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EEHITFlexPod BRAABHRTE « FHem FIPER
1. I TFIPAREBEVLAN « LUETTAERRIE R E 55T © FlexPod
IP Reservations
VLAN [P Range Subnet Mask Purpose
3281 172.21.25 [24 255.258.255.0 IB-MGMT
3282 172.21.26/24  255.255.255.0  wMotion
3283 172.21.27 [24 255.255.255.0 VM
3284 172.21.28 /24  255.255.255.0 NFS

3285 172.21.29/24  255.255.255.0  iSCSI-A

3286 1722130 /24  255.255.255.0  isSCSI-B

2. 7ZONTAP SVM_LZZEiSCSIEUFHHELUN o
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= | ONTAP System Manager

DASHBOARD

STORAGE
Owverview

Applications

Volumes

LUNs

Shares

Otrees

Quotas
Storage VMs

Tiers

3. BELUN¥IFERISCSIRREN2SB¥4H

Name Storage VM
Ll X Qo{_Lun L oo
STATUS
@ online
B0A4X=RErARP

N FORMAT

VMware

/vol/ESXi_Boot_Vol/ESXi_Boot_Lun_1

Name = Storage VM

STATUS VOLUME

@ Online

4. Z#tySphere 7.018ECISCSIBHIL o

3. MvCenterEERESXiE o
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St S Aot Lun_1
S ESX 30 Lun

el ESXi_Boot_Lun

e ESXi_Boot_Lun_4
L oXi_Boot_Lun_5
L ECH oot Lum 6
Volume Size
ESX|_B 0GB

~Ge csESXi_1 (1)

ign.1992-08.com.Ciscoiucs- ...

Volume Size
ESHI Vol 2068
ESXi_Boot_ 2068

- GenomicsESXi_2 (1)

iqn.1992-08.com.CisCoucs-...

Storage VM

Healtheare SWM
Haaltheara SWM
Healthcare e
Healfncar [
Haalthca SV
Healthcara_SyVM
1oPs Latency (m Throughput (MD/s
0,18 .0
SHAPSHOT COPIES (LOCAL) SHAPMIRROR (LOCAL OR
REMOTE)
@ Protected STATUS
@ Unprotected
10PS Latency (ms Tllmushput MB/<)
1 025 0.0
4 0.18 0.02

SNAPSHOT COPIES (LOCAL) SHAPMIRROR (LOCAL OR

REMOTE)

¥ Unprotected



v [ vCSA healthylife 1p

R oo

r 7 —
B 1722125102
e -
cp e

. RHELOY
p FHELD

6. BNFSERIFM&E linfra_datastore nfs) BLEZFIONTAP B{EA(EIFZE o

= [ ONTAP System Manager

Volumes

DASHDOARD

STORAGE

Crwwewar ey

Applications

Wl Mt

Shoaage ks

Tiers

HETWORE

EVINTS & JODS

FROTCCTION

HOSTS

CLUSTER

7. BENEREHRIEEvCenter ©

- Kame

Search actions, objects, and pages

Creenview

ﬂ: Online

Healthcare_NF5_Vol

28,3 GB Available 221

15



0 2 8 9 | infra_datastore_nfs
w [ vCSA healthylife fp Summary Monitor Configure

8. {FAvCenterfENFSERMFHEFTIEEESXiFE o

vSphere Client

9. fEAvCenteri#17Red Hat Enterprise Linux (RHEL) 8.3 VMZREITHIRE o

10. NFSERIFHREGRBEMAAVM ~ SWHNEH [/mnt/genomics) ~ AREFRERNITIE « 15 « TEAHEYH
f& (BAM) 185 ~ 2EEE » RIIEHR « FHIERMBIMLES « UHETE0TN -

