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A Scientific Paper Reproducible Environment
with Overlay Cloud Architecture

The Inter-Cloud is a promising approach for the distributed application demands in some of HPC applications, like
Next-Generation-Sequencing Data analytics. However, building the Inter-Cloud environments requires IT expert
knowledge. This paper presents an architecture called Overlay Cloud and Virtual Cloud Provider (VCP), which
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is a middle-ware to automatically build a set of virtual resources on the Inter-Cloud and ease the knowledge
requirements. That aims to help to realize ubiquitous scientific paper reproducible environments.
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steps: { gyt proco = process(
o0 {
inputs: [ 1, o
output: [ 1, )
tool_fd: “rAnadust”, oo
3., procl = Process(
cndline = ""
L =y
* proc? = process(
=] cndline = """
SR I ey B g
Y proc3 = Process(
cmdline = """
1 B
o)
3y task = sequencialtask(
processes = [ prac0, precl, proc2, ...]
resources = Resource(cpu, ram, disk)
job = Job(
name = ..
task = task,
contatner = container(docker = ...)
\Jobs = [dob 1 J

M3 —fEE#HA
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Galaxy Workflow (json) EATAE RN TER Aurora Job Config (python)
steps: { procO = Process(
0: { cmdline = """
inputs: [ 1,
output: [ 1. ?
tool_id: "rRNAdust”, S
task = sequencialtask(
. processes = [ procd ]
resources = Resource(cpu, ram, disk)
1 )
' name = ...,
task = task,
3:¢ \ Container = Container(docker = ...)
' A jobs = [ job ]
3: {
Aurora Job Config (pythor)
L3 | proco = processc ...
| task = sinpleTask( ... )
L job = Job( ... )
jobs = [ job ]
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7 ) L] (UCSChgl9) U 77 L v AF—%

V=4 A7 7 A (DRA N FASTQ B 7 7 A V)
RERMRETHREED CTSS 7 7 A v

@YY —IVFATNT A—H

RNAdust... V) 7 7 L AT 5 2 A< v T [2]
delve seed... ¥ — FE [12], AT v 7 HA X [§]
delve align... HAISNDT T4 A2 M [1]
samtools...~ > ¥ 77 A U 7 ¢ [q>20, %-identity>85%]
6.2 TIMERERR

FANTOMS JSHEfRAT S A 7T A » OFHBIEBREREE % 2 ©
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D TY NERICENEIMEL, ETREONFv—
JERERLT.. 202 L THIVERRRO AL R T,

ZITE2o07 7y FEMEE LT, AIC (NII Academic
Inter-cloud) &, AWS (Amazon Web Service) & xt& & 3 5.

(1) AIC (NII Academic Inter-cloud)

F 1IZAIC LRFHEREED / — MR LR, — FoN—
N = 7 HEEFLT. £72, AIC TORITREMBIER R %
X 6 2Ry, BEREITA L Yy RECTH Y, Htfmizy—2
7u—2EEEITTHOICE LM E S B L L TR
LicbDThHhD. DR DET T 7IIANY — REEE
L EETE D FETRMEZ TR L TVD.

£1 AIC EFHEREED / — FHERL &
N— T = 7 AR
J — RHERR

Mesos Master, Galaxy (shared directory: NFS)

Mesos Slave #1

Mesos Slave #2

Mesos Slave #3

Mesos Slave #4

AICN Node (NAT Gateway)

NFS Server @AIC (/mntl/nig, /mntl/riken)

Docker Image Registry

5 / — F(Mesos Slave) /~— K7 = 7 {H4%

+ Intel Xeon E5-2670 2.60GHz (#1, #2, #3)
+ Intel Xeon E5-2650 2.00GHz (#4)

* 32cpu (2socket x 8core x 2thread )

* RAM 96GB

350.0

workflowZ{&

300.0

250.0

200.0 —

min = 100,000

= 1,000,000
150.0 —

10,000,000

100.0 —

50.0 —

0.0 -
32 24 16 8

threads

6 AIC T SEAT Ry ]I E 7 2R
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(2) AWS (Amazon Web Service)

F 212 AWS EAMlBREED 7 — R & 3R — R
— Ry = 7HAREFLT. E72, AWS TOSEATR ]I E RS 5
ZR 7SR, MEAFEITA Ly FTH Y, T T —
77 —2KEEITTOOICE LB EZ S E M E LT
LD ThD. AORLRLBET T 7IIATY — %
AL SHIGE OFATREM AR L TV 5.

