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Docker {5352 App

MWETEIRMT App ThaE , ATLMEREMIL (VM ) RESKEHIETIME , tBATLAER Docker & , 2305
MMRUNMAER Docker HR&EIE App FHESZ App 1Rk,

HuE
=

ANERIERIVEALEERT T ISV 1RV EE | FJLAE RIGHEEIIRTE Docker & , B{ER App IREFIAIE
W (BIERREREETRNE ) | XE—K , BRI RFREEBATREEREE., SRESEEEEH
BY , RFEEH Docker &k , tLAlE@E Docker $R&M Tag SRKIMRARBINRAS | &2 App # Docker 5
GHINRA SRR Fe RS TIMERIE #.

1. 2% App B9 Docker &%
A) #{E Docker &%

RIEECHIFEKR , BRAULMERESREREETHIRGENEMERG , LRFEREEL , HIFEM Docker
B8 SIS TMERIES  FUFREEMMTIE

- (58 Dockfile #I{EE&
- (FRAEEEHIERZR

B EIESIEAI 2% PSR Docker FR&HIE.

Y : 7EFIE Docker RIGEY , RIFH L Tag , FERABERAT , RFEEH Tag BIF.,

B) At DockeriEts:

Docker &E&4I/EsRLAG , T SEEFiEE+RY Docker AR IEXETHTAMIER , #{R Docker £
{&7E BatchCompute HIRE NaLATEE#F,
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C) HXERECRE

AJLUSHIEIFAY Docker & H#EXE] OSS RURGCREE. BIA5ARSERFEEY Dockeriizf&k L& OSS
AUFARA .

2. Bl App

BatchCompute2{tT APL. SDK. #Z#I&Z =750l App , FELUEHIEAF Python SDK Afil , SBIN
Bun{a/{sEAE Docker FE{&EIE App.

A) EREHIEEIE App

&40 Docker H&EHEEE OSS BRIEBEMNEERHoss://demo-bucket/dockers/ , FEBTRA
localhost:5000/demodockerimage:0.1,

BliApp

nnnnnnnnnn

o0 EEIRR , TEEURE App BY |, ERR&SEE Docker , 5 Docker F&RIBFR , LUK OSS Registry AIHE
2. XTEHammEelE App FIEMSELFE | BESESAFERTelE App RUREA | XEARHEA,

B) 53 SDK 6l App

{#£F3 Python SDK 8ll#Z App B , &E 4 TRIFL

#encoding=utf-8

import sys

from batchcompute import Client, ClientError

from batchcompute import CN_BEUING as REGION

from batchcompute.resources import (

JobDescription, TaskDescription, DAG, AutoCluster, GroupDescription, ClusterDescription, AppDescription
)

ACCESS_KEY_ID="xxxx" # IH51#&#J ACCESS_KEY_ID

ACCESS_KEY_SECRET="xxxx' # {HE{HA ACCESS_KEY_SECRET

def main():

try:

client = Client(REGION, ACCESS_KEY_ID, ACCESS_KEY_SECRET)

app_desc = {

"Name":"Docker-app-demo”,

"Daemonize":False,

"Docker":{

"Image":"localhost:5000/demodockerimage:0.1",

"RegistryOSSPath":"oss://demo-bucket/dockers/"

b
"CommandLine":"python test.py",

#EAthSEX BT
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}

appName = client.create_app(app_desc).Name

print('App created: %s' % appName)

except ClientError, e:

print (e.get_status_code(), e.get_code(), e.get_requestid(), e.get_msg())

if _name__=='_main_":

sys.exit(main())

ZRFEEFReIERA.

3. 123% App {Edk

RaztRLEY , AP Docker 1EXRIER | BNTTIZESEAFEETRR App fRIASEA.

4. Docker B EH

{40 App P{ERRY ISV IRHRREEEIZBEHT , BRFEEH Docker 2% , FH Tag fRMA, AEE

# App SR FHY Docker FEEEFRFEAT LA,

A) ERHI G ST

HRITH

frlFIR

EBIIR

HETIR

AppFld

AR

SN EEFTR , £ App FIRFHEIFEEHRI App , REESURHHEN App AYMEXTRE.

f&HApp

*App#H: Docker-app-deomo

IR

BGSEE:

&

FREE IR [

SN EEFTN , EIEUHE |, 125 App B9 Docker SRR B . AEHRZAITI TR App KIS,

Sentieon-DNASeq Public
Sentieon-Runner Public
app Private
‘app_daemon_test_18-05-22-18-18-05_1 Private
‘app_docker_e2e_test18-04-19-23-43-42_1 Private
mmmmm i Private
cromwell_test Private
DemoApp Private
DemoApp2 Private
Docker-app-deomo. Private

ho2 Private

python test.py

Docker B * Docke(tﬂﬁ%?ﬂ'l localhost:5000/demodockerimage:0.2 |

“This is a demo app using Docker image.

Key Value

* Daemonize:

Sen

Sentieon App R...

tieon

Genon.

=

2018411527E/8 = 10:39:58
(23R4 )

2018411 527E B = 13:59:16
(23R )

201851152261 7T 18:26:07
(1A14)

20184552268/~ 18:18:15
(7R L)

20184°45 19E1 L 23:43:42
(8AIH)

2018411 58E AT 21:42:41
(1R14)

20174105178/ 15:53:03
(14ELL80)

2018%1252HAEH 19:38:15
(184

2018412536 — 14:30:42
(17X

2018512552051 PE 21:18:15
(455REL )

201844 F 1388 14:06:37
(8AIH)

B

an_EERISEHIR SRR , FEAppDescriptiondiEE Docker {5E#ImagefiRegistryOSSPath, Hfti&#i55

BE | REEL

EE | BRRL
TE | R | 535 | BB
BE | R | B3| #R
BE | RAfFl | B8 | BER
TE | B | 53K | BR
BE | R | SW | #R
BE | RAfFL | B8 | B
TE | B | K | B

=% | Bty [

BE | RAfFL | B35 | WK

*RegistryB: | oss://demo-bucket/dockers/
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B) fsEF3 SDK &

{#/ Python SDK &3 App B Docker (EE AT S&E& UMl :

#encoding=utf-8

import sys

from batchcompute import Client, ClientError

from batchcompute import CN_BEUJING as REGION

from batchcompute.resources import (

JobDescription, TaskDescription, DAG, AutoCluster, GroupDescription, ClusterDescription, AppDescription
)

ACCESS_KEY_ID="xxxx" # {EE#&HJ ACCESS_KEY_ID

ACCESS_KEY_SECRET="xxxx' # {EE#J ACCESS_KEY_SECRET

def main():

try:

client = Client(REGION, ACCESS_KEY_ID, ACCESS_KEY_SECRET)

app_desc = {

"Name":"Docker-app-demo”,

"Daemonize":False,

"Docker":{

"Image":"localhost:5000/demodockerimage:0.2",

"RegistryOSSPath":"oss://demo-bucket/dockers/"

1
"CommandLine":"python test.py",
"EnvVars": {}

}

res = client.modify_app("Docker-app-demo”, app_desc)
print res

except ClientError, e:
print (e.get_status_code(), e.get_code(), e.get_requestid(), e.get_msg())

if _name__==' main_":
sys.exit(main())

X EEANER Docker IiRASHIIER , EFERIETHIE | BIEFEER,
Blenden&AppE{EsLi:

KEEEENRNIEESRNRY Blender BlIEAL BatchCompute B9 App , FHEIZ I App #2232 Blender
=B

Blender 2 BRIRMMTHI—RNEFEE SR =S EHIERG | IRUNER, sIE. R, B3R 2
ESNE. MBI EF—RIMER AT ERRSE. BERNEIUEXE .
https://www.blender.org/features/,
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1. HEETAE
(1) FrEmRSs

- FhE# 21T 8RS ( BatchCompute ) : https://help.aliyun.com/document_detail/127644.html

- FHENSSZ %R SS ( OSS ) : https://oss.console.aliyun.com
- FHEMNSHRSS: https://mns.console.aliyun.com

- FHEARSARSS: https://cr.console.aliyun.com

IRELFE , ITRIIEER,

(2) HbtEpIERE

KR FFrERERIRS AR FEEE AR,
KB FERE « %er 1 FYI)

(3) #ERZOSS Bucket
- BEIOSSESIA flE—MBucket,
ARSI RO bucket 7R : blender-demo, Haisi7E£ess 1 GRHI).

TR ERALETTERS | #tmFEER OSS bucket AYHthiEERE.
TR SCOMEERT , BEEHIFFRIbucket BFRMEXNEE S EIEAIESTAIbucketEFR,

2. #{E Blender Docker ${&
(1) BIEE—4Dockerfileszf

X144 : Dockerfile , REUT:

FROM ubuntu:latest
MAINTAINER your-name<your-email>

# R
RUN apt update

# BB
RUN apt autoclean

# LI
RUN apt install python python-pip curl pulseaudio blender -y



HEtE B{ECRE
# EEINETIX NS
CMD ["/bin/bash"]
(2) build

docker build -t ubuntu-blender ./

FiFT , ARFERTENGSEERRASA ubuntu-blender

docker images

(3) check

docker run -t ubuntu-blender blender -v
Bx
Blender 2.79 (sub 0)
IBERAER . TEZRE.

3. Dockerg&(g L&

BEEE ubuntu-blender £1£%] BatchCompute 3z#FRegistry,
BatchCompute3z#52ffiRegistry : FIEEZHAY CR ( Container Registry ) FIFIEEZ=AJOSS,
EE—RBEIET |, #EFSE—F: CR,

A EE | BEEEX2RENE

docker =& EfZZICR

docker &% L1EFJOSS

RIREE EERICRAEE, « Serl-iR/Yll) , BFRA: registry.cn-

shenzhen.aliyuncs.com/batchcompute_test/blender:1.0

4. 6l App

BatchCompute 123ZfF\l , FERERZSE. BatchCompute 2RI App EMRANG , 1LAFRSER
RSHEAME | IBXMEAY , RBESDESEEIT.
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TEFAIKLIE— Blender iEZ App.

(1) FreatlE App

FIFFELTEEHIE: https://batchcompute.console.aliyun.com

= CIWEE  «m i v Q BE TE &R &l XBSES X w @ a @asex @
w s :
e
- Q @ABHENEE A%
frwsiE
AppEHA % w0z eliEE e
swlE
crommwell public Cromwellis a Workflow Managem.. gy R ez WAL | 5
ApplE
fastq_to_ubam Public Convert fasta files to unalign... Z?‘E%smm 16:00:30. Rl | B
FREIE (18
Sentieon-DNASeq Public Sentieon Genomics software is . ?Z‘fﬁ%ﬁ‘“a 06:07:53 AL | BE
Sentieon-Runner Public Sentieon App Runner pack T3, o. ,Zgwf\ﬁa??zﬂ 17:38:39 XML | BE

IREEARER

Docker $B&&MR , HEEEE HERICRAYRGBFR , 40 : registry.cn-
shenzhen.aliyuncs.com/batchcompute_test/blender:1.0

H(—)ﬂﬂiﬁ w1 G - Q #A I&  ER L EHSES a 0w @ o wmwex (O
< | Bl2App
Bli2App o
2 3 4
EXER BTSSR AT HHRE
“APPEH  ubuntu-blender
pacmonize (D
“ SRR Docker v CR Registry v
o
x| BT

|
W
s
har

BISRELS 8t%16GBRIE , ELftbAIFAIARIA],
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A T &R Gl XE5WS

N

© o

)

ERER EBTRBH AL

Ii2App

R
BE ™ 23 0/10
+ sl
ecs.snine.2xlarge (815/16G8) w0 0/100
SR
1 @i 0/100
BAELRS
0 @it 0/100
@RIAd 8 (1)
86400 @it 0/100
Radk

BT (cloud_efficiency)

BEEAN

a0

(2) BpHTHISEEE

&t 0/100

&t 0/100

nE Ie w%  fu

= CIMEE @ ) ~ Q
<

eliApp

© ®

SR e

0 AEEE

AEEE

AEE

AWEE

AWEE

RUEE

RUEE

Fy e @ a @amex @

EHSEE & W 0O B ﬁwxm

python -c *import os;import sys;sys.path.

WABH:
scripts_oss_folder ossi//blender-demofsci
input_oss_folder AE
scene file_path AE
frames A
format PNG
output name_format s png
WS
output_oss_folder HiAE

BYTEE:

SMERS(.VRTEE, 0 $(a), B4 2 SRURHRWAS

); from render import p:

AWEE  home/scripts/ @  fiAossERMEE, K 81/500

; framestr=":join(map(lam ~ 342/1000

v
AHEE  fhomefinput/ @  thAossEHRWE, B 74500 A ¥ —
AWER | mERGEAMENEE 0 O EMBEXHNEER 0 68500 A ¥ —
AWEE  mSHEEAOEUEE O XMEERI0,RR 29/500 ¥ |-
AUEE  mE ©  ER@meR, T ¥ |- =

M AWEE  mSkeE R

M AFHE  jhomefoutput/ @ SiossERME, M: 35/500

@ XS, SREEF 83/500

python -c "import os;import sys;sys.path.append('/home/scripts/’); from framer import parseFrames;
frames=parseFrames('${frames}'); framestr="," join(map(lambda x:str(x), frames)); s="'blender -b
/home/input/${scene_file_path} -o /home/output/result/${output_name_format} -F ${format} -f %s' % framestr;

print(‘exec: %s' % s); os.system(s);"

${.} MEXE , JLMFABANNELSE. EERLAppIRAFIVAIEHER , EANRSEISE HinXL

Fie=—1
2,

SE R Blender 2.79 58178%

MASH
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TR SERRERERT

B

scripts_oss_fold
er

input_oss_folde
r

scene_file_path

frames

format

output_name_f
ormat

FERBAHIFPAIbucket FFKMEBNEE SEBEAIESLAIbucketFTR,

ARIME

oss://blender-
demo/scripts/

PNG

####.png

FVFEE

17

ali

i

il

i

il

Aih B RS
=

/home/scripts/

/home/input/

;T

HINOsSERIZIZR
| IZERIRIEER

EEHANAY

/home/scripts/

, MiZBEEE
9 framer.py
S,
oss://bucket/sc
ripts/

HINossERIRIR
, ZEREREER
FEANAY
/home/input/ ,
MiZEEEER
89.blend>Z{4, @0

655://bucket/in
put/

BIAHEIHRY
R, HBXTF
input_oss_folde
BRI,

il : a.blend =%
=
folder_name/a.
blend

SCRRIZEET" 1-
10" | SZ§555m

(ESIRIT L=
):" 1,3,5-10"

B R

, X¥E
TGARAWTGA,J
PEG,IRIS,IRIZ,A
VIRAW,AVIJPEG
,PNG,BMP

2
RN
MFS , AEAL
T, Z61:
test_###.png &

test_001.png ,
BILATERIEINE
&
test/test_###.p
ng



#EHE

L

&R BRIALE AVFES TEAREE &
ol Eﬁﬂ;OSSEiﬂg@
output_oss_fo = . 0:
der = /home/output/ oss://bucket/ou
tput/,

INGZE

IMRZETLUARESE | EEERRNA.,

4. RIZEFA L

EAPPSIRFAILUEEIBEOIZELFA ubuntu-blender , J=T" EIMEL"

CRES o Q nE TH BR BL THSES &y w @ a mex @

BESCTRA | B |

REFL | B | B

RS | T | B

REMFL | EF | WS
st prvate T s BRI EE | BR

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

uuuuuuu -blender Private gy T eses st | =5 | B

?21?5‘52?‘308 22:10:12 AR | B | B

1) EEIE
IR, FE— S TIE,
F) e MRS

SiiEEpythonftas (IR ) , LEZEAIOSSERT |, LLil: oss://blender-demo/scripts/framer.py

Fzh HfEblendenz &304

Blender EM#EMHt 7172 demo {4 : https://www.blender.org/download/demo-files/
AIFBETE 2.79 A (TR . EflRGPZENBlenderhiAMEE. AEMANAIGEERATE )

10
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Requirements  Rell

Blender 2.79 - Agent 327

EMTEE  BEERIER : splash279/ EEANHR _E(EZ! oss://blender-demo/input/ & , B
: oss://blender-demo/input/splash279/,

(2) FraaiRaz{Fik

H(—)WEE @1 R Q BE T¥ &E 0L EHSES & "W @ @ aEex rj
< @
EFES BARL
1252 DAG fFlk
CHRLER  blender-1
155 App f
i F

* wiEE— AP

ETHBH

CEREY B

I;Wu%m ecs.snine 2xlarge (81%/16GB) I v

KIHRBIG

3

- SEHISRBIEIRA—/RRY , EEan: 81%16GB,
- SEHEIERIFIE 2 1,

(3) 24 E

TR SEPMRER , FERHIF A bucket BFHMEXAEE CRIEATESEAbucketZFR,

11
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=(—)ﬂﬂ§£ “m1 GRAD - Q #E I @R fl ENSES EH L W @ @A X ’3
< | #8238 App 1Rl
1835 DAG fFil P
835 App fEiL ;gés ﬁg&.
BABE
uuuuuuuuuuuuuu © o v rou BE=
fil th @ splash279, )/splash279.blend
yyyyyy (o)
format ® PNG
out at @
SRS
uuuuuuuuuuuuuuu @ oss:/ N 0 ¢ der/output] m
- StdoutPath  oss: /(D b |<nder/log/ m
oss:/( ¢ nd e/ rllog/ m
=R - |
TP
8 =] AR
input_oss_folder oss://blender-demo/input/ HESEFREOSSBER
scene_file_path splash279/splash279.blend HENHEHZ
frames 1-4 TEF1EAMR
format PNG EREHAETC , BAIARIES
output_name_format ####.png BRI IEE | AR

- scripts_oss_folder IRE TBAAE , BARITES | JLAHE.

mh:

8% =l 58
BMHOSSER, BREREBRE
input_oss_folder oss://blender-demo/output/ REZLLBEFRAY result/ FBZ
r
Loggin(AEEREE):
8¥ =l izl
StdoutPath oss://blender-demo/log/ stdoutHEHIH R
StderrPath oss://blender-demo/log/ stderrBEHIH R

BF e RS,

5. BEEFILRSER

12
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1) BEERILRE

= CIREE @ ) ~ Q #E I& @R Dl XHSES
s | fEdLBI=
i
B D T Q  #EE
fRUTIR
RUDIE
frULERID S ELTY= FHE/E R
AppBIE
blender.1 o m W 2019%£839H 14:04:33 /20198 AIE 14:07:30
Job- o : i 1N )

