
Multicore and Compiler Codesign for Performance and Power
Hironori Kasahara, Ph.D., IEEE Life Fellow
IEEE Computer Society  President 2018 
Professor, Dept. of Computer Science & Engineering
Senior Executive Vice President (2018-2022)
Waseda University, Tokyo, Japan
Member: Eng. Academy of Japan (Director 2020-24), Science Council of Japan

1987 IFAC World Congress Young Author Prize
1997 IPSJ Sakai Special Research Award
2008 Intel AsiaAcademic Forum Best Research Award
2010 IEEE CS Golden Core  Member Award
2014 Minister of Edu., Sci. & Tech. Research  Prize
2015 IPSJ Fellow, 2017 IEEE Fellow,  Eta Kappa Nu
2019 IEEE CS Spirit of Computer Society Award
IPSJ Contribution Award, 2023 IEEE Life Fellow

1980 BS, 82 MS, 85 Ph.D. , Dept. EE, Waseda Univ. 
1985  Visiting Scholar: U. of California, Berkeley
1986 Assistant Prof., 1988 Associate Prof., 1997, 
Waseda Univ., Now Dept. of Computer Sci. & Eng. 
1989-90 Research Scholar: U. of Illinois, Urbana-
Champaign, Center for Supercomputing R&D
2004 Director, Advanced Multicore Research 
Institute, 2017 member: the Engineering Academy 
of Japan and the Science Council of Japan

Committees in Societies and Government: 304
IEEE Computer Society President 2018,  BoG, 
Multicore STC  Chair, IEEE F. Allen Medal Chair 
【METI/NEDO】 Project Leaders: Multicore for 
Consumer Electronics, Advanced Parallelizing 
Compiler, Chair: Computer Strategy Committee 
【Cabinet Office】 CSTP Supercomputer Strategic ICT 
PT, Japan Prize Selection Committees, etc.
【MEXT】 Info. Sci. & Tech. Committee, 
Supercomputers (Earth Simulator, K) Committees, 
National Univ. Evaluation Committee,
【JST】PhD Stipend Project Chair, SBIR Phase1 Chair, 
Venture Support Governing Board
ACM/IEEE ISCA’25 G. Co-Chair, PACT’27 G. Chair

Fujitsu-Toronto U. Monthly Seminar, Feb. 26, 2026        URL: http://www.kasahara.cs.waseda.ac.jp/ 1

Reviewed  Papers: 237, Invited Talks: 252, 
Granted International Patents: 72, Articles in News 
Papers, Web News, Medias  incl. TV etc.: 718



2

IEEE Computer Society
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The first President from outside North America in 72 years history of IEEE CS
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The First Compiler Codesigned Multiprocessor
OSCAR (Optimally Scheduled Advanced Multiprocessor) in 1987

AMD29325 32-bit Floating-point unit

H. Kasahara, "OSCAR Fortran Multigrain 
Compiler", Stanford University, 
Hosted by  Professor John L. Hennessy and 
Professor Monica Lam, May. 15. 1995. 

AMD29325 32-bit Floating-point unit



H. Kasahara was a member of 3 World No.1 Supercomputers 
“NWT： Kasahara’s OSCAR Architecture”, “Earth Simulator”, and “K”

NWT（Numerical Wind Tunnel）
Kasahara’s OSCAR Architecture, 

1993,1.68GFLOPS 
<Fujitsu VPP 500, 5000>

Mr. Hajime 
Miyoshi
National Aerospace 
Laboratory
Father of Japanese 
Supercomputer

Waseda Alumnus,
Leader of NWT, 
Earth Simulator
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K  「京」, 
2011

10PFLOPS 
11.3MW

Earth Simulator, 
2002

40 TFLOPS Peak (40*1012 )
35.6 TFLOPS Linpack, 3.2MW

Numerical Wind Tunnel 



To improve effective performance, cost-performance 
and software productivity and reduce power

OSCAR Parallelizing Compiler

Multigrain Parallelization(LCPC1991,2001,04)

coarse-grain parallelism among loops and 
subroutines (2000 on SMP), near fine grain 
parallelism among statements (1992) in 
addition to loop parallelism

Data Localization 
Automatic data management for distributed 
shared memory, cache and local memory
(Local Memory 1995, 2016 on RP2,Cache2001,03)
Software Coherent Control (2017)

Data Transfer Overlapping(2016 partially)

Data transfer overlapping using Data
Transfer Controllers (DMAs)

Power Reduction
(2005 for Multicore, 2011 Multi-processes, 2013 on ARM)

Reduction of consumed power by
compiler control DVFS and Power
gating with hardware supports.
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Earthquake wave propagation simulation GMS developed by National 
Research Institute for Earth Science and Disaster Resilience (NIED)

 Automatic parallelizing compiler available on the market gave us no speedup against execution time on 1 core on 64 cores
 Execution time with 128 cores was slower than 1 core (0.9 times speedup)

 Advanced OSCAR parallelizing compiler gave us 211 times speedup with 128cores against execution time with 1 core 
using commercial compiler
 OSCAR compiler gave us 2.1 times speedup on 1 core against commercial compiler by global cache optimization

8

Parallel Soft is important for scalable 
performance of multicore (LCPC2015)
 Just more cores don’t give us speedup
 Development cost and period of parallel software 

are getting a bottleneck of development of 
embedded systems, eg. IoT, Automobile

Fjitsu M9000 SPARC
Multicore Server

OSCAR 
Compiler gives 
us 211 times 
speedup with 
128 cores

Commercial 
compiler gives 
us 0.9 times 
speedup with 
128 cores (slow-
downed against 
1 core)



https://www.ans.org/news/article-5842/amazon-buys-nuclearpowered-data-center-from-talen/
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Wyoming is poised to become an artificial-
intelligence powerhouse after Laramie 
County commissioners earlier this month 
unanimously voted to move forward with 
the construction of a 1.8 gigawatt data 
center designed to eventually scale up to 10 
gigawatts, which would be the largest single 
AI campus in the U.S. 
January 20, 2026

https://wyofile.com/laramie-county-approves-construction-of-what-could-become-the-largest-data-center-in-us/



Self Driving Cars (自動運転)
Deep Leaning （多層ニューラルネット）

推論（Reasoning）
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https://www.nvidia.com
/ja-jp/data-
center/technologies/bla
ckwell-architecture/

TSMC 4NP プロセス



https://hc2023.hotchips.org/
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ACM/IEEE ISCA’25 General Co-Chairs
Prof. Jean-Luc Gaudiot (U. California, Irvine)  & Prof. Hironori Kasahara (Waseda U.)

Prof. Keiji Kimura: 
Japan Operation Chair 12



ACM/IEEE ISCA’25 Super Panel, June 22, 2025 @Waseda

General Co-Chairs
Prof. Jean-Luc Gaudiot (U. California, Irvine) 

Prof. Hironori Kasahara (Waseda U.)
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ACM/IEEE PACT 
(International Conference on Parallel Architectures and Compilation Techniques)

Nov., 2027 @Waseda University
General Chair: Hironori Kasahara



ACM チューリング賞コンピュータ分野のノーベル賞

AI・ディープ・ラーニング

AI・ディープ・ラーニング

AI・ディープ・ラーニング

アルゴリズムと
プログラミング言語

アルゴリズムと
プログラミング言語

アニメーションと
3Dグラフィックス

アニメーションと
3Dグラフィックス

ディズニー・アニメーション・
スタジオ&ピクサーの元社長

公開鍵暗号

World Wide Web

RISC:スマホ-スパコン

公開鍵暗号

スタンフォード大前学長・
Alphabet(Google親会社)会長

RISC:スマホ-スパコン

トイ・ストーリー,モンスターズ・インク

カリフォルニア大バークレー
名誉教授,       ACM元会長
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Prof. Yoshua Bengio
モントリオール大学
2024年3月7日
大川賞授賞式 
Okawa Prize

2024ﾉーベル
物理学賞

2023大川賞

2016大川賞
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Multicores for Performance and Low Power

IEEE ISSCC08: Paper No. 4.5,   
M.ITO, … and  H. Kasahara, 

“An 8640 MIPS SoC with 
Independent Power-off Control of 8 
CPUs and 8 RAMs by an Automatic 

Parallelizing Compiler”

Power ∝ Frequency * Voltage2

(Voltage ∝ Frequency)
Power ∝ Frequency3

If Frequency is reduced to 1/4
(Ex. 4GHz1GHz),

Power is reduced to 1/64 and 
Performance falls down to 1/4 .
<Multicores>
If 8cores are integrated on a chip,
Power is still 1/8 and 
Performance becomes 2 times.
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Power consumption is one of the biggest problems for performance 
scaling from smartphones to cloud servers and supercomputers 
(“K” more than 10MW) .



Power Reduction of MPEG2 Decoding to 1/4 
on 8 Core Homogeneous Multicore RP-2 

by OSCAR Parallelizing Compiler

Avg. Power
5.73 [W]

Avg. Power
1.52 [W]

73.5% Power Reduction
17

MPEG2 Decoding with 8 CPU cores
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（Voltage：1.4V)
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（Frequency, 
Resume Standby: 
Power shutdown & 
Voltage lowering 1.4V-1.0V)



http://www8.cao.go.jp/cstp/gaiyo/honkaigi/74index.html

Demo of NEDO Green Multicore Processor for Real Time Consumer 
Electronics at Council of Science and Engineering Policy 

on April 10, 2008

Prime Minister FUKUDA is touching our multicore chip during execution.

Codesign of Compiler and 
Multiprocessor Architecture
 since 1985



A Strategic Initiative of Computing: Systems and Applications
(SISA)- Integrating HPC, Big Data, AI and Beyond, Jan.18-19, 2017 

19

19



Codesigned 8 Core RP2 Chip Block 
Diagram

LCPG: Local clock pulse generator
PCR: Power Control Register
CCN/BAR:Cache controller/Barrier Register

URAM: User RAM （Distributed Shared Memory）
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Power Reduction by Power Supply, Clock Frequency and 
Voltage Control by OSCAR Compiler

• Shortest execution time mode

Frequency and Voltage (DVFS), Clock and Power gating of each cores are scheduled 
considering the task schedule since the dynamic power proportional to the cube of F (F3)
and the leakage power (the static power ) can be reduced by the power gating (power off).

In this Fig.
Frequency

Full, Mid,
Low 

Power OFF:   
Power  
Gating



An Example of Machine Parameters 
for the Power Saving Scheme

• Functions of the multiprocessor
– Frequency of each proc. is changed to several levels
– Voltage is changed together with frequency
– Each proc. can be powered on/off

state
frequency
voltage
dynamic energy
static power

FULL
1
1
1
1

MID
1 / 2
0.87
3 / 4

1

LOW
1 / 4
0.71
1 / 2

1

OFF
0
0
0
0
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OFF

FULL
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40k
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80k
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40k
0
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80k

LOW
40k
40k
0
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OFF
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0
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20
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20
0

20
40
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20
20
0

40

OFF
40
40
40
0

delay time [u.t.] energy overhead [μJ]

• State transition overhead



Power Reduction Scheduling

A power schedule for SPEC95 APPLU for fastest execution mode

A macrotask graph assigned to 3 cores A power schedule for fastest execution mode

Doall6, Loop 10,11,12,13, Doall 17, Loop 18,19, 20, 21 are on CP23

1) Reduce frequencies (Fs) of MTs  on CP 
considering dead line.

2) Reduce Fs  of MTs not on CP. Idle: Clock or 
Power Gating considering overheads. 

Realtime scheduling mode
MTs 1,4,7,8 are on Critical Path (CP) 
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An Image of Static Schedule for Heterogeneous Multi-
core with Data Transfer Overlapping and Power Control
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33 Times Speedup Using 
OSCAR Compiler and OSCAR API on RP-X

(Optical Flow with a hand-tuned library) 
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Power Reduction in a real-time execution controlled 
by OSCAR Compiler and OSCAR API on RP-X

(Optical Flow with a hand-tuned library)

Without Power Reduction With Power Reduction
by OSCAR Compiler

Average:1.76[W] Average:0.54[W]

1cycle : 33[ms]
→30[fps]

70% of power reduction



Low-Power Optimization  with OSCAR API

27

MT1

VC0

MT2

MT4MT3

Sleep

VC1

Scheduled Result
by OSCAR Compiler void

main_VC0() {

MT1

void
main_VC1() {

MT2

#pragma oscar fvcontrol ¥
(1,(OSCAR_CPU(),100)) 

#pragma oscar fvcontrol ¥
((OSCAR_CPU(),0)) 

Sleep

MT4MT3

} }

Generate Code Image by OSCAR Compiler



OSCAR API Ver. 2.0 for Homogeneous/Heterogeneous 
Multicores and Manycores

(LCPC2009 Homogeneous, 2010 Heterogeneous)
Specification: http://www.kasahara.cs.waseda.ac.jp/api/regist.php?lang=en&ver=2.1
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- 86.5%
(1/7)

- 68.4%
(1/3)

-79.2%（１／５）

-52.3%
(1/2)

Automatic Power Reduction on 
ARM CortexA9 with Android
http://www.youtube.com/channel/UCS43lNYEIkC8i_KIgFZYQBQ

H.264 decoder & Optical Flow (on 3 cores)

ODROID X2
Samsung Exynos4412 Prime, ARM Cortex-A9 Quad core
1.7GHz〜0.2GHz, used by Samsung's Galaxy S3

Power for 3cores was reduced to 1/5～1/7 against without software power control 
Power for 3cores was reduced to 1/2～1/3 against ordinary 1core execution

http://www.youtube.com/channel/UCS43lNYEIkC8i_KIgFZYQBQ


Automatic Power Reduction of OpenCV Face 
Detection on big.LITTLE ARM Processor

• ODROID-XU3
• Samsung Exynos 5422 Processor

• 4x Cortex-A15 2.0GHz, 4x Cortex-A7 1.4GHz big.LITTLE Architecture
• 2GB LPDDR3 RAM                         Frequency can be changed by each 

cluster unit
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To improve effective performance, cost-performance 
and software productivity and reduce power

OSCAR Parallelizing Compiler

Multigrain Parallelization(LCPC1991,2001,04)

coarse-grain parallelism among loops and 
subroutines (2000 on SMP), near fine grain 
parallelism among statements (1992) in 
addition to loop parallelism

Data Localization 
Automatic data management for distributed 
shared memory, cache and local memory
(Local Memory 1995, 2016 on RP2,Cache2001,03)
Software Coherent Control (2017)

Data Transfer Overlapping(2016 partially)

Data transfer overlapping using Data
Transfer Controllers (DMAs)

Power Reduction
(2005 for Multicore, 2011 Multi-processes, 2013 on ARM)

Reduction of consumed power by
compiler control DVFS and Power
gating with hardware supports.
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Generation of Coarse Grain Tasks
Ｍacro-tasks (MTs)
 Block of Pseudo Assignments (BPA): Basic Block (BB)
 Repetition Block (RB) : natural loop
 Subroutine Block (SB): subroutine

Program

BPA

RB

SB

Near fine grain parallelization

Loop level parallelization
Near fine grain of loop body
Coarse grain
parallelization
Coarse grain
parallelization

BPA
RB
SB

BPA
RB
SB

BPA
RB
SB
BPA
RB
SB
BPA
RB
SB
BPA
RB
SB

1st. Layer 2nd. Layer 3rd. LayerTotal
System
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Earliest Executable Condition Analysis for Coarse 
Grain Tasks (Macro-tasks)

A Macro Flow Graph
A Macro Task 
Graph 
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110 Times Speedup against the Sequential Processing for 
GMS Earthquake Wave Propagation Simulation on 
Hitachi SR16000
（Power7 Based 128 Core Linux SMP） (LCPC2015)

34

Fortran:15 
thousand lines

First touch for distributed shared 
memory and cache optimization over 
loops are important for scalable speedup



Parallelization of 3D-FFT for New 
Magnetic Material Computation on 

Hitachi SR16000 Power7 CC-Numa Server

OSCAR optimization
• reducing number of data transpose with interchange, 

code motion and loop fusion 
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6x169 s

Original version (Parallelized using OpenMP) 



Automatic processor assignment in 103.su2cor

• Using 14 processors
Coarse grain parallelization within DO400
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MTG of Su2cor-LOOPS-DO400

DOALL Sequential LOOP BBSB

 Coarse grain parallelism PARA_ALD = 4.3
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Data-Localization: Loop Aligned Decomposition
• Decompose multiple loop (Doall and Seq) into CARs and LRs 

considering inter-loop data dependence.
– Most data in LR can be passed through LM.
– LR: Localizable Region, CAR: Commonly Accessed Region

DO I=69,101DO I=67,68DO I=36,66DO I=34,35DO I=1,33

DO I=1,33

DO I=2,34

DO I=68,100

DO I=67,67

DO I=35,66

DO I=34,34

DO I=68,100DO I=35,67

LR CAR CARLR LR

C RB2(Doseq)
DO I=1,100

B(I)=B(I-1)
+A(I)+A(I+1)

ENDDO

C RB1(Doall)
DO I=1,101
A(I)=2*I

ENDDO

RB3(Doall)
DO I=2,100

C(I)=B(I)+B(I-1)
ENDDO

C
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Data Localization

MTG MTG after Division A schedule for 
two processors

39



An Example of Data Localization for Spec95 Swim
DO 200 J=1,N
DO 200 I=1,M

UNEW(I+1,J) = UOLD(I+1,J)+
1    TDTS8*(Z(I+1,J+1)+Z(I+1,J))*(CV(I+1,J+1)+CV(I,J+1)+CV(I,J)
2       +CV(I+1,J))-TDTSDX*(H(I+1,J)-H(I,J))

VNEW(I,J+1) = VOLD(I,J+1)-TDTS8*(Z(I+1,J+1)+Z(I,J+1))
1       *(CU(I+1,J+1)+CU(I,J+1)+CU(I,J)+CU(I+1,J))
2       -TDTSDY*(H(I,J+1)-H(I,J))

PNEW(I,J) = POLD(I,J)-TDTSDX*(CU(I+1,J)-CU(I,J))
1       -TDTSDY*(CV(I,J+1)-CV(I,J))

200 CONTINUE

DO 300 J=1,N
DO 300 I=1,M

UOLD(I,J) = U(I,J)+ALPHA*(UNEW(I,J)-2.*U(I,J)+UOLD(I,J))
VOLD(I,J) = V(I,J)+ALPHA*(VNEW(I,J)-2.*V(I,J)+VOLD(I,J))
POLD(I,J) = P(I,J)+ALPHA*(PNEW(I,J)-2.*P(I,J)+POLD(I,J))

300  CONTINUE

DO 210 J=1,N
UNEW(1,J) = UNEW(M+1,J)
VNEW(M+1,J+1) = VNEW(1,J+1)
PNEW(M+1,J) = PNEW(1,J)

210 CONTINUE

UN
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PO CVCU
H

UN
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U PV

0 1 2 3 4MB
cache size

(a) An example of target loop group for data localization

(b) Image of alignment of arrays on 
cache accessed by target loops

Cache line conflicts occurs 
among arrays which share the 
same location on cache

DO 200 J=1,N
DO 200 I=1,M

UNEW(I+1,J) = UOLD(I+1,J)+
1    TDTS8*(Z(I+1,J+1)+Z(I+1,J))*(CV(I+1,J+1)+CV(I,J+1)+CV(I,J)
2       +CV(I+1,J))-TDTSDX*(H(I+1,J)-H(I,J))

VNEW(I,J+1) = VOLD(I,J+1)-TDTS8*(Z(I+1,J+1)+Z(I,J+1))
1       *(CU(I+1,J+1)+CU(I,J+1)+CU(I,J)+CU(I+1,J))
2       -TDTSDY*(H(I,J+1)-H(I,J))

PNEW(I,J) = POLD(I,J)-TDTSDX*(CU(I+1,J)-CU(I,J))
1       -TDTSDY*(CV(I,J+1)-CV(I,J))

200 CONTINUE

DO 300 J=1,N
DO 300 I=1,M

UOLD(I,J) = U(I,J)+ALPHA*(UNEW(I,J)-2.*U(I,J)+UOLD(I,J))
VOLD(I,J) = V(I,J)+ALPHA*(VNEW(I,J)-2.*V(I,J)+VOLD(I,J))
POLD(I,J) = P(I,J)+ALPHA*(PNEW(I,J)-2.*P(I,J)+POLD(I,J))

300  CONTINUE

DO 210 J=1,N
UNEW(1,J) = UNEW(M+1,J)
VNEW(M+1,J+1) = VNEW(1,J+1)
PNEW(M+1,J) = PNEW(1,J)

210 CONTINUE

UN
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Z

PNVN UO
PO CVCU
H

UN
PNVN

UN
VOPNVN UO

PO

U PV

0 1 2 3 4MB
cache size

(a) An example of target loop group for data localization

(b) Image of alignment of arrays on 
cache accessed by target loops

Cache line conflicts occurs 
among arrays which share the 
same location on cache
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PARAMETER (N1=513, N2=513)

COMMON  U(N1,N2), V(N1,N2), P(N1,N2),
*        UNEW(N1,N2), VNEW(N1,N2),
1        PNEW(N1,N2), UOLD(N1,N2),
*        VOLD(N1,N2), POLD(N1,N2),
2        CU(N1,N2), CV(N1,N2),
*        Z(N1,N2), H(N1,N2)

Data Layout for Removing Line Conflict Misses 
by Array Dimension Padding

Declaration part of arrays in spec95 swim

PARAMETER (N1=513, N2=544)

COMMON  U(N1,N2), V(N1,N2), P(N1,N2),
*        UNEW(N1,N2), VNEW(N1,N2),
1        PNEW(N1,N2), UOLD(N1,N2),
*        VOLD(N1,N2), POLD(N1,N2),
2        CU(N1,N2), CV(N1,N2),
*        Z(N1,N2), H(N1,N2)

before padding after padding

Box: Access range of DLG0

4MB 4MB

padding
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Software Coherence Control Method 
on OSCAR Parallelizing Compiler

 Coarse grain task parallelization with 
earliest condition analysis (control and data 
dependency analysis to detect parallelism 
among coarse grain tasks).

 OSCAR compiler automatically controls 
coherence using following simple program 
restructuring methods:
 To cope with stale data problems:

Data synchronization by compilers
 To cope with false sharing problem:

Data Alignment
Array Padding
Non-cacheable Buffer

MTG generated by 
earliest executable 
condition analysis
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Performance of Software Coherence Control by 
OSCAR Compiler on 8-core RP2
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Automatic Local Memory Management
Data Localization: Loop Aligned Decomposition

• Decomposed loop into LRs and CARs
– LR ( Localizable Region): Data can be passed through LDM
– CAR (Commonly Accessed Region): Data transfers are 

required among processors

45

Single dimension Decomposition
Multi-dimension Decomposition



Adjustable Blocks

Handling a suitable block size for each 
application
 different from a fixed block size in cache
 each block can be divided into smaller blocks 

with integer divisible size to handle small arrays 
and scalar variables 
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Multi-dimensional Template Arrays 
for Improving Readability

• a mapping technique for arrays with 
varying dimensions
– each block on LDM corresponds to 

multiple empty arrays with varying 
dimensions

– these arrays have an additional 
dimension to store the corresponding 
block number

• TA[Block#][] for single dimension
• TA[Block#][][] for double dimension
• TA[Block#][][][] for triple dimension
• ...

• LDM are represented as a one 
dimensional array
– without Template Arrays, multi-

dimensional arrays have complex index 
calculations

• A[i][j][k] -> TA[offset + i’ * L + j’ * M + k’]
– Template Arrays provide readability

• A[i][j][k] -> TA[Block#][i’][j’][k’] 47

LDM



Block Replacement Policy
 Compiler Control Memory block 

Replacement
 using live, dead and reuse information of each 

variable from the scheduled result
 different from LRU in cache that does not use 

data dependence information 
 Block Eviction Priority Policy

1. (Dead) Variables that will not be accessed later 
in the program

2. Variables that are accessed only by other 
processor cores

3. Variables that will be later accessed by the 
current processor core

4. Variables that will immediately be accessed by 
the current processor core
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Speedups by the Proposed Local Memory Management Compared with 
Utilizing Shared Memory on Benchmarks Application using RP2

49

20.12 times speedup for 8cores execution using local memory against 
sequential execution using off-chip shared memory of RP2 for the AACenc
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Engine Control by multicore with Denso

51

Though so far parallel processing of the engine control on 
multicore has been very difficult, Denso and Waseda succeeded 
1.95 times speedup on 2core  V850 multicore processor.