7fRedHat Enterprise 8.3 Linux VM_t 228 5 40504544

* Java 8E{SDK 1.88 E#hx 2~
* SEICEZIZSFR T EAERA4.2.0.0 "GitHub4uh" - BEAARFSERIEEE U—RTIURS1ZE D FRAIAsciilE IS
NHEE o 7B~ BEREFENERAS o Bt « FEEEEEABAM (* o bam) 1EZE - BAMERZUERLGE - &
| R ZEMBRKHEEFIBEFER o Fff] "2 FE" —EABIRMHABAMIER « AIRHITHRBEREE "A B4
"o M TETRSIERE (\*oBai) ~ FHIEE (*) odict)fIBEERMEER (*ofasta) ©
THE - FRTEEHEE—(EJariERMN—EHZEE < -
* Tgatk-package-4.2.0.0-local.jar; #1174

* "gatk"fE S HEEEE o
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FFITE TBAMIES « MKRR « BFF* - bamiEZFTEM 2 RYIFIHERS| « FHEMSERARBES -

Cromwell3 |2

Cromwell;Z2FNRBIES |Z - EARIZTEREFRT s IBREIEREEE - RfGEHSIE T?‘ﬁﬁﬂil%l“tiﬂ
iﬂﬁ TEI ~ AIRSFEHE—TIEREZERITIRI o G UERZREHICromwell5 | ZHI1T4 "Cromwell5| 2
B

* “EARSFRT o *BA "RIAAY" FECromwell 5 | EFRMITITIERIZ ©
*CBATEL o “ITRIARBESECromwel RHITE—TERRE « "2 58" UESITEANTEIRER

==

FKAEERA Cromwell5 | B XFEERIT LIERIZEMELR o Cromwell 5 | BERAEFERAMNER "TI{ERIZHEES"

(WDL) BUELHEES o Cromwellth ST E A TERIZIETIHIRE « BABAIERESS (CML) &R
FfrEREH ~ FMERWDL - WOLERYHEZERB D ERAZAAFE  FRWDLIEREUFERAZER
BRIREE ~ B4E ©

* LR ERER  TIRHMNEEELEBA ST NEEET 2
*ZEHAEL o EREGRMES « IASEIFERERSERLFARETFREAGE

* * Scater-GAL*E B H L RBANEEEARAES (A) RRZ—  LEHEEFEHERRBHERR 5
ETREREUDBENAGNHIT - SELENGLEAERSEIREHEF

ERWDLLUEIRNHITHERER « E=ET5R

1. M Twomitool.jar) E&E:E% o

[root@genomicsl ~]# Jjava -jar womtool.jar validate ghplo.wdl

2. E4%#H AJSON.

[root@genomicsl ~]# Jjava -jar womtool.jar inputs ghplo.wdl > ghplo.json

3. fEACromwell312# TCromwell jarl R#ITIIERR o

[root@genomicsl ~]# Jjava -jar cromwell.jar run ghplo.wdl —--inputs
ghplo.json

MR UERZES ARAT  AXRFRAEP=ES X -

ERJarfEZ#1TGK
B MIREEFAHplotype EAS TN ZH#ITHE — LIS EALR o
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[root@genomicsl ~]# Jjava -Dsamjdk.use async_io read samtools=false \
-Dsamjdk.use _async_io write samtools=true \
-Dsamjdk.use async io write tribble=false \
-Dsamjdk.compression level=2 \

-jar /mnt/genomics/GATK/gatk-4.2.0.0/gatk-package-4.2.0.0-1local.jar \
HaplotypeCaller \

--input /mnt/genomics/GATK/TEST\ DATA/bam/workshop 1906 2-
germline bams father.bam \

--output workshop 1906 2-germline bams father.validation.vcf \
--reference /mnt/genomics/GATK/TEST\ DATA/ref/workshop 1906 2-
germline ref ref.fasta

TERRNITHZETR « RFIERMRAEANITIariES  EAE—Javamin <RI AJariEs - ARBEESBEER

g °

1. IEB#MRTIRFIEEUA THaplotypefaller) BABEITNEEE

2. T-INPUT) 15E#ABAMIEZE o

3. “-output UEEFIFIUES, (* o vl fSESMBIILIESR o (SEEH) o
4. FA 2% 28  BAEEEESEERA

