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2D-/3D- meshes, and tori and can simulate varisized interconnect up-to 128K
nodes. We also can estimate change of execution performance of application

through some simulations assumed production-like or extreme-scale system. In
D D D D D D D I:I D OpenNSIM D D D D addition, detailed simulation helps us program debugging and/or performance
D D D D D D D D D D D D D D D D tuning. In this paper, the overview of OpenNSIM and TaaS are described and

some evaluation results are reported.
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OpenNSIM Interconnect Simulation
Service via a Cloud Environment
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We have developed an interconnect simulator OpenNSIM for performance Quoliarc Technology Solutions Ltd.
evaluation of next-generation large scale interconnects. OpenNSIM works on a t3 0000000
cloud environment TaaS and setting of simulation parameters such as topology, Fujitsu Ltd.
number of nodes, evaluation application, and access to evaluation reports af- t40000

ter simulation can be done from a web browser. OpenNSIM supports fat-tree, Kyushu University
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int MGEN_Main( int argc, char *argv[] ) (network

{ name="3dt-32x16x16"

rank-node-fi | ename="3dt-32x16x16. rnc”
number-of-NIC=1
number-of-virtual-channels=2
packetsize=2048 ; byte

flitsize=16 ; byte

mtusize=2048 ; byte
packetheadersize=32 ; byte
virtual-channel-buffersize=8192 ; byte
routing-computation-time=4000 : ps
virtual-channel-al location-time=4000 ; ps
switch-al location-time=4000 ; ps

MGEN_Comm_rank (MGEN_COMM_WORLD, &myrank) :
MGEN_Comm_s i ze (MGEN_COMM_WORLD, &mysize)
// Pairwise exchange

int i, src, dst;

MGEN_Request req[2]:

MGEN_Status stat[2];

for (i=1: i<mysize: i++) {
dst = src = myrank " i
MGEN_Irecv (NULL, msg_sz, MGEN_BYTE, src, tag, comm, &req[0]) ;
MGEN_I'send (NULL, msg_sz, MGEN_BYTE, dst, tag, comm, &req[1])
MGEN_Wait (&req[1], &stat[11):
MGEN_Wait (&req[0], &stat[0]):

flit-traversal-time=4000 ; ps
switch-latency=78000 ; ps
cable-latency=10000 ; ps
(topology

} name="3D Torus”

X=32 Y=16 7Z=16

)
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MGEN program || Interconnect || Simuition Output || Timeout

onnect readymade configuration
interconnect: @ select readymade nterconnect confiquration
Topology

selectclear
20 Mesn
20 Torus

MGENprogram 3D Mesh
30 Tonus
FatTree

MGENprogram || Interconnect || Smuition Output || Timeout

readymade MGENprogram
MGEN program: @ select readymade MGEN program
select clear
Point to Pont
Random Ring
Alkoal (painwise exchange)

Alkoal (bruck)
Aloal (ring) 256 512 1,024 (1K) 2,048 (2K) 4,096 (4K)

o8 16 2 64 128

Alreduce (recursive doubling) 8192(8K) © 16,384 (16K) ©) 32768 (32€) © 65,536 (64K) () 131,072 (128K)

Datasie (upto (4096 o
1048576 bytes): use my configuration file
or Use my interconnect configuration
user MGEN program
Interconnect Confiquration fie: select fie Browse.
Use my MGEN program
Rank-Node Converson fie: select fle Browse.
MGEN fie: Select MGEN fle Browse.

Send Reset Send Reset
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MGEN program | Intercomnect | Simulation Output | Timeout

Simulation Output

Communication Log

9] Output Communicationiog fie (commiog,s0g2)

Statistics Info

Opsenation (1000
Intenl (us):

(min:1, max:18446744073709)

Generate Timeline Graph
7] Network Latency (NetLatency.eps)
] Link Throughput (LinkThroughput.eps)
] Buffer Utization (BuffUtiization.eps)
[ Communication Latency (CommLatency.eps)
[ Link Throughput Distrbution (LinkThroughputDist.eps)
] Congestion Point Ratio (ConqPoitRati.eps) Timeout
Generate Congenstion Point Graph

[[] Router & Port (ConqPointByRouterPort.eps)

send || Reset Send| [ Reset
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*00OO0OOOooooooooooooo

TaaSOOOOOO0OO0O0O00O00DOODODIntel Xeon E5440 2.83GHz (4coresx2) O O
000 LinuxO0OOOOOO00OOpenNSIMOOOOOOODO0OO0O00OO0O0DOOO0ODOOO
02000000000AteallJ0000O000 166.7ms00000000000O0OO
gooboobooodooooocoooboooooobooOobo0oboooooobooOoOooobooOoboOoo
gobooooboooboooooooboobooonb 1100 1200 130000

goboobooboboooooooobooodoboooooobOobOoooobDOCOoOoboboOooDoo

ooooooooobooooooboooobooboboOooooboboobobOoooobOooboOoo

pairwise exchange 0 0 0 0000000000000 0O0O0O0O0O0O0O0O0O0O00O0O0O
ooooooooooboooooooooooooOooooOoboOoboooooobooooon 3
goooboooooooooooboooooboooooooobooooooobooooooDooboo

