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MS B (performance bug)?
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7|% B (Func. Bug) VS A< B (Perf. Bug)
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7|l 1 (Func. Bug) VS ‘4 H 1 (Perf. Bug)
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What we do @ POSTECH: #1
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EtO]Y ELo|AF 0|8 AMAHE E5 £47] w3)

nto| Z2}Qlo| stage'd CPI stacke 0| &%t
45 Xdt &4 t tan 45 Xdt ol A
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O = r<) — d
EfO|Y E|o|AF 0| 2Tt A|AH s =47 2/3)
Oof: 37H2] A=El FIZOZ O|FZE EfO|TY E o]~
afetch fetch | dispatch | ready issue | complete | commit | info[3] dep[3]
inst i-1 104 104 111 120 120 121 125 000 2 3030
inst i 104 113 120 121 121 122 126 102 [300 0
inst i+1 124 374 381 381 383 385 389 500 0 229
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What we do @ POSTECH: #2
dsHg=eG6PU 202 =14
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GP-GPU (General-Purpose Graphic Procession Unit)

GPU
| Host interface I I
Viewport/clip/
[Input assembler| setup/taster/zull
[ |
Vertex work Pixel work Compute work
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23 5> Aule > GPU > =284

CUDA (Compute Unified Device Architecture)

// addArray: Adds two vectors with n elements
~_global  void addArray(int n, int *a, int *b, int *c) {
__shared  int shr a[32], shr b[32];
int idx; Maybe NOT
idx = blockIdx.x * blockDig ; IEI_|-_’_.I<_A E-I_E_
: _ : . Al =
shr_alidx] = alidx]; _bS?
shr_b[ldx} = bl[idx];
__syncthreads();
c[idx] = shr alidx] Per‘for‘m c=a+b
/ N
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7|&e| GPU =2 12| Ao 24|
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Dol GPU 2T FE] =20 £ dsHst

IPC (Normalized to block size = 1)
30

5 o~
[ [\ =

—matrixMul
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_ // i —mergeSort
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GPU 11 x0] I} E HSH3} (0: GPU 20f 4 & 4 =2 A7)

IPC (Normalized to 8 SMs, 64 MBs)

 — e —vectorAdd

\’\\ -=matrixMul

0.5 scan

Normalized IPC
[

8 16 24 32 40
Number of SMs {(Memory banks =512 / number of SMs)
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Thread || Thread %

Thread

Profiler

Guest VM
|

Virtual Machine Monitor

Profiler
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What we do @ POSTECH: #3
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Hardware

e Core FIAFSIEl HE| T Of/HE[E A|A
L1-1&D Cache 32kb Eé!% JIE_IJg'él'_I- "DE'lEl"jl- Ol-lal

L2 Cache 256kb
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L3 Cache 8mb
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samples %
45249 | 98.6892 | kvm_intel
364 0.7939 | vmlinux
36 0.0785 | r600_dri.so
22 0.0480 | kvm
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OpenStack
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Jangwoo Kim
e-mail: jangwoo@postech.ac.kr
http://www.postech.ac.kr/~jangwoo
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