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Spike: RISC-VAYRAESLHL (Golden Model)

« Spike: RISC-V ISA Simulator

— https://github.com/riscv/riscv-isa-sim
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RFAIEZS: ERAPI

# MRS EFERS
virtual uint32 t get index(uint64 t addr)

# R—MEEFRIImetadata
uint64 t get meta(uint32 t idx, uint32 t way) const

# 1BE5— 1 EFRMmetadata

void set meta(uint32 t idx, uint32 t way, uint64 t m meta)

# EN— M REGR (BIENRGHR, REE)
virtual bool hit(uint64 t addr)
virtual bool hit(uint64 t addr, uint32 t *idx, uint32 t *way)

# IREEEIRREFR, BIERELCREFRIGE (BRTH)
virtual uint32 t replace(uint32 t idx)
virtual void access(uint32 t idx, uint32 t way)
virtual void invalid(uint32 t idx, uint32 t way)



ST FAVESS: 189)[0]API

# HENE T LEREHEETHNEIEFNSHIIRE

# AEFE—MEFRISEIRE

virtual void query block(uint32 t idx, uint32 t way, CBInfo *info) const

# HEE—MEFENRE

virtual void query set(uint32 t idx, SetInfo *info) const

# ARERMITEXNMEFHEEHRGIEIR—MEFE (congruentXR)
virtual bool query coloc(uint64 t addrA, uint64 t addrB)

# HEFORMR— MbIREFEZER, SEENERFAME
virtual LocInfo query loc(uint64 t addr);



eFAVESS: T AP

# REFSHRZ, XBERAIING, AEENEFIENHRITERT

# EFQENT BE: JUEE—IMFER (BHRER) | (BROEXE:H
static CacheBase *factory(uint32 t nset, uint32 t nway,
indexer creator t 1ic,
tagger creator t tc,
replacer creator t rc,
uint32 t level,

int32 t core id REEFREFEEE

uint32 t cache id)

# FIBEEL &, BRE—-1MEEEHEEHRENR: RERARESRE
static cache creator t gen(uint32 t nset, uint32 t nway,’
indexer creator t 1ic,
tagger creator t tc, - I XLLEREIE T
replacer creator t rc,

uint32 t delay = 0)

# flF, Sl NMEFEHESR:

CacheBase *pcache = cache gen(level, core id, cache id) =




— X EFRIEE (Wrapper)

CoherentCache CacheBase
*cache — TeA
—) *.
*inner_caches // L1J3[A *tggg)é?r
k
*outer caches // LLCHA FEIRETECEr
LLCHashBase
*hash > - o
asner K ILBAE 4 Wi S0
l R KL 1
L1CacheBase LLCCacheBase

10



—MER . —BU%APL (269)

# RMA—HEERNEFESEO
virtual void read(uint64 t addr, uint32 t inner id)

virtual void write(uint64 t addr, uint32 t inner id, bool to dirty =
false)

# F—REFRAKRSOENE (Release)

virtual void release(uint64 t addr, uint32 t inner id)

# RFER: EEREBENES
virtual void flush(uint64 t addr, int32 t levels, uint32 t inner id)
virtual void flush cache(int32 t levels, uint32 t inner id)

# T—REFRIFDREFRIAS

virtual void probe(uint64 t addr, bool invalid)
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a4tiTickas (Reporter)

g s
- EEEXEMEEE, EEREENTHW ()

VN

- EREFERNSHERE. FERACREFEEEGN (RERREERR)

+ ALEAEE—REFIE—MEFIRE—E
- HARHERR LA /B XA &S/ Ee— " EHNCR

ICREAER
// ICR2SIESBFZRI— RN B EFRHIEHEE
reporter.re%ister cache access tracer(1, 2, 0);
// BIER2 SR RE I — R IBE RIS EIREL
reporter.check cache writeback(1, 2, 0);

Trace— it (FSEHVEIR)

// FREETXFOxFfFFFF00008400/ trace

reporter.register address_tracer(Oxffffffff00008400);

/] Btz e, FrEXTF it EEFTN, #HBatTEEEH, =

// Oxffffffff00008400 is accessed at level 2 core 0 cache 0 set 16 way 1 [1]

EALAEE E it S ZrAIT0RE
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eiFBcE N4 cachejson (cache config parser)

h
{ "indexer": {
"config": { "norm": {
"default" : ["1x64x8", "1x1024x16"], "type" : "norm",
"spike-default" : ["2x64x8", "1x1024x16"] "delay" : 0
I }
"cache": { },
"1x64x8": { “tagger": {
"number": 1, "norm": {
"set" : 64, "type" : "norm",
"way" : 8, "delay" : 0
"type" : "norm", }
"indexer" : "norm", },
"tagger" : "norm", "replacer": {
"replacer" : "lru”, "Tru": {
"hasher" : "norm", “type" : "lru",
"delay" : 0 "delay" : 0
} }
"2x64x8": { },
"base": "1x64x8", "number": 2 "hasher": {
}, "norm": {
"1x1024x16": { "type" : "norm",
"base": "1x64x8", "delay" : 0
"set": 1024, "way": 16 }
} }
b }
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SpikefIEEA