TR « TEERPHREEEFEEN ERJarfE =R ITHERB L o

. Igatkis S I HIT4ERE
AILUER Tgatky 3I5LHERMNITCatkK TREMH o EHRMKIBE TGS

[root@genomicsl executionl# ./gatk \

--java-options "-Xmx4G" \

HaplotypeCaller \

-I /mnt/genomics/GATK/TEST\ DATA/bam/workshop 1906 2-
germline bams father.bam \

-R /mnt/genomics/GATK/TEST\ DATA/ref/workshop 1906 2-
germline ref ref.fasta \

-0 /mnt/genomics/GATK/TEST\ DATA/variants.vcf

HAERBESBEEGHL °

* IEBEFRTRIFIETEUE MHaplotypefaller) BAREMEIYEEE

© Ty IEEHABAMAEE o

© o UEHMEIIET (o vefIEEERRMEIEEE o ("2 EER") o
* A T-RI 28~ RAETBIESEZERY

178 ~ AEEE P B FAAER "016e203cf9beada735f224ab14d0b3af"
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fEEF Cromwell3 | 21174878
FEFIEACromwell5 | R EEFERAMIT o BERFIREEHGLIIREZH -
[root@genomicsl genomics]# java -jar cromwell-65.jar \

run /mnt/genomics/GATK/seq/ghplo.wdl \
-—inputs /mnt/genomics/GATK/seq/ghplo.json

FiEE » HMBEAER" jar 28 KAAJavam < » RNBEFPHTEHIT—@EJar>XF > FIg0"Cromwell -65.jar" o &

ERNT—EZ2E ( Trunl ) RRCromwell 5| ZUEITEN BT « EMrsERYEIERIRZ Server mode]

(fRAkR

#RNA) o TESHUE ™ owdiE #IT) BXARNTERNZH - T(ESHRERENTZITIERENE®

ASEE -

LUFZ Tgplo.wdll (gplo.wdll) 1EZEARAIIMNE :

[root@genomicsl seql# cat ghplo.wdl
workflow helloHaplotypeCaller {
call haplotypeCaller
}
task haplotypeCaller {
File GATK
File RefFasta
File ReflIndex
File RefDict
String sampleName
File inputBAM
File bamIndex
command {
java -Jjar S${GATK} \
HaplotypeCaller \
-R ${RefFasta} \
-I ${inputBAM} \
-0 S${sampleName}.raw.indels.snps.vcf
}
output {
File rawVCF = "${sampleName}.raw.indels.snps.vcf"

}

[root@genomicsl seql#

W 2HERJIsontEZ « HPESHE Cromwell 5| ZRIEIA ©
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[root@genomicsl seqgl# cat ghplo.json

{

"helloHaplotypeCaller.haplotypeCaller.GATK": "/mnt/genomics/GATK/gatk-
4.2.0.0/gatk-package-4.2.0.0-1ocal.jar",
"helloHaplotypeCaller.haplotypeCaller.RefFasta": "/mnt/genomics/GATK/TEST
DATA/ref/workshop 1906 2-germline ref ref.fasta",
"helloHaplotypeCaller.haplotypeCaller.RefIndex": "/mnt/genomics/GATK/TEST
DATA/ref/workshop 1906 2-germline ref ref.fasta.fai",
"helloHaplotypeCaller.haplotypeCaller.RefDict": "/mnt/genomics/GATK/TEST
DATA/ref/workshop 1906 2-germline ref ref.dict",
"helloHaplotypeCaller.haplotypeCaller.sampleName": "fatherbam",
"helloHaplotypeCaller.haplotypeCaller.inputBAM": "/mnt/genomics/GATK/TEST
DATA/bam/workshop 1906 2-germline bams father.bam",
"helloHaplotypeCaller.haplotypeCaller.bamIndex": "/mnt/genomics/GATK/TEST

