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Execution vs. trace-driven

* Trace-driven {HE

o BESCHITRERAEIITIIES S ktracel5R trace {simulator}
« {BEEHEANtracelGRFRIAITHE

e Execution-driven {FE

- (PERBEEDPNITER

program simulator}

https://pages.cs.wisc.edu/~sinclair/courses/cs752/fall2020/handouts/lecture/archSim.pdf



BREREZ : Accel-SimPBEZ{LIAYtrace-drivenFexecution-drivenl ?
Execution vs. trace-driven

e Trace-driven {HE

« BESCHTIEERF R TIIREPLEtrace(5R trace {simulator}
« {BEEHEANtracelGRFRIAITHE

e Execution-driven {FE

- (PERBEEDPNITER

program simulator}

https://pages.cs.wisc.edu/~sinclair/courses/cs752/fall2020/handouts/lecture/archSim.pdf
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mgem51]
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The gemb simulator
N Binkert, B Beckmann, G Black, SK Reinhardt... - ACM SIGARCH ..., 2011 - dl.acm.org

... The gem5 community is very active and leverages a number of collaborative technologies
to foster gem5 use and development, including mailing lists, a wiki, web-based patch reviews, ...

Y {21z DY BB WSIERE: 5172 MHEXENE  FiA 18 MRA

gemS-gpu: A heterogeneous cpu-gpu simulator
J Power, J Hestness, MS Orr, MD Hill... - [IEEE Computer ..., 2014 - ieeexplore.ieee.org

... are minimal, we will work to more closely integrate with gem5 to ease the use of gem5-gpu.
Additionally, as both GPGPU-Sim and gem5 evolve, gem5-gpu will take advantage of new ...

IR DESIE WoIERE: 283 HEXNE S 16 MRA

CL A AYIE S The gem5 simulator” B 514517235 |

BIEARERIem5583705%IEXRER
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[HTML] escholarship.org
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Full system mode (FS)

o BoNFENETLinuxBIEIER S ( AlalUbuntu20.04)
. ﬁ% MIOFNEfIMRE

o OJLAEIFINIT S SRIEE E

- BETIHERSE  REHEESLHIRRE

Syscall emulation mode (SE)

5| SHMER S , REMEIURIER R |, BIUR SRR
B 7 HIEENERE | B ToRERYE PR

RB%EREST %*EM‘%)ﬁ%%K BRET , PRI T S A2 R
BERRILERE
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gpgpu-sim n

[PDF] GPGPU-Sim Overview.
C Hughes, R Green, GR Voskuilen, M Zhang, T Rogers - 2019 - osti.gov

... GPGPU-Sim simulates kernel Transfer data to GPU memory GPU kernels runs on
GPGPU-Sim: ... GPGPU-Sim with SST: GPGPU-Sim brings promising GPU model to SST ...

Y i#F Y9SIE WSIERE: 1 EXNE %

[PDF] osti.gov

Experiment and enabled flow for GPGPU-sim simulators with fixed-point
instructions

CL Lee, MY Hsu, BS Lu, MY Hung, JK Lee - Journal of Systems ..., 2020 - Elsevier

... This section provides background information about the GPGPU-Sim architecture and the
motivation for this study as well as the fixed-point enabled flow, which demonstrates source ...

YR Y9 5IE WoIERE: 3 BXNE

Analyzing CUDA workloads using a detailed GPU simulator

A Bakhoda, GL Yuan, WWL Fung... - ... analysis of systems ..., 2009 - ieeexplore.ieee.org

... on GPGPU-Sim (as shown in Figure 3(b)). Before the first simulation session, GPGPUSIm ...
The GPU binary (cubin.bin) produced by ptxas is not used by GPGPU-Sim. After parsing the ...
Y {#F Y9 SIE WSIERE: 1893 HEXNE A 24 MRAE

516505%EXER

[PDF] researchgate.net

Mepgpu-sim&Z AL "Analyzing CUDA workloads using a detailed GPU simulator”