HEIIE

() BBER

oss://blender-demo/output/result/

ety

€ 92 4 T @& oss://_blender/output/result/

L b |+ EIERR Oz | LT#H OEH EZ~

AWM XKE /Kb
7 [ 0001.png 3.89MB
7 [ 0002.png 3.91MB
7 [ 0003.png 4.14MB
) [ 0004.png 3.76MB

(3) ERRTKHLAIRUESE

SCHHAS Rl TS
ecs.snlne.2xlarge(8
#16GB) 2 1-4

ecs.snlne.dxlarge
(16#%/32GB)

6. iR
Sz ES (python):

framer.py:

#1/usr/bin/python
# -*- coding: UTF-8 -*-
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#EHE

import os
import math
import sys
import re

NOTHING_TO_DO = 'Nothing to do, exit'

def _calcRange(a,b, id, step):
start = min(id * step + a, b)

end = min((id+1) * step + a-1, b)
return (start, end)

def _parseContinuedFrames(render_frames, total_nodes, id=None, return_type="list"):
fRATIZESENY, 40: 1-10

[a,b]=render_frames.split('-")

a=int(a)

b=int(b)

#print(a,b)

step = int(math.ceil((b-a+1)*1.0/total_nodes))

#print('step:', step)
mod = (b-a+1) % total_nodes
#print('mod:', mod)

if mod==0 or id < mod:

(start, end) = _calcRange(a,b, id, step)

#print('--->",start, end)

return (start, end) if return_type!="list' else range(start, end+1)
else:

al = step *mod + a

#print('less', al, b, id)

(start, end) = _calcRange(al ,b, id-mod, step-1)

#print('--->",start, end)
return (start, end) if return_type!="list" else range(start, end+1)

def _parselntermittentFrames(render_frames, total_nodes, id=None):
FRATASZESRMG, W0: 1,3,8-10,21

al=render_frames.split(’,")

a2=[]

forninal:

a=n.split('-")

a2.append(range(int(a[0]),int(a[1])+1) if len(a)==2 else [int(a[0])])

a3=[]

for nin a2:
a3=a3+n
#print('a3',a3)

step = int(math.ceil(len(a3)*1.0/total_nodes))
#print('step’,step)

14



#EHE

mod = len(a3) % total_nodes
#print('mod:', mod)

if mod==0 or id < mod:

(start, end) = _calcRange(0, len(a3)-1, id, step)
#print(start, end)

ad= a3[start: end+1]

#print('--->', a4)

return a4

else:

#print(less’, step * mod , len(a3)-1, id)

(start, end) = _calcRange( step * mod ,len(a3)-1, id-mod, step-1)
if start > len(a3)-1:

print(NOTHING_TO_DO)

sys.exit(0)

#print(start, end)

a4= a3[start: end+1]

#print('--->', a4)

return a4

def parseFrames(render_frames, return_type='list', id=None, total_nodes=None):

@param render_frames {string}: FEERNEIMEZIFEE , TLAR"-"REE , NESAIMETLAGER", "R, 10: 1,3,5-
10

@param return_type {string}: BUESBE[list,range]. listiEfl: [1,2,3], rangetEfil: (1,3).

iEE: render_frames&&", "BIB , 3@HAlist,

@param id, TRID , NOFFA., FERIMEREIES |, EMNIFEZE BATCH_COMPUTE_DAG_INSTANCE_ID fhEY/E,
@param total_nodes, SHAIH RN, FRIMNEREIES |, EMIREZE BATCH_COMPUTE_DAG_INSTANCE_COUNT
FREVS.

if id==None:
id=os.environ['BATCH_COMPUTE_DAG_INSTANCE_ID']
if type(id)==str:

id = int(id)

if total_nodes==None:

total_nodes = os.environ['BATCH_COMPUTE_DAG_INSTANCE_COUNT']
if type(total_nodes)==str:

total_nodes = int(total_nodes)

if re.match(r'A(\d+)\-(\d+)$',render_frames):

#1-2

# continued frames

return _parseContinuedFrames(render_frames, total_nodes, id, return_type)

else:

# intermittent frames
return _parselntermittentFrames(render_frames, total_nodes, id)

15
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3ds Max DAG{FIlER{E3TEE

1. EETIE
1.1, IR

PR RS EBHEE L FAERAHRE.

1.2. FHEIRS

- FHE#tEitEHRSS ( BatchCompute ) ;
- FHBXISREFMERSS (0SS) .

1.3. HEER

HFRGEASRIESERHRG, B s8N ReERS. RESF=ME &

MMATREIER.

E CIREL  ex km ~ o

il BETIE
I
BEXER LHER HERR HERTiH
fnE
naan | wmezamme S

SRR

HMID/ B R BiRAED
SH| I — l

m—u!ﬁ{QlwrrkhpSt?ﬁOlrn L] % B
T I E| ECI img-windows2008-blende. ..

DDH = i
EHEEN Lo A BE S
IR
o A progey

GCET ‘ % 2 AEXES
wiR

14. L&E=H

AJLATRE 3ds Max ELRMHAIEERM TN,
18T OSSBrowser TEEEZREMEHEER OSS bucket &, a0TE :

16
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WEHE

v1.9.5 X

€ > 4+ T @&  oss://bcs-test-sh/3dmaxdemo/Scenes/Lighting/

L b |+ eIEER O£k T#H g8 EZ~

o BIR EE /K
7 [ Lighting-CB_ART_PhysMat.max 1.08MB

B M Lighting-CB_Arnold_SSurface.max 596KB

) [ Lighting-Cornel Box_Scanline.max 712KB

) [ Lighting-Vertex.max 452KB

1.5. %A S SDK

ERERFUAINEE L | LEHETTE SDK B ; EXRFIFRIE. Linux EHUTUITE<S ; Windows
BIFSEH,

pip install batchcompute

2. fmEworkBii4~

work.py

#!/usr/bin/env python

# -*- coding: UTF-8 -*-

import os

import math

import sys

import re

import argparse

NOTHING_TO_DO = 'Nothing to do, exit'

def _calcRange(a,b, id, step):
start = min(id * step + a, b)

end = min((id+1) * step + a-1, b)
return (start, end)

def _parseContinuedFrames(render_frames, total_nodes, id=None, return_type="list"):
FRHTIZESENN, 40: 1-10

[a,b]=render_frames.split('-")

a=int(a)

b=int(b)

#print(a,b)

step = int(math.ceil((b-a+1)*1.0/total_nodes))
#print('step:’, step)
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mod = (b-a+1) % total_nodes

#print('mod:', mod)

if mod==0 or id < mod:

(start, end) = _calcRange(a,b, id, step)

#print('--->",start, end)

return (start, end) if return_type!="list" else range(start, end+1)
else:

al = step *mod + a

#print(less', al, b, id)

(start, end) = _calcRange(al b, id-mod, step-1)
#print('--->",start, end)

return (start, end) if return_type!="list" else range(start, end+1)

def _parselntermittentFrames(render_frames, total_nodes, id=None):

fEMTANIZESET, 70: 1,3,8-10,21

al=render_frames.split(’,")

a2=(]

forninal:

a=n.split('-")
a2.append(range(int(a[0]),int(a[1])+1) if len(a)==2 else [int(a[0])])
a3=[]

for nin a2:

a3=a3+n

#print('a3',a3)

step = int(math.ceil(len(a3)*1.0/total_nodes))
#print('step’,step)

mod = len(a3) % total_nodes

#print('mod:', mod)

if mod==0 or id < mod:

(start, end) = _calcRange(0, len(a3)-1, id, step)
#print(start, end)

ad= a3[start: end+1]

#print('--->', a4)

return a4

else:

#print(less', step * mod , len(a3)-1, id)

(start, end) = _calcRange( step * mod ,len(a3)-1, id-mod, step-1)
if start > len(a3)-1:

print(NOTHING_TO_DO)

sys.exit(0)

#print(start, end)

a4= a3[start: end+1]

#print('--->', a4)

return a4

def parseFrames(render_frames, return_type='list', id=None, total_nodes=None):

@param render_frames {string}: FEERASWEGIZEE , AILAR"-"RooBE |, FESLAINETLAGER", "FRFF, 40: 1,3,5-

10

@param return_type {string}: BUESBE[list,range]. listiEfFl: [1,2,3], rangetEfl: (1,3).

¥ render_frames& ", "IBRN , @& Hlist,

@param id, 941D , NOFFIA, FRIMNEAEIES |, $EMNIMEZE BATCH_COMPUTE_DAG_INSTANCE_ID £REV{E,
@param total_nodes, BT RN, ERNIMEARIES |, SMNIAEZE BATCH_COMPUTE_DAG_INSTANCE_COUNT

FREVS.
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if id==None:

id=os.environ['BATCH_COMPUTE_DAG_INSTANCE_ID']

if type(id)==str:

id = int(id)

if total_nodes==None:

total_nodes = os.environ['BATCH_COMPUTE_DAG_INSTANCE_COUNT"]
if type(total_nodes)==str:

total_nodes = int(total_nodes)

if re.match(r'A(\d+)\-(\d+)$',render_frames):

#1-2

# continued frames

return _parseContinuedFrames(render_frames, total_nodes, id, return_type)
else:

# intermittent frames

return _parselntermittentFrames(render_frames, total_nodes, id)

if _name__ =="_main_"

parser = argparse.ArgumentParser(

formatter_class = argparse.ArgumentDefaultsHelpFormatter,
description = 'python scripyt for 3dmax dag job',
usage='"render3Dmax.py <positional argument> [<args>]',

)

parser.add_argument('-s', '--scene_file', action="store’, type=str, required=True, help = 'the name of the file with
.max subffix .")

parser.add_argument('-i', "--input’, action="store’, type=str, required=True, help = 'the oss dir of the scene_file, eg:
XXX.max.")
parser.add_argument('-o', '--output’, action="store’, type=str, required=True, help = 'the oss of dir the result file to
upload .)

parser.add_argument('-f', '--frames', action="store’, type=str, required=True, help = 'the frames to be renderd, eg:
"1-10".")

parser.add_argument('-t', '--retType', action="store’, type=str, default="test.jpg", help = 'the tye of the render
result,eg. xxx.jpg/xxx.png.")

args = parser.parse_args()

frames=parseFrames(args.frames)
framestr="-"join(map(lambda x:str(x), frames))

s = "cd \"C:\\Program Files\\Autodesk\\3ds Max 2018\\\" && "

s +="3dsmaxcmd.exe -0="%s%s" -frames=%s "%s\\%s"" % (args.output, args.retType, framestr, args.input,
args.scene_file)

print("exec: %s" % s)

rc = os.system(s)
sys.exit(rc>>8)

R =

- work.py RFEEH EEF] OSS bucketh RFEBEFHHIT ; FIMSEEI(FARSTHAHITIES |
- work.py B9112 {THRERBERGHIFLRET 3ds MAX RIEMRINE R ;

- work.py B9 scene_file 2#EFRIHE4 ; 90 Lighting-CB_Arnold_SSurface.max ;

- work.py By input SEERREMIRSE] VM FRYE , 40: D ;

- work.py B9 output SEFREFRERBHAIARMIRZ ; 20 C:\tmp\ ;

- work.py HY frames S¥FRNEFAINEL , W0: 1 ;
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- work.py B retType S#ERTRE=MIRETE] VM FRRIRIE |, Q0: testjpg ; iERERFMRES M , N
EIRIBFR Atest000.jpg , test001.jpgZ,

€ 9 A T @& | oss://bcs-test-sh/3dmaxdemo/work/

Lt | +OEER O 2% T g% | B2~

B KB K R[EE AT E)
@ work.py 4.42KB 2019-09-20 15:27:51

3. IREIERAZEI A

test.py

#!/usr/bin/env python

# -*- coding: utf-8 -*-

from batchcompute import Client, ClientError

from batchcompute.resources import (

ClusterDescription, GroupDescription, Configs, Networks, VPC,
JobDescription, TaskDescription, DAG,Mounts,
AutoCluster,Disks,Notification,

)

import time

import argparse

from batchcompute import CN_SHANGHAI as REGION #ZEZE4R1E region {4iEELD
access_key_id = "xxxx" # your access key id

access_key_secret = "xxxx" # your access key secret

instance_type = "ecs.g5.4xlarge" # instance type #ZEEIRIE WS EE HISEHET
image_id = "m-xxx"

workossPath = "oss://xxxxx/work/work.py"

client = Client(REGION, access_key_id, access_key_secret)

def getAutoClusterDesc(InstanceCount):
auto_desc = AutoCluster()

auto_desc.ECSImageld = image_id

HESKWREING , EFAANRIRE. MRREBRASREEETE RN FNBRMEES KRS |
# EFREIMNEBIRE. MEREBERBSMEE T RN FNBIRAE

auto_desc.ReserveOnFail = False

# SCHIRIE

auto_desc.InstanceType = instance_type
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#EHE

#case3 iZE
auto_desc.ResourceType = "OnDemand”

#Configs

configs = Configs()
#Configs.Networks
networks = Networks()
vpc = VPC()

# CidrBlock#IVpcld EREN , HIUFIEVpcldryCidrBlock FIfENAICidrBlock{Fis—a
vpc.CidrBlock = '172.26.0.0/16'
# vpc.Vpcld = "vpc-8vbfxdyhx9p2flummuwmq”

networks.VPC = vpc
configs.Networks = networks

# IRB R G2 type(cloud_efficiency/cloud_ssd)A K size (5842 GB)
configs.add_system_disk(size=40, type_='cloud_efficiency")

HIREHURR type(WIRFNR Sty pelRiF—2) size(B\IGB) #£&m
# casel linuxEfis
# configs.add_data_disk(size=40, type_='cloud_efficiency', mount_point="/path/to/mount/’)

#IRETRME

configs.InstanceCount = InstanceCount
auto_desc.Configs = configs

return auto_desc

def getTaskDesc(inputOssPath, outputossPath, scene_file, frames, retType, clusterld, InstanceCount):
taskDesc = TaskDescription()

timestamp = time.strftime("%Y_%m_%d_%H_%M_%S", time.localtime())
inputLocalPath = "D:"

outputLocalPath = "C:\\\\tmp\\\\" + timestamp + "\\\\"

outputossBase = outputossPath + timestamp + "/"

stdoutOssPath = outputossBase + "stdout/" #your stdout oss path
stderrOssPath = outputossBase + "stderr/" #your stderr oss path
outputossret = outputossBase + "ret/"

taskDesc.InputMapping = {inputOssPath: inputLocalPath}
taskDesc.OutputMapping = {outputLocalPath: outputossret}

taskDesc.Parameters.InputMappingConfig.Lock = True

# IREEFNIMEREENE , FBFRPRprintF TENS LR HERISER ossitbik
taskDesc.Parameters.StdoutRedirectPath = stdoutOssPath

#IREEFNINEERB LI, BRMHNSERBRSA HEEHEERossithit
taskDesc.Parameters.StderrRedirectPath = stderrOssPath

HREFE T S1T

# PackagePathfZficommandLinesh eI AT 4Bl it HIE

taskDesc.Parameters.Command.PackagePath = workossPath

taskDesc.Parameters.Command.CommandLine = "python work.py -i %s -0 %s -s %s -f %s -t %s" % (inputLocalPath,
outputLocalPath, scene_file, frames, retType)
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#EHE

# IR BESAVERTATE
taskDesc.Timeout = 86400

#IRBIESATRLBINEL
taskDesc.InstanceCount = InstanceCount

# REASZSIEELRE
taskDesc.MaxRetryCount = 3

if clusterld:

# RAEIEEEHER L
taskDesc.Clusterld = clusterld
else:

#XFautofEBHRAFIlL
taskDesc.AutoCluster = getAutoClusterDesc(InstanceCount)

return taskDesc

def getDagJobDesc(inputOssPath, outputossPath, scene_file, frames, retType, clusterld = None, instanceNum = 1):

job_desc = JobDescription()
dag_desc = DAG()

job_desc.Name = "testBatch"
job_desc.Description = "test 3dMAX job"
job_desc.Priority = 1

# (5K

job_desc.JobFailOnlInstanceFail = False

# YRz 1TRINE P B oS ARG
job_desc.AutoRelease = False
job_desc.Type = "DAG"

render = getTaskDesc(inputOssPath, outputossPath, scene_file, frames, retType, clusterld, instanceNum)

# N IES
dag_desc.add_task('render’, render)

job_desc.DAG = dag_desc
return job_desc

if _name__=="_main_"

parser = argparse.ArgumentParser(

formatter_class = argparse.ArgumentDefaultsHelpFormatter,
description = 'python scripyt for 3dmax dag job",
usage='"render3Dmax.py <positional argument> [<args>]',

)

parser.add_argument('-n','--instanceNum', action="store',type = int, default = 1,help = 'the parell instance num .")
parser.add_argument('-s', '--scene_file', action="store’, type=str, required=True, help = 'the name of the file with
.max subffix .")

parser.add_argument('-i', "--inputoss', action="store’, type=str, required=True, help = "the oss dir of the scene_file,
€g: Xxx.max.")

parser.add_argument('-o', '--outputoss', action="store’, type=str, required=True, help = 'the oss of dir the result file

to upload .)
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(ES

¥

parser.add_argument('-f', '--frames', action="store’, type=str, required=True, help = 'the frames to be renderd, eg:
"1-10".")

parser.add_argument('-t', "--retType', action="store’, type=str, default = "test.jpg", help = 'the tye of the render
result,eg. xxx.jpg/xxx.png.")

parser.add_argument('-c', '--clusterld', action="store’, type=str, default=None, help = "the clusterld to be render .")

args = parser.parse_args()

try:

job_desc = getDagJobDesc(args.inputoss, args.outputoss, args.scene_file, args.frames,args.retType, args.clusterld,
args.instanceNum)

# print job_desc

job_id = client.create_job(job_desc).Id

print(‘job created: %s' % job_id)

except ClientError,e:

print (e.get_status_code(), e.get_code(), e.get_requestid(), e.get_msg())

R =

- {18 12~20 17 FERBHEES , W1 AK ERFEEERSWHAIAKEE ; Hi&ld #El.3 FHIE
A98%15% 1d ; workosspath 258 2 work.py fEoss FAE ;
S#{ instanceNum Fr HEHERMEULEE/NTRESS | MARINTR | &ERRENZIMTIR
., work.py =B #iifta5 ;
2% scene_file R-BEERIAHRM | 145 work.py ;
S¥ inputoss Fx =i EEZ 0SS FRINAIE |, tBEP1.4 Ffy OSS (IS ;
- 28] outputoss BREREZLER LEF Oss LHINE ;
- S4f frames R B BERAIZRSUFAINES , 1£45 work.py ; 3ds MAX RZHIFRIGES , REERE
48md , 301-10 ;
S¥ retType RB BB JUERERER | 1545 work.py , BUIAR testjpg , M55 Etest000.jpg
S#) clusterld FRRAEEEEHHERMT | BEESREFHII,

4. B3ZEIk

HRIELAERBISS |, FUTLIAT S

python test.py -s Lighting-CB_Arnold_SSurface.max -i oss://bcs-test-sh/3dmaxdemo/Scenes/Lighting/ -o oss://bcs-
test-sh/test/ -f 1-1 -t 123,jpg

TNEITER
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@oss,xma vios | B

4 & @& | oss://bcs-test-sh/test/2019 09 _20_15_29 52/

L g |+ elZER O TE g5 | Bz~

2R i REfgE
ret Bx
stderr B%
stdout B

[ pueis

€ > 4 T & | oss//bcs-test-sh/test/2019 09 20_15_29 52/ret/

& B FRlRER O=it T g8 B~

=L £ R [G1E AT [E)
2 1230001.jpg 247.36KB 2019-09-20 15:31:39

iVl

ZEREEZRS ( Render Manager EFREE ) 2— MR web WA |, ATLARBIAFPEINMEEZME= EHY
FANEERAS , ERARSEITERR , —HEEEENE | IR ERISZIENEEBEEEHIITIN.