1 core 2 cores

 Hard real-time automobile 
engine control by multicore 
using local memories

 Millions of lines C codes 
consisting conditional 
branches and basic blocks



OSCAR Compile Flow for Simulink Applications

52

Simulink model C code

Generate C code
using Embedded Coder

OSCAR Compiler

(1) Generate MTG
→ Parallelism 

(2) Generate gantt chart
→ Scheduling in a multicore

(3) Generate parallelized C code    
using the OSCAR API
→ Multiplatform execution

(Intel, ARM and SH etc)
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Road Tracking, Image Compression : http://www.mathworks.co.jp/jp/help/vision/examples
Buoy Detection :  http://www.mathworks.co.jp/matlabcentral/fileexchange/44706-buoy-detection-using-simulink
Color Edge Detection : http://www.mathworks.co.jp/matlabcentral/fileexchange/28114-fast-edges-of-a-color-image--actual-color--not-converting-
to-grayscale-/
Vessel Detection : http://www.mathworks.co.jp/matlabcentral/fileexchange/24990-retinal-blood-vessel-extraction/

Speedups of MATLAB/Simulink Image Processing on 
Various 4core Multicores

(Intel Xeon, ARM Cortex A15 and Renesas SH4A)


Graph1

		Road Tracking		Road Tracking		Road Tracking

		Buoy Detection		Buoy Detection		Buoy Detection

		Image Compression		Image Compression		Image Compression

		Color Edge Detection		Color Edge Detection		Color Edge Detection

		Optical Flow		Optical Flow		Optical Flow

		Vessel Detection		Vessel Detection		Vessel Detection



Intel Xeon E3-1240v3

ARM Cortex A15

Renesas SH-4a
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RoadTracking_prof

		

				FILE		1		in_file		BLOCK		1

				BLK		1		61		9441684		288954		111045		0		154781.704918033		1		154781.704918033

				BLK		2		61		30253865		690227		392614		0		495965		2		495965

				BLK		3		61		2226		244		18		0		36.4918032787		3		36.4918032787

				BLK		4		61		5824209		152447		72395		0		95478.8360655738		4		95478.8360655738

				BLK		5		61		363641		6803		5102		0		5961.3278688525		5		5961.3278688525

				BLK		6		61		31323009		993054		252440		0		513491.950819672		6		513491.950819672

				BLK		7		61		1404		46		18		0		23.0163934426		7		23.0163934426

				BLK		8		61		1694149		37802		21715		0		27772.9344262295		8		27772.9344262295

				BLK		9		61		1386		46		18		0		22.7213114754		9		22.7213114754

				BLK		10		61		12020		436		142		0		197.0491803279		10		197.0491803279

				BLK		11		61		1681378		37329		21334		0		27563.5737704918		11		27563.5737704918

				BLK		12		61		15744		393		187		0		258.0983606557		12		258.0983606557

				BLK		13		61		1456		43		18		0		23.868852459		13		23.868852459

				BLK		14		61		44171969		1288367		407616		0		724130.639344262		14		724130.639344262

				BLK		15		61		1660		263		18		0		27.2131147541		15		27.2131147541

				BLK		16		61		12614		399		142		0		206.7868852459		16		206.7868852459

				BLK		17		61		1721215		68995		21633		0		28216.6393442623		17		28216.6393442623

				BLK		18		61		10616		260		96		0		174.0327868852		18		174.0327868852

				BLK		19		61		1481		46		18		0		24.2786885246		19		24.2786885246

				BLK		20		61		29352989		958268		261706		0		481196.540983607		20		481196.540983607

				BLK		21		61		5217902		140043		48233		0		85539.3770491803		21		85539.3770491803

				BLK		22		61		820764		18552		10104		0		13455.1475409836		22		13455.1475409836

				BLK		23		61		812571		19259		10281		0		13320.8360655738		23		13320.8360655738

				BLK		24		61		2074396		44410		27119		0		34006.4918032787		24		34006.4918032787

				BLK		25		61		16216272		681295		98288		0		265840.524590164		25		265840.524590164

				BLK		26		61		2112340		174979		25773		0		34628.5245901639		26		34628.5245901639

				BLK		27		61		156130579		6364029		347610		0		2559517.68852459		27		2559517.68852459

				BLK		28		61		3242360		76877		39673		0		53153.4426229508		28		53153.4426229508

				BLK		29		61		221185		4843		3020		0		3625.9836065574		29		3625.9836065574

				BLK		30		61		10086168		330676		103402		0		165347.016393443		30		165347.016393443

				BLK		31		61		1877		52		18		0		30.7704918033		31		30.7704918033

				BLK		32		61		423667		39058		5625		0		6945.3606557377		32		6945.3606557377

				BLK		33		61		1383		43		18		0		22.6721311475		33		22.6721311475

				BLK		34		61		18579369		512561		225911		0		304579.819672131		34		304579.819672131

				BLK		35		61		3777030		112269		48504		0		61918.5245901639		35		61918.5245901639

				BLK		36		61		1566751		67706		19632		0		25684.4426229508		36		25684.4426229508

				BLK		37		61		1456		46		18		0		23.868852459		37		23.868852459

				BLK		38		61		1700157		38831		21294		0		27871.4262295082		38		27871.4262295082

				BLK		39		61		3193		79		27		0		52.3442622951		39		52.3442622951

				BLK		40		61		2103		109		18		0		34.4754098361		40		34.4754098361

				BLK		41		61		1475		53		18		0		24.1803278689		41		24.1803278689

				BLK		42		61		2932		238		18		0		48.0655737705		42		48.0655737705

				BLK		43		61		61220		1499		587		0		1003.606557377		43		1003.606557377

				BLK		44		61		847894		19241		10771		0		13899.9016393443		44		13899.9016393443

				BLK		45		61		854451		19581		11013		0		14007.393442623		45		14007.393442623

				BLK		46		61		1983756		42985		26024		0		32520.5901639344		46		32520.5901639344

				BLK		47		61		14479671		475700		69642		0		237371.655737705		47		237371.655737705

				BLK		48		61		1938314		42973		25798		0		31775.6393442623		48		31775.6393442623

				BLK		49		61		177386121		5753866		1181970		0		2907969.19672131		49		2907969.19672131

				BLK		50		61		3167877		71205		38984		0		51932.4098360656		50		51932.4098360656

				BLK		51		61		213188		4136		2850		0		3494.8852459016		51		3494.8852459016

				BLK		52		61		10647360		321471		110912		0		174546.885245902		52		174546.885245902

				BLK		53		61		1506		43		18		0		24.6885245902		53		24.6885245902

				BLK		54		61		275553		6067		3772		0		4517.262295082		54		4517.262295082

				BLK		55		61		2710		244		18		0		44.4262295082		55		44.4262295082

				BLK		56		61		18377844		457043		224258		0		301276.131147541		56		301276.131147541

				BLK		57		61		3680753		114416		47550		0		60340.2131147541		57		60340.2131147541

				BLK		58		61		1470899		63763		18674		0		24113.0983606557		58		24113.0983606557

				BLK		59		61		1391		43		18		0		22.8032786885		59		22.8032786885

				BLK		60		61		1677904		38673		21268		0		27506.6229508197		60		27506.6229508197

				BLK		61		61		2891		124		18		0		47.393442623		61		47.393442623

				BLK		62		61		1675		65		18		0		27.4590163934		62		27.4590163934

				BLK		63		61		2083		266		18		0		34.1475409836		63		34.1475409836

				BLK		64		61		67277		2167		450		0		1102.9016393443		64		1102.9016393443

				BLK		65		61		18412		544		179		0		301.8360655738		65		301.8360655738

				BLK		66		61		4359		108		42		0		71.4590163934		66		71.4590163934

				BLK		67		61		2315		118		18		0		37.9508196721		67		37.9508196721

				BLK		68		61		1477		57		18		0		24.2131147541		68		24.2131147541

				BLK		69		61		6898		263		57		0		113.0819672131		69		113.0819672131

				BLK		70		61		2317		73		18		0		37.9836065574		70		37.9836065574

				BLK		71		61		1512		49		18		0		24.7868852459		71		24.7868852459

				BLK		72		61		4803		152		33		0		78.737704918		72		78.737704918

				BLK		73		61		1408		43		18		0		23.0819672131		73		23.0819672131

				BLK		74		61		55190		1526		393		0		904.7540983607		74		904.7540983607

				BLK		75		61		23857		906		281		0		391.0983606557		75		391.0983606557

				BLK		76		61		18326		795		188		0		300.4262295082		76		300.4262295082

				BLK		77		61		1586		105		18		0		26		77		26

				BLK		78		61		1595		82		18		0		26.1475409836		78		26.1475409836

				BLK		79		61		11495		399		120		0		188.4426229508		79		188.4426229508

				BLK		80		61		301872		8420		3228		0		4948.7213114754		80		4948.7213114754

				BLK		81		61		1464		46		18		0		24		81		24

				BLK		82		61		3688		130		27		0		60.4590163934		82		60.4590163934

				BLK		83		61		1442		46		18		0		23.6393442623		83		23.6393442623

				BLK		84		61		2115		353		18		0		34.6721311475		84		34.6721311475

				BLK		85		61		2885		571		18		0		47.2950819672		85		47.2950819672

				BLK		86		61		1350		43		18		0		22.131147541		86		22.131147541

				BLK		87		61		6554		297		57		0		107.4426229508		87		107.4426229508

				BLK		88		61		2208		163		18		0		36.1967213115		88		36.1967213115

				BLK		89		61		1484		100		18		0		24.3278688525		89		24.3278688525

				BLK		90		61		4604		170		45		0		75.4754098361		90		75.4754098361

				BLK		91		61		1466		46		18		0		24.0327868852		91		24.0327868852

				BLK		92		61		33476		1416		70		0		548.7868852459		92		548.7868852459

				BLK		93		61		11414		340		93		0		187.1147540984		93		187.1147540984

				BLK		94		61		16909		445		161		0		277.1967213115		94		277.1967213115

				BLK		95		61		1450		46		18		0		23.7704918033		95		23.7704918033

				BLK		96		61		3548		170		18		0		58.1639344262		96		58.1639344262

				BLK		97		61		7195		281		55		0		117.9508196721		97		117.9508196721

				BLK		98		61		92933		3465		933		0		1523.4918032787		98		1523.4918032787

				BLK		99		61		1476		46		18		0		24.1967213115		99		24.1967213115

				BLK		100		61		5478		297		34		0		89.8032786885		100		89.8032786885

				BLK		101		61		1487		46		18		0		24.3770491803		101		24.3770491803

				BLK		102		61		1359		29		18		0		22.2786885246		102		22.2786885246

				BLK		103		61		1668		308		18		0		27.3442622951		103		27.3442622951

				BLK		104		61		59326		1506		523		0		972.5573770492		104		972.5573770492

				BLK		105		61		26910		822		57		0		441.1475409836		105		441.1475409836

				BLK		106		61		1848		130		18		0		30.2950819672		106		30.2950819672

				BLK		107		61		2998		275		18		0		49.1475409836		107		49.1475409836

				BLK		108		61		1478		43		18		0		24.2295081967		108		24.2295081967

				BLK		109		61		1998		272		18		0		32.7540983607		109		32.7540983607

				BLK		110		61		5971		383		45		0		97.8852459016		110		97.8852459016

				BLK		111		61		8094		297		52		0		132.6885245902		111		132.6885245902

				BLK		112		61		5899		161		71		0		96.7049180328		112		96.7049180328

				BLK		113		61		4461		170		42		0		73.131147541		113		73.131147541

				BLK		114		61		6824		396		36		0		111.868852459		114		111.868852459

				BLK		115		61		1493		46		18		0		24.4754098361		115		24.4754098361

				BLK		116		61		1321		32		18		0		21.6557377049		116		21.6557377049

				BLK		117		61		1640		154		18		0		26.8852459016		117		26.8852459016

				BLK		118		61		7791		393		34		0		127.7213114754		118		127.7213114754

				BLK		119		61		3355		299		18		0		55		119		55

				BLK		120		61		14080		374		148		0		230.8196721311		120		230.8196721311

				BLK		121		61		1388		46		18		0		22.7540983607		121		22.7540983607

				BLK		122		61		7291		185		71		0		119.5245901639		122		119.5245901639

				BLK		123		61		1487		43		18		0		24.3770491803		123		24.3770491803

				BLK		124		61		3564		114		33		0		58.4262295082		124		58.4262295082

				BLK		125		61		2613		633		18		0		42.8360655738		125		42.8360655738

				BLK		126		61		7698		212		55		0		126.1967213115		126		126.1967213115

				BLK		127		61		1463		43		18		0		23.9836065574		127		23.9836065574





Vessel

		

				1pc		4pc

				91207192		28987596

						3.1464213866

				ori		4pc		Palign4pc						ori		4pc		Palign4pc

				87565576		31671748		23715168						5817972		2169092		1633556

						2.7647850696		3.6923869146								2.6822154155		3.5615381413





TrafficWarinig_prof

		FILE		1		in_file		BLOCK		1

		BLK		1		301		66644		396		24		0		221.4086378738		0.0054855366						55		18.1657329446

		BLK		2		301		18643704		148556		47284		0		61939.2159468439		1.5345825563						16		14.1642312423

		BLK		3		301		14868316		70332		43988		0		49396.3986710963		1.2238264657						57		7.4721877765

		BLK		4		301		3365824		17424		10144		0		11182.1395348837		0.2770444541						18		6.2525084699

		BLK		5		301		22084564		143236		65032		0		73370.6445182724		1.8178033012						70		5.974103579

		BLK		6		301		3347396		152428		9416		0		11120.9169435216		0.2755276264						61		3.9291577113

		BLK		7		301		32408792		240992		87440		0		107670.405315615		2.6676011844						22		3.5561833685

		BLK		8		301		7328		128		24		0		24.3455149502		0.0006031753						46		3.2763148228

		BLK		9		301		20911872		85256		68916		0		69474.657807309		1.7212778099						59		3.0178143862

		BLK		10		301		8196		892		24		0		27.2292358804		0.0006746212						20		2.8201052576

		BLK		11		301		785896		4636		2356		0		2610.950166113		0.0646879125						7		2.6676011844

		BLK		12		301		14647200		144416		47472		0		48661.7940199336		1.2056261791						31		2.5723307719

		BLK		13		301		2384616		14248		7152		0		7922.3122923588		0.196280209						44		2.2803083435

		BLK		14		301		1877860		6512		6192		0		6238.7375415282		0.1545685986						5		1.8178033012

		BLK		15		301		7224		24		24		0		24		0.0005946149						78		1.7887774673

		BLK		16		301		172081804		843176		533376		0		571700.34551495		14.1642312423						9		1.7212778099

		BLK		17		301		7224		24		24		0		24		0.0005946149						39		1.6156809842

		BLK		18		301		75961972		387832		232736		0		252365.355481728		6.2525084699						77		1.607958563

		BLK		19		301		45980		508		100		0		152.7574750831		0.0037846613						41		1.5907265834

		BLK		20		301		34261570		373612		111704		0		113825.813953488		2.8201052576						48		1.5723870265

		BLK		21		301		35344		352		100		0		117.4219269103		0.0029092012						38		1.5427468231

		BLK		22		301		43204212		227128		133428		0		143535.588039867		3.5561833685						2		1.5345825563

		BLK		23		301		0		0		0		0		0		0						51		1.2847853591

		BLK		24		301		7580		56		24		0		25.1827242525		0.0006239176						42		1.2469071382

		BLK		25		301		7224		24		24		0		24		0.0005946149						3		1.2238264657

		BLK		26		301		11637276		42816		38004		0		38662.0465116279		0.957876222						12		1.2056261791

		BLK		27		301		17688		216		24		0		58.7641196013		0.0014559176						65		0.9638147985

		BLK		28		301		7224		24		24		0		24		0.0005946149						26		0.957876222

		BLK		29		301		312712		9216		32		0		1038.9102990033		0.0257396481						45		0.2849591539

		BLK		30		301		8532		292		24		0		28.3455149502		0.0007022777						4		0.2770444541

		BLK		31		301		31251348		757620		492		0		103825.07641196		2.5723307719						6		0.2755276264

		BLK		32		301		60028		488		148		0		199.4285714286		0.0049409668						43		0.2678687493

		BLK		33		301		67456		448		72		0		224.1063122924		0.0055523731						13		0.196280209

		BLK		34		301		8472		84		24		0		28.146179402		0.0006973391						52		0.1741158229

		BLK		35		301		171552		2476		232		0		569.9401993355		0.0141206225						53		0.1553996108

		BLK		36		301		98576		988		148		0		327.4950166113		0.0081138925						14		0.1545685986

		BLK		37		301		7600		192		24		0		25.2491694352		0.0006255639						68		0.0744068701

		BLK		38		301		18742892		285872		46268		0		62268.7441860465		1.5427468231						11		0.0646879125

		BLK		39		301		19628972		1300072		1468		0		65212.5315614618		1.6156809842						50		0.0595905548

		BLK		40		301		11212		656		24		0		37.2491694352		0.0009228713						74		0.036076597

		BLK		41		301		19325800		158624		49036		0		64205.3156146179		1.5907265834						29		0.0257396481

		BLK		42		301		15148724		79732		44432		0		50327.9867109635		1.2469071382						35		0.0141206225

		BLK		43		301		3254348		16272		9732		0		10811.7873754153		0.2678687493						84		0.0117500647

		BLK		44		301		27703556		302660		64904		0		92038.3920265781		2.2803083435						75		0.0089172482

		BLK		45		301		3461980		15388		9780		0		11501.5946843854		0.2849591539						71		0.0085323618

		BLK		46		301		39804078		272872		87456		0		132239.46179402		3.2763148228						36		0.0081138925

		BLK		47		301		7572		224		24		0		25.1561461794		0.0006232592						79		0.0061492927

		BLK		48		301		19102992		83648		63076		0		63465.0897009967		1.5723870265						33		0.0055523731

		BLK		49		301		7224		24		24		0		24		0.0005946149						83		0.0055089129

		BLK		50		301		723968		3216		2300		0		2405.2093023256		0.0595905548						1		0.0054855366

		BLK		51		301		15608908		58048		51080		0		51856.8372093023		1.2847853591						85		0.0050822125

		BLK		52		301		2115340		9776		6900		0		7027.707641196		0.1741158229						32		0.0049409668

		BLK		53		301		1887956		6976		6212		0		6272.2790697674		0.1553996108						58		0.0046969969

		BLK		54		301		7224		24		24		0		24		0.0005946149						19		0.0037846613

		BLK		55		301		220696206		1033864		658072		0		733209.986710963		18.1657329446						88		0.003649342

		BLK		56		301		7224		24		24		0		24		0.0005946149						72		0.0030603242

		BLK		57		301		90779904		2564020		251820		0		301594.365448505		7.4721877765						21		0.0029092012

		BLK		58		301		57064		428		148		0		189.5813953488		0.0046969969						87		0.0028035138

		BLK		59		301		36663546		240052		119992		0		121805.800664452		3.0178143862						60		0.0026721454

		BLK		60		301		32464		204		80		0		107.853820598		0.0026721454						90		0.0025674458

		BLK		61		301		47735492		218340		133476		0		158589.674418605		3.9291577113						66		0.0020264977

		BLK		62		301		0		0		0		0		0		0						27		0.0014559176

		BLK		63		301		7224		24		24		0		24		0.0005946149						40		0.0009228713

		BLK		64		301		7224		24		24		0		24		0.0005946149						73		0.0008030264

		BLK		65		301		11709424		171320		37980		0		38901.7408637874		0.9638147985						76		0.0008030264

		BLK		66		301		24620		624		24		0		81.7940199336		0.0020264977						30		0.0007022777

		BLK		67		301		7224		24		24		0		24		0.0005946149						34		0.0006973391

		BLK		68		301		903972		10832		24		0		3003.2292358804		0.0744068701						10		0.0006746212

		BLK		69		301		7232		32		24		0		24.0265780731		0.0005952734						37		0.0006255639

		BLK		70		301		72579620		648872		24		0		241128.305647841		5.974103579						24		0.0006239176

		BLK		71		301		103660		964		164		0		344.3853820598		0.0085323618						47		0.0006232592

		BLK		72		301		37180		336		80		0		123.5215946844		0.0030603242						8		0.0006031753

		BLK		73		301		9756		460		24		0		32.4119601329		0.0008030264						80		0.0005985658

		BLK		74		301		438296		10340		904		0		1456.1328903655		0.036076597						69		0.0005952734

		BLK		75		301		108336		724		128		0		359.9202657807		0.0089172482						15		0.0005946149

		BLK		76		301		9756		172		24		0		32.4119601329		0.0008030264						17		0.0005946149

		BLK		77		301		19535152		199148		48796		0		64900.8372093023		1.607958563						25		0.0005946149

		BLK		78		301		21731928		1284472		456		0		72199.0963455149		1.7887774673						28		0.0005946149

		BLK		79		301		74708		408		200		0		248.1993355482		0.0061492927						49		0.0005946149

		BLK		80		301		7272		72		24		0		24.1594684385		0.0005985658						54		0.0005946149

		BLK		81		301		7224		24		24		0		24		0.0005946149						56		0.0005946149

		BLK		82		301		7224		24		24		0		24		0.0005946149						63		0.0005946149

		BLK		83		301		66928		484		160		0		222.3521594684		0.0055089129						64		0.0005946149

		BLK		84		301		142752		2108		408		0		474.2591362126		0.0117500647						67		0.0005946149

		BLK		85		301		61744		340		160		0		205.1295681063		0.0050822125						81		0.0005946149

		BLK		86		301		7224		24		24		0		24		0.0005946149						82		0.0005946149

		BLK		87		301		34060		440		60		0		113.1561461794		0.0028035138						86		0.0005946149

		BLK		88		301		44336		424		84		0		147.2956810631		0.003649342						89		0.0005946149

		BLK		89		301		7224		24		24		0		24		0.0005946149						23		0

		BLK		90		301		31192		256		76		0		103.6279069767		0.0025674458						62		0

																4036225.72757475		100





RoadTracking

		

		49		2907969		28.7556931345										rice		1 core										2 core																				3 core

		27		2559518		25.3100016694										estimate		337307737										244161976																				308630257

		14		724131		7.1606255244										prof												225660512																				199716010

		6		513492		5.0777074879

		2		495965		4.9043907898										rice		1 core										2 core																				3 core

		20		481197		4.7583516653										estimate		1										1.38																				1.09

		34		304580		3.0118626564										prof												1.49																				1.69

		56		301276		2.97919386

		25		265841		2.6287859433

		47		237372		2.3472691867										homuhomu		1 core										2 core																				3 core				4 core

		52		174547		1.7260212644										estimate		87752121										68098896																				65697613				41615977

		30		165347		1.6350476028										prof												56496160																				45852840				41165834

		1		154782		1.5305716493

		4		95479		0.9441503417										homuhomu		1 core						original 4 core				2 core																				3 core

		21		85539		0.8458631818										estimate		1.00										1.29																				1.34				2.11

		35		61919		0.612286435										prof												1.55																				1.91				2.13