. |

5 51A1893095 | FHIREK



GPGPU-SIM History(paper)
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Analyzing CUDA Workloads Using a Detailed GPU Simulator
Ali Bakhoda, George L. Yuan, Wilson W. L. Fung, Henry Wong and Tor M. Aamodt
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Accel-Sim: An Extensible Simulation Framework for Validated GPU Modeling
Mahmoud Khairy, Zhesheng Shen, Tor M. Aamodt, Timothy G. Rogers

2021 MICRO

AccelWattch: A Power Modeling Framework for Modern GPUs
Vijay Kandiah, Scott Peverelle, Mahmoud Khairy, Junrui Pan, Amogh Manjunath, Timothy G. Rogers, Tor M. Aamodt,

Nikos Hardavellas
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https://people.cs.pitt.edu/~moh18/files/notes/11.14.17 gpgpu-sim.pdf



Hello World in CUDA

https://docs.nvidia.cn/cuda/



Hello World in CUDA

CUDAZC+HVY B , BM{RUABIM KR 7 #FIICUDA |, thrJ AR Rt 3

https://docs.nvidia.cn/cuda/



Hello World in CUDA

CUDAZC+HVY B , BM{RUABIM KR 7 #FIICUDA |, thrJ AR Rt 3

CUDARRER RIS
*  Hosti(CPU) F Devicelif(GPU)
o 1ZBEAZ%(kernel function) : _ global  {ZIHAYERZN

https://docs.nvidia.cn/cuda/



Hello World in CUDA

CUDAZC+HH R , BMERLABINRIR 7RI CUDA |, tERTLARRE E3F

CUDAFREZERIHES: :
* Hostiiw(CPU) # Devicelif(GPU)
o 1BRZA(kernel function) : _ global  {ZImHIBRZX

__device__
__global__ V
__host__ (ERIA) Vv Vv

https://docs.nvidia.cn/cuda/



Hello World in CUDA

CUDAZC+HH R , BMERLABINRIR 7RI CUDA |, tERTLARRE E3F

CUDAFREZERIHES: :
* Hostiiw(CPU) # Devicelif(GPU)
o 1BRZA(kernel function) : _ global  {ZImHIBRZX

__device__
__global__ V
__host__ (ERIA) Vv Vv

EEREEIE R i AFIEBEREESE AE : kernel<<<gridDim,blockDim>>>(args...)

https://docs.nvidia.cn/cuda/
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CUDAFRRILIEEE SR ¢ Grid
B MR EE— Grid
GridP ), &1RZThread Block

. Thread BlockHE SRS 72 iy iy iy e
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https://docs.nvidia.cn/cuda/
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+ BMRRERET— 6rid

o GriddEE1EZ Thread Block
. Thread Blocko AR A I T A A
Slockoim e Thrend Ak b 2 Y ettty iy

https://docs.nvidia.cn/cuda/



CUDAFIZIZE SIS ! Grid

e Grid 2{RZZThread Block

. Thread Block & A2 Y gy iy povie
GridDimXZERGridFE, &2 /DN Thread Block --
s ot TR T Y

R SEIR Grid DimAIBlockDimZCUDARRdIM3ZE B ((XZR3HEKR/N) |, ATLASEEI =

https://docs.nvidia.cn/cuda/



CUDAFIZIZE SIS ! Grid

e Grid 2{RZZThread Block

. Thread Block & A2 Y gy iy povie
GridDimXZERGridFE, &2 /DN Thread Block --
s ot TR T Y

R SEIR Grid DimAIBlockDimZCUDARRdIM3ZE B ((XZR3HEKR/N) |, ATLASEEI =

CUDAIZER ZmTE AR
« TLP(Thread Level Parallelism)ZefE R FE1 T4
o BN ERENER RIS ERITARES KD 2N FES)

https://docs.nvidia.cn/cuda/
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. g/l\fgl,é&?giﬂ_/l\(;nd Thread Block [| Thread Block
* Grid 2{RZ5Thread Block
. Thread Block LS RE AR iy ity ettty et