#2 AWS ERHEERBLD / — FHERRL &
N— U =T HRE
J — R

Mesos Master, Galaxy (shared directory: NFS)

Mesos Slave #1 (AWS-EC2: c3.4xlarge)

AICN Node (NAT Gateway)

Docker Image Registry

#HE / — FMesos Slave) /N— F o = 7 4%

* Intel Xeon E5-2666 v3  2.90GHz

* 16cpu (1socket x 8core x 2thread)

* RAM 30GB

5.0
workflowE{%&

200 0
2500

i ol
min 1O, 000
W1 N0 R

1500
10,000, Ce

Lo iRl

SO0 J
i) J
24 16 8

threads

7  AWS TOFEITRERIE R R

63 A2 —0 57 FERK

IHIC, 3R (NILZ 70 R, JtR2 7 U K, Amazon Web
Services) @ Real Cloud BN IR I NDA X —27 T T K
R CERSUHBIREE A B - L 7. Z D Z & T FANTOMS
R T — 2 70 —OFBRERRENLA VX —2 T U R
REECHE CE D 2 & 2B L, FITIRH B8 £ v ¥ —
7 7 RTOFETRBIRER RIS RTHEY, BHLZDT
UFIcHET 5.
AICHNICTF—Z A /T 4 L7 RUNES)E, ¥ a 7 A7
¥ 22— 7 (Galaxy + Mesos Master) #fid & L, kX7 7 Ko
27— KR, BEXOWAWSEC2 A vV AX A1 ) — REHE
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— F(Mesos Slave) (ZEI Y $T5.
AIC— AL RENZART A Z )V ) — K& S L2 SINET L2VPN
TERE S, F0EIC L2TPv3 bR L, ~N—2
a T FMEREL2 *y MU — 7 THHIT S.
AIC—AWS MITARMEZFEH T 5 72 9DIT Psec 12 KL DR
W5t Z21T - 72 £, FAEIC L2TPV3 b R 2K T 5.
63143 —0 T Ry FT—UERK

AICNCF —Z AT 4 L7 RUNFS)E, ¥ a 7 A7
¥ 2 — 7 (Galaxy + Mesos Master) il L, dLK27 77 Ko
2/ —F, BEOWAWSEC2 A vV AX A1 ) — REHE/
— K (Mesos Slave) 1ZE| W4 T3.

AIC—db KFIER_RT A X v/ — K E S5 LA SINET
L2VPN CTHEES, £ EIZ L2TPv3 b L&k L,
R—2arFFMERB L Xy NU—27 Tt 5.

AIC—AWS T AR EREH T 5 72 9DIZ IPsec 12 L H#%
K EAL 21T o 7= BT, FAEIC L2TPv3 b RV A RERR T
5.

6.3.2 MTU 3ZXE

AIC-AWS D X 5 72 AHHE % #&H L7 L2TPv3 over
IPsec KT D56, KERHRIERA POXRy NT—2 IF
ERUFRIALR Yy NU—Z HOUF TMTU Z @ 22 B IS E
THMENH D, AR, AIC—AWS MEE#FIZE T 5 MTU
BEA—VFy FOF 73V METH D 1500 2 HIEK 7
FITAT—varyORERWVEERET S LT, 77
TAT—va AL DMEREZIRTIERNZOIZITUT
DEICRELZEETLILERS D Z L A L.

IPsec D : MTU = 1422

L2TPv3 over IPsec: MTU = 1368

FAT 52770 FREICSE LT MTU YA X% &4
HZ Lok, EEMED s T RRIHIC L D TERE I
FH EREENZ LN Tz,
63343 —9 59/ —F#ER

R3WA v —2 T T N EFMBRED / — N & &
B —RFON— Ry T7fEERT. £, 12 ¥%—2 7
7 R TOFITRHEIBIERS R A2 X 812787, N FETA L
v FETH Y, HEI T — 2 70—k E ETTHDICE
L7 A2 2B E LTRLELOTHD. DR 5
W7 2 713 AN — REUE BAb S/ 12356 O FATRER & 7R~
LTW5.