DATA/bam/workshop 1906 2-germline bams father.bai"
}

[root@genomicsl seql#

AR  Cromwel fEACIZRERBERHERMIT - HUTE « AITE—EHiPE I EHECE: "EH Cromwel 51 ZEH1THE
RARYEAL o "

MBI THERMNTTRB I BRE « FF2B "GKSLH" »
"F—% | ERJartEFEHITGATEREI - "

fEAJarig A TARIRY S

"R BRER-EEREEAT "

FRJartE RMITOKIFEL TH S A

[rootl@genomicsl execution]# java -Dsamjdk.use async io read samtools=false
\

-Dsamjdk.use async io write samtools=true \
-Dsamjdk.use _async_io write tribble=false \
-Dsamjdk.compression level=2 \

-jar /mnt/genomics/GATK/gatk-4.2.0.0/gatk-package-4.2.0.0-1local.jar \
HaplotypeCaller \

--input /mnt/genomics/GATK/TEST\ DATA/bam/workshop 1906 2-
germline bams father.bam \

—--output workshop 1906 2-germline bams father.validation.vcf \
--reference /mnt/genomics/GATK/TEST\ DATA/ref/workshop 1906 2-
germline ref ref.fasta \

22:52:58.430 INFO NativeLibraryLoader - Loading libgkl compression.so
from jar:file:/mnt/genomics/GATK/gatk-4.2.0.0/gatk-package-4.2.0.0-
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local.jar!/com/intel/gkl/native/libgkl compression.so

Aug 17, 2021 10:52:58 PM

shaded.cloud nio.com.google.auth.oauth2.ComputeEngineCredentials
runningOnComputeEngine

INFO: Failed to detect whether we are running on Google Compute Engine.
22:52:58.541 INFO HaplotypeCaller -

22:52:58.542 INFO HaplotypeCaller - The Genome Analysis Toolkit (GATK)
v4d.2.0.0

22:52:58.542 INFO HaplotypeCaller - For support and documentation go to
https://software.broadinstitute.org/gatk/

22:52:58.542 INFO HaplotypeCaller - Executing as
root@genomicsl.healthylife.fp on Linux v4.18.0-305.3.1.el18 4.x86 64 amd64
22:52:58.542 INFO HaplotypeCaller - Java runtime: OpendDK 64-Bit Server
VM v1.8.0 302-b08

22:52:58.542 INFO HaplotypeCaller - Start Date/Time: August 17, 2021
10:52:58 PM EDT

22:52:58.542 INFO HaplotypeCaller -

22:52:58.542 INFO HaplotypeCaller - HTSJDK Version: 2.24.0
22:52:58.542 INFO HaplotypeCaller - Picard Version: 2.25.0
22:52:58.542 INFO HaplotypeCaller - Built for Spark Version: 2.4.5
22:52:58.542 INFO HaplotypeCaller - HTSJDK Defaults.COMPRESSION LEVEL : 2
22:52:58.543 INFO HaplotypeCaller - HTSJDK
Defaults.USE_ASYNC IO READ FOR SAMTOOLS : false

22:52:58.543 INFO HaplotypeCaller - HTSJDK
Defaults.USE_ASYNC IO WRITE FOR SAMTOOLS : true

22:52:58.543 INFO HaplotypeCaller - HTSJDK
Defaults.USE _ASYNC IO WRITE FOR TRIBBLE : false

22:52:58.543 INFO HaplotypeCaller - Deflater: IntelDeflater
22:52:58.543 INFO HaplotypeCaller - Inflater: IntelInflater
22:52:58.543 INFO HaplotypeCaller - GCS max retries/reopens: 20
22:52:58.543 INFO HaplotypeCaller - Requester pays: disabled
22:52:58.543 INFO HaplotypeCaller - Initializing engine

