
~6iff is not given, try to use S(NEW)WONE}/build/riscvsé-nemu-interpreter-so by default
NemuProxy using INEWU_backup/bs
Assertion failed at line 72
wlation stopped. There might be some assertion failed.
Sore 6: ABORT st g BxsOATIEAPTEING
total guest instructions =
instrCnt = @, cyclecat = 3, e

00008
d=0 Guest cycle spent: & [this will be different from cycleCnt if emu loads s snapshot)
T ) ' XS Core

+ XisngShan gi * export NEMU_}
+ XiangShan gi * export NOOP_J i al in/Xiang
+ xisngshan * python3 py constant.json

iteration @ begins

block_cycles_cache_@
bloc
bloc

[0 'block cycles_cache 8", §), ['alock.cpeles_cache.1', 42), ['block cyeles_cache 2', 19), ['block.cycles cache 3", 51)
(['block_cycles_cache @', 12], ['block_cycles_cache_1', 48], ['block_cycles_cac ¢ )
{['block_cycles_cache_8', 131, ['block_cycles_cache_1', 19], ['block_cycles_cache 2', 311, ['hlwk _cycles_cache.! 3' a1
{['block_cycles_cache, 21], ['block_cycles_cache_1', 17], ['block_cycles_cache_2', 41], ['block_cycles_cache 3', 5511
[['block_cycles_ca 2 11

11

[['block_cycles_cache @',

[['block_cycles_cache @', . 1)

[['block_cycles_cache_8', D e S Ig n S p a C e 171
1271, ['block_cycles_cache_3', 17]]

Explorati

Xpioration

(['block_cycles_cache_ @',

{["block eycles_cache 8, 21], ['block cycles cache L1, 171, [block cycles_cache. 2' ock_cye

[['block_cycles_cac , 2], ['block_cycles_cache_1', 43], ['block_cycles_cac! m [ hlock cycles mnc 3'

([ 'block_cycles_cache. .' 9], ['block_cycles_cache_1', 691, ['block_cycles_cache 2' 22), ['block_cycles_cache_3',

[['block_cycles_ci ', 14], ['block_cycles_cache 1', 58], ['block_cycles_cache 2', 291, ['block_cycles c:

[['block_cycles_cac 7], ['block_cycles_cache_1', 59], ['block_cycles_cache 2', 39], ['block_cycles_cach
[['block_cycles_cac! , 131, ['block_cycles_cache_1', 28], ['block_cycles_cache_2', 6], ['block_cycles_cache3',

block_cycles_cache_3

opt constant in this round
fitness is -41075

iteration 1 begins

4301

ll

opt constant in this round is [[*block_cycles_cache 8', 11], ['black cycles_cache 1', 18], [*block_cycles_cache 2", 127], ['black cycles_cache 3", 1711
fitness is 41075

opt constant for gene algrithon is (['black_cycles_cache @', 111, ['block cycles_cache 1, 58], ['black_cycles_cache 2", 127], ['block cycles_cache_3',
17]] fitness ~41675

+ XiangShan gi

Rl B AR FFR (ICT, CAS)
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4% Constantin

- [ERBE: CIE(ES

=]

// API: def createRecord(constName: String): Ulnt

import utility.Constantin

val block cycles cache

RegInit(VecInit(Seq(11.U(ReSelectLen.W),

18.U(ReSelectLen.W), 127.U(ReSelectLen.W), 17.U(ReSelectLen.W))))

block cycles cache(0)
block cycles cache(1)
block cycles cache(2)
block cycles cache(3)

Constantin.createRecord("block cycles cache 0")
Constantin.createRecord("block cycles cache 1")
Constantin.createRecord("block cycles cache 2")

Constantin.createRecord("block cycles cache 3")

FERZEITERORATAR (ICT, CAS)
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4% Constantin

- EARGZE: BESUE

/) 1ETL 15545 BiE
// EA S SINOOP_HOME}/build/constantin.txt

block cycles cache 0 11
block cycles cache 1 18
block cycles cache 2 127
block cycles cache 3 17

FERZEITERORATAR (ICT, CAS)
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4% Constantin

- HIFilit: BRIKESRINZSEUE

# Patch: #JF AutoSolving
$ cat utility.patch

- def AutoSolving = false
+ def AutoSolving = true

# Patch: BIEZZHirlsS
$ cat xs.patch

+ block _cycles cache(0) := Constantin.createRecord("block cycles cache 0")
+ block cycles cache(1) := Constantin.createRecord("block_cycles cache 1")
+ block cycles cache(2) := Constantin.createRecord("block_cycles cache 2")
+ block cycles cache(3) := Constantin.createRecord("block_cycles cache 3")
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4% Constantin

- IFiit: BEakEE
# HTFIIEREZRT, BlIREXER DS
# [ FEEIEIRIA TS patches

# cd $XS _PROJECT ROOT/XiangShan && git apply ../tutorial/xs.patch
# cd utility && git apply ../../tutorial/utility.patch

# JwIE

# make emu CONFIG=TutorialConfig EMU_THREADS=1 \
EMU _TRACE=1 WITH _CONSTANTIN=1 -3j8 # Enables support in Difftest framework

FERZEITERORATAR (ICT, CAS)




4% Constantin

- IFiE: BolkERIAISEUE
# FrpeE B R

$ sh constantin-basic.sh

# cat constantin.txt | S{XS_PROJECT ROOT}/tutorial/emu-constantin \
-i ./ready-to-run/linux.bin \
--diff ./ready-to-run/riscv64-nemu-interpreter-so 2>constantin.err