= Yubts —_
BEHPEEE RS L ¥
PETROESN0  METRARAN0  PEEDIEH 0

HrEEE  CanteEs  OREROES SwsEr S
p=RE S
R wlwial S B
blender_test 2016.07-14-1626:12 ®

OsinE

EEEVANER

BatchCompute . OSS #1 ECS FI=mr-mEitZ EAY, FENEFSEEN |, EEREER , RS

BILE=F53.

- BatchCompute ZEZ= FRILETTERS | AILFBIBPETARUEFTITE.
- OSS BB FRXNSRFHERS | SILIFEEEEUE.
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ExfESLRE

- ECS ZMER FRIRIRSSRS | WMBTHEMEBRE, LIS EREHWERFRE.
BESX=A AT RIRRINTE
:{ 0SS ]

A€
=)

AT VAR
T fit i

127 BatchComputefEll
(webJZH )

[ EST ] [ TR ] [ AR ]

R A ] [ AT ] [ VAT ]

BatchCompute

1. (EFRE
A) SWETTER RES

WRIERTEERXE, , Bl ECS IRERMRSSRE | EoRSH[PLENBIERRY | REAEENFRESE , 75
BB EAME1190847048572539 , ¥ NitET R HEHHE &1,

B) L{E4GEEIOSS

ESRFrRRIVEE LIERIRINXERIOSS | FHRFF LERRI B RENM.

C) [EaiEE

£ ECS Ihla eIyl (FEHRER | RRIRERIT ) |, RRIEEREDIZPHrendermanager (EALAER
EERIREHTHE | I BEFH BEEY) .

D) EE'EE

BEREE A https://ip/rm/login, EEEFEAEESG ( AccessKeys F1 OSS bucket ) , TEHREKEIRRAHRIN
FEHERTTETRER D, FNZITET AR REEERGS1T.

E) S mH

EEERIE EETECIEIE |, f8E OSS AYAEIRGIANY ( AR OSS ik , BT REHRIAHE , OSS
EREIESBIESEITRAIAIEREE ) | EFHETRIRG D, OSS atHER (BTHREERER)  1HE
T RPAYIGET I R,
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ExfESLRE

F) SEEsVeIEZMEE
EEREENETLERORER , SRS AERNGE D | BT AR SR,
G) 3B Fik

B RERISER A , ZEEERER. ERMITEELN T RHMEFER. RTFlE , TJXRES
IEﬂQ E IL‘;\L/L&%-/\ﬁu C PU ﬁﬁﬁz%{glu\o

{5 AutoCluter B , BatchCompute /AU ERIAERLEREF | {28 AutoCluster FEIETEITE
TRERERE.,

RIEF IR

BatchCompute 27X AITE T A& (windows server 2008 , ID : m-
wz9duOxaalpagdylwzsu ) , |:,§ﬁzizt7 blender ;E3k4, {#AA blender HE—NZER BRI ELE
OSS (KA , B TFEF LEZIEAY OSS bucket )

SLRRAEFRT |, IBRIER KN FS BT E T REE.

1 HEFTHF

- SEMPTE MK SFHFHE OSS. ECS #1 BatchCompute BRSS.
- BliEAccessKey, ME(SE->AccessKeys->8lJzE Access Key , iB5 Access Key 158,

Qen BFEUE A B8 Acekes ITMES- &5 WERSYE-

2. BH

A) Bl OSS bucketBTEEEW > SIS - > WEIFAE 0SS-> Iz bucket (50 , B=H

S B/
"ﬂﬁ%‘ln %&J'E“‘E‘i 8= f‘L B FHAPP  mEE QA

BRnE  WiEE FriEHX RS
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FriEBucket

BucketName :

Bucketms ZHITE :
» HEER &SNS E

» PRLVINS RS AER
» bucketNameBI=EIRBIFE3-63 = (A

HFilEEs

FREHE - 1 v

TR P Ar P l-_A'ELlEJ EEASERRE , SEEEE

ESUR hE v

» FAT : JdobjectRIFTE NI FEERH TS RIE
» 2R ¢ Iobject BRI EER ; AL dobjectitiTEERIE

» HES : frg ABE LATdobjecti#{ TIESEIF

HUiE

3. $FXEblenderizRH HERERY OSS bucket

- TENYEESHI http://openrm.oss-cn-gingdao.aliyuncs.com/blender/monkey/cube.blend .,

- FEAIZESUY ( BatchCompute IRERTMIRIZS ) | 7 OSS =H Gt EREN
blender/monkey , AEHEIZER T LEXH , XHIREN
oss://renderbucket/blender/monkey/cube.blend,

27



HEIE

4. [J5firendermanager

A) WEZERN->EEBEHE->=IR55:§ ECS-> Bl sLf

- SRR E | RRERGHIIN AT A DZEHHEE rendermanager (% , £/ rendermanager
FEAETEREBWE , AlESRESHER.

ERZREMBEEXRAFIKFEDE 100 REF , WTMEIRBEK , & ECS LrEXREFEFRR
MRE.

Qer BFUE A B Acoxes TeEs- &= #nsysd

s T L <=
=l priIC o= e
-

- o @ ERERHFASEER

afel EENE WNEZS

QpEnEREFEREs.

EISRRANEA=E 2R
Hhtsg -

WiKrml =EFS1 WOREl 3
7 EniE)  (FERD =)
LR > EETKAT aribis

ikl ik 2 Hix1 iy 2
ARt AR R A RS ; TR A ST R

ST - EETAs TS O

FaEE2EH - TEME SREE--0
CENESSENETRDE  BEEAREENEET | SeEng

REEER S _allown / sg-9498ck2b2 (D842, FaTllhn A 092-s61)
ERFEN=SETRES 22 ( Linux ) 565 3380 ( Windows ) 0 , SWFEETERRECS, SALIEA ECSEE B,
B srsgses
LLEELNKIETE BT REMENGE  ShFUBSERHS AEFEE->> HREE->

zrzn: I =1 ©

E51 [ £ Intel Xeon CPU , DDR3 HIAFE.
B VoMK yofiume @

SEFHSEEE - 2 4% 2GB (FRER 52, ecs.s2.small)
B sessms

I gEERE O

25M 50M 100M 100Mbpst

=B 1P (AEEREEE) 2P 1P, EEPHREIE TR FEE M.
Zi2{iES SGbps 11 R TREE> > EfifFEe->

BIRER . Mtmie OEVEE  S5EE
LHREIEMSERES. RETHEERST=0tL , AL 1
Fﬁgm - RenderManager 0.5.3

E EfMEERS

ES 40 GB 200~50010PS E&HRES : /dev/xvda
ERE SSDmE [ Sima [ BERE  FE iR~
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ERHiA[ 4 1] x
0 EEE. . 57 EME =!
= »
o — oY
IETRE I m
Render 053 v| Y000 /R
e I AESHEARAT FEHER
RIFEFTE FIBRETEEE (Render ManagerfiFEE ) 2 FFigHwe. . i
HEE
RenderManager Vi2 v ¥0.00 /ut

MRS

. = MERHESRAR RIECTEER

- SR BT ZISREERS  BHEBMAZ HSRRE. .
TREhE = rEENG

[Eopsioi
BiTRES

Ee LB 40 GB | 200~50010PS E&SHAEE : /devivda
E WEEE SSDEME [ SAEH [ HERE , 55 SR >
#HEE Eh—te TR 4
BEZE s [k
EEDEATAENEE  ETTES £CS BHAEEERE,
BEE: oot
% HEFE: | weeererennnnn B - 30 A28, BRRAS=H (K. I\SFE, HFEESS)
BEAEE 1 | | cesavees
SRER: IS ST T R h2- 1284, L S | Siaa, L, U
& - 1 & =
= EBEaMES & ECS, BB &S

B) WLfE , mmHNEERIEFE  ALHFIRTAEZIRIABHNZEN (IRSBER | BRIFUX) .
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BY

(ES

=

=k

RS ECS P EEIFWindows Server
URETEREHER {

H e

ZEEE 27 1), 25
G o4 .

SR
- s wip 1 (52)

5. BNEENRH

FEARRN SRS https://ecs_instance_ip/rm/login , ecs_instance_ip /9 ECS SEAIA9NK IP ( R FERT

https , ISEX SRS REEINEE ) . YIRS ¢
- rm_admin

-rm_admin@123

EFRE | B ERRKSTIERS.

6. BB EE

=ENAA (R », », = b HU A =
T2 HMB Al I\ 3 [HU/H- 55 R HYHN =
ZHEPEH RS

PiiTREIES

HAEEE  CiRpiEs  OSERMiEE  SREES

FraeE A 6 FascimdiaE P

mESH i i
USER ‘m_admi

PASSWORD rm_admin@123

SECURITY_ID -

SECURITY_KEY xooca]

0SS_BUCKET renderbucket

B) i&%& OSS_HOST A3 oss-cn-shenzhen.aliyuncs.com ; REGION UiERFENTED aNEGIAEEX
, IR E T RE&I3/E REGION (R5— ; AIRBANERITETRESR (xR &SRR

REGION ) FrLALAME ETERYI| REGION ,
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0OSS_HOST oss-cn-shenzhen.aliyuncs.com The oss host of 0OSS_BUCKET

C) i%& BATCHCOMPUTE_REGION A cn-shenzhen ; i€&&YI| REGION [FEE £,

BATCHCOMPUTE_REGION —

D) mEfR1F.

7. BIMTE B REE

RIGETE- >,%’§1Jl]1+’§*+,§$ﬁ,{% ECS /& ID : m- wz9du0xaa1pag4y|wzsu ( BatchCompute 2HH9A LT
i SRS BEFER ) .

== EEHEFERAY RREEEE[L

e T

ECS&{RID it B

Ohliz(g
Powered by Aliyun.com

PETREOESH0  METROBSH0  PEFRABEH0

REPEATH :
PETRRESNO  METRARRI0  PEETEBEN0

HEEE  CEAROEs ODERNES  SEeEE

FRER

ecsiBIRID(EHH R m-xo00 ]
BEGHFS

®S)

ez 3

[

Powered by Aliyun com

8. L EERIEER

PEITRRESE0  PETRETSER0  PEHRLTSEH0
WAEEE  CERMES ORERINLS SaisEe
ECS§({RID & BiE

- -

Powered by Aliyun.com

c

A) REETE- >$’X1¢ﬁﬂ§

HREEE CrERTIES CEERNIES | SEigEE

ECSIBRID. m-26uzm1bp
GlERTiE] 2016-03-15-12 1442
E: vlender test
HARBHES

_
Powered by Aliyun.com (——
B) AN,

C) %48 blender #BiRHIE , 11T render_cmd ;ERAL.
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PIEITREHESH0  PEIROBSH0  PESTETEH0

WREEE  CEAMENLS OBERINES i

]

it || Mayaitis || Madtis || Canitis | mnm;wﬁ

SRR Slonder

B o

|mmet |

AT | iHBA r'g"y‘:;u”;y: ‘C/Program Files/Blender Foundation/Blender/olender exe” -b “SLOCAL_SCENE_PATH" -0 "SOUTPUT_LOCAL_DIRW### png" -5 SSTART_FRANE -2
SEND_FRANE -5

=]

Powered by Allyun com

9. Bl E

PETREESHO0  METREBAM 0 PEFROBSMO

CraRMENES OEERANTH SRipEE

RIS

mEE Gl 2 B

Powered by Aliyun.com B)

PETRENISH0  PETREBSM0  PESPAESH

mpEEE  CERenis ORmRNEs SehEg
FRERALS
WRATTERS MossHTHE

1
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: Q) EAMB &R
blender_test, D) $F{&i%iE FEEIFEAVHEE. E) OSS METFANER/MNEEES /renderbucket/blender/, F)
OSS MERIBRIEARERT G: (AP ERRIRE RS Windows2008 server), G) OSS it BREE A
/renderbucket/rm_test/output/, H) B FaYEEBEFES C\render_output\ , IZEEEBETFERTR
FliEIFRERGER  HRIZERENERERSHEME OSS it BRE. 1) HERR.
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WEHE

nEEEE | CERtREs QRERmES SEeTE

=]

b2

e m-28uwzmibp ¥

OSsEdgmH

OSSE#EXHERF |2 v ossEfRHRGXFN 2 v OSssEHEEAMZH & | GBK v

B Irenderbucketblender

osSEb AR Irenderbucketirm_output!

v

10. 1IRIZEHAESS

PETREESH0  PETROBSH0  PEFPABEN0

HREEE  CERMeiEs  OEERNES  ShkEe

Create New Project Successfully!

B
WEE L 2 BiE
o e &
A) TREEIE->Ea SR,

PETREHESH0  PEITRATSSH0  PERRNHEM0

HREEE  CEMNES  OBERNES  SanEe
FRERES

BB blender_test

EkIFOSSKIZ:

oss//openmiblenderimonkey/

O) IEFMBRBER , HEpEXFcubeblend , 14 monkey 343k ; BILAEEINE FHRHIVARIERE , &
SRR | IEEEERE  ENBZEELM 1~5 , FRERKEEH.
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WEHE

ZEHPEEHT G

WREER CIERMEIES

FREMES
BERR:Dlender_test
BRKBME L R
#5828 |ecs s3 large(dCore, 8G)

ek DESesR R EIRA i 2RiE) [0

HPHR kAR

cube blend

SR

W cER SR Bworker i TR [ F v

B 1

SERAMERE (0 v

PIEATREHES!

#o

PETREFEEH0  PEHPETS S0

PETREHESH

OBHEHANIS SRIGEE
igsemtiEl ES
HE5ER epkfE  igsemtiEl FHawf EiwE B RS

AR

Bovwarad hu Aliain ram

»3ETHET

0 PEHMETSIHS

OIS

=

cube blend(job-0000000056E621B500006FA200000045)

WA dlender_test
AR Finished

13T 2016-03-15-17-10.45
SERUKP Blender

RIS -5

Hha%iE

&

FERRBE 100.0%

FHwtiE] 2016-03-15-17-15:48
AR ecs 53 large

BN 1

055://openrm/blender /openrm/blender /monkey/cube .blend

ossiithigiz
0s5://rm-gingdao/rm_test_output/

rm_output/rm_test_output/

f 53

SRR

B) REEEENT R

HitHE 012

PRIl 2016-03-15-17.16:16
BRABRIELXR
TERAME LR 0

Powered by Allyun.com

, JLAER

BRERTEE

PIEITRENESRL0

worker B9ZFH
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WEHE

=

CiaAmnEs ORISR

cube blend(job-0000000056E621B500006FA200000045)

TH blender_tes: g &

AR Finished SERRAE 100.0% HitHE 012

1A E] 2016-03-15- FHEI B 2016-03-15-17:15:48 TRl 2016-03-15-17-16:16
FERKPE Blender HHZA ecs s3large HARKBME K E
RIWS 1-5 BN 1 SERABEERE 0

BB

openrm/blender /openrm/blender/monkey/cube .blend

OssiLtiziz
o551/ /rm-gingdao/ rm_test_output/

Tz (¢} &

rm_output/rm_test_output/

Hiik

KBURE

£t =A== | O oE (=) Fovered by Ayn com

PEITRENESS PETRESEH0  PEFRATEEY

OBREHANES

cube.blend(job-0000000056FA31A800003F0D0000005C)

HERE

@Finished @Failed Running @ Waiting @l Cancelled  (SinstanceBiRaIEEE8RET)

Taskid: rm_task
[ 1 2 3 gl

CPU Memory 30F/E5—ik. HE6OFMERHi—/%

FIANE
Taskid Instanceld Frgitial £k fE] #"E
m_task 0 None None Waiting
m_task 1 None None Waiting
m_task 2 None None Watting
m_task 3 None None Waiting

4 None None Waiting

PEITRENESH0  PETREIBEH0  PEFRATERN 0

HREEE CrERmaIEs OEERINES
cube.blend(job- 1B500006FA2000000F5) %57 5 LIEE: ‘

OSSE{a: ossi/m-gingdaoibe_rm_20160112/og/render_ _staout job 5.m_task 1
REEHirTE): 2016-03-15-1024:08

ARSI e

Unable to create directory C o

Unable to create directory C

found bundied python: C:\Program Files\Blender Foundation\Blenderi2 76\python

read blend: G \monkey\cube. blend

Fra:2 Mem:15.73M (0.00M, Peak 15.74M) | Time:00:00.01 | Preparing Scene data

Fra:2 Mem:16.46M (0.00M, Peak 16 46M) | Time:00:00.01 | Preparing Scene data

12. BEEERER

PEHESEO  PETRESSH0  PEHREEER0

HREEE
HEER tesemE ES SepkirfiEl ES
100 & @ Al Faled O Cancelled O Finished m
5T R& FeRREE FepkirtiEl HitHE THRE B
Finished 100.0% 2016-03-20-204158 018 @ ®

E-R1T-A
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HEIE

PETREESH0  METREBEH0  PEEREHEM0

Crpppiis  OE&RMES  SshfEe

cube blend(job- )
HE: blender_test W E

AR Finished SERRBE 100.0% HitHE 004

et 2016-03-15-1819.11 FHtiE] 2016-03-15-18:23.49 . FepRiFf ] 2016-03-15-18:24.11
SERAKPF Blender TME ecss3large PBRKBRHE AR E
RIWS 1-2 B 1 SERARERRN 0
hEwE

o55://openrn/blender /monkey/cube. blend

OsSittiE

os5://ra-qingdao/rm_test_output/

TG k O

rm_output/rm_test_output/

f53

KRR

C) #£ OSS Z=Hle FEEXMMEHIRE |, FREUIHE RaE3REL URL FEH,
| e | [ovcesmmm ams

© rmangdas | rm_test_output

EZS )
000130 303646 g 20160315 194510 EEATIOR
0002400 3031766 o 2016-03-15 19:45:19 S EEHTPL
0 0003500 39,3218 g 20160315 19:45:29 SR EEHTTPL B
[7 ooots00 39,375 g 20160315 19:45:23 SR EEHTTPL B
{5 0005500 39,3298 9 20160315 19:45:21 SEm EEATRE R
e et s & ESRESATOSSESEIA: Wn | Hac

E) A= EREL LAY Blender ;S

BEF
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HEIE

1. EERGRE
A) BEESERFRIHERR

BEESSAr MmN T B,
<+ AT R

- FRIERE R X
M > 0SS

FRE VW B ZIDF | Aworker s,
05?%[%:‘-*%% $RATEGAR AL TR T — istid F[I': .
BHE&EMEE IREH B e Istidag = S

HEALHLA LAEHEEE R

$27BatchComputefFll

BatchCompute
agent
i

IE B agent
(webFF) ¥
L 2

B e
(CRFER RGP P

BatchCompute

B) EERANERSHE

R 0 S 2%

%%%E%eﬁ I /
BatchCompute

- render manager: £7F flask {28 &web WA , FELRMAFPEHITANRE |, BI-AFIEK.
- render master : [FEERIFE , IRIBANZERNERE TIRIRRZRLIBE.