		57		60340		0.5966791718

		28		53153		0.5256121993

		50		51932		0.513537916

		26		34629		0.3424270202

		24		34006		0.3362759977

		46		32521		0.3215825368

		48		31776		0.3142160292

		17		28217		0.2790225643

		38		27871		0.275608896

		8		27773		0.2746349517

		11		27564		0.2725646716										para = 2.53

		60		27507		0.2720015087

		36		25684		0.2539827283

		58		24113		0.238444361

		45		14007		0.1385132648

		44		13900		0.1374503233

		22		13455		0.1330523357

		23		13321		0.1317241856

		32		6945		0.0686797714

		5		5961		0.0589490821

		80		4949		0.0489358387

		54		4517		0.0446693206

		29		3626		0.0358558378

		51		3495		0.0345594609

		98		1523		0.0150651743

		64		1103		0.0109061338

		43		1004		0.0099242462

		104		973		0.0096172138										original		1		orginal 2 core		original 2 core + prof		original 4 core		2 core		2 core + prof		3 core		3 core + prof				4 core + prof		original		original + 2 core		original + 2 core + prof		original 4 core		2core				3 core				4 core

		74		905		0.0089467355										6182360		6173676		9197820		6913460		7218796		4365904		3654724		4767148		3911756		2750644		2744336		1.0014066174		0.6721549237		0.8942497678		0.8564253651		1.4160549568		1.6916079025		1.296867645		1.5804564497		2.247604561		2.2527707977

		92		549		0.0054267244										6190084		6262780		6620892		7043528		6739816		4848256		3652424		4622612		9178624		3347032		2689484		0.9883923753		0.9349320303		0.8788328803		0.918435162		1.2767650883		1.6947878998		1.3390879442		0.6744021762		1.8494248038		2.3015879626

		105		441		0.0043623238										6293416		6338760		6832084		7093672		8107732		4428516		3663280		4583992		3201296		2760632		2778516		0.9928465504		0.9211561216		0.8871873411		0.7762239798		1.4211117223		1.7179729641		1.3729116456		1.965896312		2.2797011699		2.2650278062

		75		391		0.0038674084										6258348		6340384		7031456		7960536		7574624		4438228		3638152		5471516		8033396		2760664		2759760		0.9870613515		0.8900500835		0.7861716849		0.8262255658		1.4101006077		1.7201997058		1.1438051173		0.7790413917		2.2669720038		2.2677145839

		65		302		0.0029847308										6382700		6413524		7205280		6969280		7048360		4482284		4143864		5030320		3406720		3874756		2784728		0.9951939059		0.8858364977		0.9158334864		0.9055581724		1.423983844		1.5402773836		1.2688457196		1.8735616664		1.6472521108		2.2920371397

		76		300		0.0029707895										6563732		6616560		8621892		7125280		8316496		4620200		3830636		5076156		3207700		2909760		2894064		0.9920157907		0.7612867338		0.9211893427		0.7892424887		1.4206597117		1.7134836095		1.2930516714		2.046242479		2.2557640493		2.2679982198

		94		277		0.0027410826										6863032		6698672		7252452		8166968		14916044		4671284		3858572		5307348		3218104		2967988		2922100		1.0245362066		0.9463050566		0.8403402585		0.4601107371		1.4691960497		1.7786455715		1.2931188986		2.1326321337		2.3123516672		2.3486643168

		12		258		0.0025522269										6889500		6887700		10926532		33273988		18111328		4742876		6198328		5215428		4631336		3386664		3032900		1.0002613354		0.6305294306		0.20705363		0.3803972851		1.4525996463		1.1115094264		1.3209845865		1.4875837123		2.0343027829		2.2715882489

		120		231		0.0022824794										7353512		6909876		7633080		7482080		8301408		4757920		3937116		5251088		3375044		3040296		3013512		1.0642031782		0.9633741556		0.982816543		0.8858150328		1.5455308202		1.8677407524		1.4003787406		2.1787899654		2.4186829177		2.4401800955

		16		207		0.0020448292										7537112		7035396		8743044		7533604		7657896		4758292		4320652		5310972		4111768		3489868		3003468		1.0713131144		0.8620695492		1.000465647		0.9842275215		1.5839952655		1.7444385708		1.4191586775		1.8330586745		2.159712631		2.5094697197

		10		197		0.0019485371										7364272		6920572		7347340		12371168		7760212		4823692		3946864		6213856		3503592		3220012		3326212		1.0641131976		1.0023045075		0.5952770183		0.948978198		1.5266878565		1.8658540046		1.1851372159		2.1019205433		2.2870324707		2.2140116144

		79		188		0.0018634304										7356128		6877980		12214900		7466856		7708292		4718888		3907848		5806428		5271672		3017532		2989296		1.0695186668		0.6022258062		0.9851707332		0.9543136145		1.5588689539		1.8823987013		1.2668938631		1.395406998		2.4377961858		2.4608228827

		93		187		0.0018502997										7199744		6734656		7659312		11444556		7382324		4611740		3832676		156838628		3332268		2946052		2912036		1.0690589096		0.9399987884		0.6290977125		0.9752679509		1.561177343		1.8785162116		0.0459054258		2.1606137321		2.4438618191		2.4724089949

		18		174		0.0017209376										6986840		6675780		7378832		6990508		7249560		4510792		5413700		4841052		3494708		3292276		2955100		1.0465953042		0.9468761452		0.9994752885		0.9637605593		1.5489164652		1.2905849973		1.4432482857		1.9992628855		2.1221914566		2.3643328483

		111		133		0.0013121014										6721724		6412660		10952796		7954944		7102772		4415504		3704860		4672400		3387528		3232432		2693600		1.0481959125		0.6136993695		0.8449743958		0.9463522129		1.522300512		1.8142990558		1.4386020033		1.9842563663		2.0794633886		2.4954425304

		118		128		0.0012629827										6853464		6402672		7024976		9258524		8234596		4376116		3707640		4835044		11842492		2780148		2792916		1.0704068551		0.975585397		0.7402328924		0.8322768962		1.5661065657		1.8484707253		1.4174563872		0.5787180604		2.4651435823		2.4538740155

		126		126		0.0012479067										7159460		6573384		9629820		7581584		7547808		4457076		3816016		5052468		3395196		2824480		2814548		1.0891589477		0.7434676868		0.9443224529		0.9485482408		1.6063131973		1.8761608966		1.4170223344		2.1087030027		2.5347887045		2.5437334876

		122		120		0.0011819288										6961176		6646416		7306408		29545928		46335404		4372776		3854388		4657824		4638096		2714380		2837984		1.0473578542		0.9527494222		0.2356052584		0.1502344946		1.5919351917		1.8060392467		1.494512459		1.5008693222		2.5645547049		2.4528594946

		97		118		0.0011663664										6724812		6426548		6954928		101927708		131704420		4156644		3824492		4409392		4965160		2984076		2802676		1.0464112304		0.9669132448		0.0659762898		0.0510598809		1.6178465127		1.7583543122		1.525110945		1.3543998582		2.2535659279		2.3994254063

		69		113		0.0011182204										6181572		5782228		8736304		6418164		7403728		3859388		3632984		3966592		4643068		3160680		2718016		1.0690640355		0.707572905		0.9631371215		0.8349269449		1.6016974712		1.7015136868		1.5584088306		1.3313550437		1.9557728084		2.2742956627

		114		112		0.0011062244										6271900		5841952		6556968		57622564		6978808		4085428		3419840		4279964		3302244		2510600		3000600		1.0735966335		0.956524418		0.1088445145		0.898706484		1.5351879901		1.8339746889		1.4654095221		1.8992842443		2.4981677687		2.0902152903

		87		107		0.0010624552										6128268		5683468		6528088		6137252		6284232		4012452		3364904		4491396		4792396		2860460		2628528		1.0782620752		0.9387538893		0.9985361527		0.9751816928		1.5273124763		1.8212311555		1.3644461544		1.2787482504		2.1424064661		2.3314448239

		110		98		0.0009679463										6382736		5812044		8145612		6309908		6562120		4169096		3329684		4385976		3389452		3272568		2629504		1.0981912732		0.7835796746		1.0115418482		0.9726637123		1.5309640267		1.9169194434		1.4552601291		1.8831173889		1.9503753627		2.4273535998

		112		97		0.0009562746										5792356		5869980		6153036		6420612		6402604		4416084		3420636		4360756		3489724		2651864		2830860		0.9867761049		0.9413817829		0.9021501377		0.9046875303		1.311649869		1.6933564401		1.3282916999		1.6598321243		2.1842583179		2.0461471072

		100		90		0.0008880271										5889880		6061596		9302844		6408000		6364472		4696316		4039916		4112872		3668852		3245708		2813680		0.9716714872		0.6331268158		0.919144819		0.9254310491		1.2541489968		1.4579214023		1.4320601273		1.6053741061		1.8146672467		2.0933012994

		72		79		0.0007786043										6446116		6485512		15199532		6848964		7224436		4950376		3645432		5337660		3745436		3735172		2926448		0.9939255374		0.4240996368		0.9411811772		0.8922656385		1.302146746		1.7682721828		1.2076670301		1.7210589101		1.7257882636		2.2027099063

		90		75		0.0007463448										8342912		7823040		8382804		7990496		8385360		6081732		4624400		6775612		3695136		3209992		3186164		1.0664539616		0.9952412105		1.044104396		0.9949378441		1.3717986916		1.8041069112		1.2313148982		2.2578091848		2.5990444836		2.6184816601

		113		73		0.0007231634										8644740		8481316		9128184		11288980		8790148		5435108		5138452		6325880		3575124		3529136		3308936		1.0192687078		0.9470383156		0.7657680322		0.9834578439		1.5905369314		1.6823627038		1.3665671812		2.4180252209		2.4495343903		2.6125437301

		66		71		0.0007066284										8508936		8559868		10740964		9443944		9003128		5423192		5851980		6369996		3659024		4737228		3374516		0.9940499082		0.792194816		0.9009939068		0.9451088555		1.5689903658		1.4540268422		1.3357835704		2.3254660259		1.7961846042		2.521527828

		82		60		0.000597854										8671772		8751764		9210580		10391416		9208868		5459736		5838816		7720432		4171784		3567508		4967640		0.9908598998		0.9415011867		0.834513025		0.9416762191		1.5883134276		1.4851935735		1.1232236745		2.0786723378		2.4307645561		1.7456522614

		124		58		0.0005777526										9010208		8929984		9370140		9110276		9352832		5688696		6153260		6850588		3760232		3554556		3860188		1.0089836667		0.9615873402		0.98901592		0.9633668177		1.5838793284		1.4642982744		1.3152459322		2.3961840652		2.5348336051		2.3341370938

		96		58		0.0005751589										9108100		9240824		9522128		10125868		9951548		5905176		6054664		7085052		3784244		3825208		3606872		0.9856372116		0.9565193831		0.8994883204		0.9152445429		1.5423926399		1.5043113871		1.285537495		2.4068479728		2.3810731338		2.5252074374

		119		55		0.000543872										9244848		9315424		10129540		9451756		9804116		5873200		6325644		6753784		3889332		3668780		3681944		0.992423748		0.9126621742		0.9781090413		0.9429557953		1.5740734182		1.4614872415		1.3688397497		2.3769757892		2.5198698205		2.5108605671

		39		52		0.0005176106										9303128		9266288		9830312		9476888		9837052		5380144		6534464		6904012		4259728		4002576		4006508		1.003975702		0.9463715902		0.9816648672		0.9457231699		1.7291596656		1.4237017757		1.3474959198		2.18397231		2.3242851604		2.3220040993

		107		49		0.0004859995										8946284		9017668		9274908		9571172		10152780		5389692		6205772		6701532		4018208		3803104		3789744		0.9920839845		0.9645684895		0.9347114439		0.8811659467		1.6598878006		1.4416069427		1.3349610209		2.2264362621		2.3523637534		2.3606565509

		42		48		0.0004753004										9383404		8955708		9123584		13582208		9472808		5566216		6327516		7105664		3776468		3565680		3883368		1.0477568049		1.0284778438		0.6908599839		0.9905620382		1.6857779145		1.4829522359		1.3205527309		2.4847036967		2.6315889255		2.4163056398

		61		47		0.000468654										9807720		9184332		9403968		9979468		9461712		5532268		6343184		6937064		4086200		3854576		5160852		1.0678751596		1.0429342167		0.9827898641		1.0365692805		1.7728208395		1.546182485		1.4138142592		2.40020557		2.5444354969		1.9004071421

		85		47		0.0004676813										10431992		10377272		10934384		10692448		10517564		5853240		7466628		8664684		4942312		4693064		4716272		1.0052730621		0.9540539275		0.9756411254		0.9918638955		1.7822593982		1.397149021		1.2039668152		2.1107514054		2.2228531296		2.2119148344

		55		44		0.0004393124										11464788		10851176		11046728		11989048		11176408		6423236		7592256		8431784		4897212		4688412		4674524		1.0565479723		1.0378446903		0.9562717574		1.0258025655		1.7848928484		1.510063412		1.3597108275		2.3410846825		2.4453456735		2.4526107899

		125		43		0.000423588										11283272		10505996		10912112		11413992		11000248		6572996		6764892		8224536		4420752		4211796		4205936		1.0739840373		1.0340135805		0.9885473899		1.0257288745		1.7166102033		1.6679160584		1.3719037767		2.5523422259		2.6789692568		2.6827017815

		70		38		0.000375604										11010176		10759928		10634976		11208396		10599704		6491728		7101020		7926420		4357652		4156236		4337580		1.0232574047		1.0352798163		0.9823150431		1.038724855		1.6960316267		1.5505062653		1.3890477668		2.5266303964		2.6490738255		2.5383222903

		67		38		0.0003752798										11569336		10906268		11426832		11069432		12035752		6502152		8342080		8647684		5056396		5712848		4698584		1.0607969656		1.0124709981		1.0451607634		0.9612474567		1.7793087581		1.3868646668		1.3378536959		2.2880597168		2.0251433261		2.4623026852

		3		36		0.0003608522										11336396		10650872		10809888		11390952		15772228		6429288		7393964		9814520		4666232		4477928		4582408		1.0643631808		1.0487061476		0.9952105847		0.718756792		1.763242835		1.5331959961		1.1550637219		2.4294540006		2.5316164083		2.4738949478

		88		36		0.0003579343										10324932		10433768		10820468		10564372		10913632		6287184		8071468		8038176		4632940		4357624		4407820		0.9895688691		0.9542038293		0.9773351412		0.9460582875		1.6422188376		1.2791888663		1.2844869284		2.2285917797		2.3693948812		2.342412349

		84		35		0.0003428582										10516432		10607568		11801732		10759516		10986436		6072956		7632024		8385096		4985792		4773696		5003460		0.9914083982		0.8910922566		0.9774075339		0.9572196115		1.7316825612		1.3779348702		1.2541814667		2.1092801304		2.20299575		2.1018319323

		40		34		0.0003409129										11008604		11073684		11547728		11191744		11353060		6968676		6695964		8557040		4549696		4478680		5192436		0.9941230037		0.9533134137		0.9836361518		0.9696596336		1.5797267659		1.6440655894		1.2864967325		2.4196350701		2.4580019113		2.1201231946

		63		34		0.0003376708										11431124		11799276		11744112		12409160		12090380		7524444		6656488		10150052		4959388		4940192		4917740		0.9687987636		0.9733493686		0.9211843509		0.9454726816		1.5191984949		1.7172905592		1.1262133435		2.3049464974		2.3139027795		2.3244669299

		109		33		0.0003238916										12374884		12539428		12457564		12765876		17039540		7747252		7126976		9580168		5248544		6439336		5135512		0.9868778703		0.9933630684		0.9693720979		0.7262451921		1.5973256066		1.7363442784		1.2917188926		2.3577746514		1.9217639831		2.4096689872

		31		31		0.0003042765										12320192		12393460		12672204		12482616		12623852		7282228		8501520		10283668		5533324		5294148		6828616		0.9940881723		0.9722217224		0.9869879839		0.9759455355		1.6918162958		1.4491752063		1.1980347868		2.2265444785		2.3271340355		1.8042004412

		106		30		0.0002995754										11882384		11989076		12748684		12282384		12044124		7080024		8099180		9427660		5288764		5065048		5058984		0.9911008989		0.9320478882		0.9674330325		0.9865710449		1.6782971357		1.4671095099		1.2603746847		2.2467222966		2.3459568399		2.3487688437

		62		27		0.0002715307										12633420		12589208		12695716		12724360		17293620		7298884		8141032		10797776		5929316		6346124		6198688		1.0035118969		0.995093148		0.9928530787		0.7305248988		1.7308700892		1.5518204572		1.1700020449		2.1306707215		1.9907300897		2.0380796711

		103		27		0.000270396										12890888		13000796		13341920		13698396		13179844		7704212		8455044		10183924		5618944		5397264		6659080		0.9915460561		0.9661943708		0.9410509084		0.9780759165		1.6732260223		1.5246387837		1.265807561		2.294183391		2.38841161		1.9358361816

		15		27		0.0002690991										12930004		13146792		13114248		13807256		13125172		7480524		9035488		10751304		5909044		5662680		5627796		0.9835101978		0.9859508528		0.9364644213		0.985130252		1.7284890738		1.4310244228		1.2026451861		2.1881718938		2.283371831		2.2975253545

		117		27		0.000265857										12921100		13092140		13521864		13751124		13103244		7959284		7753036		11532512		5463636		5776472		5413512		0.9869356729		0.9555709183		0.9396395524		0.9860993201		1.6233997932		1.6665858381		1.1204063781		2.3649269461		2.2368497588		2.3868239324

		78		26		0.0002585621										11959368		12276932		12713120		12193160		13081448		8132324		6579056		10446392		5660192		5565828		5544480		0.9741332769		0.9407106989		0.9808259713		0.914223563		1.470596597		1.8177939206		1.1448323976		2.1128908701		2.1487131834		2.1569864081

		77		26		0.0002571031										12133092		12075364		13132724		13637340		12449972		8161004		6533320		9811264		5779660		5859632		5679504		1.0047806426		0.9238823568		0.8896963777		0.9745477339		1.4867156051		1.8571097084		1.2366492228		2.0992743518		2.0706235477		2.1362942961

		71		25		0.0002451072										11403784		11483092		11705408		12426576		11684536		7897112		6156232		9201696		5571132		5485148		5462008		0.9930934978		0.9742320814		0.9176931763		0.975972345		1.444044861		1.8523967258		1.2393132744		2.0469419859		2.0790294081		2.0878372935

		53		25		0.0002441345										10504904		10588808		10799216		10859980		11218832		6907148		5812992		8293232		4791372		4714352		4705956		0.9920761619		0.9727469105		0.9673041755		0.9363634289		1.5208743174		1.807142346		1.2666839659		2.1924626182		2.2282816387		2.2322571652

		115		24		0.0002420271										9909384		9827612		11153716		11266944		10332656		6409524		6120228		7566904		5113560		4333456		4317828		1.0083206378		0.8884378982		0.8795094748		0.9590355084		1.5460405484		1.619120072		1.3095691448		1.9378640321		2.2867161914		2.2949927602

		101		24		0.0002410545										8692156		8706912		9206288		9176092		9482976		6169556		4855668		6632204		4105720		4064080		4048344		0.9983052545		0.9441542563		0.9472612088		0.916606348		1.408878694		1.7901050896		1.3105984074		2.1170844578		2.1387758115		2.147089279

		123		24		0.0002410545										8984196		8488624		9440884		8797072		9089420		6453588		5166908		6463104		4683012		4649776		4331064		1.0583807222		0.9516265638		1.0212711684		0.9884234638		1.3921241951		1.7387954266		1.3900744905		1.9184652954		1.9321782383		2.0743623276

		89		24		0.0002405681										8761328		8336132		11736052		8540484		8753864		5952076		5202272		7221932		4030704		3954744		4393156		1.05100639		0.7465311163		1.0258584876		1.000852652		1.4719785164		1.6841349318		1.213155704		2.173647085		2.2153970017		1.9943129723

		19		24		0.0002400818										7601876		7893564		7951984		8593036		8679860		6012224		4496708		5660280		4276144		4004580		3480456		0.9630473636		0.9559722454		0.8846554349		0.8758062918		1.2644033223		1.6905425035		1.3430211933		1.7777408806		1.8982954517		2.184160926

		108		24		0.0002395955										7428456		7924944		7649112		7792268		8149104		5428332		4965720		5396592		4077412		3461324		3433612		0.9373512292		0.9711527299		0.9533111541		0.9115672103		1.3684601458		1.4959474155		1.37650873		1.821855628		2.1461313648		2.1634523644

		68		24		0.0002394334										7055580		7061960		7541376		7230076		9138072		4896184		4020840		5987612		4108320		3110720		3078288		0.9990965681		0.935582578		0.9758652606		0.7721081646		1.4410365297		1.7547527382		1.1783629267		1.7173881295		2.2681501389		2.2920467481

		99		24		0.0002392713										6926620		6994264		7493136		7251876		7594696		4186296		5781740		5079004		3866924		2863944		3032036		0.9903286464		0.9243953399		0.9551487091		0.9120338721		1.6545939418		1.1980165141		1.3637752599		1.7912480307		2.4185598601		2.2844781526

		41		24		0.0002391092										7476788		7052800		7438964		7309524		7320608		3916860		5270768		4883940		4512860		2972752		3928224		1.0601162659		1.005084579		1.0228830222		1.0213342935		1.9088729237		1.4185386266		1.5308926809		1.6567737532		2.515106541		1.9033507254

		91		24		0.0002376502										7695128		7151468		14166392		7363968		7936856		3985000		5459832		6262384		3769804		3190480		3238148		1.0760207555		0.5431960375		1.0449703203		0.9695436077		1.9310233375		1.4094074689		1.2287857148		2.0412541342		2.4119029112		2.3763978669

		81		24		0.000237326										7795828		7480724		7551320		9515192		7639180		4523788		5475412		5995164		3825116		3829340		5013520		1.0421221261		1.0323795045		0.8193032784		1.0205058658		1.723296494		1.4237883834		1.300352751		2.0380631594		2.0358150491		1.5549609855

		127		24		0.0002371639										7387928		7432504		8280464		7911608		8406064		4273812		5841108		5446912		3763288		3186944		3191648		0.9940025596		0.8922118374		0.9338086518		0.8788807699		1.7286506753		1.2648161958		1.3563516356		1.9631577493		2.3181856976		2.3147690472

		13		24		0.0002360291										7505048		7566248		12489852		8372432		9291460		4387428		6565684		5223888		3900716		3220892		3181060		0.9919114467		0.6008916679		0.8963999946		0.8077361362		1.7105803218		1.1430717653		1.4366785812		1.9240180521		2.3301147632		2.3592915569

		37		24		0.0002360291										7675968		7584848		8165728		8156816		8131464		4484212		5429780		5693688		3847036		3212496		3519796		1.0120134247		0.940022494		0.9410495468		0.9439835188		1.7117763389		1.4136793756		1.3481539557		1.9952940394		2.3894093565		2.1807991145

		95		24		0.0002350565										7565560		7685424		9218092		7859636		8417040		4894612		5491464		5303588		4094836		3232652		3310104		0.9844037232		0.8207294959		0.9625840179		0.8988385466		1.5456914665		1.3776945456		1.4264984384		1.8475855932		2.3403570814		2.2855958604

		83		24		0.0002337596										7645984		7685440		8380364		8260464		8047328		4512976		5702972		6887520		4142320		3199844		4434712		0.9948661365		0.9123689615		0.9256119269		0.9501270484		1.6942221718		1.3407016552		1.1101214951		1.8458216652		2.3894864875		1.7241218821

		73		23		0.0002282479										7938104		7713212		8007512		8064724		8271280		4538444		5437608		5646780		5094144		3184356		3612940		1.0291567249		0.9913321391		0.9842995247		0.959718931		1.7490805219		1.4598521997		1.4057753268		1.5582802528		2.492844393		2.1971314221

		7		23		0.0002275995										8289000		7738048		8329568		8032868		8294768		4589220		5178344		8272664		3777900		3166448		3156076		1.0712003854		0.9951296394		1.0318854984		0.9993046219		1.8061892871		1.6007047813		1.0019746964		2.194076074		2.6177597106		2.6263626098