Thread Block Thread Block Thread Block Thread Block

GridDimXZEGridhE &2/ Nhread Block

BlockDim{XaE Thread BlockF A S/ AT iy i I

RIS GridDim#BlockDimZ CUDAFRdIim3ZE B (XK 34EK/)N) , ATLASEIL IEE

CUDAXEREURIZEAR
« TLP(Thread Level Parallelism)ZefE R FE1 T4
o BN ERENER RIS ERITARES KD 2N FES)

R ENZAN{RITEGPUBATHINE ? SIMT(Single Instruction Mutiple Thread)
ZRRESEIRIFTB 2t TIHEIRIES | LB ZREES

https://docs.nvidia.cn/cuda/
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ARt EARNE T2 1Ele?”
ZREIPELASHRAIEE | BliIECUDAMRIARIEEN TR B2 IIEE

https://docs.nvidia.cn/cuda/



ARt EARNE T2 1Ele?”
ZREIPELASHRAIEE | BliIECUDAMRIARIEEN TR B2 IIEE

Thread Block IAYZLFEZRS | : threadldx.x (threadldx.y threadldx.z)
Grid lJAYThread BlockZ=5| : blockldx.x (blockldx.y blockldx.z )

https://docs.nvidia.cn/cuda/



ARt EARNE T2 1Ele?”
R P EESAEE | B IRCUDAMRMETRIZEE R T iF TE it rIRE

Thread Block IAYZLFEZRS | : threadldx.x (threadldx.y threadldx.z)
Grid lJAYThread BlockZ=5| : blockldx.x (blockldx.y blockldx.z )

ANERFIECPUIRE—BB D EEEFE N BlGPulyn , BB TIEEGPUIR D ECIFIEIANEATD ?

https://docs.nvidia.cn/cuda/



ARt EARNE T2 1Ele?”
R P EESAEE | B IRCUDAMRMETRIZEE R T iF TE it rIRE

Thread Block IAYZLFEZRS | : threadldx.x (threadldx.y threadldx.z)
Grid lJAYThread BlockZ=5| : blockldx.x (blockldx.y blockldx.z )

ANERFIECPUIRE—BB D EEEFE N BlGPulyn , BB TIEEGPUIR D ECIFIEIANEATD ?

CUDA runtime API

https://docs.nvidia.cn/cuda/



BRI E AR BRI
RESTFELSHITER | BiMRCUDARUAREEN TR REE VTR

Thread Block IAYZLFEZRS | : threadldx.x (threadldx.y threadldx.z)
Grid lJAYThread BlockZ=5| : blockldx.x (blockldx.y blockldx.z )

WNRFEAECPUIRBE—ER D EEEFE N EIGPUIR , BEFRIBEGPUIRD ECFETBEA ?
CUDA runtime API

cudaMalloc(void** devPtr, size_t size);
cudaMemcpy(void *dst, const void *src, size_t count, cudaMemcpyKind kind)

https://docs.nvidia.cn/cuda/
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RESTFELSHITER | BiMRCUDARUAREEN TR REE VTR

Thread Block IAYZLFEZRS | : threadldx.x (threadldx.y threadldx.z)
Grid lJAYThread BlockZ=5| : blockldx.x (blockldx.y blockldx.z )

YNERFFECPUIRE —HB D BB N RGPUR |, BREFIBEGPUIR D ECRIESIEIE AT ?
CUDA runtime API RERE : AftAcudaMallocE—NESEEE —Rigs?

cudaMalloc(void** devPtr, size_t size);
cudaMemcpy(void *dst, const void *src, size_t count, cudaMemcpyKind kind)

https://docs.nvidia.cn/cuda/
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RESTFELSHITER | BiMRCUDARUAREEN TR REE VTR

Thread Block IAYZLFEZRS | : threadldx.x (threadldx.y threadldx.z)
Grid lJAYThread BlockZ=5| : blockldx.x (blockldx.y blockldx.z )

WNERFTECPUIRE —SZR D 2UEEFE N RIGPULR , BB KRB EGPUIR S EREIBEA ?
CUDA runtime API SBEEE - HHtAcudaMallocE— NS EEE st

cudaMalloc(void** devPtr, size_t size);
cudaMemcpy(void *dst, const void *src, size_t count, cudaMemcpyKind kind)