EERFHINT 3 #BDEMK
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HEIE ERfESLRE

- AHEER | TEFHAFRSRIEERX , FFEEESEREEMNRZER

HERERE

HEEREZ=MIFEERE T EEN ECS REREAESL | £E5) ECS SLART , BRGIEEA RGBT
rendermanager , JE&1EIEIfEF,

A) FEUEERR

ELEERE | RenderManager 5% , €2 ECS SLAIRT , iiFiREmn , ERERIU EXEFRIAERE. B
ENEEHG | EMEBGEICEA Ubuntu 14.04 64 (i , IR TS BRLEEE RS,

# L4 flask
sudo apt-get install python-flask -y
# L4 uwsgi
sudo apt-get install uwsgi uwsgi-plugin-python -y
# % nginx
sudo apt-get install nginx -y
#IEM nginx BLE , 7 http #RREFINFAY server
#
# server {
# listen 1314; #listen port
# server_name localchost;
# location / {
# include uwsgi_params;
# uwsgi_pass 0.0.0.0:8818;#this must be same app_config.xml
#}
#}
#
vi /etc/nginx/nginx.conf
# |30 nginx BEF
nginx
# IRENRHTREE
wget http://openrm.oss-cn-gingdao.aliyuncs.com/render_manager_release/latest/rm.tar.gz
# fRIE
tar —xf rm.tar.gz
# XXX PRAS
cd rm-x.x.x
# ISR EAREE
python deploy.py /root/rm_install/
# 35
cd /root/rm_install/rm_install_s && python rm_cmd.py start
# EFEEE http://installed_machine_ip:1314/rm/login
#%}]iz WS : rm_admin 248 : rm_admin@123
EWFEAK , EIKAhttps

B) FFi& ECS &6

BIEER ECS SLHEPBEE RS , BcESE , 1556 Linux 3L
- R IP bR ER.
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WEHE

- 5&M%: RenderManager & BENXHER
- IREEE

3. EERSFR

CZHEHPEEHRS

T A A L AR AN E S T
VEEREEUHRNFMRA , $—XEREER , BNARIISETRAEBEREE (BRREAHREIT—
WA, LA REEEERECRENIRE ) .

4 EERAEE

SHEHPEH RS

MEFRE, FOXEREER , LAKESECURITY_ID , SECURITY_KEY , OSS_BUCKET =M& , FAES
ToiAMER.

- SECURITY_ID #0 SECURITY_KEY BIfEE=MKSHY AccessKeys (58 , JLTEFIE = EMIZEI GBI

- OSS_BUCKET AJLATE OSS pyizhlatliE , BT FEEEBESM worker BEBLEHEE.

EERAERSS (4] X, RFEREMXEH BatchCompute , EIEMECEH]
OSS_HOST(OSS_BUCKET 445 OSS_HOST BFE—{ region)5 BATCHCOMPUTE_REGION , &1
REGION #9 OSS_HOST the] AT SAif3REN. IR E BT RS R KA, BETRRERE
ERIXE , WEEMNKEEEEXRER , Br OSS BUCKET thX/i2i% REGION THJ BUCKET ; &

B ETEESRHITETREGEUFEEZERY REGION,
NREER  CEAROES  ODERNTS SagEE  SRuEE

BLE A L=l e

USER rm_admin

PASSWORD m_admin@123|

SECURITY_ID

SECURITY_KEY

0SS BUCKET The OSS bucket

HttEcEW , i52% WE LRI,

5. OSS¥UE L&

IREREARET , —EEGERAZINEIE L 0SS | EitE T RasEE LIENEIRE Rt EH ain
a2,
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HETE ERfESLRE

HF OSS mEEH& LESUEER/INRS , FrLA LEEIEEINER 0SS B9 @7 LR (£ linuxES%R ) |
windows ZFigaiE MAC 2 .

2% §%£ 0SSTH,

6. TR T REEHIE

REFUFEEHTETRES  155% | BEXES.

1. ENRERER
A) FITEERES

EREEENE , JLARIHETRES D,

It E T RHE

it

ecsHBID(HER R IZHEMEEHAF Bbatchcompute@aliyun- m-wz9dulxaal pagdyiwzsu
inner.com, UID: 1190847048572539)

i3

B)

HTETREEREERKHER

NFEEE  CsdmiEs  OE4miiEs  SafEnr SREEs

HE T SERID(ECSHEIKID) Bilerial =1 B{E

m-2815n397x 2016-07-14-16:22:04 blender loader
- FEERMHHERE , FEENSERTHNETR  EREHIEE ( BFRAERSUY ) LISITRES
- HUTRRS (ESR python iEi% ) £7EEE worker #1417 , render_cmd ZEELERMNGSIT , &

PATRARESLIR L RAERIMASRIES | ELAEREMRERE | LIR—E24, EEPIERRED
<, SERRERRERE.

40



#EHE

CZEHPEHRS

PZiTE

HEEEE  CERtRiis  OEfwmiTs  SafhEE Shpes

HESHIRID: m-2815n397x

IE Maya(windows){EiE | Max(windows)iEHF | CAD(windows)i&iF | Katana(centos)igtf | Blender(windows)sis
IRk SRR Blender

BRI blend

TS

T

e s s, fBi SSTART_FRAMEMGESSTART FRAMERIE S X SN RO RIBFN RN
- RERTE » Bl: "OUTPUT_LOCAL_DIR ='tmp/abc/, SRS ABRBELHEE
- FHTEA ANFEE SRR
- Rk

render_cmd = 'Ymnt/usr/katana1 6v2b2/katana -baich —threads3d=$CPU --katana-file SLOCAL_SCENE_PATH —render-node
$RENDER_NODE -t $START_FRAME-SEND_FRAME'

AR SIMEE |

[ =ender_cnd =] “¢: /Progran Files/Blender Foundation/Blender/blender. exe” ~b “$LOCAL SCENE_PATH o “$OUTPUT_LOCAL DIR\N\##. png”
s $3TART_FRAME -e $END_FRANE -2’

BECAEMEN T —LLEMRE , EHITRBHILIERX LT ERE , FansCPUEHYTHISIRERMST
FREScpuiZEl , $START_FRAMETERTERSIREIRAEIAIS.

NRIBIEINBEN S, FTLUSERMNSE , FIINEEXNSHEFEERZ/FWAHEN. XTRERT AR
BOERHRERARTES.

$OUTPUT_LOCAL_DIRXANMNEZERIEZE T HMNEENT AR MR | EREHERMNZBIEIZERT
( KEBDEREE IFEDIITHIECHLIRR ) | mEREREZER THISUESHIERZ OSS.

8. MEHEHE
A) IR eI

BUETRERTBEISE OSS JuRMyY , WETMREE , EIMANIGREEE , 0SS MHE.
i HEHREE

BRI EMIEREMTE T RES (FREAERGEEREMITET /RS ) 2125 AutoCluster {RIVAIER
BURR | ANRIERAL A ERE 750 (ERFEENE I LISIE ) R BT SERISER T+,

ii. OSSEEmREY

OSS #iEmRgT ( BiEFR OSS #uEiER ) , TLUE OSS LAYSUEMETENT BT M AR (windows 22
), — MU FRFETTE T R UEZIERZAERERIEGE. OSS #uEESBEIN T IIREEIRS! |

1. BRETHY B R IRIE T B T RIRGSEIRYIRER GBI TIRS | SN2 SEUERAW
, windows REEBREIZIRFRT (B G ) |, linux HUEHERTRRIZ.
2. AJH=iEENAGA) OSS _LRIEEE.
3. RFHEK OSS BRI HFISHEETR,
4. 1%&#% WriteSupport f5 , STE5AME (HHREET ) SXHMSERAIEE | LURFESFRIER.
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WEHE

5. N AHERARNMERERNTET RN , 7R E 0SS,

6. f£ Windows R&H , FEEERTZI EFERYSUG R eI S4B S SIS A STHHIBRIZAE |, linux
AL,

7. 1558% LockSupport f5 , #RILAERSA48TNEE ( REE windows ) ,

8. OSS #iEEH B P cache (&R ) |, FILAMEARHUEHAIEEEGRITIERERST ( BEIAE!
10MB~30MB , 200 &3 % , 1A 20G 2% ) .

9. OSS BRRMALL /' HR.

iii. OSS EiH BRSInRTAmH B R

EZMRAEERE |, TET RPRYIERE S B RPIEIEGSHEEZ] OSS Ml BRT. IaitHtHEEEIiem
ST REVBMERFREN , ARSI,

B) IRZIESHYESS

nHPEE RS

Pt
nEEEE CERPMES OEERNES SEiEE ShREe

T H 7R

=kt eiERrhiE] b =3 HHE

blender_test 2016-07-14-16°26:12

e E RS R AR
0SS B ZRTEEHN BT , BB EST I E—RES | TSR B AR5
| RSN | GEREERAELN | BITEsEAEL,

IEETREE  RIEEEH | ARYEE CIRESEHITRE LR, ARSI hESMIE
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HEIE

(ES

b

ERER =]

1]

HFEEEE  CERPNIS  OBESRMIS

Rt

BrE&EH:blender test

FERIEEEE: AutoCluster

BREBNEILPY E v B ERe SR worke AR [ 5 7|
TRl R S A R EES) 0 v ST [0

L T wEEE[106 -

&2 ecsci large(8Core, 16G) v | EAnENEs v

et 0ssk{Z 055 //openrm/blender/

i

! cube.blend

wERHE R SR
[T cuve nlemf BHEE 7| |5 3 [ }

BRER,
[ESEREALEOSS LEEMLER , SRS T (RERNERE ) | BEaEEsEREH0ss
o S R B AOHES |,

C) iBERBS

AEPEYERE , SaFTAa L EERMASE , 588 worker HEEEEE5EZR S worker 9EE , BEmaTLA
BEIZTET APiaiTHIEPRERG 1T,

BRI ERDITERSERHENAE  sEERAREL EE.
SHEHPEHRS

HpEEE  CERRRE  OCERNES RIREE SHEREE

cube blend(job-0000000057970935000050C6000000E3) Rl o] LIZERH#E 8 [ 1

TERINS 1 -1

OSSEEE: ossiirm-gingdao/be_rm_201607141621/log/render_stdout/render_stdout_1470032014.86_181580.job-0000000057970995000050C6000000E3.rm_task.
SIAEEETIE: 2016-08-01-14:19'46

iEBworkerH RS | isEworkenz{TiRE | EEworkerfr RS

HEMREERBHTERE | I TENAEBIRAIIRRIESYES.

43



HE

&

BcESc , MIZGRRZ I ESS | EEERAE }%"é. worker EI:JIZIE&’:%%%’&T\)EE@H:' ) WEERRHEE
(EEREBRERSDDT)  EBEENVEARAERIBIREA HTIENE - ER

z:f’?:‘émﬂfﬁzﬁi

NrEER  CERpES  ODEwMits  ShEGEE SEEES

cube.blend(job-0000000057970995000050C6000000E3)

TaH: blender_test i, & FEFEEE AutoCluster

RS- Finished FepkBE 100.0% SHHE 04

FE52ETiEl 2016-08-01-14:13:34 FHGEdE] 2016-08-01-14:19:12 SepRiFtEl 2016-08-01-14:20:48
8Pk Blender HE2AY ecs c1 large(8Core 16G) ki PRy 2
RIS 1-3 B 1 TERIELLAEL 0

HREE

oss://rm-qingdao/rm_test/blender/cube.blend
oSStz
oss://rm-qingdao/rm_output/
THRKEEHEENTE, FinishedZ5AIRLEEM OSST HIBMEREZ )
rm_output/rm_output/

fi

#FEE

[2016-08-61-14:13:37] Submit Job to BatchCompute successfully!

BN BIE— MR RIRR R SERF TR (AutoCluster B RIVREFRETET R |, LURER ) .

10. &8+

EERFEENE Y LI EENEER %L_La:ﬁﬁ SR ETRIES ID , TTRAISEFISEE ( BatchCompute
BRI AT BESTIFAISE AR BA AR SR B AR |, I LURTREA ) .

B **‘Jﬂ]ﬁﬁﬁkd\ ( $E$E;&BT%J1’EE’JL+%T5Nff‘ﬂ%‘%ﬂ’]ﬁ%ﬁﬁﬁd\ & IR NSSHEERMTETR) .

PiziT!

nFEER  CERtriTs OSHRNiES SEkER SwgER

ol =

BB

HEBCBEE m-28cvac2vn ¥

Rl ecs.s3 large(4Core.3G) &
HETLHNE 1

foaes ] cloud v

REEA 406 v

3
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#EHE

GV

Q : REAEEHMEI , BRRIERABHE , BHAFEN?

A ERBEMER  URKESRE—EHE  MEARBRERER , SRIEKIGRS , JLUER AutoCluster
ESHERSEHNR (RKETEBREE)  SXNE0.

Q : PR E LEHREEEESR 0SS ?

A BEXH  EERSESIATHME. RMRERPERREMEIE  ENESIED R A EREIEN
BEXHEE—TERE | X LE— T ERAY. BERIFERGTHEEENRZESERSINER , B2
BRI AR E R IR,

Q : B HETRATLIERANA ?

A : B#l BatchCompute EFIfIHTETRRABAN IP , TEEEAW , BEE—MELENHET A LIEHE

: B EEERE isence server’E4T ?

A : HF batchcompute FRIFERTTRET LM IP BIREI , ATLASFEREZEEElisence server FIEHREX
4, BJLAEHEE lisence server (ERIRER , XIFEBMTETRESBE " lisence server,

Q : BE—\WEZKSHBEZ NEEELD ?

A : EELEIS RENDER_FLAG iRERMABRNE , THAEFEAR— RENDER_FLAG ZEZHEE LA
, SHEERY.,

Q : FREUEL IR EBH 1K EAN ?

A : @ batchcompute EBRIZ T E1EN timeout BY quota , FEEHEEH RENDER_TIMEOUT (&,
Q : ERAUFIER Y , BRSBERH AT , EAD ?

A EHSRBEERE , BF worker BITERUUREE/LNETER | 1BE0EKEIMkL DT,

Q : RENFNIZREANRS MRS HES SR , ERTT ?

A: EfEEER) OSS BY | (RISEREN , EHIRMGTITEF ISR ( TREFES MRS ) | RERIEETETLR
SR ERRE RS SHIERT —HE,

Q : BHFRSERERTERASUFEAD (windows ) ?
A BUFBHEET , TS nas MEFREMAMABNGIE , ERTREFITSSEERISELE | IR

O

45



#EHE

i), AL EEBEUERERREG , FH=,

Q : BBIESTHESIMER (windows ) BEAN ?

A : ECIEINBRT , OSSEURIRGIIN , EIEMETSNERT.

Q : AW AIEETEHER SRS MECR T4 (windows ) ?
(2R, BEIRE— C& (BIA40G) .

Q : RARA0GRBELN ?

A+ TESWEH BT BRI ARG | TR T R O SR b B R B A O
REE , (EEFRBIT 406 MRA , BatchCompute TTASAHID B2,

Q : BETRHRYEKXT 100 EAD ?
A : $2TE44 BatchCompute ISMEAR , HEEEERBREEK MAX_NODE_NUM,
Q : JIFEEHN AutoCluster HHAREREINA ?

A BIFR. AutoCluster XEFWRIBNM I mERENEE ( BEREES R ) | MTETREMRERE
FHERAYE , METERARREKMES , KEIVESENEEERFHITER. NEEFHEEEREF
RNZERBENER | XFHRAMESENZER | D ERAILUELT |, {8 AutoCluster RUESAREOEEFIA

.
Q: REEFR , BALSBA ?

A SEEERTFFEM (apache 2.0) , BEAKEAN , BiCEaEE XE,

Cromwell T{Fifit5&5Z5F

Cromwell 2 Broad Institute FAMNTIERAERRS: , HRICKERERMETERSNSS. BT
Cromwell ATLLE WDL 159 workflow EE 9t EiTEAIELL (Job ) 1517, AFENAIFINE THTSERRERE
MITEEERRGE , AEETERZIMIMIINER. ASTENBIEER Cromwell EMEETTE
iRss _ EIE T TAER.

1. E&]T(E
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HEIE

A) FHEMEITHEES

BEAIETERS | BRIEEEEEESITE T EMEMRIMATEXRIRSS , M0SSF.

TR« B OSS Bucket RIX 1, FEMEAHETTHRAIKIH—EL,

B) & Cromwell

Cromwell BT

IR ATHRIIBEIMSERR | T EA R 2RISR,

C) Fri& ECS {3 Cromwell server

SRMETTERM T Cromwell server B9 ECS %% , AP RILARBILLSRGIHE—S ECS {EA server, $HE&+IE
7T Cromwell ENERNEAEENERRG. EHHRGS , Cromwell N TEERAMF
/home/cromwell , E—3$T&H Crowwell jar @ATLAETE /home/cromwell/cromwell BRT,

A - BPtEAILAB 2R Cromwell EARIERB S#E#E Cromwell server , FEEGRERHE TS
ERA | AEEHIEK,

2. ] Cromwell

BB

Cromwell iZ1TAYECE 14 |, BIF :

- Cromwell AHFE,
-MEHERXEE G TIHETBIEARREENFE. 1HESEREE.