		59		23		0.0002254921										8157588		7600984		7925964		7895536		8250748		4545508		5379020		5558432		4286884		4577416		3248716		1.0732278873		1.0292234484		1.0331898936		0.9887089025		1.7946482549		1.5165565475		1.4676059723		1.9029178303		1.7821382195		2.5110191226

		121		23		0.0002250058										7776716		7264508		7567032		7632224		7883704		4380644		5505456		5592832		3639120		3069716		3003272		1.0705082849		1.0277102039		1.0189318343		0.9864292216		1.7752449183		1.4125471169		1.390479099		2.1369770714		2.5333666046		2.5894144786

		9		23		0.0002246816										7115964		7182064		7724860		7433012		7723700		4358132		5102708		5214324		3562792		2996208		2981728		0.9907965175		0.9211770828		0.9573459588		0.9213154317		1.6328013929		1.3945465819		1.3646954044		1.9972998704		2.3749899873		2.3865235192

		33		23		0.0002241952										7173044		7169660		7813364		7520748		7762076		4429704		5050948		6337512		3659668		2959024		2940300		1.0004719889		0.9180481032		0.9537673646		0.9241141159		1.6193054886		1.4201381602		1.1318391192		1.9600258821		2.4241249818		2.4395619495

		102		22		0.0002203046										7127304		7225040		7559232		7703200		7838052		4969000		5040496		5148912		4295940		2879848		3046592		0.9864726008		0.9428608621		0.925239381		0.9093208364		1.4343537935		1.4140084627		1.3842349607		1.6590790374		2.4748889525		2.3394350146

		86		22		0.0002188457										7723560		7279992		7701768		7518448		7729724		4423200		5039664		5099540		4174504		3468452		3009088		1.0609297373		1.0028294802		1.0272811623		0.9992025588		1.7461475855		1.5325545513		1.5145601368		1.8501742962		2.2268031964		2.5667444754

		116		22		0.0002141445										7666612		7594292		7442216		7532756		7812316		4402132		4909876		9347588		3823424		4250280		3029456		1.0095229417		1.030151772		1.0177698574		0.9813494487		1.7415679493		1.5614675401		0.8201700802		2.0051691887		1.803789868		2.5306893383

				10112673		100										7128680		7032704		7337016		7761440		7644004		4383024		4993244		6030792		4355484		2810144		3062956		1.0136470979		0.971604805		0.9184738914		0.932584546		1.6264296066		1.427665061		1.1820470678		1.6367136236		2.5367667991		2.3273857019

																6185840		6311412		6683936		7480756		7854032		4350244		4040416		4863148		3689564		2718832		3089648		0.9801039767		0.9254786401		0.8269003828		0.7876005598		1.4219524238		1.5309908683		1.2719826746		1.6765775035		2.2751828726		2.0021180406

																6223076		6235892		6856132		6606420		7033176		4636064		3865324		4764540		3902112		2701364		2688964		0.9979448008		0.9076657217		0.9419740192		0.8848173286		1.3423188291		1.6099752569		1.3061231514		1.594796869		2.3036791784		2.31430246

																6337324		6613100		8418536		6638832		7015984		4626372		3776412		4942964		4014372		2774680		2759748		0.9582985287		0.752782194		0.9545841799		0.9032694487		1.3698258592		1.6781336358		1.2820898554		1.5786588786		2.2839837387		2.29634155

																6269292		6287208		6853656		6588200		7359428		4755940		3755876		5958032		3265088		3162392		2761828		0.9971504044		0.9147368937		0.9515940621		0.8518721835		1.3182025005		1.6691956816		1.0522420826		1.9200989376		1.9824525233		2.2699791587

																6396472		6421392		7416580		6801048		7105816		4554632		3769332		4688512		3959700		2783752		2756472		0.9961192215		0.8624557411		0.9405126975		0.9001741672		1.4043883238		1.6969776077		1.364286153		1.6153930853		2.2977880213		2.3205285597

																6576676		6596852		6963172		7025812		7211812		4670052		3848684		4878448		3848796		3468352		2910396		0.9969415715		0.9444942621		0.9360734389		0.9119311485		1.4082661178		1.7088116354		1.3481082508		1.7087619089		1.8961962338		2.2597186087

																6674592		6800708		7304164		7114832		7199892		4710564		3878424		5182192		3388928		3828316		2932072		0.9814554602		0.913806426		0.9381236268		0.9270405723		1.4169411561		1.7209546971		1.2879862421		1.9695290074		1.7434799008		2.2764079463

																6858272		7383376		7266188		8059436		8945448		4825084		3938936		5904828		4045516		3044428		3315320		0.9288802304		0.9438610727		0.8509617795		0.766677309		1.4213787781		1.741148371		1.1614685474		1.695277438		2.2527292483		2.0686606421

																6877884		6931300		7605544		7566980		7698756		4793820		3918536		5926660		3456704		3035360		3051288		0.9922935092		0.9043250555		0.9089338151		0.8933760207		1.4347397274		1.755217765		1.1604991682		1.9897231582		2.2659203521		2.2540920424

																6893112		6929736		7325380		9580756		7939656		4763176		4272892		6246164		3944088		3026492		3034300		0.9947149502		0.940990365		0.7194747471		0.8681877401		1.4471671842		1.6132193372		1.1035752503		1.7477074548		2.27759135		2.2717305474

																6878604		6920528		7422692		7268904		7573116		4761036		3987316		6259460		3430664		3312456		3354604		0.9939420807		0.92669937		0.9463055228		0.9082924387		1.4447704239		1.7251213598		1.0989133248		2.0050357598		2.0765872815		2.0504965713

																6840508		7247724		7318072		7496764		7675240		4757764		3935608		4961456		3394120		16463440		3013816		0.9438146375		0.9347418282		0.91246143		0.8912435311		1.4377568959		1.7381070472		1.3787299535		2.0153995734		0.4154968828		2.2697165321

																6699940		6779508		7355028		7128148		7835684		4639300		3874020		5161316		3581252		3243752		2925488		0.9882634551		0.9109333098		0.9399271732		0.8550549001		1.4441704567		1.7294541587		1.2981069169		1.8708373496		2.0654908267		2.290195687

																6561192		6528488		6954572		6966740		7383952		4517448		3752836		4999372		4049924		2918392		2882464		1.0050094294		0.9434357715		0.9417879812		0.8885745736		1.4524111844		1.7483289971		1.3124032378		1.6200778089		2.2482216234		2.2762442133

																6260552		6294436		7240204		7073572		7169864		4413084		3649620		5103360		3447684		2892504		2700292		0.994616833		0.8646927628		0.8850623136		0.8731758371		1.418634225		1.7153983154		1.2267510033		1.8158717562		2.1644056499		2.3184722245

																6364144		6505580		6986104		6757396		7499604		4403980		3714232		4710776		4133928		2771964		2739376		0.978259279		0.9109718378		0.9418042098		0.8485973393		1.4450892148		1.7134481637		1.3509757203		1.53949077		2.2958970607		2.3232093732

																6529380		6901804		7086140		7063380		7100348		4474316		4641212		4857516		3443240		2815872		2783240		0.9460396151		0.9214297206		0.9243988006		0.9195859133		1.4593023828		1.4068264927		1.3441808529		1.8962895412		2.318777274		2.345963697

																6951380		6508456		7033028		6850416		7166280		4395088		3856528		4665028		3480008		2725808		20763404		1.0680536213		0.9883907756		1.014738375		0.9700123355		1.5816247593		1.802496961		1.4901046682		1.9975183965		2.5502089656		0.3347899988

																6592584		6268476		6610868		6596948		6981720		4167668		3818928		4614640		3471792		2903276		3500752		1.0517044334		0.9972342512		0.999338482		0.9442635912		1.5818400122		1.7262917761		1.4286236846		1.8988994732		2.2707396748		1.8831908116

																5769620		5860652		6427504		6195684		6398608		3812104		4836064		4132728		3408596		2567044		3196272		0.9844672572		0.8976454935		0.9312321287		0.9016992446		1.5135001563		1.193040456		1.3960802647		1.6926675969		2.2475734736		1.8051092022

																5814616		5910876		6309084		6223096		7628304		4088780		3421504		4705892		3512788		2580296		2852524		0.9837147658		0.9216260237		0.9343606462		0.7622423018		1.422090697		1.6994327641		1.235603367		1.65527097		2.2534685943		2.0384108951

																5692456		5753264		6080132		6090116		6585680		4038868		3370656		4067556		3952364		2740452		2659160		0.9894306953		0.9362388843		0.9347040352		0.8643687516		1.4094186787		1.6888273381		1.3994782125		1.4402661293		2.0771960246		2.1406970622

																6237928		5750488		6896228		6177596		6425672		4185676		3337788		4367688		3370728		3256080		2693272		1.0847649799		0.9045420192		1.0097662586		0.9707821999		1.4903035973		1.8688808277		1.4281990838		1.8506174334		1.9157784821		2.3161151195

																6270384		5754812		7292580		6105480		6528868		4428652		3557576		5774384		3491784		3089432		2733848		1.0895897207		0.8598306772		1.0270091786		0.9604090633		1.4158674016		1.7625439344		1.0858966082		1.7957536892		2.0296235683		2.2936110566

																6404400		5934272		6547984		6395560		6677676		4713192		3978496		4646896		3598320		2813272		2951280		1.079222523		0.9780720295		1.0013822089		0.9590761816		1.3588243382		1.6097540377		1.378210315		1.7798305876		2.2764951274		2.1700414735

																7147840		6493520		6925260		6874260		7033416		4975196		3634028		4938508		4372336		3671236		2948636		1.1007650704		1.0321403095		1.0397977382		1.016268624		1.4366951573		1.9669193523		1.4473683145		1.6347874454		1.9469846123		2.4241174563

																8354452		8171360		8403460		8244956		8431148		5285496		4637096		5933744		3648980		3200516		3213456		1.0224065517		0.9941681165		1.013280362		0.9909032554		1.580637276		1.8016560365		1.4079562583		2.289530773		2.6103453318		2.5998339482

																9041560		8668828		8741604		8848312		9060596		5420100		5519312		6411768		3681316		3349996		3379360		1.0429968157		1.0343136111		1.0218400979		0.9978990345		1.6681537241		1.6381679456		1.4101508352		2.4560673411		2.698976357		2.6755243596

																9289720		8631792		9153476		8950060		9442328		5395920		6197432		6578360		3672768		3980756		4310456		1.0762214845		1.0148844002		1.0379505836		0.983837884		1.7216192975		1.4989627962		1.412163518		2.5293511597		2.3336572249		2.1551594541

																9300268		8723212		9171464		8861200		9155068		5505696		6013892		6640480		6328272		3519076		3524660		1.0661517799		1.0140439956		1.0495494967		1.0158600679		1.6892084125		1.5464640868		1.4005415271		1.4696378411		2.6428153299		2.6386284067

																9531060		8954112		9197408		9470092		9995332		5673460		6102536		6782248		4031500		3578804		3568068		1.0644338601		1.0362767423		1.0064379522		0.9535511177		1.6799378157		1.5618195452		1.4052951175		2.3641473397		2.6631969787		2.671210302

																9928816		9168048		9419896		10048100		9379380		5906696		6176808		7569628		3829688		3635568		3821732		1.0829803683		1.0540260742		0.9881287009		1.0585791385		1.6809424423		1.6074347786		1.3116649854		2.5925913547		2.7310219476		2.597988556

																9922672		9314244		9568464		9684636		9584520		5878044		6385444		8038680		4071020		4771680		3670336		1.0653223171		1.0370182717		1.0245787245		1.0352810574		1.6880908003		1.5539517691		1.2343658412		2.4373921032		2.0794923381		2.7034778287

																9801068		9210508		9646708		9400444		9744528		5472716		6376792		6797836		4473992		4101732		3990328		1.0641180704		1.0160013136		1.0426175615		1.0058022307		1.7908965128		1.5369903864		1.4417923586		2.1906762462		2.3894949743		2.4562061064

																9363200		9300080		9689548		10959928		9467692		5423228		6405172		6699044		4263128		3814840		3860700		1.0067870384		0.9663195848		0.8543121816		0.9889633081		1.7264994206		1.4618186678		1.3976919692		2.1963215742		2.4544148641		2.4252596679

																8853584		8889636		9518624		9242604		9397992		5609472		6209652		6664968		5790048		3571304		3565156		0.9959444909		0.9301327587		0.9579101301		0.9420718809		1.5783275146		1.4257778053		1.3283760702		1.5291037311		2.4790899907		2.4833651038

																9109336		9548268		9587548		9752348		9618776		5675736		6775800		6958264		4046180		3878980		5174980		0.9540301969		0.9501215535		0.9340659296		0.9470369203		1.6049611892		1.3443926916		1.3091391761		2.2513422537		2.3483843691		1.7602649672

																10422728		10396196		10664832		10647084		10843304		5870428		8254212		8034808		4911448		4693176		4692524		1.0025520873		0.9772988454		0.9789279393		0.9612132981		1.7754630497		1.2627162956		1.2971968963		2.1221293598		2.2208261527		2.2211347241

																10762784		10942656		11046244		11274200		10991328		6439084		7643300		9084456		4994608		6017936		4676092		0.9835623088		0.9743387888		0.9546383779		0.9792068802		1.6714774959		1.4081331362		1.184747221		2.1548806233		1.788451057		2.3016621572

																11121912		10796124		10779720		10793640		10756368		6553732		6729020		9640936		4681700		4635408		4215748		1.0301763855		1.0317440527		1.0304134657		1.0339839619		1.6970349108		1.6528279006		1.1536133006		2.3756139864		2.3993383107		2.6381823581

																11035152		10383608		10643308		10464636		11118392		6506912		7075416		8674916		4377036		4205844		4131116		1.062747361		1.0368159974		1.0545184754		0.9925133059		1.6959122853		1.5596470935		1.2720759486		2.5211471873		2.6237663594		2.6712278232

																11599800		10905832		11174844		11060388		11378904		6504652		7651068		8520708		4936836		4709020		4713940		1.0636327426		1.0380279134		1.0487697177		1.0194127659		1.7833083153		1.5161020658		1.3613657457		2.3496425646		2.4633150847		2.4607440909

																11454068		10774140		11154616		11190272		10911896		6420104		7176284		8350544		4673092		5522168		4493536		1.0631074035		1.0268455678		1.0235736897		1.049686324		1.7840938402		1.5961001543		1.3716553077		2.4510683719		2.0741976702		2.5490099556

																11050536		10408060		10629432		10536856		10559720		7043184		7325420		8922708		4941572		4351860		4398188		1.0617286987		1.0396167923		1.0487507849		1.0464800203		1.5689688073		1.508519102		1.2384733424		2.2362389944		2.5392673478		2.512520156

																11238566		10921876		11176364		10728592		10950728		6601424		8246164		8234348		5212940		4777292		4758220		1.0289959344		1.0055654952		1.0475341033		1.0262848278		1.7024457147		1.3628841241		1.3648398149		2.1558978235		2.3524971888		2.3619265187

																11748920		11074520		11311840		11130976		12792832		6983628		6914428		10222336		4504604		5526696		4454192		1.0608965445		1.0386391604		1.0555157068		0.9183986783		1.6823519237		1.6991890002		1.1493380769		2.60820263		2.1258487892		2.6377219482

																11953312		11555392		11739772		11634732		11987960		7547264		6648896		8954388		5194088		5488128		4903284		1.034435872		1.0181894504		1.0273818082		0.9971097668		1.5837940742		1.7977889863		1.3349111073		2.3013302817		2.1780308331		2.4378175933

																12253940		12914904		15050878		12559624		14320900		7761564		7899660		9933164		5274096		5176124		5481624		0.9488216095		0.8141677848		0.9756613733		0.855668289		1.5787977784		1.551198406		1.2336391506		2.3234199757		2.3673969171		2.2354579592

																12293504		12376428		12686028		12514344		12786488		7277156		7907968		9732860		5768140		5266856		5259928		0.9932998439		0.969058558		0.9823530502		0.9614449253		1.6893280837		1.5545717939		1.2630926572		2.1312769801		2.3341257099		2.3372000529

																11890380		11946828		12198060		13230636		12071336		7093756		8140872		9232508		5257372		6310240		5055228		0.9952750638		0.9747763169		0.8987005613		0.9850094472		1.6761754986		1.4605781788		1.287881906		2.2616584864		1.8842991709		2.3520956918

																12411840		12735988		12738432		13587540		12690964		7347680		7711668		9672860		6534752		5389396		5374232		0.9745486569		0.9743616797		0.9134721959		0.9780060837		1.6892189099		1.6094883753		1.2831613401		1.8993589963		2.3030113207		2.3095095262

																12829832		12909228		13139904		13465712		13355324		7709936		8113148		10521572		5774820		5419400		5367460		0.9938496709		0.9764022629		0.9527778405		0.960652995		1.6640646563		1.5813629925		1.2193835674		2.2216851781		2.3673897479		2.390298577

																12873504		12986416		13140068		13048124		13116636		7539380		8370200		10627776		6048976		6469900		6144656		0.9913053763		0.9797136514		0.9866172333		0.9814638448		1.7075016779		1.5380162959		1.2113074269		2.1282121139		1.9897531647		2.0950731823

																13050600		13115648		13548940		13025936		13233192		7966116		8159996		10388332		5459352		5412104		5415048		0.995040428		0.9632192629		1.0018934532		0.9862019685		1.6382638666		1.5993390193		1.2562748283		2.3905034883		2.4113727305		2.4100617391

																12142988		12110032		12531576		12572104		13903996		8161620		6907000		10941728		5853084		5562112		5556876		1.0027213801		0.9689912905		0.9658676066		0.873345188		1.4878158993		1.7580697843		1.1097870464		2.0746307417		2.1831613603		2.1852184573

																12745576		12154176		12895968		12279160		13057420		8153696		6570392		9708208		5741240		5700732		5672232		1.0486581731		0.9883380604		1.0379843572		0.9761174872		1.5631654651		1.9398501642		1.312865979		2.2200040409		2.2357788438		2.2470124635

																12099520		11725008		11914044		11631176		11984612		7862836		6167752		9387388		5743516		5486124		5473160		1.0319413002		1.0155678458		1.0402662637		1.0095879616		1.5388239053		1.9617390583		1.2889123151		2.1066399049		2.2054769451		2.2107009479

																11188928		10556952		10924716		10752704		18477828		6874480		5813232		8039704		4826276		4726664		5373440		1.0598634909		1.0241847935		1.0405687723		0.6055326416		1.6276035424		1.9247344678		1.3917089485		2.3183357106		2.3671934371		2.0822653645

																9755836		10172648		10329800		10046556		10793780		6386364		5552104		7678160		4636544		4776104		4340084		0.9590262044		0.9444360975		0.9710627204		0.9038386923		1.5276041265		1.7571421573		1.2705955594		2.1041180673		2.04263475		2.2478449726

																9268368		8885746		9112848		9048264		9265800		6597920		4854304		6293452		4119912		4544400		4047548		1.0430602		1.0170660149		1.0243255502		1.0002771482		1.404740888		1.9093093469		1.472700197		2.2496519343		2.0395141273		2.2898722881

																8480160		8618000		8998620		8948584		9064328		6461296		6308844		8483320		4434224		4318048		4293188		0.9840055697		0.942384499		0.9476538411		0.9355530824		1.3124549626		1.344170184		0.9996275043		1.9124338328		1.9638873862		1.975259411

																8161160		8470004		8808964		8479072		9189744		5970980		5003416		6237704		3991760		3960304		3940660		0.963536735		0.9264608188		0.9625062743		0.8880726166		1.3668041092		1.6311176204		1.3083596144		2.0445016734		2.0607407916		2.0710134851

																7575236		7702376		8078348		7976376		8819132		5355816		4453368		6476456		3841804		3503604		3474396		0.9834934052		0.9377209301		0.9497089906		0.8589548268		1.4143943705		1.7010128065		1.1696576029		1.9717913772		2.16212677		2.1803029937

																7390012		7434948		8041740		8031800		8483704		5383976		4780928		5350376		4824108		3448296		3492024		0.9939561111		0.9189568427		0.9200941258		0.8710831967		1.3725937857		1.545727524		1.381213582		1.5318919062		2.1430909643		2.116254642

																6914180		6957868		7570532		7300856		7772520		4871744		3982216		4897544		4187892		3024824		3054672		0.9937210651		0.9133017336		0.9470368954		0.8895673475		1.4192412409		1.7362644317		1.4117647539		1.65099291		2.2858123316		2.2634770607

																6940456		6938780		7164576		7146192		7862888		4156796		4904936		4579308		3941060		2882980		3133396		1.000241541		0.9687183163		0.9712104013		0.8826853441		1.6696648091		1.4149942018		1.5156124026		1.7610632672		2.4073895761		2.214994849

																6921376		6925748		7481184		7279820		16176808		3877220		5127108		4899920		3793380		3299428		3343764		0.9993687324		0.9251712028		0.9507619694		0.4278579557		1.7851388366		1.3499571298		1.4125487763		1.8245933706		2.0977502767		2.0699355577

																7078300		7235956		7581564		7552192		13159892		4034356		5456588		4928152		5730488		3029748		3218784		0.9782121395		0.9336200288		0.9372510657		0.5378691558		1.7545055518		1.2972025742		1.4362990427		1.2352002133		2.3362669106		2.1990602662

																7383872		7517684		7983248		7580592		16166840		4094364		5317508		5066288		3752512		4847816		3139996		0.9822003692		0.9249207841		0.9740495201		0.4567294536		1.8034234377		1.3885963124		1.4574520833		1.967714427		1.5231337163		2.351554588

																7378000		7435432		7808940		7819636		8107484		4270104		5532520		5071584		5242496		3162004		3308588		0.9922759027		0.9448145331		0.9435221793		0.9100233809		1.7278267696		1.3335695126		1.4547723157		1.4073448983		2.3333303816		2.2299542887

																7524688		7539080		8092164		7898280		8091460		4382884		5504988		5467460		3775424		3385132		3349688		0.9980910138		0.9298733936		0.9526995751		0.9299542975		1.7168348512		1.3668854501		1.3762675904		1.9930709769		2.2228639829		2.2463847379

																7521492		7575840		7911592		8127224		13183236		4387904		5832476		6604280		3915332		3444656		4128808		0.9928261421		0.950692604		0.9254687701		0.5705345789		1.7141423331		1.2895881612		1.1388814526		1.9210355597		2.1835248571		1.8217102854

																7562556		7604360		7890528		7865360		8135088		4446744		6151148		5390416		3670768		3267484		4614960		0.9945026274		0.9584347207		0.9615015714		0.9296219045		1.7006951603		1.2294544043		1.4029633334		2.0602108333		2.3144890687		1.6387045608

																7607260		7674928		8366120		7933024		8289352		4583352		5481104		6820416		3671264		3209340		3184220		0.9911832398		0.909293675		0.9589357098		0.9177146778		1.6597590584		1.3879065239		1.1153659835		2.0721092245		2.3703502901		2.3890497516

																7650252		7712260		8147136		8159420		8521536		4532884		5526892		5594176		3809588		3195048		3164320		0.9919598146		0.9390112059		0.9375975253		0.8977550526		1.6877228714		1.3841869897		1.3675386688		2.0081573125		2.3944090981		2.4176606664

																7736556		7733116		8200384		8017704		8072356		4587216		5819960		5528428		4180736		3162076		3129496		1.0004448401		0.9434382585		0.9649341008		0.95840124		1.6865471345		1.3293142908		1.3994133595		1.8505248837		2.446669846		2.472141201

																7531264		7598072		8071508		8046104		8434996		4624984		5399652		5767412		3639672		3914944		3096064		0.9912072431		0.9330677737		0.9360137527		0.892859226		1.6283870387		1.3947684036		1.3058307608		2.0692150282		1.9237220251		2.4325285265

																7203008		7291704		7614236		7806496		8214808		4392380		5656120		5247176		4336388		2985368		3208824		0.9878360394		0.9459922177		0.9226941255		0.8768321792		1.6398872593		1.273489247		1.3727399272		1.6610616947		2.4127705529		2.2447501016