$ spike -h

Spike RISC-V ISA Simulator 1.0.1-dev

usage: spike [host options] <target program> [target options]

Host Options:
-p<n>
-m<n>
-m<a:m,b:n,...>

-d

-g

-1

-h, --help

-H

- -isa=<name>
--varch=<name>

- -pc=<address>
--hartids=<a,b,...>
--cache-cfile=<name>

--cache-model=<name>
--extension=<name>
--extlib=<name>
--rbb-port=<port>
--trace

Simulate <n> processors [default 1]
Provide <n> MiB of target memory [default 2048]
Provide memory regions of size m and n bytes

at base addresses a and b (with 4 KiB alignment)
Interactive debug mode
Track histogram of PCs
Generate a log of execution
Print this help message
Start halted, allowing a debugger to connect
RISC-V ISA string [default RV64IMAFDC]
RISC-V Vector uArch string [default v128:e32:5128]
Override ELF entry point
Explicitly specify hartids, default is 0,1,...
the configuration file for the cache model
[default cache_model/config/cache.json]
name of the cache mod
Specify RoCC Extension
Shared library to load
Listen on <port> for remote bitbang connection
trace the cache activity

f5lF: spike --cache-model=spike-default --trace pk hello
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SpikeRYARTFZHIL

o [FRENSUHGIC
— BHETLB: BFAESEHEHIMIEERRINE, FAEIREETLBIhAE
— EETYMuESAE: FERIARTLBEY, BEiZEERVAZE|Host Address (HA)RIBREY
—- YEEFER (BUEEEES) |, TLBEAHHA, (FESERIEHAIZEINE
- WRVATEEFICSTE, (FREEEDR:
o SEFHEENIFRIFATHBIUENE
. [AEFERA HIHEEK
. IRIENEEALR, PARIHAREER:, HREMNENHEFETH
- XFERRBSpikerHEEFGEHERE NF10EZ80RE!

« Spike-cachefJ5=
- HETLBRIE SIS NS BN
- WMREE TEFRESE (--cache-model) , FREFHE
- WMRVAEEFICKEERN, ERAEFEREKHIEK
- FEEEEERREYZETLE missitEa, FEEERITx
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SpikeyTLBFIRE(ATLB S 1%

» [RESpikefITLBAZATLE, HAEIIEEATLBAYLIEE
- TERTENK
- THRBETREY
- (HAIXTREMES, EBSHTLBRI

« fense.vma
« MSTATUS, MPMPCFG, SATP

o LRI

o Spike-cachef§TLBS %

- RBETUSTLBREAZL
- WRECE TERFRESE (--cache-model) , FEFEHTLBHE
- SEREETLBHITVA-PARNE, WERXREMN
— TLB missEEELAITAERAY, [EAYMEL1-DAHIEK
- AREHIRE (REZATERECEHETIGTLBER)
— HARMEfense.vmald &4 RIET
—- ERNTETIBA—EET & Hassertiont&iz (THEEKITHEIR)
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TR

https://github.com/comparch-security/spike-cache

$ git clone https://github.com/comparch-security/spike-cache
$ cd spike-cache

$ mkdir build

$ cd build

$ ../configure —prefix=$RISCV

$ make -j8 libcache model.a

$ make -j8 librandomgen.a

$ make -j8 install

$ cd ..

$ spike --cache-model=spike-default --trace pk hello
bbl loader

Hello!

------- statistics --------
Core O runs 383410 instructions

Core(0)-L1(®): miss 316, evict 0, and writeback 0 in 122626 access, miss
rate 0.002577

Core(0)-L1(1): miss 1397, evict 885, and writeback 862 in 84673 access,
miss rate 0.016499

L2: miss 1670, evict O and writeback 0 in 2609 access, miss rate 0.640092
18
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RYTAE

AR IR EFZSHF0T08E

%

BEEHRRIE Ftrace

B iFpfciICSRIED

EZ—EEMY, non-inclusiveZEfz, directoryszis

REREN

— SpikeAYSRIFRIE

- EFEENERIEIARELE
- BEEFZHSH

LhEES?

— AKHRESIFiveXdHA IS EFREBIRIEIISE
- IfEMcode sizeBY X, BEAKNESD LTRSS
— WIFEATNETUEAN BF? TSEFUBITIR—BK,
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