KTERESHATFANBIBESE Cromwell B3, (IR —MEEHTEEREXHHIFF bes.conf:

include required(classpath("application"))

database {
profile = "slick jdbc.MySQLProfile$"
db {

driver = "com.mysql.jdbc.Driver"
url =
"jdbc:mysql://localhost/db_cromwell?rewriteBatchedStatements=true&useSSL=false&allowPublicKeyRetrieval=true
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#EHE

user = "user_cromwell"
#Your mysql password
password = ""
connectionTimeout = 5000
}

}

workflow-options {
workflow-log-dir = "/home/cromwell/cromwell/logs/"

}

call-caching {

# Allows re-use of existing results for jobs you've already run
# (default: false)

enabled = false

# Whether to invalidate a cache result forever if we cannot reuse them. Disable this if you expect some cache copies
# to fail for external reasons which should not invalidate the cache (e.g. auth differences between users):

# (default: true)

invalidate-bad-cache-results = true

}

docker {

hash-lookup {

enabled = false

# Set this to match your available quota against the Google Container Engine API
#gcr-api-queries-per-100-seconds = 1000

# Time in minutes before an entry expires from the docker hashes cache and needs to be fetched again
#cache-entry-ttl = "20 minutes"

# Maximum number of elements to be kept in the cache. If the limit is reached, old elements will be removed from
the cache
#cache-size = 200

# How should docker hashes be looked up. Possible values are "local" and "remote"
# "local": Lookup hashes on the local docker daemon using the cli

# "remote": Lookup hashes on docker hub and gcr

method = "remote”

#method = "local”

alibabacloudcr {

num-threads = 5

#aliyun CR credentials

auth {

#endpoint = "cr.cn-shanghai.aliyuncs.com”

access-id = ""
access-key =

}

}
}
}

engine {
filesystems {
oss {
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auth {
endpoint = "oss-cn-shanghai.aliyuncs.com”
access-id = ""
access-key =

}

}
}
}

backend {
default = "BCS"

providers {

BCS {

actor-factory = "cromwell.backend.impl.bcs.BcsBackendLifecycleActorFactory”
config {

root = "oss://your-bucket/cromwell_dir"

region = "cn-shanghai”

access-id = ""
access-key = ""

filesystems {

oss {

auth {

endpoint = "oss-cn-shanghai.aliyuncs.com”
access-id = ""

access-key = ""

}

caching {

# When a cache hit is found, the following duplication strategy will be followed to use the cached outputs
# Possible values: "copy", "reference". Defaults to "copy"

# "copy": Copy the output files

# "reference": DO NOT copy the output files but point to the original output files instead.
# Will still make sure than all the original output files exist and are accessible before

# going forward with the cache hit.

duplication-strategy = "reference"

}

}

}

default-runtime-attributes {

failOnStderr: false

continueOnReturnCode: 0

autoReleaselob: true

cluster: "OnDemand ecs.snl.medium img-ubuntu-vpc"
#cluster: cls-6kihku8blloidu3s1t0006

vpc: "192.168.0.0/16"

o o o o

SNERAEEFAARIEE T HRIREITE ECS /9 Cromwell server , BEEX T
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/home/cromwell/cromwell/bcs_sample.conf , RBEEIESHSHIBECERIRI{ER Cromwell,

iR . Cromwell BJLAEARMIMNE ( INAHEIRSSES. ECE T AN IP MR = ECS & ) iafT , tBrlLATER
BZx= VPC INMETIE!T. £ VPC IMETERR , BT UEEH VPC AM TRES :

- OSS B9WK endpoint :
- engine.filesystems.oss.auth.endpoint = "o0ss-cn-shanghai-
internal.aliyuncs.com”
- backend.providers.BCS.config.filesystems.oss.auth.endpoint = "oss-cn-
shanghai-internal.aliyuncs.com”
I EITERIARK endpoint:
- backend.providers.BCS.config.user-defined-region = "cn-shanghai-vpc"
- backend.providers.BCS.config.user-defined-domain = "batchcompute-vpc.cn-
shanghai.aliyuncs.com”
NINAREZIRSZAIAM endpoint :
- docker.hash-lookup.alibabacloudcr.auth.endpoint = "cr-vpc.cn-
shanghai.aliyuncs.com”

ETIRI

CromwellSZ#ZRFhiE=; :

- run &=
- server &=,

KT RME RN EEL | E5%F Cromwell BRI, THERNMBXFAMED FIEERETE.

A) runtszf

runtEIERFAMIE T — MR WDL SHHEIRR TER , 1T T : java -Deonfig.file=bcs.conf -jar
cromwell.jar run echo.wdl --inputs echo.inputs

- WDL 44 : M FENTER. TIERPEA task IR ETEA—AME (Job) .
- inputs3Zf4 : 2 WDL e X TIERAvMNERinputs 42 FRMHIA WDL SU4FENBTIER
RH task BUBIASE. WA :

{

"workflow_name.task_name.inputl": "xxxxxx"

}

BITRINE . WDL UGFHEARM TAERFI— task 2AERIEITEIN—MEL (Job ) IR, HATER
METEREH MR LIEEIZARY Job K&
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BY

(ES

¥

wx ou xmoms W wkrx @

k=) - Q 4
= T #edBI% oy R

[T

E= B (@) - FRRESK bl

BEHIE _
=E | Bk

AppTlE

= > m o @

s ERDT 105 . ,‘ N
REES

2 workflow FEFEH] task SIRAWEILIET TG . TIERIE TSRk,
B) server &z,
|35h server

R run IR —RIETRESEE— WDL X4, server IV ETLAFHTRES A WDL XU, T server &z
NEZER |, 1555 Cromwell EF5304, SILARAUI N <1725 server : java -Dconfig.file=bsc.conf -
jar cromwell jar serverserver ExfINfE , MATLAEBCKRE client WITIERQGIRER, TESBIMBAEIEE
F3 APL #01 CLI B975=0) server 232 TAFifR.

fsEF3 API IBRZX TAFift

server [Bahf5 , AILAEISNEE28iH1a) Cromwell Server , tbal Server B9 IP 7939.105.xxx.yyy , M7ENEE5H
EEAU)\cht;cE://BQ105.xxx.yyy:8000 BTN N E IR ERAES

22 | 30105 WHP: %) 6 O

—— — - I

Cromwell Server REST API®

scromwelly;

Describes the REST API provided by a Cromwell server

BSD

Workflows
m /api /workflows/{version} Submita workflow for execution Y ‘
m /api /workflows/{version}/batch Submita batch of workflows for execution Y ‘

/api /workflows/{version}/{id}/labels Retrieves the current labels for a workflow

Cromwell BR3ZHY,

f5EF CLI IRz THEFIHER]

* EZAPUEORFE , 55%

PR RILAER APL 232 TAEALAGN , Cromwell ETTERAE T —MFRAY CLL d5<fTTE widder, RJLAERIAN

THIS IR — M IIER -
python widdler.py run echo.wdl echo.inputs -o bcs_workflow_tag:tagxxx -S localhost

Hrh-o key:value2FFi&Eoption , #tEITEIRMLT bes_workflow_tag:tagxxx %I , BFEE(EIEER
Ritag ( T—PEEBETERYENE) .
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WNER(E AR E T PAVEETHE ECS fE Cromwell server |, & EEL3ET widdler , 1F
/home/cromwell/widdler, TTLAMEREII FHGSIERZTIER !

widdler run echo.wdl echo.inputs -o bcs_workflow_tag:tagxxx -S localhost

BEmSEEERwiddler -hd$EE , BEEH XY,

3. HEIEITER

TEREFTEEE , RN HER THE 4 WDL hEY A 0SS KR T, 7EOSSKR FEBREN
(I

y ‘ G 75 tree workflowname -L 5
workflowname
- tagname
15e45adf-6dc7-4727-850c-89545faf81b0
call-echol
bcs-stderr
— stderr. job-000000005C49BE3100006A5F0@301D8E . cromwell. @
bcs-stdout
- stdout. job-000000005C49BE3100006ASF0@301D8E . cromwell.®
outputl
o
script
stderr
stdout
worker
call-echo2
bcs-stderr
- stderr. job-000000005C49BE3100006A5FO@301D8F . cromwell. @
bcs-stdout
- stdout. job-000000005C49BE3100006A5FO@301D8F . cromwell . @
output2
rc
script
stderr
stdout
worker
4d69b386-b56b-48f3-82dd-47b5a597cd61
L— call-echo
bcs-stderr
— stderr. job-000000005C49BE3100000A5F002BA23D. cromwell.
bcs-stdout
— stdout. job-000000005C49BE3100006ASF0A2BAZ23D. cromwell. @
output
d
script
stderr
stdout

worker N EERTN , EEREX P
Hconfig.rootBR TTEUTEEBER :

- 88— : workflowname T{ERHIZFR

-ETE BT 1 CU $dr-0ig BB Ftag

- 8= : workflow id , &RE(TEER—

- BPUE : workflow 8 task Bz TiEIE | tban EESAY workflow 15e45adf-6dc7-4727-850c-
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bl

(ESNis

89545faf81b0 B task , B Mtask MY E RpE Ecall-taskname , BERPEE=IOHAE

- WEITENEE , 83F bes-stdout #1 bes-stderr
- 2477 task Y%L | ELANERRAY outputl/output2 &
. 2481 task $1470Y stdout #1 stderr

4. fEFEERIY

EEATRES , XT BCS BECE , B TRIZINASE

EFRSET

WEITRRA TR ERERRTS
- BEhEREE
- ElESRE

A) B

fEconfigEc EMMHHEEEARIEIREE, SLRIZRBILINIGREE |, HRAMEITE Job MM ERXLERE
EmtEsE , than

default-runtime-attributes {
cluster : "OnDemand ecs.snlne.large img-ubuntu-vpc"

}

WMRERLE workflow PAEREEASEEEE , thelLABinputs3U41EE workflow A task AIRIRZAY
WEITEREREE (¥ cluster_config fE/ task F9— NN ) |, tban -

{

"workflow_name.task_name.cluster_config": "OnDemand ecs.sn2ne.8xlarge img-ubuntu-vpc"

}

PAIGTE task FEINREEITERE:

task task_demo {
String cluster_config

runtime {
cluster: cluster_config

}
}

MEBEAAALE | (ERFIRGESS IR,
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ExfESLRE

B) ElIESEEF

(EFREmERRT , FECIENER | 28—V HFEHINE. NRNTEMNEEEK , 8ER T AKENNE
AiRsZ | AILAE R FREIESRS. than

default-runtime-attributes {
cluster : "cls-XXXXXXXXXX"

}
| (EFREIEERRRT |, AIREATSE , IBNAIRNEE | SNERFPRISEHISFERINEE,

Cromwell Server BCEZEIN
- KEDEET , B EE BAIHLSEEA Cromwell Server , tbillecs.snlne.8xlargeZ32#%
64GBRIHLEE.

- RKIESEALRT | £ Cromwell Server BUSRAFIFSUAEL. tbaNfEubuntu N eJLABIREX
/etc/security/limits.confS {4 , ELAMERERAIUEE91007 -

root soft nofile 1000000
root hard nofile 1000000
* soft nofile 1000000
* hard nofile 1000000

- i\ Cromwell Server BECEHIRERE | BiLLIRIMEEEXK.
- 188 bces.conf BERIFAIEWEL , Eban system.max-concurrent-workflows = 1000

FhE BT ERREHR

MREXENZR | TEFERAMEITTERS BN RAIECER , Eban

- — P AEFFEIRLAVEE (BEZTMR. B1TR). FEHNESMRET) |
- EREITRRIRISSRF VAR ( BIEEIESERFIENERE) |

{5 NAS

£ NAS BREERLATILA ¢

- NAS W7t VPC AIfER , ENINER AT , SfEE VPC ;
- FTAZEKTE runtime FAREE

- VPC 58

- mounts 58

TS
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runtime {

cluster: cluster_config

mounts: "nas://1f****04-xkv88.cn-beijing.nas.aliyuncs.com:/ /mnt/ true"
vpc: "192.168.0.0/16 vpc-2zexxxxxxxx1lhxirm"

}

RIS

Glob

Cromwell X#35#H glob SRISETERPEZNIUHE task RIS | LN -

task globber {

command <<<

foriin'seq15’

do

mkdir out-$i

echo globbing is my number $i best hobby out-$i/$i.txt
done

>>>

output {

Array[File] outFiles = glob("out-*/*.txt")
}

}

workflow test {
call globber
}

= task HUTESRAT , BT glob FEEMNIZSMNHERMEL | EER] OSS L.

Call Caching

Call Caching 2 Cromwell I2HISRFFE | RN TIERFPEA task RIN—PMHEETTER job )FIZED
BEFITERIEA task EEHERRIMNIZI TSR , WAFERHT , BEEBZRNETER  XEFEALL
AEFTENENER. —MEIZRRNR—DIERSE n 4 task , BHUTRIRERRE— task FETHE
LREKXW Y |, R THERZ G , BXIERXANTERETE  Cromwell HIBTANSRHRESM , NELE TR
JUA task ABEEEFIHT , RSFEMHERY task FHRHERIETT,

EZE Call Caching

E7t BCS [gimiER FMEA Call Caching 5t , FEW TECEM :

database {
profile = "slick jdbc.MySQLProfile$"
db {

driver = "com.mysql.jdbc.Driver"
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url = "jdbc:mysql://localhost/db_cromwell?rewriteBatchedStatements=true&useSSL=false"
user = "user_cromwell"

password = "Xxxxx"

connectionTimeout = 5000

}

}

call-caching {

# Allows re-use of existing results for jobs you have already run
# (default: false)

enabled = true

# Whether to invalidate a cache result forever if we cannot reuse them. Disable this if you expect some cache copies
# to fail for external reasons which should not invalidate the cache (e.g. auth differences between users):

# (default: true)

invalidate-bad-cache-results = true

}

docker {
hash-lookup {

enabled = true

# How should docker hashes be looked up. Possible values are local and remote
# local: Lookup hashes on the local docker daemon using the cli

# remote: Lookup hashes on alibab cloud Container Registry

method = remote

alibabacloudcr {

num-threads = 10

auth {

access-id = "xxxx"

access-key = "yyyy"

}

}
}
}

engine {

filesystems {

oss {

auth {

endpoint = "oss-cn-shanghai.aliyuncs.com”
access-id = "xxxx"

access-key = "yyyy"

}

1

}

}

backend {
default = "BCS"
providers {

BCS {

actor-factory = "cromwell.backend.impl.bcs.BcsBackendLifecycleActorFactory”
config {
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filesystems {

oss {

auth {

endpoint = "oss-cn-shanghai.aliyuncs.com”

access-id = "xxxx"

access-key = "yyyy"

}

caching {

# When a cache hit is found, the following duplication strategy will be followed to use the cached outputs
# Possible values: copy, reference. Defaults to copy

# copy: Copy the output files

# reference: DO NOT copy the output files but point to the original output files instead.
# Will still make sure than all the original output files exist and are accessible before

# going forward with the cache hit.

duplication-strategy = "reference”

}

}

}

default-runtime-attributes {

failOnStderr: false

continueOnReturnCode: 0

cluster: "OnDemand ecs.snl.medium img-ubuntu-vpc"
vpc: "192.168.0.0/16"

e o o o o

- database ECE : Cromwell #& workflow BHTTTEMRIAEELAREES | FRLARERIEUREER S
, FFAIBEREE Cromwell ERIES.

- call-caching BE& : Call Caching FFXELES ;

- docker.hash-lookup BEE : RE Hash BEHFXKIER CR EHER , ATEKEGR Hash (&,

- backend.providers.BCS.config.filesystems.oss.caching E¢& : & & Call CachingipFf5 , (FREER

REENAR , HETEEXESHF reference 5, , AEEENRENER | TTERIEFIAA.

apePRSA

ERYfEHEFARIRE , Cromwell BT TFFRMAFIT— task EEFEEHHIT

& R
inputs task AU | Lb&0 OSS ERYREARSIH
command task EX ST
continueOnReturnCode AHIETIISEL , TLAREHITANRERD
docker NHIETIISE , FimiIDockerfitE
failOnStderr AHZITESE, stderrdF=EHEERW
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HEHT BRI TS , fRRRETAY ECS

imageld 3% , MRERANESEGIIMmg-ubuntu-vpca]
AFHESIIR
userData HEITERR , FREENEE

SNER— task B EIRSECRRENZE | Cromwell SFIEARFERITHY task , EESREN DRPFUTAVER | FF
e TIRRATHAIT.

SGESRREIF

WEITESIFEFMEER Sun Grid Engine ( SGE ) &58f , tEITHMHERAYZE CentOS BRI SGE hRA |, 5%
% SGE.,

HEITERM TR BatchCompute SGE FIAH TG |, FRIZRGATHIE. nT52A90%E SGE &8 , BARIR
I

1. ¥KEX BatchCompute SGE %%

IBERM EERKESF BatchCompute SGE THZIRE , Ex2R%ER  ERAMEESE NTUETREE
gsLhl

2. BEMES (7))

ALEAE , INFRESEEREK , IEBHAT . IRFECHRAEGEM R |, ©aET
BatchCompute SGE #WEBENFE , B5% BENES .

- WJRFE BatchCompute SGE ${&ER IS,
- HVERGRIERET | BEUAERITHAEX SGE fl bcc TEMSGS , HEAREEH python,

3. /4% SGE Master
BIEER ECS VM /BN SGE RZHY Master T , B EEEENERE | U R HREWVAITH A, NERXR

RBEENES , TR VM IEIZAEE RS , BUIEA BatchCompute SGE &,

BCESE , 155% U Linux £,

BT Master TRFBRERKPIREIET , BNERE VM HiEREFERACES ) RENR , #E
FRzE75l.
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b

jE=2EZ SIS
A) tllE VPC FI3zHa4,

NREFEEACSEFER VPC |, JLABNTIX—E.