																7247368		7163648		7628928		7535184		7876980		4359136		5002036		5282496		4078060		2903632		3040776		1.011686783		0.9499851093		0.9618037197		0.9200693667		1.6625698304		1.4488836146		1.3719590133		1.7771607088		2.495966431		2.3833942388

																7130068		7180456		7798708		7532912		7800756		4428220		4900196		5307888		3963732		3298776		2921516		0.9929826184		0.9142627215		0.9465221418		0.9140226922		1.6101431275		1.4550577161		1.3432966182		1.7988269641		2.1614283601		2.4405370363

																7126792		7180196		7705440		8712508		7719132		5136372		5072688		5888796		3687604		2873236		2968840		0.99256232		0.924903964		0.8179954612		0.9232633928		1.3875147672		1.404934031		1.2102290519		1.9326348491		2.4804060648		2.4005308471

																7277680		7307428		7572960		7457316		7887468		4423240		5037336		5216168		4109876		2948804		3085608		0.9959290738		0.9610086413		0.9759114405		0.9226890049		1.6453278592		1.4447477794		1.3952157983		1.7707784858		2.4680107596		2.3585886477

																7670388		7142224		7618712		13473836		8910900		4413340		4943888		6214568		3834776		2830708		3114000		1.0739495149		1.0067827738		0.5692801961		0.8607871259		1.7380006979		1.5514890305		1.2342592438		2.0002180049		2.7097065469		2.463194605

																6997348		7139980		7608432		7619832		7551952		4415936		4975516		12127764		3716160		3788208		3235364		0.9800234735		0.9196833198		0.9183073853		0.9265615036		1.5845673488		1.4063562453		0.5769693408		1.8829512185		1.8471393334		2.1627699387

																6173860		6254168		6836220		6544064		6828516		4350788		3799128		5887888		4515456		2863728		3072848		0.9871592832		0.9031101983		0.9434290374		0.9041290963		1.4190211061		1.6250729115		1.048569538		1.3672727627		2.1558821229		2.0091654387

																6216104		6240924		6730252		6597208		7041116		4316080		3674288		4825980		4053532		2781720		2687044		0.9960230248		0.9236064266		0.9422325323		0.8828293697		1.4402198291		1.6917846396		1.2880500955		1.5335031276		2.2346260587		2.3133614485

																6302944		6331024		6850608		6724792		7134656		4405964		3680152		5037800		3277892		2769060		3014832		0.9955646985		0.9200561468		0.9372697327		0.8834264749		1.4305482296		1.7126857804		1.2511302553		1.9228650608		2.276203477		2.0906451835

																6276496		6290276		6843148		6736372		7273100		4414984		3643372		6227972		3853576		2769216		2774876		0.9978093171		0.9171942504		0.9317323925		0.8629739726		1.4216350501		1.7227162091		1.0077913003		1.6287458714		2.2665245326		2.2619014327

																6380252		6473756		6816584		6955064		7180488		4742728		3722000		5012208		3857268		2784064		2761960		0.9855564529		0.9359896394		0.9173534564		0.8885540927		1.3452704857		1.7141998925		1.2729423839		1.6540857415		2.291704501		2.3100450405

																6590696		6630636		7195324		7047692		7506684		4642604		3835568		5160696		3214468		2921540		3578112		0.9939764451		0.9159693156		0.9351566442		0.8779770136		1.4196119247		1.7183102998		1.2770944074		2.0503224795		2.2558979169		1.8419479323

																7156696		6697216		7119092		7144120		7350604		4677684		3840708		7176228		3292172		2946556		2935732		1.0686076125		1.0052821343		1.0017603288		0.973620127		1.5299656839		1.8633793561		0.9972782359		2.173852399		2.4288342051		2.4377892805

																7362868		6882044		7241704		7236336		7511416		4749480		3903160		5736420		3441560		3015380		3011576		1.0698664525		1.0167314212		1.0174856447		0.9802237022		1.550247185		1.8863864151		1.283530146		2.1393984123		2.4417711864		2.4448554511

																7376136		6918480		7259264		7515416		7515792		4763416		4457952		6326012		3856604		3031928		3763000		1.0661497901		1.0160997038		0.9814674264		0.9814183256		1.548497129		1.6546019338		1.1660009497		1.9125987527		2.4328203044		1.960174329

																7407128		6925544		7458792		7327504		7687936		4750400		3953760		5038496		3503444		3040356		3016384		1.0695373533		0.9930734092		1.010866456		0.9634742017		1.559264062		1.8734389543		1.4701069526		2.1142418717		2.4362699631		2.4556316437

																7381228		6905924		7487740		7281328		7654544		4722632		3942876		5485996		4020564		3008984		3046992		1.0688255475		0.9857751471		1.0137200247		0.9642936274		1.5629479494		1.8720416265		1.3454672588		1.8358687985		2.4530632267		2.4224638594

																7357912		6941036		7487868		7198624		7577252		4750348		3916684		6073784		3345152		3021844		3758168		1.0600596222		0.982644459		1.0221275622		0.9710528302		1.5489206264		1.8786075159		1.2114214137		2.1995747876		2.4349079569		1.9578454183

																6703776		6731268		7747308		7104668		7659504		4643324		3835732		5098984		3436760		2933144		2920444		0.9959157769		0.8653039223		0.9435734365		0.8752232521		1.4437450413		1.7477175152		1.3147277968		1.9506092948		2.2855257021		2.2954646622

																6649116		6530064		7447892		7583528		7289964		4580216		3843732		5057684		3175560		3163404		2829252		1.018231368		0.8927513987		0.8767839982		0.912091747		1.4517035878		1.7298594179		1.3146562735		2.0938404565		2.1018864489		2.3501321197

																6263328		6299016		6864848		6842152		7093240		4354480		3624996		4789784		3360288		2718768		2696468		0.9943343532		0.9123767926		0.915403224		0.8829995883		1.4383641675		1.7278165272		1.3076431004		1.8639259492		2.3037375753		2.3227896641

																6363712		6408764		6793692		8037340		18577052		4395728		3710996		4905480		3319100		2756844		2779524		0.9929702514		0.9367089353		0.7917684209		0.3425576889		1.4477037706		1.714825885		1.2972659149		1.917300473		2.3083322814		2.2894970506

																6505712		6553308		6944056		6973604		8290668		4476004		3809628		4899020		3534916		3039008		2781472		0.9927371032		0.936874933		0.9329052811		0.7847029938		1.4534642954		1.7077026943		1.3279619189		1.8404148783		2.1407353979		2.3389457093

																6606020		6490812		7019052		6934072		7503264		4379468		3872908		7661388		3360284		2692808		2871004		1.0177493971		0.9411555863		0.952689848		0.8804195081		1.5084069572		1.7057002129		0.8622484594		1.9659112146		2.4532086952		2.3009441993

																6464816		6267416		6802892		6806128		7171424		4196140		3851664		5253560		3624544		3095376		3088248		1.0314962339		0.9503040766		0.9498522508		0.9014689412		1.5406578427		1.6784475489		1.2305590876		1.7836218846		2.0885398091		2.0933603778

																5725564		5756580		6259988		6155772		6475024		3804884		3632948		4218032		3457196		3257772		2727732		0.9946120787		0.9146285903		0.9301130711		0.8842537109		1.504793313		1.5760104466		1.3574017456		1.6561294182		1.7575091197		2.0990199917

																6269340		5842576		6796192		6166212		6510060		4099248		3407820		4410864		3862124		2506112		2593000		1.0730438081		0.9224783526		1.0167246926		0.9630233823		1.5293878292		1.8396922373		1.4213405809		1.6232881181		2.5016200393		2.4177940609

																6147888		5702320		6348996		6051760		6305440		4015120		3366372		5518720		3894828		2917272		2650704		1.078138021		0.9683244406		1.0158843047		0.9750133218		1.531184124		1.8262651899		1.1140061464		1.5784748389		2.1074099364		2.3193415787

																6186312		6010940		7086888		6368700		6632500		4186516		3333560		4252052		3939820		2605192		2624016		1.0291754701		0.8729236302		0.9713618164		0.932727026		1.4776754705		1.8557674078		1.4549003634		1.5702016843		2.374608858		2.3575740392

																6227064		5765312		6116856		6202980		6572680		4428032		3701200		4006976		3924304		2640188		2770176		1.0800914157		1.018017099		1.00388265		0.9474162746		1.4062825201		1.6824446126		1.5540557268		1.5867944991		2.358568405		2.2478947186

																6476160		6097788		6418912		6484560		36928428		4706836		3971288		4387710		4203360		2847336		3054228		1.0620506977		1.0089186454		0.9987046153		0.1753705844		1.3759051728		1.6307454911		1.4759772182		1.5407102889		2.2744628663		2.1203917979

																6449296		6480776		7373380		6916504		64860368		4955192		3640424		7250492		3591416		2924732		2942992		0.995142557		0.8746729451		0.9324502668		0.0994335401		1.3015229279		1.7715782557		0.8894977058		1.7957529843		2.2050895603		2.1914079277

																7752336		8297976		8179156		8073768		8217856		5279240		4591136		6201952		4753472		3210396		3182468		0.9342442061		0.9478161316		0.9601881055		0.9433526214		1.4684568233		1.688544186		1.2499832311		1.6308786504		2.4147600483		2.4359509664

																8389020		8448660		8874088		8829428		8757784		5441648		5511140		7565596		3533640		3317664		3292976		0.9929408924		0.9453388337		0.9501204382		0.9578930012		1.5416322408		1.5221932304		1.1088379554		2.3740448942		2.5285924072		2.5475496937

																8520052		8973648		9400676		8902836		9079528		5397152		5854852		9682204		3592708		4200032		3368132		0.9494524412		0.9063233325		0.9570042625		0.9383804973		1.5786199833		1.4552121898		0.8799703043		2.3714846851		2.0285683538		2.5296075094

																8657252		8722040		9106296		9125564		9556676		5444832		5935632		6799780		3712620		3517456		3498948		0.9925719212		0.9506886225		0.9486813089		0.9058852681		1.5899943286		1.4585223612		1.2731664848		2.3318443579		2.4612253856		2.4742442586

																8888284		9056768		10755796		9131792		9473496		5676304		5947272		6843488		3756840		3560432		3590572		0.9813968957		0.8263715675		0.97333404		0.938226395		1.5658576426		1.4945144597		1.2987944159		2.3658936766		2.4964060541		2.4754507081

																9122960		9181628		10017516		9547812		18271164		6137832		6388008		6796996		3829684		3675160		3792540		0.9936102835		0.9107008164		0.9555026848		0.4993091847		1.4863489258		1.4281384745		1.3422047034		2.3821704349		2.482330021		2.4055013263

																9245320		9373584		9632192		9481600		9769200		5896020		6202788		8120264		4358296		3710056		3661812		0.9863164399		0.9598355182		0.9750801552		0.9463743193		1.5680611667		1.4905103963		1.13854919		2.121315303		2.4919623855		2.524793736

																9774668		9312360		9439908		9772588		9684192		5389540		6598824		6886552		4244076		4013204		4012860		1.0496445584		1.03546221		1.0002128402		1.0093426483		1.8136367853		1.4812742392		1.4193849113		2.3031321777		2.4356269953		2.4358357879

																8947188		9008132		9309252		9581636		9612460		5431476		6455000		6609068		4477632		4585128		3800860		0.9932345574		0.9611070793		0.9337850029		0.9307906613		1.6472848264		1.3860864446		1.3537745413		1.9981963681		1.9513496679		2.3539904127

																8829148		8897472		9138720		9823260		9854020		5565436		6268056		6865160		10473324		3573064		3560672		0.9923209649		0.9661252342		0.8988001946		0.8959945281		1.5864252145		1.4085943074		1.286080441		0.8430129728		2.471029906		2.4796296879

																9145588		9162092		9419768		9560928		11695048		5537448		6471928		6765712		4076584		3858796		3834084		0.9981986647		0.970893126		0.9565586102		0.7820051701		1.651588963		1.4131164624		1.3517554398		2.2434440208		2.3700625791		2.3853384537

																10304056		10369772		10563240		10492156		10591792		5855764		7442408		10060584		5406620		4731384		4692832		0.9936627343		0.9754635888		0.9820723215		0.9728340587		1.759643319		1.38450566		1.0242005832		1.9058221218		2.1778101291		2.1957010181

																10777040		10962176		11768324		11490500		11547100		6432144		7199896		8956820		4897972		5008360		5773848		0.9831113823		0.9157667651		0.9379087072		0.9333113942		1.6754973147		1.496832732		1.2032216791		2.2003065759		2.1518101734		1.8665264482

																10558708		10476216		10698808		11426284		11056908		6542060		7113476		8185676		4414372		4212108		4212188		1.0078742172		0.9869050833		0.924071903		0.9549421954		1.6139729688		1.4843246818		1.2899005531		2.3918935695		2.5067514888		2.5067038793

																10335128		10380648		11500196		10494920		10816264		6500776		7141800		7906712		20956064		4569480		4160760		0.9956149173		0.8986914658		0.984774348		0.9555173579		1.5898298911		1.4471320956		1.3071334836		0.4931807805		2.2617733309		2.4839519703

																10852304		11248348		11725372		11044616		11258072		6496020		7233120		8581396		4933032		4723744		4717792		0.9647909186		0.9255402728		0.9825877151		0.9639575942		1.670608157		1.5003627757		1.2646315355		2.1999257252		2.297394609		2.3002930184

																10723744		10648052		10877164		10786596		15161716		6416380		7347788		9199464		4731764		4478092		4464500		1.0071085303		0.9858952205		0.9941731386		0.7072909161		1.6713074974		1.4594520147		1.1656922621		2.2663311188		2.3947127482		2.4020033598

																10350468		10474636		10629632		11744060		11087136		6283048		7202384		7817280		4632772		4376292		4541720		0.9881458411		0.9737371905		0.8813364373		0.9335565109		1.6473641456		1.4370891638		1.3240497974		2.2341846307		2.3651228026		2.2789753662

																10539512		10608088		10792356		10789252		11845972		6077960		7617932		8242840		6844640		4767064		4748180		0.9935354986		0.9765719367		0.9768528903		0.8897127226		1.7340541892		1.383513531		1.2786262987		1.5398197714		2.2109021402		2.2196951253

																11016904		11060596		11298036		11190040		11605616		6996208		6884980		10515092		4649040		4481272		4463780		0.9960497608		0.9751167371		0.9845276692		0.9492735241		1.5746964641		1.6001359481		1.0477230252		2.3697158983		2.458432338		2.4680660785

																11437784		11505468		11667980		11672896		12227500		7529912		6675012		9008048		4972604		5544376		4990624		0.9941172319		0.9802711352		0.9798582974		0.9354147618		1.5189797703		1.7135226124		1.2697294686		2.3001598358		2.0629524405		2.2918544855

																12229496		12549004		12497516		12737788		12420616		7749672		7216444		11393912		7271084		5470620		5137908		0.9745391746		0.9785541383		0.9600957403		0.9846126794		1.5780662717		1.6946706716		1.0733360061		1.6819357334		2.2354862886		2.3802481477

																12460712		12381136		12888348		12483452		12553372		7269808		8326556		9903324		5485160		5265476		5243476		1.006427197		0.9668199524		0.9981783885		0.9926187163		1.714035914		1.4965025156		1.2582353157		2.2717134961		2.3664929818		2.3764220529

																11918212		12347560		14963036		12094404		13506852		7121256		8206788		10080552		5325180		5066152		5052844		0.9652281098		0.7965102804		0.9854319403		0.8823826603		1.6736109473		1.4522383178		1.1822975567		2.2380862243		2.3525176505		2.3587136274

																12557852		13149092		12837972		17097720		13181740		7219904		8592276		9849696		5581588		5901504		5376684		0.9550356785		0.9781803543		0.73447524		0.9526702848		1.7393378084		1.4615280049		1.2749481811		2.2498708253		2.1279070556		2.3356128052

																12829768		12895844		13127776		13018384		13210764		7710920		9428664		11691944		5582792		5477524		6483644		0.9948761787		0.9772994299		0.9855115658		0.9711601842		1.6638440031		1.3607196099		1.0973169218		2.2980917075		2.3422568299		1.9787897053

																12898644		13246472		14615928		15521620		13332148		7473492		8379268		10549888		5827300		5657596		5653268		0.9737418386		0.8825059894		0.8310114537		0.9674843094		1.7259192891		1.5393521248		1.222633264		2.2134854907		2.2798807126		2.281626132

																12911668		13097528		13226204		13162000		13829760		8006252		8117708		10427928		5465652		6557860		5384652		0.985809536		0.9762187246		0.980980702		0.9336147554		1.6126981764		1.5905558564		1.2381815448		2.3623289591		1.9688843617		2.3978648945

																11966428		12143276		12975928		12577816		12275516		8130212		6541856		9656928		5999956		7215392		5531592		0.9854365494		0.9222020961		0.9513915611		0.9748207733		1.4718469826		1.8292099368		1.2391547291		1.9944192924		1.6584584732		2.1632882541

																12131308		12207356		13057272		12273100		13081820		8143648		6499136		11927736		5743468		6783516		5685272		0.9937703136		0.9290844213		0.9884469286		0.9273409969		1.4896650739		1.8666031916		1.0170671115		2.1121921459		1.7883510557		2.1338131227

																11403268		11560084		12892308		11677780		12945508		7877380		6161640		9190164		5764008		5484576		5475896		0.9864347006		0.8845016734		0.9764927923		0.8808667841		1.4475965359		1.8506871547		1.2408122423		1.9783574207		2.0791521532		2.082447877

																10510472		10556108		11500796		10837288		11739468		6872784		5824384		8524832		4744656		4727924		4884496		0.9956768157		0.9138908298		0.9698433778		0.8953107585		1.5292888588		1.8045637101		1.2329242383		2.21522319		2.2230628073		2.1518027653

																10114168		9837672		10767268		10085332		10325552		6393224		5428144		7753956		4406816		4432276		4320920		1.0281058364		0.939343945		1.0028592019		0.9795280678		1.582013707		1.8632829195		1.3043881085		2.2951191972		2.2819355112		2.3407441008

																8801720		8716392		9055104		9005892		9365100		6173200		4852824		6786164		4081384		4059728		4054448		1.0097893716		0.9720175494		0.9773290641		0.9398426071		1.4257953736		1.8137315509		1.2970096213		2.1565527772		2.1680565792		2.1708799817

																8481360		8493680		8863992		8779812		9667048		6473556		5218812		7126148		5394080		4312920		4388352		0.9985495098		0.9568329935		0.966007017		0.8773474591		1.3101547279		1.6251514713		1.1901745515		1.5723459793		1.9665006538		1.9326981974

																8170932		8196708		8567632		8499552		8806436		5967176		4987900		6921900		4248408		3968968		4025452		0.9968553229		0.9536978246		0.9613367858		0.9278364142		1.3693130553		1.6381507248		1.1804464092		1.9232926781		2.058704429		2.0298172727

																7575980		7928048		10245552		7943740		8953140		5367660		4460356		5650540		4576780		3495140		3494460		0.9555920953		0.7394408813		0.9537044264		0.8461813397		1.4114120492		1.6985146477		1.3407532731		1.6553078802		2.1675755478		2.1679973444

																7405508		7438012		8525660		7740408		8393056		5388144		5092752		5424872		3954580		3968220		3449616		0.9956300151		0.8686140428		0.9567335469		0.8823374942		1.3744079594		1.4541269632		1.365102808		1.8726408367		1.8662039907		2.146763002

																6930976		7106468		9904496		7342120		7782012		4873412		4036940		5236724		4084576		3085628		3083104		0.9753053134		0.6997807864		0.9440020049		0.890640621		1.4222019398		1.7168885344		1.3235328041		1.6968654764		2.2462124404		2.2480513145

																6813608		6859188		7510604		7187056		7756500		4167832		4719004		4870772		4251384		2869068		3298480		0.9933548986		0.9071984091		0.9480388075		0.878438471		1.6348086967		1.4438656971		1.3988763999		1.6026799743		2.3748506484		2.0656811622

																6868824		6923008		7396180		7371788		7565956		3897372		5328808		4930228		4428464		2959048		3169508		0.9921733443		0.9286988689		0.9317717764		0.9078593637		1.7624245261		1.288998215		1.393206156		1.5510624		2.3212952274		2.1671578049

																7087896		7126388		7518740		7402596		9307164		4134180		5455068		5954204		4464360		3070936		3405996		0.9945986663		0.9426973136		0.9574878867		0.7615527136		1.7144623601		1.2993231248		1.1904019412		1.5876622853		2.3080572177		2.0810053799

																7220780		7252320		8443932		8501124		8065096		4093676		5955704		5099572		3890844		3100244		3250308		0.9956510468		0.8551442622		0.8493912099		0.8953123435		1.7638865411		1.2124141831		1.4159580451		1.8558389902		2.3291005482		2.2215679253

																7395916		7411772		7728884		7676656		8328848		4243452		5508324		5638416		3935852		3145604		3129112		0.9978607005		0.9569190067		0.963429389		0.8879878706		1.742900827		1.342679915		1.3117010167		1.8791143569		2.351191059		2.3635830229

																7471828		7547636		7893768		7784200		8709276		4364508		5497256		5471900		3659708		3181840		3162588		0.9899560604		0.946547707		0.9598710208		0.8579160885		1.7119519543		1.3591922952		1.3654905974		2.0416459455		2.3482726976		2.3625676187

																7708336		7618640		7952288		8544656		9567404		4397508		5509108		5453752		3795148		3204076		3175856		1.0117732299		0.9693230426		0.9021236197		0.8056873108		1.7528873171		1.3991985635		1.413400536		2.0311028714		2.4057906242		2.4271679824

																7586720		7612024		7986920		7866332		8219704		4437620		5405292		9709780		3740272		3212340		3203512		0.9966757856		0.9498930752		0.9644545895		0.9229918742		1.7096371478		1.403572647		0.7813482901		2.0283872403		2.3617425304		2.3682508447

																7613460		7658380		9509540		7951164		8135872		4500976		5511708		5747924		4201752		3207208		4395632		0.9941345298		0.8006128582		0.957527728		0.9357890586		1.6915131296		1.3813249904		1.3245582231		1.81197272		2.3738591323		1.7320512727

																7731380		7877552		8144536		7967968		8316164		4514592		5410136		6590792		4250540		3163976		3168696		0.9814444894		0.9492720027		0.9703076117		0.9296810404		1.7125312764		1.4290546485		1.1730578055		1.8189171258		2.4435646794		2.4399248145

																7702600		7736536		8313244		8072740		8836784		4580544		5480448		6940088		24937860		4648468		3150048		0.9956135407		0.9265456421		0.9541493966		0.8716519494		1.6815906582		1.4054690419		1.1098706529		0.3088717316		1.6570190437		2.4452325806

																7531264		7593568		8023088		8002668		12440976		4582580		5364384		5491772		3796664		3080212		3059004		0.9917951614		0.9386989149		0.9410941451		0.6053595795		1.643454997		1.4039382714		1.3713723002		1.9836530175		2.445047289		2.4619987421

																7223792		7257788		7595256		7576704		7685036		4418460		5097112		5401512		4105840		2949808		3159784		0.9953159282		0.9510926294		0.953421435		0.9399815434		1.6349117113		1.4172323465		1.3373647971		1.7593944236		2.448902437		2.2861663962

																7109868		7267332		7639004		7535656		7918364		4328052		4984960		5327128		3627032		2910276		3050200		0.9783326261		0.9307323311		0.94349689		0.8978960806		1.6427408913		1.4262638015		1.3346531189		1.9602440784		2.443021899		2.330951413

																7136940		7184904		7938304		7629800		7948552		4421916		5371948		5162640		4113992		4469436		2960364		0.9933243367		0.8990509812		0.9354032871		0.8978918424		1.6139926674		1.328557164		1.382420622		1.7347967619		1.596832352		2.4108319112