Vol.2010-ARC-192 No.15
Vol.2010-HPC-128 No.15
2010/12/17

3.598 o —

Throughput {GB/s)

a Zet+ld det+18 Betl8 Bet+18 le+ll 1,2e+11 1.de+l11l 1,.6e+11 1,8e+ll
Tine (ps}

011 0O00000000000000

26407 0.7000
fve —— CongestionPointRatio ——

a.6000
1,4e407 0.5088

a.4000

0.3060
8406
H
8
Beds 0.2060
4e+06
0.1000
20406

0 ,0000
a 20000 40000 60800  ©O0OB 100000 170000 146000 166008 180000

Tine (us) Tine (ps)

012 000O0OOO0OOOCOOOOCOOOOO 013 00000000000

p
&
estion Point Ratio(%)

ooobooooooooooooobooboo0oOoOooobOOOObObbbbObooooOo
oboooooboboooobooooboooobooboooOoOoOoboOo0obOboOoOobOOoOobooOoooDo

goooobobooboooooboOooobOoobooobOOoOoboOoOOobOOoOoboOoDbOonn
oo +000 —-ooboboooobooooboboooobobboooooboobocOoooboooDn
oobooobooo 20000000+ 0000000DO0ODOOOOOODOOO+DOAO
U+00000O000000oboocoobooooooooboooooOooobOooOooOooDn

(© 2010 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

gbooboobooboboobooboboobooboboboboobooboo
gboobooboobooobobuoobooboobooboobbboobobobboo
gbooboboooobooboboooboboooboobobbooboboboobobo

ooboooooooboooobooobooooobobooboooobooooboooooooDooo

goboooboooobooooooooboooooobooooooOoooooooa
boboobbdUx,y,zOOOOOOOOOOOOOOOOOODODOOOOOODOO
OO0XOO0ODyxzOOYOOO z00ZO0OO1000000000000000000
gobooouoboooboocooooooooo
O000O00OpenNSIMOOOOOOOOOOOOOOOOODOOOOOOOOOOO
gooooooooooooooooobooOooOoobooboOobOOobcOoOoooOboOoOoboDboboo
gobooobooooooobobooooooboooooboo

5. 0 000

000 TaaS OO OOOOOOOODOODODOODODOODOODOODOO

(1) D0DODO0OooO0O0ooooooooooood

(2) DOODOODOOOOOOOOOOoO

(3) CollabNet TeamForged CollabNet[®

01000000000 b0o0o0bO00oobo0ooobOo0o0obOoo0oobOooooDooOoD
godoom20003000000000000000O0DOO0000O0DODOOOOODODODOO
oo oo oooooog
doooooooooooooooobooodoooooooooooooooooog
gogoboooboboobbbooobbooobo

000000000000 000000000000000 TsaeSOOOOOQODOOOO
goboooboobooboobooboobbobboobooboooboobooboboo
000000000000 00000000000000000000 laaSOOOODOO
0obo0ooOob0obooooboboo vlbooooooooooobDooooobooo
00000 TaaSOOOOOODOOOODOOOODDOO GUIODOODOOOODOOOOOO
gooboooboooboboboobooboooboobooboooDoobooboobooo
00000000000000000 TaeSOO OO OODDOOOODOOOOOOOODOO
godooooobObooooooobobbooooooooobboboooooooooobo
goobooooobooooog

Vol.2010-ARC-192 No.15
Vol.2010-HPC-128 No.15
2010/12/17

6. 0 0O 0O

gooboooobboobooboooboobobooobooboboobboooo

OpenNSIM O0O000O0O00O00OOODOOOOOOO0O0O00O0O0O0OOOOOOOOOO

0000000000000000000000000 TaaSOOOOOOOOTaaS OO
gooobooboooodoooooooooobooobooooboooOoboboOoobooobooOoDon
oooboooooooboooooobobooooobooboOooooooooOoooobooOobooDn
oooO0O0000ooooO0O0000000oooOO0O0Ob0O000b0OO00O00000O0Web
000000000000 0000000000000000TaaSOOO0OO0OO0OOOO
O0000OpenNSIMOOODOOOOOODODOOOOOOOOODOOODOOOODOOOOO

O00000O0000OpenNSIMOOOOO MGENOOOOOOOOOOOOOOTaaS
ooboooobooooboocooooooooon

g oOoooooooooooooooobooOoOoOoOoooboOooOOboboOoOoooooon
0000000000000000(0) 00000000000 D0D0D0oooUoUooo
oooooog

o o 0O 0O

1) 0000000000000 000000000000000DDO0O0UoOO0O00O
00000o0o0oooooooooooNSIM:O000O00000000000o0n
000000000000 0000 Vol.2010-HPC-125, No.5, pp.1-9 (2010).

2) 00000000000000000000000D0000O00O0DO00O00O00
pooooooboboobobboboboobbobbobobobbobboobobo
00o0o0oO0ooooOO Vol.2010-HPC-126, No.14, pp.1-9 (2010).

3) WWW Computer Architecture Page: http://arch-www.cs.wisc.edu/wwwarch/
public/home.

4) 000000000000 TaaS+NSIMO OO O OO OOD O Ohttps://ngarch.isit.or.
jp/taas/opennsim/taas+nsim-users-man.pdf.

5) 000000000000 OpenNSIM 00000 O https://ngarch.isit.or.jp/taas/
opennsim/nsim-man.pdf.

6) 0 0000000000000 0D0O0OD SsaSOOO0OOODOOOOOO
http://cloud.watch.impress.co.jp/docs/release/20100730-384448 . html.

7) 0000000000000 0000000000000d http://www.unisys.co.jp/
tec_info/tr100/10007.pdf.

8) CollabNet TeamForge: http://www.open.collab.net/jp/products/ctf/.

(© 2010 Information Processing Society of Japan