FI7F ECS BET5#RHIE | RETAEME VPCHEAN VPCi=HE , AERE" TANSK" X8,

SIEREENLE, AT , RETHAMEZ CIDR /9 192.168.0.0/16 , a4/l CIDR 73

192.168.0.0/24,

BIRTEME

SIREAMSE

ERREER:

demo-test|

EHN2-120TFH, DANPRMENTA, TEAK
F

Eak: sge test

RTINS, BM52-256 D REXFR, FEELntp/fl
https://FF 3

P 192.168.0.0/16 +

—E IR, TS

- BUEEAZHRAL,

BEREERME

“THRE: - / vpc-2zelezxypuombayuOdsbf
SEFERE: 192 . 168 | . |0 i /|16 ERTEM
& demo-test
RHB2-128TFH, MANFERFRFL, TEER
O
AIRE: 32 AIEE B M
DRI Ap s 2

g w2 | s o [.[o ][z |mesiaw
11000000 . 10101000 . 00000000 . 00000000
D HIREEHEN
PASTORTETERENRR, MARRIAE 6112020,
#n: 192.166.220.0/24
ZRNBERRET

TIEIPEL: 252 4

A

HATLUNE, SMS2-256 T REXFH, FHELpAl
hitps://F 3
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B) MJSE ECS VM

- RENIAGUERY "EENE" | AERE SR HEARENSIZR  BRE CIESIA" HALIE
ECS SEITaim.,

SN TR Loiihil i =5 sy

- EFEReH , CIREENERENET Rl  XEREG— I ReEANE,

- SERIHIIEZ= D 21Z4GB,

- $51&mM%: BatchCompute SGE,

- IREFE,

- BESE,

- 15 A ISR ST BFRABEIER

BT f18AL xR R

& ISt EARLE

=iRS4 ECS

g dedp 2
AIAE: 4L 2 TRE D
T4 ID:  sg-Zzebopxrigea7iknkjxp
1/O $RAKSEEI:  1/0 th{LsREl
EFME: 2 # 4GB
1. msmew: cEMS HEA - 18
Al ID: vsw-2zejg3eZhcdviohmBzbBt
SFFERE: SMbps (HERRE)
% sge_production_image
RiEf:  A0GE BHTSH
L BaRE
=fE#:  demo-sge

BERET: THRESTEAT 0 FoRam P BThERS

T EEEmRRRESE

3. [B5h SGE &8

HMETEIRE T S1T TR becluster(bec) SRESBNEETE SGE &£8F | 12 TAf%E BatchCompute SGE #&
*0

A) EF Master

A ssh ap$ERE Master T , S0ERA root AR,

ssh root@ <4MxJIP >

RS, MIABEE ECS RN ERZ.

B) bccluster g &R

becluster (bec) TERREIR SGE &5 | BIEE. ¥ AMELFERE. MREIXREAN Master TR, 18
SeEH becluster TH , ARHITLA TS KELE region, accessKeyld 1 accessKeySecret, EFRY region
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WIS Master EEHIAFRERY region #8[E.

pip install -U batchcompute-sge #iIRaSHITHEE , TizmSHMaILLT .,
bcc login <region> <accessKeyld> <accessKeySecret>

- Z S REEFE—IREN Master TTRATH4T.

- AccessKey STMAIFIE , BH#EF BatchCompute £EBYIR #1 ECS ZIIR , LAK
AuthorizeSecurityGroup # RevokeSecurityGroup F™ ECS S12{E API B9NR, B¥TFF
RAM =23l =& "AFEE" X8 , ERENINFRPHITIRIN.

- region ZEFIE ,
- #1147 bec login <> HIIAN TR MAA ECS RIBFREER0T | FEMIPR ECS SLHIEFOIRELA
SR TR S8

Nimb SN |
fix ip hostname binding...

% Recelved ¥ Xferd Average Speed Time Time Time Current
Dload Upload Total Spent Left Speed

@ 28B4 @ =—=i==i== ==jm=l== ==j==]=-= 5500

C) start 5E&F

Bshworkerti =,

bcc start -n 2 -t ecs.sn2.medium -i img-sge --vpc_cidr_block=192.168.1.0/24
24

- -n ®BEhZ P& worker T3,

- -t F7R worker T3 R{ERERFISLEIZERL, bee tap<SaTLAFES 0] FRYSLAISEEY,

- -i T~ worker TTR{ERWMES (TLUEERFARE ID : img-sge , REEENHZRID) .
- —vpc_cidr_block ETEERFMER, 155% WMTIEEMER .

B1755% <, Bie< iR, B9 worker TIREaIE—ERAT(E), IR REBIERZERT | FEFT R
rEjO

SGE E£RFREEEITE vpc WLEsh |, EIttAiigE —vpc_cidr_block ; cidr_block®4ZRfELIZEmaster
ECSLARZERICIDRSEEIRN , ANAFItlEmaster ecsBHiEfIvpe cidr/g 192.168.0.0/16 , ALA
cidr_blockmai%&5EEl1£192.168.0.0/16-192.168.0.0/24

D) EEIEITESENRE

bcc status
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e SR LUIEE SRS, worker TREBMERE.

E) &% SGE S8 &

ghost

=iliz{Tohostas$ , BE SGE KHRG LB,

4. FEI(HHER) SGE S8

WNRAHEEF worker TR, 1B{#F stop @pS{ZLERFERY worker TR, #15R master Tt AEB{FER , LA

B EH SRR master T,

bcc stop

TR WRSEELE worker TR, SATSABEREI master,
5. 335N NAS #E5i00 SGE 58
R bcc TEALIEMNES NAS |, REIOTF :

bcc start -n 2 -t ecs.snl.medium -i img-sge --vpc_cidr_block=192.168.1.0/24 -m nas://a/b/c:/home/nas/

TR WfETE VPC EHEEIE NAS RS |, 155% QUSRS F iRIESR .

6. ISanZSMsLHISRRIRIEREF (21 group )

1517 bee start < HT, 18I0 option: —group_num 4 # F=El%E 4 4 group.,

bcc start -n 2 -t ecs.sn2.medium -i img-sge --vpc_cidr_block=192.168.1.0/24 option: --group_num 4

- group &R B/ default , groupl , group2 , group3 , #H groupl, group2 , group3 A

node #E#Z 0.

- 1@81Y bcc update apSHILEIEHNFTE group BY instanceType B¢& RIEHNEA group AY
instanceType ; B{k&*bcc update --help,

- 181 bcc resize i$HE— group B9 node #= ; B{K&* bcc resize --help,

R 0 group NEUE start [FABERRE |, WNFEETE group & , W stop SERFEEEES start.,

62



HEIE

BY

(ES

=

=k

7. IR FE AN SGE &8

BIRIRRIEAYE R | Ba— SGE master 5 , ARBAFIHBM becc TR ( EFiFHHE login) ; EREM
BRTHRFRTTHRHRRICE TR 6 B ERNEENE,

IR . BFERERCIREEASTEM , REFEIBRNEREIZEZRERINER | WilhRENERR
EFAER | FEELIFMEBTBEREEE | b start SASIFRIEEFE AR SGE &E.

A) EHEEEREFERNERF

1. BANMEITEESIE | EEERY master TRAMENXE, , £ "SE5IX" TEYF , =E "CIESE
B .
2. EEWIEFER , HPR "B% ID" FEEEN "sge(BEMIRM)" (NREEEENNEE  BBAE
ERFCEENRGID) | BREESEHS "8 .
3. EEAEFER,
- Bootstrap : /usr/local/bin/sge_bootstrap , %FNIZIE.
- 1840 2 PMIRIET 8, SGE_MASTER _IP_ADDRESS : X[ master Fr7EAY IP itk |,
SGE_MASTER_HOST_NAME : XJR master Fr{ERY hostname,
- Vpcld : 3FR7 master FRfE VPC,
- CidrBlock : 88— CidrBlock , iXEAEE5iZ VPC FE BRI ERAEITZE,
- WISRFEEE NAS |, BPATFEEI "Mounts” &L,
4. _iE "B | BIEEE.
5. SERFRIEERLINE |, I NIZEEEFAUTUEL.
6. My "BEEFR(TEESCH” | FEETRITIEA S BT | SR XA | RE "ZEIWC
" BRTE AR A .

R ELES 6 S, —EERA CTRE" | SR, "SSP’ XA,
B ) #n<$1T attach iZ5EEF

fTH  PITITES

bcc attach <your_cluster_id>

HITHRNME | Bisehk T RSB SGE SEFHIBIE.

SGESEEF1.1IRA
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ExfESLRE

HEITESIFEMAIEE Sun Grid Engine ( SGE ) &8F , #tZitEEARYZE CentOS BH:RY SGE A |, 55
% SGE .

HETEIRM TR BatchCompute SGE FINIEHE: | ERIZRGATIRIE, TSR SGE £8F , BFIR
T .

1. 3REX BatchCompute SGE &

ISELTHE BRXEF BatchCompute SGE THRZIRE , ExeRZE(ER  EARERSE WEETREE)
gsLhl

2. HREXHER (Hik)

RERANE , IHREIREERTKR , TERHAT—F. NRFECMRFRGEM ELR0E | ORET
BatchCompute SGE #IfFBEXHE , TWFIREESE BENES .

- WAJifE BatchCompute SGE V1.1 kR AR GERM EHIFHRE.

- BatchCompute SGE V1.1 [RAEFRB 5 S1760%2 SGE SERFVER E |, iEHEHIE—#e)
#2 SGE 5£58f. THRAFBEEMSTEE. ¥'E  LARMER SGESEEFHRE.

- BERGERES | IBS O AEHITIEIBX SGE &< . HEARZEEH python,

- BIEFWETREHEEMLE BatchCompute ,

3. =HIE 82 SGE 5&F
3.1. RBRHSRIES

, HERERREE,

1% Bl SGE 55Bf | ERMAFHTRRNIESE sge-centos-vpc-x64(BEMIRH) | EERABENHENIEZRE
MIEENX R, RETHREHT %
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HEIE

< | BUFESGESER
elles
CEMBM EnEh
CEBXE | RED v
* 5§D | sge-centos-vpc-x64 (ERIRH) v
et o) @
#i EE
nnnnnn
T3

3.2. IREARER

RIEV ST KECE SgeMaster RUSLBIZEEL 1 5% ID,

- SGE workTim2 STHFRESMH ; HIBLAIZE, SEAIMNEARBRID alLABAHER.,
- SGE SE¥FRA work TIRERaILATE Master T5 1T ssh hostname H{TREER,
- SGE E£8¥FE work TRZIEIMNEERE , FUFREER.

- SGE Master ETFEIMAI—MA |, SLHIZEBISTHFFD work AE , ARTRMEEBRRE—

< | BIESCESER:

Bl

*Master H

HH
BIESGERE

CERER BE v SRR SR

v ‘iﬁﬂ%ﬁﬂ HWRD | HBD  sge-centos-vpe-x64 (BRIEH) hd

EENE e
* Worker 7%

| wa

comE HaEs

CHEBMNBE  S2EaaE CERAE #BRE v LAIXE EEE

ENERR  EBEE BEXY  HERD v R8I0 RS

3.3. IREEHER

RIERKECEHUER(ES | NAS/OSS HHI(ER.

- FRONT OSS HEEIAM , MRS OSS AYEER(F.
- EEEES OSS BREFR VM Athigiz L, NIEHEFLL LR OSS W&+ , TRERREHIEE
ES

°
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HEIE ERfESLRE

< | BIEESCESEEE
78 = — R
BEAER TR & BRI H#H HHEE
URSGERR
k33
RS BiA v EERD a0 CE  HHA  LinuFEEEE 7, windows TigE o | REIEIES
HfwiEs
Locale AL, FAIAGBK @
Lock (D
sunar @0
Mounts
RE&1E(NASTOSS) ®  sunER @ g mEmAH = |+

34. IZTEMKRER
AILUEMEIZEZIFEER VPC ; tBe]LASRAENAMNEIZ Bl B EERE
- EHHEEAE NAS B, Mg EWF0 NAS (RiEER—1 VPC R ; BNFTELEFEER NAS ,

- SGE &R R374F VPC W48,

EERE

CidrBlock  192.168.0.0/16

Vpcld  Vpcld

3.5. RENZEE

R S HEEH TN B R

FHEE:

Key Value — || +
BPEXSE

Key Value =1 =

3.6. IR3ZEER(E

IRETORRIRACSERFOIERDR. IRAAINE A AR RISERF TR,

I
Q WAEBHEHEEDEWEY HBE5%
LS
SEEM/ET RS SERT/HE 2RI &iE BUsREE) RIE
i e 2019%F3[ 220 FA 14:54:03
sgeTest =
p— I (cls-edpnrscsip09. R o2 test I (L) il
Pp!
cluster_test e 201938218 MM 16:2012
BEsE (cls-edpn9rscsip09c o BfI® 2/2 G =5 | B
cluster_test a4 2019%3[ 208 A= 17:24:38
(cls-edpn9rscsip0g B ea L (2%8) E
cluster_test . 2019F3A6H A= 13:56:09
(cls-edpotglgSlou o izfim " (1o %81 BE | BB
cluster_test . 2019520238 7% 19:22:07
(els-adnvlslklnasauTABONT/) o &k o/ REST 8 =E | W

4. SGE 558788

EERYIRNE , & "BE" JLEA SGE ERRNFAERITE
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4.1. SFEPRSER

EAER
o cls-edpnorscsiy £ sgeTest
w5 ® i (42) enatia 2019%3R22E
s80 img-soe-vpev2 [
@

tost

o EEg 2
5410
=2
10

VM Count History

4.2. SRHEHRER

B
I/ RORR (EERE: BA W&/ 406B)
) BB (BARXE: B\ WRA/\: 40GB HEHM: /home/mnt/)
R 2

Configs Locale: GBK  Lock: false HREE Block: 256K Total: 512M

REITE
vpe
CidrBlock 192.168.0.0/16 Vpcld

BT

Topic & MNS Endpoint

LS

4.3. SREFSLAVRRIR
RS MERSEAINRE, MILRGREE,

- SGE £58F STFRHRAMY BB RRE
- SHHRARFFHARNLGIFIRES , EFELGIE VPC AR IPLINERERER |

SEfIE

sgeMasterGroup

S BiA B READ e
LR =pIE ecs.snl.medium (214/4GB) £
SRR TABIE wE
HE f—/ RAE [ SR cloud efficiency BEA\: 40GB)
f—/ BEE (BB cloud_efiiciency BB ) 40GB 18 home/mnt))
work
Il Bk & E PR E
EaNg Py ecs.snl.medium (244/4GB) [
TR 2/ 1 eI £
i f—/ R [E%E cloud efficiency EiEA\ 4068)
f—/ BIEE (EEXL: cloud efiiciency BB ) 40GB 18 home/mnt))

4.4. SEFLHPIRET

ZEET LD, %K. hostname LUK #158IP BEZE(EE,

- B RIRECK A R Rt LI8E 75 FI3REN,
- 32FFRA VNC BRGHEREILHT R
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HE

&

SEHIFIR x

SEEFID cls-edpn9rscs 3 S work
WEITH am
= HEES b RS el BIF
ZAID ins-edpOn4of3l
ECSZHIID  i-8vb8sBt9giGe ae 320 5): 2019- i B
1 P ® iE{FH | "i:F./\l
P 192.16 5 5E - - FETE L
HostName iZ8vb8s8t9gi6dit
H=H
44. SRR EAERT
BRI SRRFER
Operation Logs
[2019- sgeMasterGroup]Creating instance group successfully
[2019- ICreating cluster successfully
[2019: 1ServiceToken:aliyunbatchcomputedefaultrole Refresh Success.
[2019- VPC(vpc-8vbfxdyhx9p2 verified.
[2019. SecurityGroup(sg-8vb8vur . created
[2019- Cluster is Active.
[2019 [sgeMasterGroupl[ins-edp9g2ad9 | “astance created
[2019- [sgeMasterGroup]lins—edp9g2ad9lor & 7 lInstance is active
[2019- ServiceToken:aliyunbatchcomputedefaultrole Refresh Success.
[2019. J[RESOURCE][SUCCESS]Releaselnstance:sgeMasterGroup.ins-edp9g 7 i released.
[2019- [RESOURCE][SUCCESS]Createlnstance:sgeMasterGroup.ins—edpOm | sreated.
[2019 JLRESOURCE][SUCCESS]Createlnstance:sgeMasterGroup.ins—edp0s I ~reated.
[2019= J[RESOURCE][SUCCESS]Releasels oup.ins—edpOmumm 1 released.
[2019. [RESOURCEI[SUCCESS]RunInstance:sgeMasterGroup.ins-edpOmual SN launched.
[2019- I[RESOURCEI[SUCCESS]CreateVSwitch:vsw-8vbjodg T 7 d created.

5. SGE £85I 8BS

£ BatchCompute =#I5 |, FHEFEER SGE £8&f, HNFIERHFMEERER
HAEBRISLHINER , e "1&2” B,

- Master BASHFA T B ERDIRE

work

RIWD LU= AEAE -

ELE TR ecs.snl.medium (2{%/4G6) |
SEI/ M B2 AN B 3 E xFIE TE

L3 F—1 Al (EBED: cloud efficiency HifiAl: 40GB)

1 HIBR (68X cloud efficiency BifiA): 40GB 12 M: fhome/mnt/)

6. SGE S<EFHHIER

£ BatchCompute =H& |, #EHSERT SGE &8, HAZEEIFRAERFER
PRISMAYSERE.
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HEIE

(ES

(Sl

ST

| EBHER chse

2019%

rrrrrrrrrrr

7. &5 SGE Master ¥

£ BatchCompute 1z#l& , FEWEER SGE &8, HANZNFMEEIREA |, 7EXIRAISLHIE
“sgeMasterGroup” FEFXLAFIFIFRES , TTLEREX Master TTRAIAN IP LIRERZEER.

RRID L= RIRAE )
nENE Py 1.medium (24%/4GB) |
EIFM2 R EFIR

it =1 Rl 2: cloud_efficiency & A 40GB)
F—/ BiRE (HR%E: cloud efficiency & & A): 40GB #3i M /home/mnt/)

A ssh (p$ERE Master T , S0ERA root AR,

ssh root@ <4MxJIP >
HAMaster TRJ5 , BT SGE XS IERHA T EIRRFIHRIE.
- EEHIEE—ERE , A Master FH{T SGE S HMTIEFNT | BEZERZIEERANE

GATK3Z:

i

GATK &S HrA2 B =F0 Broad Institute S1E2{t. Broad Institute 2{tAY GATK R EsCiE T
ERENIES (WDL) RE |, @i EiTEERL Cromwell TYERS BT, BB RIS TR IR
BT EIIFERROZ | AEESTRIRZIMIBINEER.

Broad Institute GATK [utF1iSiz/y GATK TEH WDL 2t TETE#IERER , SREFSTF.

SNRFPEHNITH WDL wERIBAEIIEME | i55% cromwell TERTS 2880 WDL 23549 APP

1. 8%
A) {85 OSS 71

BEMEHE DET GATK, A, BHNAEFERFE OSS. Fill , FEIIFE 0SS HeEliEF Bucket,
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HEIE

FER : QIR Bucket HOBKEL BEANE/TIEITEA) GATK Kii—31,
B) %% batchcompute-cli §§$1T TR

pip install batchcompute-cli

TiohiE  ERE EE .