																7122596		7192460		7688232		7658476		8069676		4377008		5124416		5478160		3737536		2880900		2987876		0.9902864945		0.9264283388		0.9300278541		0.8826371716		1.6272750701		1.3899332139		1.3001803525		1.9056929485		2.4723510014		2.3838325285

																7269392		7182700		7650252		7716392		7806972		4427332		4983704		5342324		7179188		2964948		2978404		1.012069556		0.950216019		0.9420713722		0.9311410365		1.6419351429		1.4586323746		1.360717171		1.0125646522		2.4517772318		2.4407004557

																7088908		7148936		8088884		7450884		7661352		4448676		4929592		6122148		3644304		2829564		3237524		0.991603226		0.8763765187		0.951418382		0.9252815952		1.5934871409		1.4380313827		1.1579118963		1.9452021566		2.5053004633		2.1896078608

																7005960		7040736		7603488		7354092		7479708		4355920		5341436		5753420		4122612		3752496		3234484		0.9950607436		0.9214139616		0.9526614571		0.9366622333		1.608376646		1.311624814		1.2177035572		1.6993983426		1.8670133159		2.1660209171

																6309104		6167200		6857300		6869888		6797136		4381336		3800016		4771384		3799576		2765188		2787848		1.0230094695		0.920056582		0.9183707216		0.9282003479		1.4399954717		1.6602835356		1.3222796572		1.6604758005		2.281618465		2.2630731661

																6327960		6769696		6679308		6570568		17511472		4313024		3814020		4623516		3356772		2747448		2683936		0.93474803		0.9473975448		0.9630765559		0.3613608268		1.4671747711		1.6591313103		1.3686467182		1.8851325023		2.303213746		2.3577164284

																6824688		6370612		6873248		6674996		8973500		4408360		3685116		4827712		4069344		2786856		2817544		1.0712766686		0.9929349268		1.0224257812		0.7605380286		1.5481240189		1.8519601554		1.4136485358		1.677097832		2.4488843342		2.4222116851

																6766764		6281612		6747876		6614328		7352624		4479360		3711464		4664028		3336428		2772180		3282076		1.0772336782		1.002799103		1.0230463321		0.9203196029		1.5106542006		1.8232061526		1.4508412042		2.028146269		2.4409540506		2.0617328788

																6893176		6436324		6844120		6775984		7248464		4466060		3737184		4958456		3860364		2778712		2770476		1.0709802676		1.0071676125		1.0172952002		0.9509843741		1.5434579921		1.8444839751		1.3901859772		1.7856285055		2.4807090479		2.4880836362

																6773964		6632144		7137232		7108440		8060782		4655308		3809328		4857076		3287332		2906220		2901640		1.0213837335		0.9491023971		0.9529466381		0.8403606499		1.4551054409		1.7782569524		1.3946588441		2.0606266723		2.330850383		2.3345294385

																6661216		6709196		7067868		7153112		7775196		4669296		3829724		6303760		3489172		2952280		2933060		0.9928486215		0.9424646867		0.931233287		0.8567264414		1.4265996416		1.7393462296		1.0567052045		1.9091108148		2.2562954733		2.2710807143

																6847020		6886056		7453952		7250328		7584820		4757784		3900840		12550324		3427076		3022012		3089248		0.9943311527		0.9185758105		0.9443738269		0.9027267621		1.4391195565		1.7552680961		0.5455651982		1.9979189256		2.2657156888		2.2164034742

																6865976		6914776		7405048		7738480		8033228		4782340		4903772		8160944		6713280		3080212		3037632		0.9929426492		0.9272020924		0.8872512431		0.8546970159		1.4356938235		1.4001417684		0.8413212981		1.0227453644		2.2290595582		2.2603053958

																6890940		6955384		7520640		7277592		8297744		4746508		3956260		6371164		3652108		3029544		3017736		0.9907346597		0.9162704238		0.9468708881		0.8304594598		1.4517915065		1.7417813794		1.0815825805		1.886839053		2.2745799368		2.2834800659

																6852988		7037728		7568632		10961872		11287096		4727048		3908096		5093780		3628412		3009668		3067876		0.9737500512		0.9054460568		0.6251658476		0.6071524509		1.4497394568		1.7535362489		1.3453639537		1.8887017241		2.2769913492		2.2337891101

																6842188		6875208		7385828		7230184		7733864		4720684		3893280		5157404		3527720		3001892		2984084		0.9951972362		0.92639417		0.9463366354		0.8847049806		1.4494060606		1.7574353758		1.3266728765		1.9395496241		2.2792918599		2.2928938998

																6772072		6762276		7160084		7097716		7459796		4621664		3845944		4973744		3629240		2935716		2913380		1.0014486247		0.9458090156		0.9541198887		0.9078092752		1.4652886926		1.7608347911		1.3615642462		1.8659752455		2.3067871688		2.3244726057

																6487336		6532104		7038104		6851656		7584700		4499044		3730656		4994244		3643752		3857484		3982864		0.9931464655		0.9217448336		0.9468274531		0.8553187338		1.4419365536		1.7389263443		1.2989625657		1.7803999833		1.6817531842		1.6288118299

																6242092		6296964		6837544		7000116		8271340		4347296		3627228		4939452		3445132		2710652		2699480		0.9912859594		0.9129143447		0.8917126516		0.7546651449		1.4358562196		1.7208987138		1.2637215626		1.8118585877		2.3028009497		2.3123312638

																6350576		6388956		6916196		6724464		7751720		4415952		3709540		5960372		3903020		2760920		2735740		0.9939927588		0.9182180493		0.9443988398		0.8192473412		1.4380989648		1.7119578169		1.0654663836		1.6270928665		2.3001666111		2.321337554

																6521368		6663772		7687424		8432536		7123032		4477140		3819684		5638328		3448168		3359492		2793540		0.9786301212		0.8483164191		0.7733578606		0.915532599		1.4565923782		1.7073056305		1.1566138047		1.8912558785		1.9411768208		2.3344459002

																6453984		6498100		7392012		6869156		7872556		4373364		3863380		5138112		4024780		2704328		3317824		0.9932109386		0.8731024787		0.9395599692		0.8198079506		1.4757481884		1.6705537638		1.2561002952		1.6035619338		2.386538911		1.9452460408

																6227784		6386608		7192676		6765196		7291492		4163508		3839632		5845088		4247696		2989356		3019488		0.9751317131		0.8658507626		0.9205622424		0.8541165512		1.4958020977		1.6219741892		1.0654730947		1.4661557701		2.083319618		2.0625298064

																5829688		5776832		6301884		6272728		6460932		3797372		3621176		3991240		5832180		2552132		2983212		1.0091496516		0.9250706614		0.929370443		0.9022983062		1.5351901262		1.6098880585		1.4606207595		0.9995727155		2.2842423511		1.9541648398

																5794000		5848716		6431980		6323888		6353760		4091188		3415844		4208048		3242952		2492084		2597160		0.9906447843		0.9008112587		0.9162085097		0.9119009846		1.4162145567		1.6962132931		1.3768854348		1.7866437739		2.3249617589		2.2308983659

																5641440		5752792		6179836		6546164		6327820		4017404		3383316		4554064		3546896		2913612		3020904		0.9806438335		0.9128785942		0.8617932579		0.8915297843		1.4042501078		1.6674292321		1.2387704696		1.5905287327		1.9362358475		1.8674674866

																6200436		5765840		7328808		6341132		7896624		4180280		3322372		5390348		3608208		2611368		2828800		1.0753742733		0.8460360812		0.9778121635		0.7852008656		1.4832585377		1.8662678351		1.1502849167		1.7184253236		2.3744014631		2.1918962104

																6299460		5770968		6295596		8127216		6787240		4480356		3485988		4648932		3628384		2651644		2870748		1.0915777041		1.0006137624		0.7751067524		0.9281327904		1.4060177361		1.8070802309		1.3550338013		1.7361613324		2.3756808983		2.1943618876

																6412536		5904832		6636760		6240944		7172204		4694400		3884460		4425008		3764692		2807312		3210460		1.0859811084		0.9662148398		1.0274945585		0.8940816519		1.3659969325		1.6508178743		1.449158058		1.7033361561		2.2842263347		1.9973885362

																7004208		6839364		6916896		6906560		7405456		4977400		4162184		4591444		4167328		2910180		2946888		1.0241022411		1.0126230032		1.0141384423		0.9458172461		1.4072021537		1.6828203655		1.5254913269		1.6807431524		2.406795456		2.3768151352

																8527516		7796724		8265472		8102892		8537572		5277244		4621480		5847240		3713584		3209720		3177836		1.0937306489		1.0317034526		1.0524040059		0.9988221476		1.615903301		1.8451915836		1.4583831004		2.296303517		2.6567787844		2.6834348909

																9057264		8453900		8745060		8810856		9014256		5454428		5508004		6433500		3553632		3492088		3972228		1.0713710832		1.0357006127		1.0279664087		1.0047711092		1.6605341568		1.6443822481		1.4078283982		2.5487343653		2.5936528518		2.280147061

																9167768		8550568		8995596		8843632		9069604		5395204		5318312		6709224		3786280		3862824		3352052		1.0721823392		1.0191395879		1.0366519095		1.0108234053		1.6992439952		1.7238116154		1.3664423784		2.4213127397		2.3733330848		2.7349718918

																9508676		8937072		9028032		8943968		9285120		6023116		5994388		7663004		6872776		4868640		3503596		1.0639587552		1.0532390669		1.0631384191		1.0240768025		1.5786971395		1.586263018		1.2408548919		1.3835277041		1.9530456144		2.7139761548

																9519764		9277356		9565212		10356504		11445680		5661536		6050564		7951864		3767028		4269796		3588804		1.0261289962		0.9952486155		0.9192063268		0.8317342438		1.6814807854		1.5733680364		1.1971738953		2.527128548		2.229559445		2.6526285637

																9779328		9174956		9660048		9426548		9597304		5925496		6148516		7071876		3828268		5458076		3599732		1.0658719235		1.0123477647		1.037424092		1.0189661597		1.6503813352		1.5905184275		1.3828477762		2.5545045436		1.7917170813		2.7166822419

																10058944		9375280		9565860		9727744		9771812		5875792		6394476		7037888		4351588		5167056		3965560		1.0729219821		1.0515462279		1.0340469486		1.0293837008		1.7119298981		1.5730677541		1.4292560495		2.3115570684		1.9467456904		2.5365759187

																9787656		9200372		9750568		9359484		9486516		5713840		7035212		6938660		4233172		4545632		4000420		1.0638326363		1.0038036758		1.0457473938		1.0317440038		1.7129734119		1.3912382456		1.4105974352		2.3121328403		2.1532002591		2.446657101

																8946204		9029464		9378320		12572228		10046240		5398360		6362572		9396116		4210724		3817048		3791760		0.9907790761		0.9539239437		0.7115846133		0.8905027154		1.6572077446		1.4060672319		0.9521172365		2.1246236989		2.3437494105		2.3593803405

																9114592		8894332		9127168		9191844		9849160		5564976		7126288		6517332		3769616		3578684		3563060		1.0247640857		0.9986221356		0.9915955928		0.9254182083		1.6378492917		1.2790097734		1.3985158344		2.417909941		2.546911658		2.5580798527

																9785084		9168884		9433520		9349180		9700484		5545976		6493236		6918424		4059168		3849744		3840024		1.0672055618		1.0372675311		1.0466248377		1.0087212143		1.7643574368		1.5069657102		1.4143515922		2.4106132094		2.5417492696		2.5481830322

																10975132		10395116		10611832		11322648		10657180		5855800		7561300		9947136		5056020		4697848		4687844		1.0557969723		1.0342353705		0.9693078863		1.0298345341		1.8742327265		1.4514874426		1.1033459279		2.1707058121		2.3362041513		2.3411896812

																10915984		10856180		11107628		11039028		11831840		6430316		7527324		8632096		5097344		4688660		4679052		1.0055087517		0.9827466314		0.9888537288		0.9225939499		1.6975812697		1.4501812331		1.2645809314		2.1415042814		2.3281671096		2.3329477851

																10413680		10872720		10700224		10785952		11215832		6547480		6908984		8025840		4428120		4847488		4212556		0.9577805738		0.9732207475		0.9654854759		0.9284803838		1.5904867216		1.5072664809		1.2975190136		2.3517158523		2.1482631829		2.4720573448

																10318496		10729300		10708960		10476128		10699972		6503332		6670920		8964948		4360328		4586908		4672684		0.9617119477		0.9635385696		0.9849532194		0.9643479441		1.5866475831		1.5467875495		1.1509822477		2.3664494965		2.2495537299		2.2082588936

																11002892		11005244		11323512		11111276		11391064		6493984		7447992		8719340		4913112		4716884		5446956		0.9997862837		0.971685463		0.9902455848		0.9659231131		1.6943207744		1.477296431		1.2618950517		2.2394954562		2.3326611382		2.0200075051

																11313780		10747048		10896892		11034676		10987304		6424980		7335684		9263660		4684228		4922024		4459192		1.0527337367		1.0382575142		1.0252933571		1.0297139316		1.7609050923		1.5422938065		1.2213077768		2.4152923385		2.2986031763		2.5371816239

																11194196		10401972		10676400		10875824		10953160		6280788		7272792		8072056		4551408		4371056		4338796		1.0761609433		1.0484991196		1.0292733682		1.0220060695		1.7822916488		1.5391882512		1.3867837389		2.459501763		2.5609820602		2.5800235826

																11270368		10681660		10843740		11570040		10940120		6128044		7124048		8596636		5059020		4810648		4758828		1.0551139055		1.0393432524		0.9740993117		1.0301868718		1.8391460636		1.5820174148		1.3110207295		2.2277769212		2.3427962304		2.3683074908

																11900228		11077012		11291540		11928144		11887052		6973232		6910292		8499184		5411048		4698292		4445688		1.0743175145		1.053906553		0.9976596527		1.0011084329		1.7065584509		1.7221020472		1.400161239		2.1992464306		2.532883865		2.6768023307

																12297296		11523100		12019888		11591164		11739660		7529004		6617220		9038616		5067616		4937716		4903460		1.0671864342		1.0230790836		1.0609198524		1.0475001831		1.6333230797		1.8583779895		1.3605286473		2.4266432184		2.4904826442		2.5078813736

																12555992		12745972		12467036		12386576		13656448		7756472		7378944		9617328		5874736		5163244		5412164		0.985094899		1.0071352966		1.0136773875		0.9194185779		1.6187761652		1.7015974101		1.3055592988		2.1372861691		2.4318029518		2.319957784

																12437916		12367804		14365484		12647048		13208396		7265216		8438960		9825008		5455796		5257624		5245912		1.0056689126		0.8658194879		0.9834639672		0.9416674061		1.7119815846		1.473868344		1.2659446181		2.2797619266		2.3656914226		2.3709730548

																																						1.0131271195		0.9387414206		0.9408838528		0.8986738204		1.5738534252		1.5906194547		1.2799359004		1.956914079		2.2611229281		2.2878329056

																																														2 core		2 core + prof		3 core		3 core + prof		4 core		4 core + prof

																																		1 core		2 core(モデル書き換えなし) カカ		4 core(モデル書き換えなし) カカ		2 core(モデル書き換えあり) カカ		4 core(モデル書き換えあり) カカ		2 core(モデル書き換えあり) + prof カカ		4 core(モデル書き換えあり) + prof カカ

																																		1.00		0.93		0.89		1.47		2.03		1.53		2.11
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TrafficWarning

		