Talk is cheap, show me the code !

https://docs.nvidia.cn/cuda/
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Accel-Sim VS GPGPU-Sim

- Detailed
»| Accel-Sim Tracer / . \ Correlation Graphs
ISA Def file SASS tracesl GPGPU-Sim 4.0 \
Correlation |: /
(“FADD”, FPU) Accel-Sim Trace- -l&;'; Guidance |
{———p| (“IADD”, INT) »  Driven SASS £ ] “ i JEAEEEE
...... Frontend S, ConflguraPIe 1
HW_Def.h file 51 GPGPU-SIm i
. £1 Perf Model Accel-Sim
#define WARP SIZE 32 B <1 Simulation\__Correlator
—p| #define SM NUM 80 PTX Emulation 24T, / tat 4
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Hello World in Accel-Sim

EERFRIMESZELTGAFR—1E0)

* Z%EUbuntul18.04(WSL or VMware or &)

sudo apt-get install -y wget build-essential xutils-dev bison zliblg-dev flex \
libglul-mesa-dev git g++ libssl-dev libxml2-dev libboost-all-dev git g++ \
libxml2-dev vim python-setuptools python-dev build-essential python-pip

pip3 install pyyaml plotly psutil

wget
http://developer.download.nvidia.com/compute/cuda/11.0.1/local_installers/cuda_11.0.1_450.36.06_linux.run
sh cuda_11.0.1_450.36.06_linux.run --silent --toolkit

rm cuda_11.0.1 450.36.06_linux.run

 JB1ddockeriE{%(docker pull accelsim/ubuntu-18.04 cuda-11)

https://accel-sim.github.io/



3KHEYAccel-Sim

git clone -b dev https://github.com/accel-sim/accel-sim-framework.git

FIadRi¥ (19%8)GPGPU-Sim

fEaccel-sim-framework R 4T

pip3 install -r requirements.txt
source ./gpu-simulator/setup _environment.sh
make -j -C ./gpu-simulator/

il E B TR

fEaccel-sim-framework R 4T

. travis.sh travis.shEEM{T A : sim-mode:trace config:QV100 program:rodinia

https://accel-sim.github.io/



Hello World in GPGPU-SIim

https://github.com/accel-sim/gpgpu-sim_distribution



Hello World in GPGPU-SIim

GPGPU-SimZEAccel-SimF&IR : {\/F accel-sim-framework/gpu-simulator/gpgpu-sim
B LAY Faccel-sim{EFH

https://github.com/accel-sim/gpgpu-sim_distribution



Hello World in GPGPU-SIim

GPGPU-SimZEAccel-SimF&IR : {\/F accel-sim-framework/gpu-simulator/gpgpu-sim
B LAY Faccel-sim{EFH

S T — 1 "CUDAFEFtest.cu , A{AJEGPGPU-SIm{HEIR ?

https://github.com/accel-sim/gpgpu-sim_distribution



Hello World in GPGPU-SIim

GPGPU-SimZEAccel-SimF&IR : {\/F accel-sim-framework/gpu-simulator/gpgpu-sim
B LAY Faccel-sim{EFH

S T — 1 "CUDAFEFtest.cu , A{AJEGPGPU-SIm{HEIR ?

B 7oiEId nvec(CUDATE ARSI T ) IS test. culmIR R AT HI TSR (FEERNN “-Icudart” JmiEsEl )

nvcc -lcudart test.cu -o test

https://github.com/accel-sim/gpgpu-sim_distribution



Hello World in GPGPU-SIim

GPGPU-SimZEAccel-SimF&IR : {\/F accel-sim-framework/gpu-simulator/gpgpu-sim
B LAY Faccel-sim{EFH

S T — 1 "CUDAFEFtest.cu , A{AJEGPGPU-SIm{HEIR ?

B 7oBId nvec(CUDATEFAY RIS fEtest. cud@IERL AT U T3 (FEENN “-Icudart” RIFESE1 )
nvcc -lcudart test.cu -o test

fEgpgpu-simBER FHIT

. setup_environment

https://github.com/accel-sim/gpgpu-sim_distribution



Hello World in GPGPU-SIim

GPGPU-SimZEAccel-SimF&IR : {\/F accel-sim-framework/gpu-simulator/gpgpu-sim
B LAY Faccel-sim{EFH

S T — 1 "CUDAFEFtest.cu , A{AJEGPGPU-SIm{HEIR ?