22:52:58.804 INFO HaplotypeCaller - Done initializing engine
22:52:58.809 INFO HaplotypeCallerEngine - Disabling physical phasing,
which is supported only for reference-model confidence output
22:52:58.820 INFO NativelLibraryLoader - Loading libgkl utils.so from
jar:file:/mnt/genomics/GATK/gatk-4.2.0.0/gatk-package-4.2.0.0-
local.jar!/com/intel/gkl/native/libgkl utils.so

22:52:58.821 INFO NativelLibraryLoader - Loading libgkl pairhmm omp.so
from jJar:file:/mnt/genomics/GATK/gatk-4.2.0.0/gatk-package-4.2.0.0-
local.jar!/com/intel/gkl/native/libgkl pairhmm omp.so

22:52:58.854 INFO IntelPairHmm - Using CPU-supported AVX-512 instructions



2=
E1=]

22:52:58.854 INFO IntelPairHmm - Flush-to-zero (FTZ) is enabled when

running PairHMM

22:52:58.854 INFO IntelPairHmm - Available threads: 16

22:52:58.854 INFO IntelPairHmm - Requested threads: 4

22:52:58.854 INFO PairHMM - Using the OpenMP multi-threaded AVX-

accelerated native PairHMM implementation

22:52:58.872 INFO ProgressMeter - Starting traversal

22:52:58.873 INFO ProgressMeter - Current Locus Elapsed Minutes

Regions Processed Regions/Minute

22:53:00.733 WARN InbreedingCoeff - InbreedingCoeff will not be

calculated at position 20:9999900 and possibly subsequent; at least 10

samples must have called genotypes

22:53:08.873 INFO ProgressMeter - 20:17538652 0.2

58900 353400.0

22:53:17.681 INFO HaplotypeCaller - 405 read(s) filtered by:

MappingQualityReadFilter

0 read(s) filtered by: MappingQualityAvailableReadFilter

0 read(s) filtered by: MappedReadFilter

0 read(s) filtered by: NotSecondaryAlignmentReadFilter

6628 read(s) filtered by: NotDuplicateReadFilter

0 read(s) filtered by: PassesVendorQualityCheckReadFilter

0 read(s) filtered by: NonZeroReferencelengthAlignmentReadFilter

0 read(s) filtered by: GoodCigarReadFilter

0 read(s) filtered by: WellformedReadFilter

7033 total reads filtered

22:53:17.681 INFO ProgressMeter - 20:63024652 0.3

210522 671592.9

22:53:17.681 INFO ProgressMeter - Traversal complete. Processed 210522

total regions in 0.3 minutes.

22:53:17.687 INFO VectorLoglessPairHMM - Time spent in setup for JNI call
0.010347438

22:53:17.687 INFO PairHMM - Total compute time in PairHMM

computeLogLikelihoods () : 0.259172573

22:53:17.687 INFO SmithWatermanAligner - Total compute time in java

Smith-Waterman : 1.27 sec

22:53:17.687 INFO HaplotypeCaller - Shutting down engine

[August 17, 2021 10:53:17 PM EDT]

org.broadinstitute.hellbender.tools.walkers.haplotypecaller.HaplotypeCalle

r done. Elapsed time: 0.32 minutes.

Runtime.totalMemory ()=5561122816

[root@genomicsl execution]#

AR~ BMEERUNIITRIEENE -

"fb08e15744€912200b45cf04b5fce2ad”
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[root@genomicsl gatk-4.2.0.0]# ./gatk —--java-options "-Xmx4G" \
HaplotypeCaller \
-I /mnt/genomics/GATK/TEST\ DATA/bam/workshop 1906 2-
germline bams father.bam \
-R /mnt/genomics/GATK/TEST\ DATA/ref/workshop 1906 2-
germline ref ref.fasta \
-0 /mnt/genomics/GATK/TEST\ DATA/variants.vcf
Using GATK jar /mnt/genomics/GATK/gatk-4.2.0.0/gatk-package-4.2.0.0-
local.jar
Running:

java -Dsamjdk.use async io read samtools=false
-Dsamjdk.use async io write samtools=true
-Dsamjdk.use async io write tribble=false -Dsamjdk.compression level=2
-Xmx4G -jar /mnt/genomics/GATK/gatk-4.2.0.0/gatk-package-4.2.0.0-1local.jar
HaplotypeCaller -I /mnt/genomics/GATK/TEST DATA/bam/workshop 1906 2-
germline bams father.bam -R /mnt/genomics/GATK/TEST
DATA/ref/workshop 1906 2-germline ref ref.fasta -O /mnt/genomics/GATK/TEST
DATA/variants.vcf
23:29:45.553 INFO NativelibrarylLoader - Loading libgkl compression.so
from jJar:file:/mnt/genomics/GATK/gatk-4.2.0.0/gatk-package-4.2.0.0-
local.jar!/com/intel/gkl/native/libgkl compression.so
Aug 17, 2021 11:29:45 PM
shaded.cloud nio.com.google.auth.oauth2.ComputeEngineCredentials
runningOnComputeEngine
INFO: Failed to detect whether we are running on Google Compute Engine.
23:29:45.686 INFO HaplotypeCaller -
23:29:45.686 INFO HaplotypeCaller - The Genome Analysis Toolkit (GATK)
v4d.2.0.0
23:29:45.686 INFO HaplotypeCaller - For support and documentation go to
https://software.broadinstitute.org/gatk/
23:29:45.687 INFO HaplotypeCaller - Executing as
root@genomicsl.healthylife.fp on Linux v4.18.0-305.3.1.el8 4.x86 64 amd64
23:29:45.687 INFO HaplotypeCaller - Java runtime: OpendDK 64-Bit Server
VM v11.0.12+7-LTS
23:29:45.687 INFO HaplotypeCaller
11:29:45 PM EDT
23:29:45.687 INFO HaplotypeCaller -

Start Date/Time: August 17, 2021 at

23:29:45.687 INFO HaplotypeCaller -
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23:29:45.687 INFO HaplotypeCaller
23:29:45.687 INFO HaplotypeCaller

- HTSJDK Version:

- Picard Version:

2.24.0
2.25.0

23:29:45.687 INFO HaplotypeCaller - Built for Spark Version: 2.4.5
23:29:45.688 INFO HaplotypeCaller - HTSJDK Defaults.COMPRESSION LEVEL : 2
23:29:45.688 INFO HaplotypeCaller - HTSJDK
Defaults.USE _ASYNC IO READ FOR SAMTOOLS : false

23:29:45.688 INFO HaplotypeCaller - HTSJDK
Defaults.USE_ASYNC IO WRITE FOR SAMTOOLS : true

23:29:45.688 INFO HaplotypeCaller - HTSJDK
Defaults.USE ASYNC IO WRITE FOR TRIBBLE : false

23:29:45.688 INFO HaplotypeCaller - Deflater: IntelDeflater
23:29:45.688 INFO HaplotypeCaller - Inflater: IntelInflater
23:29:45.688 INFO HaplotypeCaller - GCS max retries/reopens: 20
23:29:45.688 INFO HaplotypeCaller - Requester pays: disabled
23:29:45.688 INFO HaplotypeCaller - Initializing engine

23:29:45.804 INFO HaplotypeCaller - Done initializing engine
23:29:45.809 INFO HaplotypeCallerEngine - Disabling physical phasing,
which is supported only for reference-model confidence output
23:29:45.818 INFO NativeLibraryLoader - Loading libgkl utils.so from
jar:file:/mnt/genomics/GATK/gatk-4.2.0.0/gatk-package-4.2.0.0-
local.jar!/com/intel/gkl/native/libgkl utils.so

23:29:45.819 INFO NativeLibraryLoader - Loading libgkl pairhmm omp.so
from jJar:file:/mnt/genomics/GATK/gatk-4.2.0.0/gatk-package-4.2.0.0-
local.jar!/com/intel/gkl/native/libgkl pairhmm omp.so