Buoy

				pc1		2pe		4pe

				6170200		3004208		1666284		1		2.0538524629		3.702970202

				5352932		2814784		1460660		1		1.9017203451		3.6647351197

				5415400		2737660		1474112		1		1.9781126948		3.6736693006

				5967896		2900884		1598736		1		2.0572680604		3.7328839783

				5430352		2848940		1538484		1		1.9060956005		3.5296772667

				5473828		2762444		1592000		1		1.9815163674		3.4383341709

				5458260		2781420		1476676		1		1.9624005005		3.6963152377

				5508132		3037932		2809800		1		1.8131189243		1.960328849

				5458948		2824992		1494668		1		1.9323764457		3.6522813093

				8110108		2768476		18586232		1		2.9294485486		0.4363503049

				5482004		2902092		1517492		1		1.8889835333		3.6125422737

				5474844		3114652		1470924		1		1.7577706916		3.7220441029

				5509016		2809304		1542660		1		1.9609896259		3.5711148276

				6556152		2820368		1492044		1		2.3245732472		4.3940741694

				5460932		2775996		1682952		1		1.9671973591		3.2448530915

				5436600		2772996		1504616		1		1.9605509709		3.6132807308

				5429548		2933808		1490960		1		1.8506827986		3.6416456511

				5486868		2774252		1677388		1		1.9777828402		3.2710786055

				5435256		2815188		1647376		1		1.9306902416		3.2993414982

				5469572		2749368		1491064		1		1.9893924713		3.6682342274

				5447012		2740204		1489904		1		1.9878125862		3.6559483027

				5453580		2803472		1569632		1		1.9452949771		3.4744322236

				5459252		2760276		1493396		1		1.9777920759		3.6555957027

				5433700		2802044		1488888		1		1.939191533		3.6495021788

				5444372		2769004		1464960		1		1.9661842309		3.7163963521

				5475244		2883784		1554128		1		1.8986317977		3.5230328519

				5477912		3341688		1605692		1		1.6392649463		3.4115583811

				5470012		2941516		1517268		1		1.859589409		3.6051719274

				5439372		2762172		1504936		1		1.9692372524		3.6143543646

				5441212		2864276		1460416		1		1.8996814553		3.7257959376

				5486116		2800940		1495420		1		1.9586695895		3.6686121625

				5492492		2782032		1474516		1		1.9742734807		3.7249456771

				5444812		2764380		1498764		1		1.9696322503		3.63286815

				5455596		2786552		1742280		1		1.9578303222		3.1312969213

				5466564		2780468		1470716		1		1.9660589512		3.7169405922

				5473400		2791368		1567672		1		1.9608306751		3.4914191234

				5476352		2808680		1504624		1		1.9497956335		3.6396814088

				5487268		2813848		1475788		1		1.9500939639		3.7181952963

				5476480		2841116		1480368		1		1.9275805705		3.6994044724

				5478400		2805460		1537812		1		1.9527635397		3.5624640723

				5536276		2793720		1620312		1		1.9816860673		3.4167962713

				5538448		3933892		1548236		1		1.4078800333		3.5772634146

				5514596		2803532		1535456		1		1.9670173196		3.5915037617

				5614564		2796020		1478836		1		2.0080557364		3.796610307

				5536848		2911264		1622388		1		1.9018708025		3.4127767217

				5480316		2895380		1518684		1		1.8927795315		3.6085953365

				6504072		2824792		1513056		1		2.3024959006		4.298632701

				5458496		2758932		1515476		1		1.9784815284		3.6018359908

				5548944		2862604		1657820		1		1.9384252939		3.3471329819

				5536940		2801200		1610524		1		1.9766314437		3.4379742245

				5468916		2786308		1495328		1		1.9627822911		3.6573353806

				5482380		2774120		1522744		1		1.976259138		3.6003294053

				5498060		2803440		1510872		1		1.9611834032		3.6389978767

				5468220		2790392		1481252		1		1.9596601481		3.691620332

				5477552		2788084		1465136		1		1.9646294731		3.7385962805

				5467000		2760592		1505232		1		1.9803723259		3.6319982567

				5484432		2791172		1519944		1		1.964920829		3.6083118852

				5508220		2803520		1505248		1		1.9647514553		3.6593438423

				5484880		2791828		1507808		1		1.9646195969		3.6376514782

				5469280		2791764		1484224		1		1.9590767701		3.6849424346

				5477028		2818736		1478400		1		1.9430794512		3.7046996753

				5459780		2763480		1527212		1		1.9756900719		3.5749981011

				5475032		2785408		1519048		1		1.9656122191		3.6042521369

				5484128		2796460		1765292		1		1.9610965292		3.1066407144

				5478356		2790604		1470492		1		1.9631434628		3.7255258784

				5467020		4056248		1494912		1		1.3478022054		3.6570848317

				5489800		2812644		1503128		1		1.9518289552		3.6522505069

				5466944		2772584		1515568		1		1.9717866077		3.6071914952

				5482956		2830172		1505864		1		1.9373225373		3.6410698443

				5496664		2797508		1521068		1		1.964842996		3.613687225

				5492948		2788656		1631808		1		1.9697474339		3.3661729811

				6236884		4003532		1617988		1		1.5578454225		3.854715857

				5492228		2820528		1558956		1		1.9472339931		3.5230166855

				5485344		2763664		1522568		1		1.984808573		3.6026922935

				5565188		2790340		1484520		1		1.9944479884		3.7488130844

				5498224		2789764		1511156		1		1.9708563162		3.6384225057

				5489048		2795524		1517540		1		1.9635131017		3.6170697313

				5484964		2821592		1536776		1		1.9439252734		3.5691369464

				5915748		2805736		1477576		1		2.1084478369		4.0036844128

				5622680		2863932		6480000		1		1.963272871		0.8676975309

				5408032		2734956		1485736		1		1.9773744075		3.6399683389

				5360424		2736348		1496704		1		1.958970131		3.581485718

				5371296		2755588		1458736		1		1.9492376945		3.6821577037

				5463768		2723524		1488724		1		2.0061391051		3.6701013754

				5448464		2803396		1493064		1		1.9435227845		3.6491831562

				5385788		2764472		1488968		1		1.9482157895		3.6171281048

				5430604		2757776		1490700		1		1.9691969181		3.6429891997

				5474116		2753560		1495048		1		1.9880140618		3.6614984937

				5435932		2766732		1456912		1		1.9647483023		3.7311326971

				5422536		2734360		1559788		1		1.9831097588		3.476457057

				5416104		2762396		1458180		1		1.9606544464		3.7142904168

				5413464		4226960		1513196		1		1.2806991313		3.5775035091

				5782312		2766460		1488196		1		2.0901484207		3.8854505724

				5457248		2790532		1501232		1		1.9556299659		3.6351796391

				5432384		7873276		1525784		1		0.68997759		3.5603886264

				6093972		2822132		1552668		1		2.1593504485		3.9248390512

				6099956		2766900		1481700		1		2.2046174419		4.1168630627

				5470532		2786128		1480712		1		1.9634891146		3.6945280379

				5416292		2800048		1496744		1		1.9343568396		3.6187163603

				5429096		2784796		1489324		1		1.9495489077		3.6453424507

				5456860		2765092		1593324		1		1.9734822566		3.4248275931

				5440956		2931640		1808004		1		1.8559427488		3.0093716607

				6034072		2789660		1520160		1		2.1630134138		3.9693663825

				5479740		2828444		1473432		1		1.9373690976		3.7190314857

				5510632		2776188		1499684		1		1.9849635543		3.6745287674

				7382580		2836916		1466328		1		2.602325906		5.0347398399

				5444288		2779932		1463476		1		1.9584248823		3.7201074702

				5438664		2774296		1519400		1		1.960376254		3.5794813742

				5452260		3809304		1497168		1		1.4313008361		3.641715559

				5456368		2775156		1505012		1		1.9661482093		3.6254647803

				6001948		2773088		1465744		1		2.1643554045		4.0948132825

				5927760		2764416		1514772		1		2.1443082373		3.9133018038

				6087400		2776840		1477184		1		2.1922040881		4.120949049

				5511736		2780864		1497112		1		1.9820228533		3.6815789333

				5480540		2778820		1475196		1		1.9722544101		3.7151266679

				5532924		2785948		1513068		1		1.9860112249		3.6567583215

				6122508		2796744		1528444		1		2.1891556753		4.0057129996

				5635836		2813800		1570840		1		2.0029270026		3.5877848794

				5536596		2801340		1567484		1		1.976409861		3.5321547142

				6623788		2789608		1538308		1		2.3744511774		4.305891928

				5517932		2783372		1504056		1		1.9824629981		3.6687011654

				5486064		2799896		1508908		1		1.9593813485		3.635784289

				5474836		2788512		1530932		1		1.9633539321		3.5761457726

				5466748		2794200		1488468		1		1.9564626727		3.6727346507

				5466532		2819056		1670632		1		1.9391356539		3.2721341385

				5464648		2792528		1482600		1		1.9568820796		3.6858545798

				6483044		2757036		1503124		1		2.3514542429		4.3130466948

				6076852		2789408		1469132		1		2.1785454118		4.1363553445

				6047464		2791620		1469716		1		2.1662919738		4.1147160404

				5518680		2788428		1506856		1		1.9791366318		3.6623804796

				5502316		2782168		1476868		1		1.977708032		3.7256653946

				5518588		2783524		1620556		1		1.9825904142		3.4053670469

				5480660		2862492		1531076		1		1.914646399		3.5796132916

				5473388		2818148		1510728		1		1.9421932418		3.6230135405

				5545100		2791300		1482424		1		1.9865653996		3.740562754

				5597124		2797668		1512448		1		2.0006391037		3.7007050821

				5529256		2762020		1514060		1		2.0018884729		3.6519398174

				5486232		2790868		1534848		1		1.9657798219		3.5744464598

				5518412		2789940		1508736		1		1.977967985		3.6576392424

				5476512		2796676		1524688		1		1.9582218319		3.5918902753

				5553560		2800416		1599188		1		1.9831196508		3.4727374142

				5533488		3206816		1572964		1		1.7255396007		3.5178732635

				6001756		2785052		1517784		1		2.1549888476		3.9542886208

				5539684		2796364		1522152		1		1.9810310818		3.6393763566

				5501964		2779472		1500872		1		1.9794997035		3.6658449222

				5476132		2779604		1516860		1		1.9701122894		3.6101762852

				5485076		2772748		1485488		1		1.9782093432		3.692440464

				5495608		2791812		1516940		1		1.9684735219		3.6228248975

				5491004		2788632		1508672		1		1.9690672703		3.6396274339

				5509096		2784740		1511428		1		1.9783161085		3.6449609244

				5503360		2906992		1545928		1		1.8931459048		3.5599070591

				5486768		2802408		1478156		1		1.9578762264		3.7119005031

				5473024		2799904		1514108		1		1.9547184475		3.6146853461

				5478716		2776568		1557184		1		1.9731971268		3.518348506

				6518452		2793460		1520040		1		2.333468888		4.288342412

				5481876		2777888		1506768		1		1.9733970556		3.6381685834

				5537904		2789808		1520344		1		1.9850484334		3.6425335319

				5522628		2784020		1478908		1		1.9836883356		3.7342606842

				5483540		2800028		1527216		1		1.958387559		3.5905464584

				5556260		2894428		1512952		1		1.9196400809		3.6724628409

				5426120		2738100		1516268		1		1.9817099449		3.5786021996

				5378424		2797060		1619348		1		1.9228847433		3.3213515563

				5375996		2959748		1500284		1		1.8163695017		3.5833188916

				5397624		2767348		1520956		1		1.9504681016		3.5488363897

				5434540		2941268		2545160		1		1.8476861		2.1352449355

				5464532		2758452		1480120		1		1.981013989		3.6919520039

				5414816		2732192		2561620		1		1.9818577904		2.1138248452

				5408760		2752320		2604496		1		1.9651639344		2.0767012121

				5401848		2753160		1514232		1		1.9620537855		3.5673846544

				5414684		2758548		2497492		1		1.9628746717		2.1680485863

				5410772		2758732		1541304		1		1.9613257105		3.5105157711

				5424844		2875932		1523360		1		1.8862907746		3.5611044008

				5415092		2778248		2567880		1		1.9491031758		2.1087792264

				5420984		2912532		2558852		1		1.8612616102		2.1185218997

				5454600		2784180		1540948		1		1.9591405728		3.5397690253

				5430672		2766332		3759120		1		1.9631309619		1.4446657728

				5445116		2773772		2653016		1		1.9630726678		2.0524248629

				5438000		2772260		1501752		1		1.9615764755		3.621103884

				5479100		2756968		2635468		1		1.98736438		2.0789855919

				5482260		2770412		1455260		1		1.9788609059		3.7672031115

				5434272		2742428		1504084		1		1.9815550308		3.6130109755

				5450212		2804052		2544840		1		1.9436914865		2.141671775

				5429512		3843568		2544312		1		1.4126228546		2.1339804238

				5463556		2787100		1504144		1		1.9603013885		3.6323357338

				5441960		2769952		2501904		1		1.9646405425		2.175127423

				5444160		2800068		1465944		1		1.9442956385		3.7137571422

				5478748		2795044		1496340		1		1.9601652067		3.6614325621

				5454892		2786328		2750380		1		1.9577350549		1.9833230317

				5443216		2769268		2641180		1		1.9655793517		2.0609030812

				5443400		2778740		1504308		1		1.9589454213		3.6185408839

				5479656		2793872		2697172		1		1.9613124724		2.0316301667

				5500504		2772024		1514680		1		1.9842916223		3.6314627512

				5450384		2793984		1606464		1		1.9507570552		3.392783156

				5473700		2803324		1504896		1		1.9525748718		3.6372613124

				5475668		2782508		2702896		1		1.9678894005		2.025852271

				5558916		2754612		1478928		1		2.0180395642		3.7587468761

				5523120		2791668		2715764		1		1.9784300999		2.0337260528

				5503768		2786628		1536864		1		1.9750637688		3.5811678847

				5485864		2805064		1490152		1		1.9557001195		3.681412366

				5508076		2790704		1508160		1		1.9737227596		3.6521827923

				5473932		2763864		2631244		1		1.9805359453		2.0803589481

				5538132		2983344		1574528		1		1.8563504577		3.5173283676

				5483680		2784724		1478460		1		1.9692005384		3.7090486046

				5507292		2785884		2523040		1		1.9768561792		2.1828001141

				5516972		2845632		1544940		1		1.9387510402		3.5709943428

				5484788		2791184		2710108		1		1.9650399257		2.0238263567

				5490848		2799224		2734396		1		1.9615607754		2.0080661323

				5466236		2801008		2720568		1		1.951524594		2.0092260146

				5470104		2784768		1525412		1		1.9642943326		3.5859846389

				5501088		2799020		2670512		1		1.9653621625		2.05993757

				5494036		2821240		1726356		1		1.9473834201		3.1824467259

				5478668		2789024		2698912		1		1.9643674633		2.0299542927

				5493868		2791152		2654584		1		1.9683155916		2.0695777568

				5470832		2779880		1522668		1		1.9680101299		3.59292505

				5479040		2761328		2683580		1		1.9842047015		2.0416905775

				5522888		3937940		1506504		1		1.4024815005		3.6660294297

				5522500		2855340		1516840		1		1.9340954142		3.6407927006

				5512376		2792764		2637964		1		1.9738065945		2.0896327622

				5480128		2795692		2631392		1		1.960204486		2.0825965877

				5478100		2787720		1550172		1		1.9650825764		3.5338659194

				5477320		2821656		2778888		1		1.9411721344		1.9710474118

				5495916		2790108		2746588		1		1.9697861158		2.0009976014

				5492532		3084088		1651360		1		1.7809258361		3.3260657882

				5484752		2888796		2821864		1		1.8986290482		1.9436627704

				5492960		3204428		2806348		1		1.7141780062		1.9573338731

				5552776		3038400		1575876		1		1.8275329121		3.5236122639

				5579988		2789388		2792792		1		2.0004345039		1.9979962704

				5547348		2795788		2715316		1		1.9841804886		2.0429843156

				5548976		2771764		1504604		1		2.0019655353		3.6879976392

				5515020		2794980		2606660		1		1.9731876436		2.115741984

				5495296		2760452		2531080		1		1.9907232584		2.1711269498

				5502268		2901484		1574804		1		1.8963633782		3.4939382933

				5553596		2813652		2789396		1		1.9738034412		1.9909672201

				5553396		4083084		2788420		1		1.3600983962		1.9915923713

				6532884		2784784		1483932		1		2.3459212636		4.4024146659

				5527180		2792000		2758752		1		1.9796489971		2.003507383

				5568640		3030440		1515032		1		1.8375681419		3.6755923307

				5536768		2797532		1513236		1		1.9791616325		3.6588925984

				5554992		2774504		1549780		1		2.0021567819		3.5843745564

				5554396		3809488		6873916		1		1.4580426556		0.8080395513

				5436404		3202280		1489108		1		1.6976666625		3.6507788555

				5417188		2729624		1490896		1		1.9845912844		3.6335116601

				5421820		4855300		1446432		1		1.1166807406		3.7484098803

				5399884		3155444		1746848		1		1.7112913428		3.0912157211

				5400396		2749144		1490216		1		1.9643918252		3.6239015015

				5382468		3653008		1484736		1		1.4734344956		3.6252020561

				5402268		2940780		1524448		1		1.8370187501		3.5437535423

				5405864		2757372		1549748		1		1.9605131263		3.4882213108

				5450248		2978496		1494220		1		1.8298658115		3.6475539077

				5457740		2939384		1480040		1		1.8567631858		3.6875624983

				5418152		3938816		1568012		1		1.3755788542		3.455427637

				5436948		2759824		1477608		1		1.970034321		3.6795604788

				6478936		2776632		1505144		1		2.3333794323		4.3045290019

				5427396		3025516		1646392		1		1.7938744994		3.2965393418

				5428260		3040220		1520484		1		1.7854826295		3.5700868934

				5450996		2830476		1551848		1		1.9258230771		3.5125837067

				6744644		3873408		1560880		1		1.7412686709		4.3210522269

				5493556		2763248		1562664		1		1.9880792459		3.5155068524

				5492592		2771472		1507760		1		1.9818320373		3.6428821563

				5490472		2765008		1468464		1		1.9856984139		3.7389217577

				5450348		2765980		1493100		1		1.9704943637		3.6503569754

				5535004		2866740		1957404		1		1.9307659571		2.8277269281

				5482604		3244260		1497972		1		1.6899397705		3.6600176772

				5441388		2758228		1520424		1		1.9727839758		3.5788622121

				5443256		2782136		1500092		1		1.9565024859		3.6286147783

				5479532		3160508		1621832		1		1.7337503971		3.3786064155

				5441292		2770484		1493720		1		1.9640221709		3.6427791018

				5449876		2779612		1508980		1		1.9606606965		3.6116290474

				5492388		2989716		1500256		1		1.8370935567		3.6609671949

				5485928		2764848		1487840		1		1.984169835		3.6871760404

				5446708		2777136		1489844		1		1.9612680114		3.6558914893

				5506260		3030660		1474448		1		1.8168517749		3.7344551995

				5506556		2767376		1488696		1		1.9898112869		3.6989123367

				5454444		2781760		1756692		1		1.9607888531		3.1049518071

				5470228		2819488		1527112		1		1.9401494172		3.5820738754

				5473172		2780128		1521468		1		1.9686762624		3.5972968212

				5530596		2832064		1524776		1		1.9528499356		3.6271531031

				5516684		2803716		1494060		1		1.9676329557		3.692411282

				5500880		4562740		1540608		1		1.2056089104		3.5705903124

				5513376		2798560		1670696		1		1.9700760391		3.3000474054

				5480180		2807004		1550860		1		1.952323545		3.5336394001

				5500524		2815336		1512492		1		1.95377177		3.6367293182

				5497272		2766448		1550012		1		1.9871228377		3.5465996392

				6542532		2793356		1662236		1		2.342176221		3.9359826162

				5471240		2814740		1564548		1		1.9437816637		3.4970099991

				5475192		2784792		1621404		1		1.9661044703		3.3768215695

				5478604		2797108		1522556		1		1.9586673092		3.5982939215

				5544956		2789592		1515128		1		1.9877301053		3.659727759

				5492572		2760024		1528604		1		1.9900450141		3.5931948366

				5509740		2764616		1519696		1		1.9929494729		3.6255540582

				5479772		2785708		1506152		1		1.9671020796		3.6382596179

				5477196		2787552		1561632		1		1.964876709		3.5073538452

				5483612		2802552		1568736		1		1.9566495109		3.4955607572

				6687504		3989180		1521180		1		1.6764106909		4.3962607975

				5487060		2795544		1535996		1		1.9627879225		3.5723139904

				5482020		5814604		1529592		1		0.9428019518		3.5839753346

				5544820		2799160		1587140		1		1.9808871233		3.4935922477

				5485128		3969232		1557604		1		1.3819116645		3.5215163803

				5522208		2834988		1515904		1		1.9478770281		3.6428480959

				5479056		2797612		1529980		1		1.9584760145		3.5811291651

				5516084		2771660		1526820		1		1.9901733979		3.6127926016

												1.9355698354		3.400361625





eval

		

								1pc vs 2pc		original vs 2pc

		2043636		2848300		1455544		1.9568628636		1.4040358794

		2270724		2869208		1653988		1.7347211709		1.3728781587

		2469200		3304152		1862712		1.7738394341		1.32559408

		2523700		3342044		1909928		1.7498272186		1.3213587109

		2535176		3375416		1958188		1.7237446047		1.2946540373

		3817176		3392160		3223912		1.0521875287		1.1840199112

		3822788		4655652		3223048		1.44448733		1.1860785195

		3804284		4673372		3225504		1.4488811671		1.1794386242

		3797508		4645876		3215548		1.444816249		1.1809831481

		3811016		4672728		3242748		1.4409778373		1.1752427262

		2566292		4673700		1972964		2.3688724173		1.3007292581

		2564664		3447940		1982592		1.739107189		1.2935914197

		2595608		3405308		1989840		1.711347646		1.304430507

		2573912		3396044		2000896		1.6972616268		1.2863797019

		2585512		3404412		1997716		1.7041521417		1.2942340152

		2593496		3405648		1994008		1.7079409912		1.3006447316

		2587868		3407824		1996456		1.7069366918		1.2962309212

		3042700		3410260		2014176		1.6931291009		1.5106425655

		2836588		3405804		2001552		1.7015815727		1.4171942573

		2615556		3410584		2018456		1.6896994534		1.2958201715

		2613856		3424192		2114576		1.6193279409		1.2361135282

		2642864		3411104		2026596		1.6831692158		1.3040902084

		2638728		3428844		2026200		1.6922534794		1.30230382

		2636576		3422568		2015420		1.6981909478		1.3082017644

		2640476		3440004		2036824		1.6889058652		1.2963692494

		2693700		3396068		2015272		1.6851660719		1.3366433911

		2689560		3434308		1968100		1.7449865352		1.3665769016

		2687124		3805416		2650012		1.4359995351		1.0140044649

		2695392		3820584		1928316		1.9813059685		1.397795797

		2716148		3445660		1980448		1.7398386628		1.3714816042

		2666976		3445380		3265784		1.0549932267		0.8166418845

		2690996		4726248		3291772		1.4357762324		0.8174916124

		2654840		4774456		3306592		1.4439205079		0.8028931298

		2665880		4757308		3338484		1.4249905047		0.7985301113

		2702136		4771952		3325180		1.4350958444		0.8126284893

		2679388		4781308		2078784		2.3000504141		1.2889208306

		2695976		3539640		2100512		1.6851320059		1.2834851693

		2695268		3536144		2103176		1.6813352758		1.2815228017

		2689596		3507932		2108284		1.6638801983		1.2757275585

		2683116		3643364		2154816		1.6908005138		1.2451717455

		2685032		3521060		2106036		1.6718897493		1.2749221761

		2691444		3541700		2126208		1.6657354313		1.2658422882

		2697348		3547528		2122152		1.6716653661		1.271043733

		3269540		3656704		2132772		1.714531136		1.5330002457

		2723624		3657888		2145264		1.7050992325		1.2695985203

		2752968		3590488		2162496		1.6603443428		1.2730511409

		2728240		3581248		2154452		1.6622547172		1.2663266575

		2735624		3589628		2170556		1.6537827174		1.2603332971

		2735636		3623276		2174348		1.666373552		1.2581408312

		2795776		3629228		2193760		1.6543414047		1.2744219969

		2758200		3606120		2202204		1.6375049723		1.252472523

		2774696		3641204		2266196		1.6067471657		1.2243848281

								1.6585723648		1.2443137239

										h





optical flow

		ori		ori2pc		ori4pc		1pc		2pc		4pc		prof2pc		prof4pc

		8783972		4806628		4524260		9632872		6008756		3481620		5100304		3472244

		9090444		5428756		7951232		9964484		5992440		3381252		5234912		3598944

		8303896		5217276		35982348		9938284		5996992		3498856		5120736		3508536

		7900172		4980176		18504920		9564672		4962140		3356936		4936148		3514860

		7958608		4979660		4804504		9636776		5068992		3440464		5026368		3532328

		8287432		5350880		5167052		10099996		5142964		3486108		5127852		3488152

		7891588		4967720		4797788		9575388		4923524		3411268		5056840		3527888

		7967060		4972360		4744520		9629348		4999160		3443924		4993324		3590320

		8337320		5317444		5161748		9993372		5109092		3455344		5115580		3524464

		7955060		5605056		4756372		9654528		5009476		3436676		5022452		3531024

		8349848		5361176		5227380		9996120		5230252		3508976		5131208		3565800

		7974552		4986100		4747124		9654108		5001584		3768852		4989348		3518872

		8277632		5360844		6124024		9954264		5158532		3527360		5349840		3466068

		8360560		5367880		5324620		10055884		5153004		3499204		5136096		3531788

		8585144		5236984		4995320		9754176		5164124		3497156		5558472		3626056

		7948088		5069324		4765216		9657596		4964668		3425876		4929908		4118284

		8287136		5432372		5187164		12661559		5130496		3564180		5114320		3539776

		8284408		5439296		5163988		10769028		5166300		3580616		5141568		3480388

		8377112		5436704		5236228		10108496		5163824		3619932		5138844		3527944

		8335812		5433488		5331480		9947724		5264152		3498192		5151368		3466464

		7939636		5060520		4783136		9595716		4938300		3419964		4932432		4114424

		8267116		5517404		5256124		9952668		5163348		3517468		5165064		3527952

		8398280		5451588		5182576		10153168		5194516		3652716		5403124		3424900

		8383256		5465172		5349144		9943808		5191832		3677196		5180852		3555748

		8006692		5186908		4959792		9666560		5020368		3628768		5003884		3551024

		9348760		5511392		5421120		15792566		5285976		3774896		5611428		3650860

		8433268		5552564		5403996		10849872		5217892		4187236		5173656		3523332

		8454880		5461192		5388004		10124508		5194012		3692728		5270756		3527980

		8057196		5105320		5130692		9693120		5091368		3647564		5036132		3526664

		8407112		6264520		5427124		10178980		5215636		3648564		5174280		3590940

		8073800		5146184		5069044		9826564		5519068		3684436		5029696		4143164

		8728488		5332584		10005212		9854332		5266516		3644100		5177472		3732556

		9240952		9870488		5367604		10158272		6342692		3858848		5482996		3846568

		8425980		5412152		5397848		9987570		5211648		3780128		5199164		3640708

		8782228		5353004		5302048		9807292		5274820		3615216		5232464		9422112

		9104460		5482068		5532208		10126968		5237544		17833428		5267808		3957272

		9249672		6131884		5394924		10324400		5211964		3727780		5213292		3758688

		9113924		5495004		5570732		10149444		5295776		3702668		5198540		3827452

		9155740		5484180		5440956		10328296		5248812		3801820		5220564		3793512

		8466024		5510788		5450204		10102276		5357488		3703096		5185496		3627084

		9167192		5537000		5864796		10263732		5255116		3868100		5220208		4049988

		9225028		5520780		5475148		10297020		5253388		3798596		5291688		3777956

		8467944		5518680		5446772		10148584		5241424		3710708		5227596		3895408

		9186256		5508056		5487604		10333824		5267588		3830976		5239140		3761432

		8473548		5561852		5576956		10136896		5268220		3688992		5212752		3902532

		8204828		5234056		5234388		9924552		5066004		3748576		5070636		3871008

		9212088		5524020		5594920		11115760		5269436		3849288		5255124		3793808

		9035240		5545568		8479348		10169324		6527784		3756020		5234372		3902764

		8848008		5960296		5332848		10087620		5214600		3720452		5180080		3781444

		9025136		5513128		5441892		10055836		5239788		3714680		5631056		4010260

		8998140		5458232		5245640		9994612		5621912		3767652		5234112		3753860

		435136716		279426708		322510088		519392815		269315308		199535452		264331352		193373600

				1.557248121		1.3492189305		0.8377796216		1.6157147517		2.1807488927		1.6461789822		2.2502384814





SceneChangeDetection

		

						1 core		Previous Method		Proposal Method						1 core		Previous Method		Proposal Method						1 core		Previous Method		Proposal Method						1 core		Using the parallel option of icc		Using the OSCAR compiler

				Road Tracking		1.00		1.01		2.29				Road Tracking		1.00		1.00		1.92				Road Tracking		1.00		1.00		2.03				Road Tracking		1.00		1.00		2.31

				Buoy Detection		1.00		1.56		2.25				Buoy Detection		1.00		1.21		2.16				Buoy Detection		1.00		1.33		1.85				Buoy Detection		1.00		1.02		3.00

				Image Compression		1.00		1.00		2.84				Image Compression		1.00		1.00		2.03				Image Compression		1.00		1.00		2.75				Image Compression		1.00		1.00		2.43

				Color Edge Detection		1.00		1.51		2.73				Color Edge Detection		1.00		1.58		2.92				Color Edge Detection		1.00		1.74		3.20				Color Edge Detection		1.00		1.10		3.13

				Optical Flow		1.00		1.38		2.00				Optical Flow		1.00		1.53		2.48				Optical Flow		1.00		1.53		2.15				Optical Flow		1.00		1.10		2.58

				Vessel Detection		1.00		2.68		3.56				Vessel Detection		1.00		2.49		2.49				Vessel Detection		1.00		2.60		3.12				Vessel Detection		1.00		1.07		4.19

										a

																										)

																thread pool

								Intel Xeon E3-1240v3		ARM Cortex A15		Renesas SH-4a						Intel Xeon E3-1240v3		ARM Cortex A15		Renesas SH-4a

						Road Tracking		2.29		2.03		1.97				Road Tracking		2.29		2.03		2.09

						Buoy Detection		2.25		1.85		2.06				Buoy Detection		2.25		1.85		2.65

						Image Compression		2.84		2.75		2.33				Image Compression		2.84		2.75		3.22

						Color Edge Detection		2.73		3.20		2.92				Color Edge Detection		2.73		3.20		3.26

						Optical Flow		2.00		2.15		2.48				Optical Flow		2.00		2.15		2.52

						Vessel Detection		3.56		3.12		3.48				Vessel Detection		3.56		3.12		3.63

								Renesas SH-4a		Renesas V850

						Basic Engine Control		1.89		1.81

						Fuel Injection Control		1.91		1.79

								Basic Engine Control		Fuel Injection Control

						Renesas SH-4a		1.89		1.91

						Renesas V850		1.81		1.79





SceneChangeDetection

		



1 core

Previous Method

Proposal Method

Evaluation on Parallel Processing on Simulink



edgeColor

		



1 core

Previous Method

Proposal Method

Evaluation of Parallel Processing on SH-4a



compression

		



1 core

Previous Method

Proposal Method

Evaluation of Parallel Processing on ARM Cortex A15



BuoySmall

		



1 core

Using the parallel option of icc

Using the OSCAR compiler

Comparison with the Intel Parallel Compiler and the OSCAR compiler on Xeon X7560



		



Intel Xeon E3-1240v3

ARM Cortex A15

Renesas SH-4a

Evaluation on Various Quadcore architecture Using the OSCAR Compiler



		



Renesas SH-4a

Renesas V850

Parallel Processing of Automotive Engine Control Applications 
on Two Cores using the OSCAR compiler