B 7oBId nvec(CUDATEFAY RIS fEtest. cud@IERL AT U T3 (FEENN “-Icudart” RIFESE1 )
nvcc -lcudart test.cu -o test

fEgpgpu-simBER FHIT

. setup_environment

fEgpgpu-sim/configs/tested-cfgs HR PIRE—MRENRAELE |, IBIZEEX/EFFEEHR
THRFE 2N EFD test FR B R , TEtestFFIEE R T “/test” , WIR(FEZ
— RKIEEAENEEER | WEBR{MAER/RIN T

https://github.com/accel-sim/gpgpu-sim_distribution



IREBER . LEREAIN-lcudart” B AT AT
”. setup_environment” , IARJLAFEGPGPU-Sim_ E{FENG ? A{+A ?
. . PN | SRR test’fg |, =BT “Idd test” , BEFIEE
Hello World in GPGPU-Sim setup_environment , AR+ HIG ?

GPGPU-SimZEAccel-SimF&IR : {\/F accel-sim-framework/gpu-simulator/gpgpu-sim
B LAY Faccel-sim{EFH

S T — 1 "CUDAFEFtest.cu , A{AJEGPGPU-SIm{HEIR ?

B 7oBId nvec(CUDATEFAY RIS fEtest. cud@IERL AT U T3 (FEENN “-Icudart” RIFESE1 )
nvcc -lcudart test.cu -o test

fEgpgpu-simBER FHIT

. setup_environment

fEgpgpu-sim/configs/tested-cfgs HR PIRE—MRENRAELE |, IBIZEEX/EFFEEHR
THRFE 2N EFD test FR B R , TEtestFFIEE R T “/test” , WIR(FEZ
— RKIEEAENEEER | WEBR{MAER/RIN T

https://github.com/accel-sim/gpgpu-sim_distribution



SCIS1 48 SYSU-ARCH

SCASPIUE https://arcsysu.github.io/SYSU-ARCH/
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Reference https://apuaachen.github.io/Accel-SIM-Code-Study/
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SM < shader_core_ctx CYCLE() : fetch && decode

trace_shd_warp_t

Scoreboard

warp_inst_t

m_inst_fetch_buffer Opcode

pc
access_size
hw_warp_id

ibuffer_entry

I-Cache Latency ibUffer_ﬁH() reg_table

Input/output regs warp_inst_t

longopregs

ibuffer_entry

warp_inst_t

..................................................................

Repeat 4 times'; in each cycle



SM < shader_core_ctx CYCLE() : issue

hw_warp

ibuffer_entry Issue()
Scoreboard
warp_inst_t ——— e
hw_warp | - | hw_warp
ibuffer_entry
warp_inst_t

longopregs

2048/32 H Each scheduler visits all the hw warps in some order (according to policy)
Subcore b

register_set

Scheduler Unit 2
[0] warp_inst_t

[1] warp_inst_t

ID_OC_SFU iD_oc_INT | ID_oC_MEM
[2] [2] [2] [2]

[2] warp_inst_t
3] warp_inst_t Subcore

A hw warp that has valid ibuffer, not waiting for barrier, no control hazard, pass scoreboard,
and target ID_OC reg is free can be issued

The instruction in the ibuffer of the chosen hw warp is put into the target ID_OC register.
Also, the output registers used in the instruction is reserved in the scoreboard

T |
_____________________________________ N NI
I

4




SM < shader_core_ctx CYCLE() : issue

M

GTO: greedy then oldest
LRR: loose round robin

TL: two level

Issue < scheduler_unit::cycle()
* iterate warp set at some order (GTO LRR TL)
1. IF valid ( ! ibuffer_empty && ! wait_barrier && ! control_hazard)
2. IF scoreboard check pass (fail eg. wait for memory inst)
3. IF ID_OC available

