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Offload Scheduler for high System Utilization on Xeon Phi Server

TAKAMICHI MIYAMOTO," KAZUHISA ISHIZAKAt and TAKEO Hosowmrt

High-performance servers which consist of Xeon processor and Xeon Phi coprocessor ap-
pear, and it is important to achieve high utilization of both Xeon and Xeon Phi for high-

performance.

A popular usage for Xeon Phi is offload model which executes a part of a

workload on Xeon Phi. When Xeon Phi server is shared by multiple offload workloads whose
Xeon Phi part is dominant, low Xeon utilization problem is occurred. In this paper, we pro-
pose an offload scheduler which switches the Xeon Phi execution to the Xeon execution with
considering Xeon Phi load for achieving high Xeon utilization. We describe an effectiveness

of the proposed method with evaluations.

1. 0 O0o0nnO

0000000000000 000000000
0000000000D0000D000000000
000000000000 0000O00D0O0000
000000000000000000000000
00000000GPUOOOOOOODOO GPGPU
0 General-Purpose Computing on Graphics Process-
ing Unit0"? 000000000000000000
00000 Intel Xeon PhiO OO0 000000 OXeon
PLilP® 00000000000000000000
ooQ
0000000000000000000000
000000000 00D0000000D0O0000
0Y9000000000000000000000
0O00000000000GPGPUDOOODOOO
0000000000000000O000O0oo0on®
00000000000000000000Xeon Phi

tNECOOOOODOOoooooooo
NEC Green Platform Research Laboratories

2013 Information Processing Society of Japan

Uxgeb00ooooooooooooogooon
00000000000000 Linux OSOOOO
0¥000000000000000000000O0
0000000000000 Xeon PhiODOOOO
gooobooooooooobooocooooooon
gobooooooooooooboooobooooon
Xeon PhiO0O0O0000O0O0DOOODOOOCOODOD
ooooooooooooooooobooooooon
0000000 Xeon PhHi0OOOOOODOOOOO
goboooboooboooboobobod Xeon
PhiDOOOOOOOOOODOOOOOOOOOO0OO
goooooooooooooooooooooon
goooboooooooobooooooooooon
gobooobooooooooooobooooooobon
Xeon Phi0O0O0000O000O0O0O0O0O0O0O0O Xeon
PhiDODOOO0OOO0OODOOOOOOOOO0DOOO
0000000000000 Xeon PhiOOO0ODO
goooooooooooooboooooooon
gooooboooooooooooboooooooon
00000000000 ZXeon Phi0O0Oooooond
OO0bOoOO0oD0OOoO00Ob0O0000 Xeon PhiDOOO

2013/12/5



Computer System Symposium

00000000000000000000000O0
000000000000000000000000
070000000000000000000000
00000 Xeon PhiD 0000000000000
00ooooo
00000000000000000000000
0000000 Xeon PhiD0OOO0000O0O0O00OO0
00000000000000000000000O0
00000000000000000000000O0
0000000000000D0O0D0O0D0O0O000 Xeon
PhiD00000O00000O000O0O0O0000OCO
000000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000 Xeon PhiOOOOOOO
0000oo0O0oooooo

Xeon Phi0 0000000000000 OO000O
00000000000000000000000O0
00000000000000000000000O0
07¥00000000000000 Xeon PhiOO
000000000000000000000000
0000 Xeon PHiODOOD0OO0O00O0O00O0O0O0OO
000000000000000000000000
0000000000000000000 Xeon Phi
000000000000000000
00000000000000000000000
00 Xeon PhiDOOOOO 40%00 91%00000
0000000000700000000000 Xeon
PhiD0000000000000000O0OOXeon
PhiD00000O0O0000O0O0O0O0OOO0OOOO
000000000000000000000000
000000000000000000000000
oooooo

000x86 0000000000000 Xeon Phi
00000000000 C/C++000000000
000000000000000000000000
000000000000000000000000
0000000000 Xeon PHiOOOOOOOOO
0000000 Xeon0OOOOOOOOOOOOO
00000000000000000000000O0
0oooo

0000000000 200000

e 00 Xeon PhiDOOO0OD0OOD0OOOOODO

0000000000000000000000
00000000000000000
e 0000ONONDOOODONONOOOONOOOOODO

2013 Information Processing Society of Japan

ComSys2013
2013/12/5

0000000 Xeon PhiODOOODODOOOOO
oooooooooooooooooooooon
oooooooooooooooooboooooon
0000000 56% 000000000000
goobo20000000000D00D00O00O0
gooo3boooooooooooooooooon
oooboob400000000000O0D0OOO
goooboooooooobobooooooo son
goooboboobooooooebbOoonooooOOn
gooocooon

2. 00000000 Xeon PhidODOOO
goog

ooooooooooooOooOoOoOoooooD
000 Xeon PHi0OOOOOO0OCOCOODOOOOO
gogobooooboboobobboobboono

2.1 Intel Xeon PhioO0ooo®

00 Intel Xeon PHiOOOO0OO0O0O0O00O0O0OOO
00000000000 Xeon Phi 5110P O 0x86 O
Ooo0ooooeoOOO0OOOOOOOOOOO4O
O00000000000000000512bit000
0000000001.053GHz0000000000
000000000000 512KBO L200000O0
00000000D000000 2TFLOPSOO0OODO
goboboboooooon0 XeenDOOOOooooOO
O00oO0oO0o0o00o00o0ooooooonon
ooooooooooo

Xeon Phi DO OOODOOODODOOOOManycore
Platform Software Stack (MPSS) O Intel O 00
O00000000Xeon PhiOO0O Linux OS OO
O0oO0o0oO0o0ooooooooooooooon
oooooooMpSSOOO0OO0OOOOOOOOOOO
000000 Xeon PhiOOO0D0 10000000
000000000000000000D000 Xeon
PhiDOOOOOOOOCO 00000000

2.2 00O0OOOOOOOO

01000000000000000000000
o0o0o0o0o0o0oOooOooOooooooon
O000000000000000ZXeon PhiOOO
o00oO0oo00o0o0o00o0o0oo0ooooooono
O0ooooooOooooooooooooooon
0000000 O#pragma offload target(mic) O
0000000000000 o0oo0o00ooooon
000000 OpenMPOOOOOOOOOOOODO
Xeon PhiJO000O0O0O0OOOOOOOOCOCDOO
O0ooO0ooO00o00oo0O0ooOoo0ooO0oo0ooon



Computer System Symposium

AI78—FETFILD XeonZE{T  Xeon PhiEfT
ZO55.4
// XeonE{TERS

for (i=0;i<N;i++) t
Ali] =

// Xeon Phiz{T#R%

; =
#pragma offload target(mic) i
{ |
#pragma omp parallel '\>
1

for (i=0;i<N;i++) i
B[i] =A[i]; E

| xeongmmn : """"""""""" T
for (i=0;i<N;i++) | !
.. =B[i] ..; !

01 D0000000000 Xeon O Xeon PhiOOO
Fig.1 Xeon and Xeon Phi usage by offload model
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Fig.2 The low processor utilization problem of Xeon and
Xeon Phi by static resource partitioning per task for
offload task
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Bli] = A[i];
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Fig.5 The program code example cooperating with
offload scheduler
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Fig.8 The flowchart of offload scheduler corresponding to
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Fig.9 The effectiveness by switching Xeon Phi execution
to Xeon execution for Xeon utilization
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