3 AVF—2 T 0 RiHMIREED /) — ML &
N— R = TR
J — R1#&RR

Mesos Master, Galaxy (shared directory: NFS)

Mesos Slave #1 @hokudai

Mesos Slave #2 @hokudai

Mesos Slave #3 @AWS-EC2: c3.4xlarge

AICN Node (NAT Gateway)
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NFS Server @AIC (/mntl/nig, /mntl/riken)

Docker Image Registry

3B/ — F(Mesos Slave) /N— R0 = 7 {14
Mesos Slave #1, #2 (hokudai)

« Intel Xeon E7-8870 2.40GHz

* 40cpu (4socket x 10core )

* RAM 128GB

Mesos Slave #3 (AWS)

+ Intel Xeon E5-2666 v3 2.90GHz

+ 16cpu (1socket x 8core x 2thread)

* RAM 30GB

350,00
workflow =44

300, (0
250.00

200.0
min Ok OO
1000, O

150.0
10,0500, 000

J

32 >4 16 -3
threads

K8 A& —7 T NTOFERTREMAIER R
6.4 EE

Z DX HBLBRE D ﬁkﬁ%%ﬁ%Lbf HT@’
LR TE . 6.2 HIlTHR 7z PR MERERR RS 2RI
Overlay Cloud THERL T 5 i SCFFBLER @Tm&“ﬁﬁ)ﬂ”ﬂit&
ERD. B, WMEICET DEEMRMIL, Mesos 7 7 2%
ERERRT 54/ — RIZxS9 % Docker 2T F A A—
% Registry I[ZB R L T 2T & T, 777 FEM EClaaS
BA N EEBEOREIC > TN D.

Mesos ([CLEVEIV S THNTLY—7 7 u—08ET 5/
— FiZ ko THRRIZE D D28, FEATHREIX Y T v RicdkE
L ClRERDAE & 78> 7=,

72721, NFS Z AICHIICEE L TW 27w, &t/ —F
EDOHDOR Yy NI =RV AT UV DRESITE ST
IIMEREm COREBELZ T HARMERH 5. FEHIZMITTA
ML= OV TS BICEBERBZMNETHD.

7. FEH

RAFA LT H~T 47 ANEIZBITS HPC 77U &
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—Yars&F%—5y &3 2 Overlay Cloud IZ & Y AT#idE
MR T 2 AR TE 2. 4%, LT ORREIC
B T BN B 5.
(1) sricsnss

Al 7 | s & A 7 CiE K& EXPERIMENT % 3 5112 4L
I L2#MELED, 7 —FH A ARKREH—
EXPERIMENT %53 L CHLEET 2V — 2 70—~ DM
HIEEWEEBZOND . T — VISR RR S B 7 5
e®, U—r 7u—2fE U TR Ry HIEE - A
@&4¢y7%ﬂ%¢éﬁf’owfﬁﬁwugﬁﬁa

Flo, T—XOSEICERET D IR HIT K D E TR
i1 EE DN b RS BTl 5.
() 77U KA L — Utk

PAHA LT AT 4 7 ANBICBT B 7 — 5 AT
KRBT — 2 OO PR HEE 2D, AEOT 0 2 A
7 ClE Galaxy & Mesos/Aurora 7 7 A X OIFA L L —
& LT NFS ZAHRICHERR L7 s, ¥ a 7ETHRITToT —
2 DYE 72 E B RRENTAT ) eIl m — N A L—UR
I RLEOFTV=r PA ML=V EWNolcA ML —Y
BEELDLODOEEOERNPMLETHD.
(3) oy~ EH

DT =4t by 7P A 2 2538 T O
WZOWTOEMAMEZTOT 2 0ERH 5.

I VCP ORMEEREINAL, VCP RHAHIC ZHh ) THV 27

— FHEOIABERICEAL TRERDOBEEZ LT H.

BE XK
DAR EBA, ML &R, EW G0 7T Iv oA —0F
U PO, BFERBEEYSE Y- A3 Ba—T 0 I
728 S5 113(376) 1-6, 201441 A
2) REILTEE, Bosldm, FRIEF0, A BN Overlay Cloud THEK
ToHA 02— 70 RERE, B ERBEYS y—exavey
o —7 4 VTS, (BFEH 115(72) 1-6, 2015 45 6 A
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