# MBEX A= 2 EF emu

4

block cycles cache 011

block cycles cache 112

block cycles cache 213
block cycles cache 315

FERZEITERORATAR (ICT, CAS)




4% Constantin

- IFiE: BolkERIAISEUE

# EaZ KRR E X F

$ cat constantin.json

- SHER

- (SR
- BaikfiEBR
- BIERIENSE
* XS 1R =RHIS 2K
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4% Constantin

- IFiE: BolkERIAISEUE

# iz{THEI KRS, HIL=EISEI =

$ sh constantin-solve.sh

# LRHIRI 2SR

opt constant for gene algrithom is

[['block cycles cache 0', XXX], ['block _cycles cache 1', XXX],

['block _cycles cache 2', XXX], ['block cycles cache 3', XXX]] fitness O
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% Top-Down: THEE5THTREY
- HRY

- B aRYtEESE B BIRAB R | B D e o s
—_ ] EE Frendlcache =3 BadSpecSC B BadSpecITTAGE
- ISR RE ST RS M EERZ i

| Frendedate I BadSpecRecov I BadSpecBTB
* Top-Down on XiangShan

BB FrofjfendFgul = BadSpecRAS
* XJRISC-V I5SEHITEIIEMALEE .-
 SIXIELURREEAR TR SR o
- i#t— 452 Top-Down HUREUBIRMIZIH

||
SRk RESE RIS R, BB BEEE R EYR AP jE e R B LTS
A E == PSE255¢8 SSEf53 S
g =1 A== \EE&E‘ZEIw PERETRgag IR EE9 823 233d3EE
3 £ ®© = L 5 50 s Voo
FREIRRIER A TBRE b :
° = 2
> IEﬁI.J X'LX He== Y == A= /Hs: SPECCPU 2006 Benchmarks
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4 Top-Down

ExecutionStalls
(Backend Bound At EXE)

» A Top #[] Backend 3§l

ROB or LSQ
full?

7
Vs
i i / Yes
f Each Instruction Dispatch Slot from /
O p Frontend to Backend y
Vs
/ .
/
l Vs

No Non Memory Bound

ot sy LUl Ye Store Bound

Uop Has Been //
Assigned , No
/ \ //
Yes No /
4 & .
/ \ . OB head ;s Id i Non Memory Bound
[ Uop Is Finally ] [ Backend Is/ ] or Iq full
submitted blocking’
4 Yes
Yes No Yes ,/ No Y

\ ’—F/“ y
Pl 2L

S Bad i Backend \I
. Speculation \\ Bound v,
'

~
~ — =

o - -

Load Bound BaCkend

Frontend
Bound
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4% Top-Down

- {£ RTL BB B ERET20RS

Dispatch.scala

val stallReason = Wire(chiselTypeOf(io.stallReason.reason))

7

TopDownCounters.values.foreach(ctr =>

XSPerfAccumulate(ctr.toString(), PopCount(stallReason.map(_ === ctr.id.U)))
)

- BT AR FINSIERET =8
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4% Top-Down

* F Top-Down iZ#ITEBIRDH

env-scripts: perf/top down/configs.py

Xs_coarse_rename_map = {

'OverrideBubble': 'MergeFrontend’,

"FtgFullStall': 'MergeFrontend’,

‘IntDgStall': 'MergeCoreDQStall’', # /ZFMEZ120E5IHIAZ) Top-Down HIEZTNEAXZH
"FpDgStall': 'MergeCoreDQStall’

* RN DGR FRITRERIERIAA

FERZEITERORATAR (ICT, CAS)
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4% Top-Down

- Z1IFiRXit: {EFH Top-Down TE S tHFEZERE

# 1=fT Top-Down HHrLHE

$ bash topdown.sh

# cd ${XS_PROJECT _ROOT}/env-scripts/perf/top _down && \
python3 top down.py \
-s /opt/SPECO6_EmuTasks_topdown # FEEMELTE1E5E/F

# Ls ${XS _PROJECT ROOT}/env-scripts/perf/top down/results
result.png results.csv results-weighted.csv # L HEGERIGIHIH S HTEEE
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4 Top-Down

» 3361 Top-Down BRI PHTER SRR NS5

1le8 /

4.0 B2 Store = Frontend I Core /
EmA Misc @ FreelistStall [ BadSpecinst
35 3 MemDQStall I CoreOther [ BadSpec
[/ Load = CoreDQStall I Base
3.0
2.5
a
[e]
n 2.0
1.5 -
1.0 L HE =
=Nl IEE
0.5 .l ===

0.0
- 0 v X = X v n v o a = m = Y= =
UD_:(UEtUEEEEgUggQ)UHEE—KEE%EéEWG}
E2eE= 52 8 O @ > @ S c 3 c 03> L E
QJEQ--HW Ooaol N .25 o wn o .£ c >S< oY
c 8CfU L 0o 5 _nggusg-cg COWEOEE
£ S g5 o0 ag fx & 228238 =<
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= O x ¥

SPECCPU 2006 Benchmarks
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% IBITMIFER
o MIRERFFIRGRIF emu AT shell R
- AJLLIETTHINIZR1E5ERERY emu (B E

$ cd $NOOP_HOME
$ ./build/emu --help (automatically runs with EMU_THREADS threads)

# Some Options:
-1 Workload to run
-C / -1/ -W Max cycles /Max Insts / Warmup Insts
--diff=PATH / --no-diff Compare with NEMU for difftest/ disable difftest

Example . (use tab for command completion)
$ ./build/emu -i ../tutorial/hello.bin --diff ./ready-to-run/riscv64-nemu-

interpreter-so 2> perf.err
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