Stall at 1 (WO _Idle)=> not enough TLP
Stall at 2 (WO_Scoreboard)=> not enough TLP for latency hiding

Stall at 3 (StaII) PS : content in parenthesis represent metric in gpgpu-sim output



SM <~ shader_core_ctx

4. Each Dispatch Unit find a ready Collector Unit. The Collector Unit is ready
when it has a valid instruction, all this src operands are ready, and its OC_EX
pipeline register is available. When dispatching the collector unit, its m_warp is

moved to the output pipeline register, and its context is reset.

std::vector<input_port_t> m_in_ports;

input_port_t (GEN_CUS)

\
[y

OC_EX_SP

OC_EX_MEM

1
Y

OC_EX_SFu P
OC_EX_SPEC R N
N N

N
: N
. N

.........................................

PC_EX_INT

OC_EX_TENSOR

v
’

________

s
’

| pipeline_reg_set->move_out to(m_warp);

opndcoll_rfu_t:dispatch_ready_cu) ‘v "~ - |

m_in _ _
-1" | register_set
[ocs Joom [ nccs | e
X - m_bank_warp_shift, m_sub_core_model,
ID_OC_MEM | — <> m_num_banks_per_sched, (*pipeline_reg)->get_schd_id());
ID_OC_TENSOR ID_OC_SPEC R m \‘\ =
= = Y | input_port_t
o out " | (GEN_CUS)
- .

1. Loop over all the input_port_t. For each one, sweep the m_ir?an\d seeifa

register_set in it contains a valid warp_inst_t. After getting the war;i;ins,t__t,
find a free collector unit in the GEN collector set, put the warp_inst_t into the
collector unit. All the src operands are encoded in op_t and appended to
m_src_op. The corresponding bits in m_not_ready are set to 1.

S

CYCLE() : read_operands

read_operands

3. The Arbitrator checks all requests in the head of the m_queue and returns a
list of op_t that are in different register banks and the banks are not under

state Write. These requests are allocated to the allocation_t of the ,
corresponding bank. The m_not_ready bit in the collector_unit_t is then resgf.

opndcoll_rfu_t::allocate_cu()

GEN Collector Set

Collector Unit
Collector Unit

Collector Unit

Collector Unit

Collector Unit

Collector Unit

Collector Unit

mdcﬂ;. fu_t

Dispatch Unit

ispatch Unit

Dispatch Unit

-~-

collector_unit_t

BE, warp_inst_t *m_warp o

N
|
\

~

| op_t

collectgr tnit
.4-opérand (r1, r2)
scheduler id
register bank

‘ L4
i
!

m_uhhr.lgd_l;u_reg

’
s

’
s
’

4

~

Arbitrator

-

uestscu);

mmgenupuym’mmwmrmk

’

m Allocated_bank ,1°
-~ —

/| allocation_t

States:

1. READ_ALLOC
2. WRITE_ALLOC
3. NO_ALLOC

]

[
i
'

m_queue
[list<op_t> ||| [[@llocationt | ||/
opndcoll_rfu_t::allocate._
[ list<op_t> ||| [ allocationt | | ﬁ
[ list<op_t> ||| [ aliocation & | m
+{ list<op_t> | -{‘a1l?x;tion_x | m
»[ list<op_t> ||| [ allocation_t |
[list<op_t> ||| [allocation_t | m
[ list<op_t> ||| [ adocation_t |
[list<op_t> ||| [ adocation_t |

2. The m_queue is a set of FIFO buffers that keeps all the requests to the
register file. Each register bank has a corresponding buffer. After the

instruction is issued to a collector unit, the src registers are decoded and the
target register bank is resolved. The src register request is then pushed into the

FIFO buffer of the target register bank.