TR | HRIRESSEAP R GATK BXRHRAEENT

- GATK: 4.0.0.0
- picard: 2.13.2
- genomes-in-the-cloud: 2.3.0-1501082129

2. YRiBEAT

A5 |, i51T Broad Institute 2itH GATK4 fRASEEDSITRE |, ZRED IS :

- 85— gatk4-data-processing .
- 88259 gatk4-germline-snps-indels

HEBCEY bes TEE , T THS -

bcs gen ./demo -t gatk

cd demo/gatk4-data-processing

sh main.sh # jzfTgatk4-data-processing ififg

cd ../gatk4-germline-snps-indels

sh main.sh # jzfTgatk4-germline-snps-indels 72

XS ETTE DEiT 7L ERA GATKS ifitfs.

3. SR
A) &Rk

PATIN TSR

bcs gen ./demo -t gatk

EREMIAT B REH:

demo
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I
|-- src

|-- LICENSE

|-- README.md

|-- generic.batchcompute-papi.options.json

|-- processing-for-variant-discovery-gatk4.hg38.wgs.inputs.json

|-- processing-for-variant-discovery-gatk4.hg38.wgs.inputs.30x.json
|-- processing-for-variant-discovery-gatk4.wdl

-- LICENSE

-- README.md

-- generic.batchcompute-papi.options.json

-- haplotypecaller-gvcf-gatk4.hg38.wgs.inputs.json

-- haplotypecaller-gvcf-gatk4.hg38.wgs.inputs.30x.json
-- haplotypecaller-gvcf-gatk4.wdl

- gatk4-data-processing BR$EIE 7T 11T gatk4-data-processing iAEFTERIATE S,

- gatk4-germline-snps-indels BR$8IETi&1T gatkd-germline-snps-indels RiZFAEHIFTEECE
FORAS,

- BN BERTER main.sh ARSI TR bes TERERZFIVAIEGES,

- src BRTEEHET TIERSEIMAE,

B) =17 gatk4-data-processing ifitig

HA demo/gatk4-data-processing B , iz1T main.sh , IZ3ERBTUTF :

#1/bin/bash
# bcs asub cromwell -h for more

bcs asub cromwell gatk-job\

--config ClassicNetwork=false\

--input_from_file_WDL src/processing-for-variant-discovery-gatk4.wdI\
--input_from_file_ZWORKFLOW_INPUTS src/processing-for-variant-discovery-gatk4.hg38.wgs.inputs.json\
--input_from_file_ZWORKFLOW_OPTIONS src/generic.batchcompute-papi.options.json\
--input_WORKING_DIR oss://demo-bucket/cli/gatk4_worker_dir/\

--output_OUTPUTS_DIR oss://demo-bucket/cli/gatk4_outputs/\

-t ecs.snl.large -d cloud_efficiency

Hreh |, BoS8umdrs

- input_from_file_WDL : WDL FRIZEHASE4ERR,

- input_from_file_ZWORKFLOW_INPUTS : WDL A2\ 44,

- input_from_file_WORKFLOW_OPTIONS : WDL j#&i%Ins 4.

- input_WORKING_DIR : OSS EHIER , Fk#F# WDL 2 S NS BARMRI S | bes =Baha
BER— M EOARIEERER,

71



HEIE

- output_OUTPUTS_DIR : OSS FRIER , FkEFE WDL iRiEERE4MAY metadata 324 |, bes
SEMEBER— N ENARIER

Hfth225 , 1E8% bcs asub -h &<,

NRABEFRLRERETE OISR | FEIEM src/processing-for-variant-discovery-
gatk4.hg38.wgs.inputs.json X {4HHY

PreProcessingForVariantDiscovery GATK4.flowcell_unmapped_bams_list £#1 , I8EFHEE 0SS £HY
ubam 3274,

IR ZBIPRREBA UG AR FASTQ #8530 , M2 unaligned BAM {4,

C) i&1T gatk4-germline-snps-indels i#fE

ZFEANE1TS gatkd4-data-processing iAERU , % LIAET,

- IIRALEERILTERIZ TE ORISR | FEIEY src/haplotypecaller-gvcf-
gatk4.hg38.wgs.inputs.json {47AY HaplotypeCallerGvcf_GATK4.input_bam 2§ , 1508
gatk4-data-processing Ff2HAY bam S4ERR,

- % HaplotypeCallerGvcf_GATK4.input_bam_index S#UEKNIBRIAIZERS [SGERR.

4. RS ERSHE

ERRRE |, REZIATER | 1nBBRAZAMIH

Job created: job-0000000059DC658400006822000001E3
job-0000000059DC658400006822000001E3 BPE K23 FALRY ID,
BEMRIRE:

besj # SREBUEALFIZR
bcs j job-0000000059DC658400006822000001E3 # &HE/EIIFIE
BEFRIEE:
bcs log job-0000000059DC658400006822000001E3
.
5. KR

&& 0SS Z[APRImHETE |

bcs o Is oss://demo-bucket/cli/gatk4_worker_dir/
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(ES

(Sl

ST

&BZE metadata X145 :

bcs o Is oss://demo-bucket/cli/gatk4_outputs/

6. AMEISHT 30X NEEEBEIE
A) SRR

T RS BRERATGIR , SEER—MER 30X £EFBLHIESHTIRE

- processing-for-variant-discovery-gatk4.hg38.wgs.inputs.30x.json
- haplotypecaller-gvcf-gatk4.hg38.wgs.inputs.30x.json

B) 1€ processing-for-variant-discovery-gatk4 Ee& 34

T 30X #EA , FZEIE processing-for-variant-discovery-gatk4.hg38.wgs.inputs.30x.json {45y
PreProcessingForVariantDiscovery GATK4.flowcell_unmapped_bams_list 2% 90SS SHRR | %X
HEIETZEDHTHY 30X AT OSS LAYERESIE.

TE, 30X HUEREA , #8309 unaligned BAM 3714,

C ) & gatk4-data-processing FFE {4

$3 gatk4-data-processing FeAY main.sh 34 , EEFHY --input_from_file_ WORKFLOW_INPUTS &
#1 , 18X src/processing-for-variant-discovery-gatk4.hg38.wgs.inputs.30x.json , it --timeout
172800 244 , FiEzfFiL,

D) {&3 haplotypecaller-gvcf-gatk4 ERE{4

- ¥ haplotypecaller-gvcf-gatk4.hg38.wgs.inputs.30x.json #fY
HaplotypeCallerGvcf_GATK4.input_bam £#1&sgatk4-data-processing iffEiHAY bam X
TR,

- ¥ HaplotypeCallerGvcf_GATK4.input_bam_index SUEMIMBRMNAIZERS | SU4ERR,

E) {&3 gatk4-germline-snps-indels FFE32{t

#Z| gatk4-germline-snps-indels FA2AY main.sh , EEFHY --input_from_file WORKFLOW_INPUTS &
U9 src/haplotypecaller-gvcf-gatk4.hg38.wgs.inputs.30x.json , fil_E --timeout 172800 £%¢ , &
[ERazfril,

NiB%) QuotaExhausted 8% , iHEIE TEIEFZE Quota,
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Cromwell T{EREERS%

Call Caching FBiEi¥ R

db
=]

Al

- Cromwell B9 Call Caching Thgga{EF/SFIX%A ?

-EEIGET | BRTERIIAEMER Call Caching , BELEMEHIT | 1ZAEE ?

- TEREFIRRG , B task TPAFEZHHHIT . (BIRARITT | Call Caching ELSBERL
, BABEEFRRA?

RESRERT Call Caching BIERRM— NMEMAINE | BIEIHEEIFEIIAE. EESEETEIENA
, HIA Call Caching REMNREL,

Call Caching &8
BB 4igE<B Call Caching FFRRZES

SNERE(HEA Cromwell §9 Call Caching ThgE , EETE Server BB SHHIRE -

call-caching {

# Allows re-use of existing results for jobs you have already run

# (default: false)

enabled = true

# Whether to invalidate a cache result forever if we cannot reuse them. Disable this if you expect some cache copies
# to fail for external reasons which should not invalidate the cache (e.g. auth differences between users):

# (default: true)

invalidate-bad-cache-results = true

}
call-caching.enabled 2 Call Caching I8ERIFFX , BILURERE CRIFRKFABFIXKA,

£ Option FigE g1 Workflow 2&{#EF Call Caching

f£ Call Caching THRE2BFBRIRET , IBRITIERES , JLABIIETIUN T option IBINIREARHITE
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#EHE

&f#FEH Call Caching:

{
"write_to_cache": true,
"read_from_cache": true

}

- write_to_cache: FR/R"AR workflow HUTEREBEA Cache , Lfr FMERBEEENIITIERE
Fi. ERAZ true,

- read_from_cache: R AR workflow H#IUTREM Cache FIZRZRINER | tEEREERALE
LR |, BUAR true , ANRIGE N false , BRAXMITAER Call Caching |, 3&HIHIT.

BETHE

TERBITES , 8 task B9E— call ( WRAKEITERI—MEL ) #8828 metadata , iIERT7TXNMNEEN
BITIE , HARBEIE Call Caching BYIFEHER , B TEMNGSHLET— M ILIERE metadata:

widdler query -m [WorkflowId]

ETEURER P HEIRINAY task RIFMES |, g -

{
"callRoot": "oss://gene-test/cromwell_test/GATK4_VariantDiscovery_pipeline_hg38/53cfd3fc-e9d5-4431-83ec-

be6c51ab9365/call-HaplotypeCaller/shard-10",

"inputs”: {

"gatk_path": "/gatk/gatk",

"ref_fasta": "oss://genomics-public-data-shanghai/broad-references/hg38/v0/Homo_sapiens_assembly38.fasta",
"cluster_config": "OnDemand ecs.sn2ne.xlarge img-ubuntu-vpc",

"input_bam_index": "oss://gene-test/cromwell_test/GATK4_VariantDiscovery_pipeline_hg38/cf55a2d1-572c-4490-
8edf-07656802a79b/call-GatherBamFiles/NA12878.hg38.ready.bam.bai",

"output_filename": "NA12878.hg38.vcf.gz",

"contamination": null,

"ref_fasta_index": "oss://genomics-public-data-shanghai/broad-
references/hg38/v0/Homo_sapiens_assembly38.fasta.fai",

"ref_dict": "oss://genomics-public-data-shanghai/broad-references/hg38/v0/Homo_sapiens_assembly38.dict",
"interval_list":
"/home/data/GATK_human_genome_resource_bundle/hg38_from_GCP/hg38_wgs_scattered_calling_intervals/temp_
0047 _of 50/scattered.interval_list",

"input_bam": "oss://gene-test/cromwell_test/GATK4_VariantDiscovery_pipeline_hg38/cf55a2d1-572c-4490-8edf-
07656802a79b/call-GatherBamFiles/NA12878.hg38.ready.bam.bam”,

"docker_image": "registry.cn-shanghai.aliyuncs.com/wgs_poc/poc:4.0.10.1"

b

"returnCode": 0,

"callCaching": {

"allowResultReuse": true,

"hashes": {

"output expression": {

"File output_vcf_index": "A162250CB6F52CC32CB75F5C5793E8BB",

"File output_vcf": "7FD061EEA1D3C63912D7B5FB1F3C5218"
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b

"runtime attribute": {

"userData": "N/A",

"docker": "F323AFFA030FBB5B352C60BD7D615255",
"failOnStderr": "68934A3E9455FA72420237EB05902327",
"imageld": "N/A",

"continueOnReturnCode": "CFCD208495D565EF66E7DFF9F98764DA"
b

"output count”: "C81E728D9D4C2F636F067F89CC14862C",

"input count": "D3D9446802A44259755D38E6D163E820",
"command template": "9104DF40289AB292A52C2A753FBF58D2",
"input”: {

"File interval_list": "04dc2cb895d13a40657d5e2aa7d31e8c”,
"String output_filename": "2B77B986117FC94D088273AD4D592964",
"File ref_fasta": "9A513FB0533F04ED87AE9CB6281DC19B-400",
"File input_bam_index": "D7CA83047E1B6B8269DF095F637621FE-1",
"String gatk_path": "EB83BBB666B0660B076106408FFCOA9B",
"String docker_image": "0981A914F6271269D58AA49FD18A6C13",
"String cluster_config": "B4563EC1789E5EB82B3076D362E6D88F",
"File ref_dict": "3884C62EBOE53FA92459ED9BFF133AE6",

"File input_bam": "9COAC9A52F5640AA06A0EBCE6A97DF51-301",
"File ref fasta_index": "F76371B113734A56CDE236BC0372DEOA"

b

"backend name": "AE9178757DD2A29CF80C1F5B9F34882E"

b
"effectiveCallCachingMode": "ReadAndWriteCache",

"hit": false,

"result”: "Cache Miss"

b

"stderr": "oss://gene-test/cromwell_test/GATK4_VariantDiscovery_pipeline_hg38/53cfd3fc-e9d5-4431-83ec-
be6c51ab9365/call-HaplotypeCaller/shard-10/stderr",

"shardIndex": 10,

"stdout": "oss://gene-test/cromwell_test/GATK4_VariantDiscovery_pipeline_hg38/53cfd3fc-e9d5-4431-83ec-
be6c51ab9365/call-HaplotypeCaller/shard-10/stdout",

"outputs”: {

"output_vcf": "oss://gene-test/cromwell_test/GATK4_VariantDiscovery_pipeline_hg38/53cfd3fc-e9d5-4431-83ec-
be6c51ab9365/call-HaplotypeCaller/shard-10/NA12878.hg38.vcf.gz",

"output_vcf_index": "oss://gene-test/cromwell_test/GATK4_VariantDiscovery_pipeline_hg38/53cfd3fc-e9d5-4431-
83ec-bebc51ab9365/call-HaplotypeCaller/shard-10/NA12878.hg38.vcf.gz.thi"

b

"commandLine”: "set -e\n\n /gatk/gatk --java-options \"-Xmx4g -Xmx4g\" \\\n HaplotypeCaller \\\n -R
/cromwell_inputs/73a7571e/Homo_sapiens_assembly38.fasta \\\n -I
/cromwell_inputs/02f1b5ca/NA12878.hg38.ready.bam.bam \\\n -L
/home/data/GATK_human_genome_resource_bundle/hg38_from_GCP/hg38_wgs_scattered_calling_intervals/temp_0
047_of_50/scattered.interval_list \\\n -O NA12878.hg38.vcf.gz \\\n -contamination 0",

"attempt": 1,

"jobId": "job-000000005DB051A800006F970001CAC8",

"start": "2019-10-25T702:38:03.5227",

"backendStatus": "Finished",

"runtimeAttributes": {

"cluster": "Right(AutoClusterConfiguration(OnDemand,ecs.sn2ne.xlarge,img-ubuntu-vpc,None,None,None))",
"continueOnReturnCode": "0",

"failOnStderr": "false",

"vpc": "BesVpcConfiguration(Some(10.20.200.0/24),Some(vpc-uf61zj30k0ebuenOxi7ci))",

"mounts": "BcsInputMount(Right(nas://10.20.66.4:/data/ali_yun_test/),Left(/home/data),true)",

"docker": "BcsDockerWithoutPath(registry.cn-shanghai.aliyuncs.com/wgs_poc/poc:4.0.10.1)",
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"autoReleaseJob": "false",

"maxRetries": "0"

b

"executionStatus": "Done",

"end": "2019-10-25T03:22:23.481Z",
"executionEvents": [

{

"endTime": "2019-10-25T03:22:21.626Z",
"description”: "RunningJob”,

"startTime": "2019-10-25T02:38:03.645Z"
b

{

"endTime": "2019-10-25T03:22:22.481Z",
"description": "UpdatingCallCache”,
"startTime": "2019-10-25T703:22:21.626Z"
b

{

"endTime": "2019-10-25T02:38:03.645Z",

"description": "CallCacheReading",
"startTime": "2019-10-25702:38:03.643Z"
}l

{
"endTime": "2019-10-25T02:38:03.5227",

"description”: "Pending”,

"startTime": "2019-10-25702:38:03.522Z"
L

{

"endTime": "2019-10-25T02:38:03.542Z",
"description": "WaitingForValueStore”,
"startTime": "2019-10-25702:38:03.542Z"
b

{

"endTime": "2019-10-25703:22:23.481Z",

"description": "UpdatingJobStore",
"startTime": "2019-10-25703:22:22.481Z"
2

{
"endTime": "2019-10-25T02:38:03.643Z",

"description": "PreparingJob”,
"startTime": "2019-10-25T702:38:03.542Z"
L

{

"endTime": "2019-10-25T02:38:03.542Z",
"description”: "RequestingExecutionToken",
"startTime": "2019-10-25702:38:03.522Z"
}

1

"backend": "BCS"

}

£ LmEAYTEET , B—I callCaching , FRICR TSR -

- allowResultReuse : EFRFEMTIERER.
- MBRLFTIERIRE T ARIFEAN Cache , NIABTLAS A
- MBEMFITIERIRE T AFEN Cache , IREESHITHTY , 7RG ER
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- hashes : ZRIESHEA. B, ETRESHAY hash iBR , AFHLURRETHRGE —7f$

- effectiveCallCachingMode : Call Caching B9#E=( , LLAIE2EM Cache FiEEY , &R
Cache &,

- hit : 24951{E537E Cache 2E%

- result : HEIESSHE Cache Hdp EPE’Jlihs_; ELanEs THERAYERA task AYMEA shard,

=6 FERRE  BNBFISSHFHHXA call, & GATK4_VariantDiscovery_pipeline_hg38 ixANTEREI
HaplotypeCaller iX4 task B9105 shard , Call Cache 1&E%a0TF :

- &1x Cache Faph , FEEATHIT T —IR
- #L EEDJ _.]—L/{ﬁltH: E’Juuﬁigﬁﬁ

Call Caching REXBITHEE

NRBEIAFFETUAN task , ATLVBIAI FEBHERE :

- B& 481 workflow EFHTHY task Y Call Caching Jt&EE
- SNER=7E1 task BY Call Caching RYRTEAfERCache ( AIRERIRRAFUANIRE T A
Call Caching Ui ) , WASEFIBZRIRER | RLSEFEFHHNT , EFSTREIN
- YNSR=AD task Kap Cache , WFEEEEZAIN workflow, H— ARG FRIRE
- BEZaIAY workflow Y task B9 CalCaching JTEE , HIAZBIRY task EEHITHIN . EBTLUE
F

- WNRZ AT task B9 AAFER | FIRERHITEAM T , SiEBAMITHID | {8 Cache &3
BBIARBA Cache , BIRAFEH

- MERZEM task SIFER | BRSF , WEELLRFIXR hash i8R |, alEEHE T Call
Caching HXHISEZ{L5 [#2RY

J docker-compose —#/5{& Cromwell

1=
=1

Cromwell server FUBEhBELIFAGES :

- [35 Mysql B9 docker FEEA Crowmell BUSAWEUREE , GERERFS , BRE
-85 Cromwell EeEX {4 , 84E BCS BintitERIIEESRE
- f#F8 Cromwell B jar & , [3ah server

LR E Cromwell BT &% jar & , BERHXIRMAY docker 15 , FATAILAE E(#FF docker-composekfd
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LA EL R, docker-compose 2 Docker EFSHIFFHRINE , HEMEEXFEITE 4 Docker HERHINA
( Defining and running multi-container Docker applications )

{#iAdocker-compose AILIEE LAY Cromwell #1 Mysql F84 service hizig , fEA— N NAKIEIT. BEC
BIASKEIES , ATLUE Cromwell BIIRSB ML —EBE.