		

				ori		ori2pc		3pc		3pc_prof		3pc_Palign		3pc_Palign_prof

				4434468		3057444		2386980		2867584		2540020		2310596

				4196932		2857076		2231180		2236720		2255328		2297236

				4388600		2849272		2129592		2144132		1943256		1982124

				3924484		3006568		2381748		2530040		2129448		2181988

				4022284		7779732		2108876		2095068		1948824		1920940

				4103892		2805268		2096740		2298436		2354104		1938752

				4181384		2787396		2092628		2263840		1974272		1976084

				3968172		2855464		2114124		2214148		1921088		1916520

				3900528		2797080		2095176		2147016		1922096		1922728

				3913372		2872428		2110212		2132412		1923540		1924292

				3907056		2793532		2117716		2062192		1918852		1926376

				3943200		2798508		2097156		2073076		1916840		1921880

				3931136		3673992		2093524		2076364		1916172		1920956

				3910024		2812112		2093716		2090512		1926860		1921580

				3906100		2785460		2112720		2360068		2001896		4376832

				3899508		2796588		2094180		2087680		2051872		1976636

				3904608		2782508		4378768		2091200		1924196		1921084

				3906472		2900536		2160896		2077108		1927804		1923404

				3916928		2803612		2154520		2078920		1932024		1942536

				3904516		2795892		2107556		2094540		1932512		1926812

				3904512		2816928		2109240		2091288		1933492		1923984

				3904832		2799772		2092224		2142524		2007796		1925828

				3905120		2788360		2101480		2127560		1961632		1919388

				3903220		2787696		2094164		2081680		1956420		1930068

				3902880		2750512		2129684		2095412		1928240		1937544

				3913408		2829772		2119480		2098692		1952508		1925720

				3904464		2813388		2113912		2071656		1934516		1926948

				3899352		2791824		2109048		2101884		1925048		1927876

				3904484		2819668		2097876		2077940		1927972		2127232

				3903432		2803400		2133508		2081364		1920608		1924920

				3901616		2781296		2102140		2096536		1928612		1920600

				3904568		2784792		2112444		2254724		1993468		1929592

				3998752		2792400		2117892		2087548		1917032		1938120

				3911480		2806988		2113524		2081076		1921572		1935012

				3918408		2797740		2111536		2110072		1921868		1924036

				3908012		2931496		2117136		2088368		1943580		1926044

				3905116		2872840		2112424		2133492		2313004		1930320

				3910928		2783248		2110752		2087516		1967956		1933356

				3907784		2808160		2130152		2089800		2081016		1935868

				3915924		2791096		2653248		2078856		1958916		1926204

				3906256		2808464		2105508		2472736		1960072		1932192

				3905804		2789996		2228532		2173468		1942228		1926116

				3907112		2804252		2261448		2086944		1926644		1927344

				3908700		2798752		2223172		2129100		1935236		1927116

				3904368		2839608		2280644		2092092		1984612		1930148

				4094104		2806136		2122416		2084728		1923632		1925756

				3924748		2861884		2112092		2067604		1960888		1928216

				3901160		2784456		2095376		2090292		1932960		1922996

				3907800		2811868		2241872		2065272		1960340		1933772

				3969308		2784692		2096248		2083800		1918104		1926232

				3915968		2811404		2134980		2077764		1920476		1923824

				3904968		2787136		2107816		2119828		1965020		1928244

				3913320		2814952		2101324		2082320		1954456		1919884

				3905472		2796600		2115508		2072596		1926580		1923628

				3900656		2802764		2101612		2063764		1955804		1930524

				3899240		2776656		2131756		2126028		1920120		1913544

				3899676		2790140		2109164		2068088		1928000		1921328

				3899148		2796588		2094780		2081888		1924656		1931520

				3899752		2779276		2110288		2101356		1921204		1921272

				3971120		2897184		2105656		2077732		1922344		1920064

				4007584		2801344		2119084		2176792		2100348		1926868

				3950148		2917084		2135228		2087120		1919780		1929716

				3922116		2815924		2103840		2072284		1929056		1926864

				3910596		2791348		2112496		2241656		1993312		1922492

				3909864		2805556		2099656		2084640		1927096		1925104

				3908304		2796052		2099496		2066596		1930460		1925072

				3917616		2809508		2121300		2081760		1947152		1937072

				3930744		2806796		2096984		2166944		1920792		1932528

				3923432		2845472		2112872		2091808		1923484		2228524

				3928920		2769124		2102320		2148288		2174652		1923524

				3924008		2795008		2097652		2090532		1966968		1923496

				3932448		2796544		2123724		2066536		1958952		1924716

				3917452		2799776		2160984		2083008		1983316		1933096

				4212204		2811552		2101888		2071520		1961544		1936284

				3920396		2807320		2100860		2100648		1945720		1958436

				3910840		2800292		2106200		2075128		1929140		1929208

				3912136		2812896		2110084		2077824		1925048		1933240

				3907392		2774336		2118692		2085228		1924776		1978820

				3909656		2802600		2125320		2102832		2535368		1927716

				3912520		2799104		2095520		2075748		1926476		1922964

				3979868		2797452		2113832		2107212		1937652		1925256

				3908388		2809900		2102684		2086292		1925124		1920560

				3900536		2792192		2162792		2077692		1924340		1929256

				3910004		2813028		2095944		2147756		1920616		1924600

				3903176		2811124		2106772		2238064		1915872		1924884

				3902720		2795452		2098668		2104220		1945344		1922464

				3904344		2801760		2098448		2097168		1923728		1944040

				3912220		2802704		2108736		2074820		2094456		1950256

				3902008		2796712		2118700		2090780		1954564		1925588

				3904756		2829232		2097120		2079480		1921344		1924716

				3911052		2809508		2118416		2121288		1926368		1921960

				3911764		2804948		2112888		2092144		1922956		1970792

				3943704		2987536		2101596		2083960		1916100		1936236

				3910552		2804144		2170076		2116224		1941924		1931772

				3975560		2806672		2108356		2135608		1942796		1925248

				3905072		2799108		2108780		2065200		1981980		1928612

				3904620		2781096		2142692		2129204		1949680		1929076

				3905880		2798856		2106540		2074608		1927624		1928660

				3908736		2800428		2116476		2078716		1979640		1928112

				3903732		2917068		2099472		2100604		1923916		1931156

				4031138		2797084		2104420		2097360		1926496		1926712

				3916248		2839760		2125684		2072396		1920520		1923504

				3911656		2825372		2194900		2473592		1924836		1922372

				3908120		2823292		2113892		2071764		1922856		1926928

				4432772		2785344		2466156		2117572		1921432		1928288

				3978988		2777056		2094948		2082072		1951836		1922728

				3911812		2803424		2117824		2107048		1980356		1924656

				3916860		2836396		2112004		2200384		1939336		1921608

				3908368		3057472		2107308		2068020		1922612		1927528

				3911256		2835716		2094984		2127028		1931932		1924116

				3906688		2797928		2114560		2128584		1920792		1926728

				3924040		2786148		2119148		2105836		1922864		1925036

				3910556		2760736		2110624		2090056		1922748		1930912

				3906688		2776704		2115736		2103552		1939000		2268268

				3907256		2785164		2104404		2098432		1926988		1933668

				4183716		2746860		2105968		2126252		2280236		1925656

				4130760		2777132		2098676		2079716		1949488		1923172

				3959876		2777796		2118208		2065192		1916224		1929528

				4109932		2785744		2120008		2074820		1919456		1981472

				4009172		2797732		2134300		2493068		1947048		2034656

				3978684		2805284		2143468		2109608		2026720		1929816

				3901528		4798480		2159528		2145164		1940584		1951240

				4090004		2856224		2098704		4894776		1924176		2435348

				3908184		2798812		2094232		2183052		2024528		1920956

				3912536		2779156		2093432		2092280		1930008		1922352

				3909684		2785844		2111112		2139748		1921788		1985184

				3921824		2785976		2661016		2285164		1932388		1930080

				3903936		2788756		2113076		2071680		1949224		1916112

				3905456		2787232		2107512		2067844		1949728		1922584

				4175828		2792848		2104984		2092592		1919348		1926940

				3916172		2758756		2107228		2080936		1920680		1924788

				4087740		2784712		2107976		2078968		1944460		1923832

				3909476		2790980		2095628		2110644		2468064		1921404

				3912000		2788488		2097468		2069980		1932504		1975712

				3911828		2793076		2121664		2093616		1938776		1931048

				3907352		2781212		2484012		2125544		1929684		1923916

				4183268		2795868		2113824		2078552		2563048		6556408

				3913876		2788128		2349784		2092252		1980736		2042196

				3910936		2807732		2101508		2082828		1930188		1977368

				3962668		2783552		2101448		2078352		1946188		1934732

				3901472		2856968		2112444		2136172		1936804		1925944

				3909704		2808644		2102912		2122028		1937620		1926356

				3898760		2780208		2129316		2110548		1938024		1923188

				3908728		2827788		2115964		2073256		1947040		1925436

				3905016		2812780		2334640		2083180		1938360		1929048

				3904184		2778868		2095800		2082876		1932412		1943028

				3903472		2795952		2095936		2066840		1925152		1924572

				3900496		2892984		2089064		2092436		1927244		1926200

				3900480		2887824		2094056		2065804		1927772		2024620

				3906456		2808972		2136900		2084492		2139796		1923652

				3906160		3172736		2106060		2230152		1939992		1932992

		sum		595851514		432868908		324807700		323368484		297789192		301265308

						1.3765172388		1.8344747184		1.8426394144		2.0009171925		1.9778298336





		

				ori

				1649640				3145168

				1597924				2958000

				1571780				1227920

				1610984				1530928

				1583096				1588992

				1613344				1213580

				1610224				1216276

				1609812				1214472

				1573804				1217352

				1573868				1216740

				1571492				1136920

				1598478				1204612

				1770820				1251984

				1572924				1249980

				1571476				1215596

				1618236				1202436

				1632360				1221492

				1574360				1200176

				1577512				1217652

				1578712				1210592

				1572316				1206408

				1610012				2291060

				1612304				1274640

				1611112				1209276

				1609928				1212408

				1582168				1207228

				1575136				1155552

				1574224				1390740

				1573220				1456480

				1576792				1204368

				1593332				1211584

				1574692				1200516

				1594384				1203164

				1577752				1198648

				1636924				1207412

				1574164				1201800

				1574704				1198636

				1573004				996060

				1573344				992260

				1575028				982932

				1577956				968848

				1568280				973744

				1567700				972116

				1570048				3177584

				1566144				1016760

				1566196				1021612

				1566964				1033656

				1567992				1056568

				1589352				1042448

				1568480				1034564

				1584408				1040772

				1565536				1048464

				1565400				1048404

				1568392				1199332

				1565812				1278036

				1566324				1027600

				1568576				1029596

				1658584				1021396

				1566448				1017460

				1566668				1018028

				1568572				963776

				1711616				1009072

				1625652				1031196

				1569420				1001184

				1569404				1019736

				1586156				1031252

				1567700				1018660

				1570220				1014656

				1567644				1017660

				1568180				1173112

				1569712				1158256

				1572276				1175304

				1566988				1243632

				1604708				1185504

				1594916				1188616

				1566688				1171168

				120670498		0		94071812





				Big												Small

				ori		4pc		4pc		prof						ori		prev_2pc		3pc		4pc

				263417248		162324656		94697664		95812756						24601788		17840264		9204160		11621956

				262699722		162977172		95397268		95886100						24868876		14492112		9897696		8606420

				263359478		165648544		95998580		94980584						24912688		14533900		9426452		9284380

				262725368		163083580		99414572		95014168						24668764		15101996		9494336		8593256

				264283508		165320412		103374228		93921084						24845092		15548092		9682964		9407544

				263967968		164232792		96770892		94334380						24759136		14662064		9482556		8587808

				1580453292		983587156		585653204		569949072						24821212		14575656		9503768		8720872

						1.6068258744		2.6986163163		2.7729728315						24591348		76457684		9970192		8683620

																24763320		16087176		9616936		8707312

																25116264		16401324		9401004		8962256

																24727772		14465724		9856512		9200704

																25032316		16645164		9410088		8523196

																24592572		14567280		9367876		8520780

																24861480		14761424		9408836		9055904

																24586016		15726832		9389384		12253260

																24591156		14592064		9513672		8573808

																24965860		14526488		9483888		8559616

																24523436		14599172		9902404		8558512

																25084116		14510040		9423296		8660984

																24541204		14579972		9611840		11545748

																24912180		17842088		10078908		8518112

																24528172		16671104		9386284		8577084

																24519860		14602824		9483896		8557568

																24954148		14894264		9373912		8627776

																25655556		14587508		9382540		8463868

																25744264		14569736		10508196		8603068

																24608056		14518816		9413100		8611088

																25504954		14571604		9547468		8619992

																24695728		14545500		9518640		8364908

																25095368		14554084		9378248		8856176

																24733100		14546132		9622996		10625436

																24592476		19670388		9376324		10437764

																24887024		16794036		9497524		11459516

																24584436		14835588		9870740		8514456

																24879000		14647988		9449844		8567036

																24567900		14659292		9355832		8655916

																24744648		14589568		9526120		8485760

																24770472		14776716		9393408		8593616

																24720324		14744744		9404724		8627216

																25138668		14549632		9460664		8620724

																24572128		14674780		9855236		8596624

																25154472		14870956		9393188		8818424

																24570004		16489860		9362968		9141544

																26144244		17838868		9870120		9340232

																24815528		14791196		9511260		8684900

																24772004		16939816		9518356		12616260

																24680208		14590024		9713952		8638476

																24790584		14629196		10762748		8534148

																24613044		14561892		10871356		8714452

																24674012		17071516		9341728		8629992

																24968228		14659096		9523884		8649452

																1267045206		840963240		489802024		463379520

																		1.5066594421		2.5868517154		2.7343573708





		

				original

				1634148		642652

				1609688		562148

				1639856		571152

				1611716		643092

				1642960		564228

				1613972		551424

				1634812		577460

				1612524		575580

				1614932		560660

				1617836		561460

				1638480		574928

				1719860		545536

				1642180		571556

				1621848		555668

				1640776		666972

				1624468		560000

				1653344		580852

				1643624		561220

				1667676		574588

				1645716		566532

				1667144		585704

				1645540		571380

				1672520		578892

				1656348		583904

				1677916		578784

				1657032		610584

				1681772		605264

				1658676		585808

				1684936		595892

				1668316		592016

				1700908		596360

				1677252		596612

				1698200		599284

				1671852		594856

				1686488		594956

				1669988		600208

				1711788		615492

				1678448		604064

				1690808		604260

				1671656		591492

				1694404		592572

				1667644		586456

				1689032		602280

				1659444		585528

				1676324		641500

				1660508		584440

				1682436		584400

				1659132		576204

				1675416		585788

				1667128		576408

				1716772		581964

				1652824		573900

				1677052		588340

				1658064		578580

				1717772		587580

				1657988		573148

				1679756		588448

				1655068		581808

				1678848		591712

				1660872		576708

				1680056		596632

				1658792		572972

				1676068		578876

				1660284		567608

				1681340		585760

				1661892		581312

				1683032		577920

				1657556		571928

				1675612		618016

				1775856		585084

				1678924		576452

				1658056		578620

				1662148		585140

				1659556		586908

				1682976		590276

				1663060		572548

				1660160		579772

				1662356		599676

				1684012		580572

				1664336		570056

				1686628		587636

				1665284		593876

				1688876		583792

				1670440		577604

				1685140		587452

				1668524		582076

				1690692		580720

				1673552		576264

				1692124		595308

				1679476		577960

				1677328		591948

				1678752		575168

				1684224		590644

				1683392		577412

				1688332		588700

				1695308		583048

				1692508		581760

				1699592		572192

				1701992		586876

				1701376		569116

				1679760		576904

				1678516		571752

				1678280		575788

				1700328		585716

				1710884		591304

				1716900		582352

				1718364		595360

				1723188		584236

				1726292		587168

				1733816		588000

				1739640		588396

				1732180		573412

				1733296		587460

				1731208		570880

				1733856		583004

				1745076		580932

				1728224		594636

				1719892		576784

				1725508		619692

				1729444		578776

				1731516		592388

				1729708		576932

				1728772		579316

				1731000		583868

				1731928		579196

				1726252		576656

				1729904		588640

				1732420		570340

				1733628		584064

				1733524		589500

				1739984		586740

				1738444		588044

				1734604		588328

				1736792		612508

				1735656		598896

				1727656		582404

				1732564		592624

				1735124		580340

				1735364		592968

				1736456		586116

				1732916		595268

				1727512		585328

				1730148		589528

				1733648		596332

				1736220		595704

				1741256		583252

				1733832		601684

				1723792		593260

				1729420		598924

				1729800		590308

				1748260		591420

				1731132		578016

				1727252		593340

				1735244		579512

				1736660		611288

				1760620		594196

				1725688		595864

				1731628		583084

				1730936		584408

				1727208		599240

				1729536		584884

				1729936		578768

				1731944		582560

				1732508		590524

				1733448		611488

				1733052		586144

				1726028		595684

				1723460		573432

				1729880		590684

				1728892		579576

				1725220		579440

				1724832		576364

				1730564		594012

				1729132		582272

				1731076		595228

				1733564		572804

				1734828		593940

				1729172		595748

				1733460		588688

				1735884		577068

				1733412		597924

				1725928		773664

				1726140		586996

				1732912		594844

				1733536		586224

				1725876		596324

				1732124		599708

				1733544		594200

				1741244		598820

				1730080		584092

				1730244		581292

				1731304		689596

				1730156		587820

				1733108		579028

				1732664		585268

				1728696		578924

				1733412		607684

				1726232		583112

				1727616		589240

				1728872		580404

				1696492		587696

				1699808		575944

				1705404		576652

				1711668		582520

				1705360		590108

				1700904		573868

				1703664		584460

				1711372		571104

				1708656		575740

				1709664		586264

				1707284		589808

				1709188		584360

				1713616		574288

				1733016		589604

				1730944		578536

				1707920		595716

				1731832		582172

				1714600		576932

				1735488		621864

				1710360		575760

				1859208		745264

				1703976		588676

				1723608		602020

				1697924		575792

				1707732		579332

				1684196		574952

				1702048		592416

				1685220		577396

				1697476		593292

				1670356		576080

				1683148		580824

				1666136		564752

				1686972		581480

				1669896		572240

				1693900		585884

				1677860		580824

				1698400		583868

				1674844		591156

				1698560		587156

				1742952		575436

				1704020		593552

				1688072		573360

				1704764		585044

				1674636		577944

				1696876		591052

				1676884		577372

				1691164		588280

				1676532		599976

				1699620		611356

				1680736		599916

				1698260		601776

				1677240		596776

				1687392		595772

				1672988		585624

				1687932		581956

				1634988		556664

				1660384		663784

				1645040		578088

				1722004		587248

				1639960		581216

				1655284		560148

				1631464		559836

				1643828		565084

				1624908		569756

				1633116		554768

				1619468		544404

				1617144		566300

				1613212		561532

				1614480		562136

				1614116		550572

				1612296		565364

				1617408		558212

				1620272		578608

				1620852		566560

				1619956		562524

				1622408		558484

				1625804		552340

				1632200		554452

				1625680		561312

				1624920		559472

				1623028		563660

				1625624		562872

				1636860		563124

				1630984		568012

				1643768		591240

				1633572		652580

				1612320		561008

				1634052		562136

				1611976		554724

				1632428		553628

				1612044		557100

				1632312		563716

				1619224		552872

				1632572		561744

				1614784		555456

				1635240		567772

				1618536		567892

				1638800		580168

				1623748		562264

				1653592		555124

				1644080		576020

		sum		508466240		176027780

		ratio				2.8885567948





		画像サイズ ガゾウ

		144   192     3		ori

				827428		491316		389688

				826724		476716		313268

				825036		473316		309492

				827980		496296		318956

				826136		533076		350552

				825336		491684		305128

				837464		484348		302596

				828316		492456		311876

				824840		479264		525080

				827208		628648		409036

				823900		474008		300744

				827748		486364		376464

				827960		475172		355580

				831356		473972		316372

				825756		474396		347884

				831132		474912		332868

				827644		473052		307692

				825660		486112		299796

				837184		540996		334808

				833512		580532		391992

				829440		505344		364416

				830628		476364		300812

				828220		477440		434960

				828152		479208		366148

				831740		545712		335876

				830080		480640		315684

				830296		508968		338500

				832920		480960		530696

				836432		481400		306544

				833228		486760		305528

				839692		481544		306716

				834764		480452		315960

				838124		480932		303064

				837788		481856		307436

				838888		479004		305668

				843348		522028		358952

				845296		482648		330272

				834492		578484		324160

				840436		482748		344636

				846484		492256		521696

				842228		483204		333460

				843680		482400		313868

				845428		500956		357256

				845364		542856		369568

				846520		484212		312720

				848508		485252		332528

				852384		487452		456928

				849204		488428		316344

				852176		490408		312900

				849492		487140		357600

				850904		513044		312188

		sum		42604656		25316736		17692956

						1.6828652793		2.4080010146







OSCAR API Ver. 2.0 for Homogeneous/Heterogeneous 
Multicores and Manycores (LCPC2009Homo, 2010 Hetero)
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Target: 
 Solar Powered

 Compiler power reduction.
Fully automatic parallelization and 
vectorization including local memory 
management and data transfer.

OSCAR Vector Multicore and Compiler for 
Embedded to Severs with OSCAR Technology

Centralized Shared Memory

Compiler Co-designed Interconnection Network

Compiler co-designed Connection Network

On-chip Shared Memory

Multicore Chip

Vector
Data 

Transfer
Unit

CPU

Local Memory
Distributed Shared Memory

Power Control Unit

Core

×４
chips



Future Multicore Products with 
Automatic Parallelizing Compiler

Next Generation Automobiles
- Safer, more comfortable, energy efficient, environment 
friendly
- Cameras, radar, car2car communication, internet 
information integrated brake, steering, engine, moter
control

Solar powered with more than 100 
times power efficient :  FLOPS/W
• Regional Disaster Simulators

saving lives from tornadoes, 
localized heavy rain, fires with 
earth quakes

-From everyday recharging to 
less than once a week
- Solar powered operation  in
emergency condition
- Keep health 

Smart phones

56

Cancer treatment, 
Drinkable inner camera
• Emergency solar powered
• No cooling fun, No dust ,

clean usable inside OP room

Advanced medical systems Personal / Regional 
Supercomputers



Summary
 Waseda University Green Computing Systems R&D Center supported by METI has 

been researching on low-power high performance Green Multicore hardware, 
software and application with industry including Hitachi, Fujitsu, NEC, Renesas, 
Denso, Toyota, Olympus and OSCAR Technology.

 OSCAR Automatic Parallelizing and Power Reducing Compiler has succeeded 
speedup and/or power reduction of scientific applications including “Earthquake 
Wave Propagation”, medical applications including “Cancer Treatment Using 
Carbon Ion”, and “Drinkable Inner Camera”, industry application including 
“Automobile Engine Control”, “Smartphone”, and “Wireless communication Base 
Band Processing” on various multicores from different vendors including Intel, 
ARM, IBM, AMD, Qualcomm, Freescale, Renesas and Fujitsu.

 In automatic parallelization, 110 times speedup for “Earthquake Wave 
Propagation Simulation” on 128 cores of IBM Power 7 against 1 core, 55 times 
speedup for “Carbon Ion Radiotherapy Cancer Treatment” on 64cores IBM 
Power7, 1.95 times for “Automobile Engine Control” on Renesas 2 cores using 
SH4A or V850, 55 times for “JPEG-XR Encoding for Capsule Inner Cameras” on 
Tilera 64 cores Tile64 manycore.
 The compiler will be available on market from OSCAR Technology.

 In automatic power reduction, consumed powers for real-time multi-media 
applications like Human face detection, H.264, mpeg2 and optical flow were 
reduced to 1/2 or 1/3 using 3 cores of ARM Cortex A9 and Intel Haswell  and  
1/4 using Renesas SH4A 8 cores against ordinary single core execution.

 Local memory management for automobiles and software coherent control 
have been patented and already realized by OSCAR compiler.  
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