SM < shader_core_ctx CYCLE() : execute

M

register_set |\
" 1. issue(). The instruction in the OC_EX_<FU> can be issued to the function unit if
register_set OC_EX_<FU> * The instruction is ready
* The m_dispatch_reg of the unit is empty
Ll et * (If not Idst) The <latency_of_inst> bit of at least of one the result bus is not set

- Issue()

~
pipelined_simd_unit

warp_inst_t *m_dispatch_reg

m_pipeline_reg cycle()

Marp st tm_pipeine_ElN] 5 2. cycle(). The context in the m_dispatch_reg can be moved to the Latency-
: initial_interval m_pipeline_reg if its context is held for initial_interval cycles.
- Latency: N The context of each m_pipeline_reg is moved to the next one in each cycle.

warp_inst_t m_pipeline_reg[N-1]

register_set EX_WB



SM < shader_core_ctx CYCLE() : writeback

M

writeback() \

3. writeback(). Put the destination registers to the Arbitrator and write them to
register file when the bank is available. After that, these reserved registers in the
scoreboard are released.

Arbitrator

m_queue || m_sliocated_bank

[ list<op_t> ||| | allocation_t |
| list<op_t> ||| | allocation_t | m
[ list<op_t> ||| [ allocation_t |
[list<op_t> ||| [ allocation_t | m
[ list<op_t> ||| [ allocation_t |
[ list<op_t> ||| [ allocation_t | m
[ list<op_t> ||| [ allocation_t |
[ list<op_t> ||| [ allocation_t |




LDST UNIT (special simd_function_unit) cycLE(: request

Generate memory request to lower memory level :

shared_cycle

constant_cycle

texture cycle

memory_cycle

&'\\) [process_memory_access_queue_l1 cache}

&(> [put memory_fetch in I1_Iatency_queue}




LDST UNIT (special simd function unit) cvcLeg: fin

. receive

—[m_response_fifo >{ memory_fetch ]

response from lower

memory level

{ call fill(mf) }

E{> [call m_mshrs.mark_ready(addr) }

mshrs : missing hold registers



LDST UNIT (special simd function unit) cvycLE : writeback

Call mshr.next_access() to get writeback

put each writeback in m_next wb at round robin order

shared

texture

Resolve m_next wb }6{ m_scoreboard- >releaseRegister()

DRHan

const

[ global/local




Cache: :aCCESS() Idst_unit::cycle() => L1 latency queue cycle() => m_L1D->access()

* m_tag array->probe()
e return state[HIT MISS ...] and victim cache block idx
* process tag probe()
* process based on state
* read miss handler
* read hit handler
* write miss handler
°* Wr_miss_wa_naive
* wr_miss wa_ fetch on_write
* wr_miss wa lazy fetch on_read
* wr_miss wa_write_validate
°* Wr_miss no_wa
* write hit handler
 wr_hit wb
* wr_hit wt
* wr_hit we
* wr_hit _global we local wb



Visit https://accel-sim.github.io/ to read more about GPGPU-SIM

Accelwn

© View on Github passing |

Accel-Sim v1.2.0 and AccelWattch v1.0 have officially been released!
Accel-Sim is a simulation framework for simulating and validating programmable accelerators like GPUs. For full details,

020

please see our recent ISCA 2020 paper and download slides from here.

AccelWattch is a power modeling framework that is extensively validated for modern GPUs and enables reliable design

200

space exploration. Please see our recent MICRO 2021 paper, download slides from here, and look at AccelWattch website

here.
To keep you up-to-date with the recent news on Accel-Sim and AccelWattch, please join our Google group here!

If you use GPGPU-Sim 4.x, trace-driven simulation, or any of the Accel-Sim components in your research, please cite:

e Mahmoud Khairy, Jason Shen, Tor M. Aamodt, and Timothy G. Rogers "Accel-Sim: An Extensible Simulation Framework for Validated GPU
Modeling", In The 47th International Symposium on Computer Architecture, May 2020

If you use any component of the AccelWattch power modeling framework in your research, please cite:

e Vijay Kandiah, Scott Peverelle, Mahmoud Khairy, Junrui Pan, Amogh Manjunath, Timothy G. Rogers, Tor M. Aamodt, and Nikos Hardavellas
"AccelWattch: A Power Modeling Framework for Modern GPUs", In MICRO- 54: 54th Annual IEEE/ACM International Symposium on
Microarchitecture, (MICRO '21), October 18-22, 2021, Virtual Event, Greece.
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