FFri& ECS ¥E8 Crowmell server

BE5ER Cromwell server $B&BFHE—& ECS , ssh BANSEE , FILUBITER FHYcromwell-server.sh , i#
fTCromwell Serverfg&ia -

# ./cromwell-server.sh

cromwell-server.sh - init cromwell config and start/stop service
Usage: cromwell-server.sh [options...] [init/start/stop/status]

Options:

--id=STRING Access id

--key=STRING Access key

--root=STRING Oss root for cromwell, e.g: oss://my-bucket/cromwell/
--instance=STRING default runtime: instance type [ecs.snl.medium]
--image=STRING default runtime: image id [img-ubuntu-vpc]

F—REBESERS

RER , FEM—EAREE | JLMER TEAG STl — RSB

Jcromwell-server.sh init --id=LTAI8xxxxx --key=vVGZVE8qUN;jxxxxxxxx --root=0ss://gtx-wgs-demo/cromwell/
LERIES TR T LATEE !

- --id: #tEiTEAY Access Id

- --key: it EiTHEHAY Access Key

- --root: Crowmell i=17AJ7E OSS FRITIFREER

- --instance: Cromwell ERAIB1TATSEL , SCfISEEY

- --image: Cromwell BUAEITEISEL , BERIDHITTIA LSS | SRIE Crowmell EoE S 4HERE:
BRECENH , FHEid docker-compose B8 Cromwell server , HERBIETT.

RSEHE  BALIETRE&PIGST IR widdler FUTTIERAVER :

cd /home/cromwell/cromwell/
widdler run echo.wdl inputs.json -o bcs_workflow_tag:test_echo
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{F1EARSS

ERTEAG ST A—RIFLIERS

./cromwell-server stop

BIXEnIIRSS

HELTHEENERT  ERTENGS  FTLSTHARSE

Jcromwell-server start

B EH SRS

NRFEENECE , HRSFEFELERT , BRER init ss ST LSS ECEEHE)

/cromwell-server.sh init --id=LTAI8xxxxx --key=vVGZVE8qUNjxxxxxxxx --root=o0ss://gtx-wgs-demo/cromwell/

JoptionIMHIRBERINEITHI S

7£ Crowmell fIERE {4 |, ATLUREEA backend HBHAEITRTE 2L default-runtime-attibutes , t5aTLA
ERZ TERANET option BERAIRE.

FTLAANSRIGERRAZ TAERBT AR T #0E2. NASTE |, #RJLAE option SU4HIRE :

"default_runtime_attributes": {

"vpc": "192.168.0.0/24",

"autoReleaselob": true,

"mounts": "nas://1f****04-xkv88.cn-beijing.nas.aliyuncs.com:/ /mnt/ true",
"dataDisk": "cloud_ssd 250 /home/mount/"

b
"bcs_workflow_tag": "Tagxxx",
"read_from_cache": true

}

&5 widdler @51789 -O ( XBEHIO ) SEIRZ option 14

widdler run echo.wdl inputs.json -O options.json
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cromwell-servenz=4t

7£ Cromwell Server EEEFeRifE , AMAREAHITIRZS. BIETER. AREKKENAIEER AR TIE
R TIIREEEIETEE. B LIERL Metrics (8. TIERFENEREESFE , XL
BT server I TERIEAITK,

Cromwell LA server AT TRESHHET APl EOFKELALEERN , BEE XA ENIIEE ; M
widdler 2%t Cromwell Server API #OF&NG<SIT LR | @Y widdler ST TEBNGHERA.

ANXFENMBMERRT widdler TEAY E | @12 widdler TEEIEETERIVEILEITIRE. iR 21
EITIMER. ZAENR. BREMAEUR HESBTEEFIREE.

1. widdler &3

widdler BAERIBE S EITERMAY Cromwell server §5{&thZedt, TJUABIE(ER , TRt B E,

2. BidE& widdler

HTFPRENARERETEHIENES , FECERZANRENNKSH AK E8. LAREHNITSIZAERE
BregionfER.

! -r cn-zhangj iakuul

CEg = E
widdler config -i id -k key -r cn-zhangjiakou

3. 3%& WDL

R TFRZBIRY WDL MiEiERSe , HRERoEREE ; B R TIERERTHRR AR SERTRER
L.
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root@iZuf6@a8w2ct7ml3tr3r8qZ: /home/cromwell/cromwell# widdler validate echo.wdl inputs.json
No errors found in echo.wdl

null
root@iZuf6@a8w2ct7ml3tr3r8qZ: /home/cromwell/cromwell# I

A HE
widdler validate echo.wdl inputs.json

4. IRZTAER

root@iZufo@a8w2ct7ml3tr3r8qZ: /home/cromwell/cromwell# widdler run -h
usage: widdler.py run <wdl file> <json file> [<args>]

Submit a WDL & JSON for execution on a Cromwell VM.

positional arguments:
wdl Path to the WDL to be executed.
json Path the json inputs file.

optional arguments:

-h, --help show this help message and exit

-0 OPTION, --option OPTION
Path to the json option file. (default: None)

-v, --validate Validate WDL inputs in json file. (default: False)

-1 LABEL, --label LABEL
A key:value pair to assign. May be used multiple
times. (default: None)

-m, --monitor Monitor the workflow and receive an e-mail
notification when it terminates. (default: False)

-1 INTERVAL, --interval INTERVAL
If --monitor is selected, the amount of time in
seconds to elapse between status checks. (default: 30)

-0 EXTRA_OPTIONS, --extra_options EXTRA_OPTIONS
Additional workflow options to pass to Cromwell.
Specify as k:v pairs. May be specified multipletimes
for multiple options. See
https://github.com/broadinstitute/cromwell#workflow-
optionsfor available options. (default: None)

-V, --verbose If selected, widdler will write the current status to
STDOUT until completion while monitoring. (default:
False)

-n, --no_notify When selected, disable widdler e-mail notification of
workflow completion. (default: False)

-d DEPENDENCIES, --dependencies DEPENDENCIES
A zip file containing one or more WDL files that the
main WDL imports. (default: None)

-b BUCKET, --bucket BUCKET
Name of bucket where files were uploaded. Default is
None (default: None)

-D, --disable_caching
Don't used cached data. (default: False)

-S {localhost}, --server {localhost}
Choose a cromwell server from ['localhost'] (default:
localhost)

root@iZufo@a8w2ct?7ml3tr3r8qZ: /home/cromwell/cromwell# widdler run echo.wdl inputs.json -1 testl

ATl

widdler run echo.wdl inputs.json - test

Hrp : test J9 label , ATLURIBH A TIIRE | [REERTLAR label fudi.
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5. RIFTIER

widdler abort workflowld

root@iZufe@adw2ct7ml3tr3r8qZ:~# widdler abort -h
usage: widdler.py abort <workflow id>

Abi a submitted workflow.

positional arguments:
workflow_i workflow id of workflow to abor

optional argumen
-h, --help show this help message and exit
-S {localhost}, --server {localhost}
Choose a cromwell server from ['local
localhost
adw2ct7ml3tr3r8ql : ~# I

6. IREXL{Fift
6.1 RELL{FFIR

widdler query

root@iZuf6a8w: 'ml3tr3r8qZ:~# widdler query -h
usage: widdler.py query <workflow id> [<args>]

Query cromwell for information on the submitted workflow.

positional arguments:
workflow_id workflow id for workflow execution of interest.
(default: None)

optional arguments:
-h, --help show this help message and exit
-s, =-S Print status for workflow to stdout (default: False)
-m, e Print metadata for workflow to stdout (default: False)
-1, Print logs for workflow to stdout (default: False)
-u USERNAME, --username USERNAME
Owner of workflows to query. (default: root)
-L LABEL, --label LABEL
Query status of all worl ows with specific label(s).
(default: None)
DAYS, --days DAYS Last n days to query. (default: 7)
S {localhost}, --server {localhost}
Choose a cromwell server from ['localhost'] (default:
localhost)
f {Running,Submitted,QueuedInCromwell,Failed,Aborted,Succeeded}, --filter {Running,Submitted,QueuedInCromwell,Failed,Aborted,Succeeded}
Filter by a workflow status from those listed above.
May be specified more than once. (default: None)
Query for all users. (default: Fals
t7ml3tr3r8qz:~# ||

Hrh : BRASKENEET user 7 KR ITIERIER ; ATLURIE user labelFHEEEFE TIERER ; EMERAE
%5% help 2.

6.2 FEXTEiAt Meta
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widdler query workflowId

widdler describe workflowld

widdler describe 9a6ed5e6-2bd5-4ed6-9ecl-260abecc344b
PabedSe6-2bd5-4ed6-9ecZ2-26@abecc344b  Succeeded

1m22s 38mles
18s 8m24s
37s 17mlobs
43s 20m4s
20s 9m20@s

7m56s

genAlignCmd
sorted

chs

split
groups

F —_—— — = — 4 —

Hrp : " stepName” FRLIERNFENBELSBHER ; " status” FrHpIZBRIGSITRE" BIh. K¥.
BTH" ;" progress” FRHRISERGHE " 4/4" FBRHFSBEEANTFISSTHITRE &2
" 2/4" WRTRHRIEBEEANMES  BE5TH2N. " elapse” FrIHaIEBINEIE FHESHTEFERHTE
(AEIENERIEE0ATE); “coretime” FRNZRILEATE HES BFEANZIIRL A (A EBIEN 28RS E0ATE).

B ¢

widdler describe workflowld -t stepName

shardIndex ;2 Cromwell &4 task BIFES5#% shardindex 25| , MMAIZHETEN—MEL, @I
Zan LI LABERERE task WMAIFIHER.

8. RN T {ERGELHER
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widdler stat workflowId

Hrh " cpuCore” FMBTHEEAXIMSIAIR CPU #2281 , " cpuUsage” FRRUBISBIRIEESMFF
YEEISE] ( BEAESERINSNRTMFHAZIZER ) B9 CPU SHIFIFE ; " memSize” FRHURISEHE
FAIXIRSEFIBINEARNN , " memUsage” FRHEIZBHMEESNFHAZIHFIRIMEMISSR] R

;" sysDisk” FTRHEISBLAINRFREAN (BN 40GB) |, ” sysDiskUsage” FrRHEILSBHRBES
ELRIAE AR ORI ;  dataDisk” FRLAIFIEIREAN (BAIRE ) |, " dataDiskUsage”
RNERIS BB IS SRR B mA#E FIIF AR,

e

widdler stat workflowld -t stepName

EIRENMRINE Metrics 52 ; JRERNMERFES A scatter , BPAEA scatter iIzfTHERANT , NIETLA
B A ap<SIREE,

9. RN T{EAtZRFE

g E

widdler billing workflowld

exec: widdler billing 7b147d77-431f-4ad1-9517-4b81f31b1609
7b147d77-431f-4ad1-9517-4b81f31b1609 ©0.91

genAlignCmd
raw

split
groups
sorted
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&

10. &Hy— ﬂzl?\ {TE T
g
widdler log workflowId

BiY log %< , JUBEETERSSRETER , fUTEE RS LIE S ZaSHME —EEE,
stdout LA stderr HE&/NF IMB 8 , SEEAFS LBk ; 813 1IMB f9EZEEE) OSS TEEE.

g-shanghai/

g-shanghai/

11. T{ERIaAEL

AR TEIl

D

widdler explain workflowld

BEZaSHU—#ER TERAMNERR , BRUIEEALSER | Bz SR NEMYESSA] stdout LK
stderr (58, tRIEHFEIRIER
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- BSHMINEEES®E widdler FUFEENER

GTX_FPGAERR{ESLE;

gtx-fpga
B

GTX-FPGAF= R EHFRFKLIGE GTX-Laboratory FAEEREESHINETLER , RECPUFRIFPGANNE IT/ERY
SMNLERSA |, FIFSEMNSIEHTEREIEINSIRETE. TLUE30XILERABEURSTETEM30/\i14E
22300 ; BLOOXEIMNE FEUED HHTIE N6/ N\ F8Ra = 575 #5S k.

GTX-FPGA DITEERSE | index(lWEZRS|). alignEREEXTILL). veEEHEN). wos(EE |, $alin 71 ve B
B , XM GTX onetb 252 B) SHE,

ANFENBNRBIFIRR M ETTEERER GTX-FPGA =& , TS EREHIEST. £INEFEUEDST
TRl —E=IETT,

fEFEYER

- GTX-FPGA =R BRIRSIFMEZR F3 B ECS SLHER, RSN LFEREERE—Ea=0
SSD #uER , BEX/FfastaX/MEX ; B align TFERIHEAK/NE 2 4 fastq X A/NRIFIETR
LA 2 (R0 - EEHER fastql £ 40G , fastq2 £ 42G, EERIEIERTEANE 164G ) ; wgsE
BRIHETEANE fasta SUEANISES ( Flilhuman30x.fastafiEA/NE 3.4G, NIFEEREIESE
KINR 252G ) . FIRTAEERBEIREA/NTLLRATXF demo R~ FIRIIZEEKIME.
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- GTX-FPGA =R BRIRSE b5 Kiss.
- GTX-FPGA =R EEREFANMER |, 25MMER GTX-FPGA PR AIENZEA , RUCENE FRrEERYsD
BIARABR S ZR .

RIS

- BROBER |, HIBRKSREUKT 1007t , LAMEARESSEDITIRE,

- FHEETEIRS | BFHITOES.

- FHEOSSY 517, FiF LIEFAFECHNNFEEE , (REDITER. tlEbucket , g0 gtx-wgs-
demo

- BEHECIERIACcessKey, IIREFRIEFIS | BARBLL LI ETEFOSSAY =R AR
, SEPERFFIAY. SFAccessKey ID ( Z0LTAI8xxxxx), Access Key Secret(dll
VVGZVE8qUN;jxxxxxxxx) & H.

{sEF3AE

GTX-FPGA XZ##WDUERIE(TIAR DAGHRIAEIETT.

1 GTX aptEzl
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- disable—gtx-index

ik ZH R ZHinH
= IRITHE R AR
-h FTENHE B SCRY
FHE rf 8] I B SCPE (R AR
index -m 2RI\ AL/ ssd-cache

Ty gtxE 5] S04l

--disable-bwa-index G Ebwa ) & 5] 30
—enable-bwa2-index Bl mem2 (1) 2 5] A4S
-0 it bam ) 304

read group FISL#EMER

-R ZRAZ" @RG\\LID: foo\\tSM:bar’ \n”
VLAE (match) 7545, BRIAANIULAL (match)
-A 24, EikAL
A -B HEIE (mismatch) 14, BRiAA4
alion -0 gap openiiist, ERIANE
-E gap extensionfilZF, BERIAAL
a8, il
-t 32 (— RPN R EEERR)
Tt 2 300 L X 45 S HERAR T LA
——bwa FIBWA-memfr) 55 SRAR %
——disable-mark-duplicate A R AL
-0 i ve f 30
-b 5yt bam ¥ 304
read group HYA#HME.S
-R BRI @RGA\tID: foo\\tSM:bar’ \n”
VLA (match) 843, BRIAA1ULEL (match)
-A %4, BRI
-B HEAE (mismatch) $14, ERIAA4
-0 gap openfiZr, BRIAA6
wgs -E gap extensionii4r, ERIAAL
FroLEEE, Bl
-t 32 (— LR TN ETERRD
fEE— Ak Ceg. chrl:1-200) =i &4
-L Betifh (bed U HEATTHEL
-g i H gve g oCHE
—bwa T 25 0 L 3o 2 S HERA M AT A
——disable-mark—duplicate A2 AR
—metrics it 25 S AR P A S 2R
-0 it vef i3
-r fasta3C{F
-i oy NHE A 25 E LS ifTbam 3 {4
e EEFERCER, BOA
-t 32 (—RHLERER FoONEREETERRD
feE— P Uetafk Ceg. chrl:1-200) EiEHEA
ve -L Hettfk (bed X 1) HEATHE
-g i gve i oot
EN SR LA Flastql fEgtz
—gtz-rbinl e, FERAErbindE TR TR
A, B rbindE TR IE T B rbin O fE
——gtz-rbin2 Wi B H etz [ H A 30
\— —
2 WDUEIETT

WDL &R TVIEEE XA

3 DAGYEIIRZ
3.1 B2
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T DAG fRIRAIAED.

Hep
genGtxindexCmd MEXIRL GTX IR |6 | teSEAGETUSERBHREHER.
genGtxWgsCmd UIZEXIRL GTX oneflan< ; e S{FEAAARILASERIGHEIER.
genGtxAlignCmd MIEXR GTX BEEREXLL#HS ; SERLETLSEBHEMER.
genGtxVcCmd IESIRL GTX -ZHGNER<S ; S EREARILASERBHEMER.
- A EEN I FEBPEIN GTX 24 , thal LUREHABSRINIT.
- BRSRERIRMEINE |, A demo RAIFRARS MR | B IR RS [TERTHIAR FZE
2 (isNeedIndex)igiA,
- read_group_header BJLUEI th S1TEAN BRI LAERZOAE.
- NEUCEBERIAIZTT GTX onelfitfg | —RMHUTIILLLARRIFICIRFE ; R Zo SEHITUEER
EXN S,
- Bt EitEpython SDKEIR#TARA “pip install —upgrade batchcompute”
3.1 T

python test.py --reference oss://xxx/ref/hg19.fa --fastql oss://xxx/input/human30x_10m_1.fastq --fastq2
oss://xxxx/_input/human30x_10m_2.fastq --output oss://xxx/testoutput/

/—
3.2 m‘f'.l'gn%

B KB/ R REEHRAE
D B ret Bx
) B8 stderr B

B stdout B%

=10 ES:VP NN RIGIEXETE

O R hg19.fa.mapping_metrics.txt 384B 2020-01-17 00:37:22
st hg19.fa.markdup_metrics.txt 203B 2020-01-17 00:39:42
7 [ hgl9.fa.vcf 11.51MB 2020-01-17 00:39:42
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