23:29:45.852 INFO IntelPairHmm - Using CPU-supported AVX-512 instructions
23:29:45.852 INFO IntelPairHmm Flush-to-zero (FTZ) is enabled when
running PairHMM

23:29:45.852 INFO IntelPairHmm - Available threads: 16

23:29:45.852 INFO IntelPairHmm - Requested threads: 4

23:29:45.852 INFO PairHMM - Using the OpenMP multi-threaded AVX-
accelerated native PairHMM implementation

23:29:45.868 INFO ProgressMeter - Starting traversal

23:29:45.868 INFO ProgressMeter - Current Locus Elapsed Minutes
Regions Processed Regions/Minute

23:29:47.772 WARN InbreedingCoeff - InbreedingCoeff will not be
calculated at position 20:9999900 and possibly subsequent; at least 10

samples must have called genotypes

23:29:55.868 INFO ProgressMeter - 20:18885652 0.2
63390 380340.0

23:30:04.389 INFO HaplotypeCaller - 405 read(s) filtered by:
MappingQualityReadFilter

0 read(s) filtered by: MappingQualityAvailableReadFilter

0 read(s) filtered by: MappedReadFilter

0 read(s) filtered by: NotSecondaryAlignmentReadFilter

6628 read(s) filtered by: NotDuplicateReadFilter



0 read(s) filtered by: PassesVendorQualityCheckReadFilter

0 read(s) filtered by: NonZeroReferencelLengthAlignmentReadFilter
0 read(s) filtered by: GoodCigarReadFilter

0 read(s) filtered by: WellformedReadFilter

7033 total reads filtered

23:30:04.389 INFO ProgressMeter - 20:63024652 0.3

210522 681999.9

23:30:04.389 INFO ProgressMeter - Traversal complete. Processed 210522

total regions in 0.3 minutes.

23:30:04.395 INFO VectorLoglessPairHMM - Time spent in setup for JNI call
0.012129203000000002

23:30:04.395 INFO PairHMM - Total compute time in PairHMM

computeLogLikelihoods () : 0.267345217

23:30:04.395 INFO SmithWatermanAligner - Total compute time in java

Smith-Waterman : 1.23 sec

23:30:04.395 INFO HaplotypeCaller - Shutting down engine

[August 17, 2021 at 11:30:04 PM EDT]

org.broadinstitute.hellbender.tools.walkers.haplotypecaller.HaplotypeCalle

r done. Elapsed time: 0.31 minutes.

Runtime.totalMemory ()=2111832064

[root@genomicsl gatk-4.2.0.0]1#

AR BHERUNATRIEENE -
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[root@genomicsl genomics]# java -jar cromwell-65.jar run
/mnt/genomics/GATK/seq/ghplo.wdl —--inputs
/mnt/genomics/GATK/seq/ghplo. json

[2021-08-18 17:10:50,78] [info] Running with database db.url =
jdbc:hsgldb:mem:856a1f0d-9a0d-42e5-9199-

5e6cl1d0£f72dd; shutdown=false;hsgldb.tx=mvcc

[2021-08-18 17:10:57,74] [info] Running migration
RenameWorkflowOptionsInMetadata with a read batch size of 100000 and a
write batch size of 100000

[2021-08-18 17:10:57,75] [info] [RenameWorkflowOptionsInMetadata] 100%
[2021-08-18 17:10:57,83] [info] Running with database db.url =
jdbc:hsgldb:mem: 6afe0252-2dc9-4e57-8674-

ce63c67aald2; shutdown=false;hsgldb.tx=mvcc

[2021-08-18 17:10:58,17] [info] Slf4jLogger started
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[2021-08-18 17:10:58,33]
{

"cromwellId"

[info]

"heartbeatInterval"

Workflow heartbeat configuration:

"cromid-41b7e30",

"2 minutes",

"tEl" "10 minutes",

"failureShutdownDuration" "5 minutes",

"writeBatchSize" 10000,

"writeThreshold" 10000
}
[2021-08-18 17:10:58,38] [info] Metadata summary refreshing every 1
second.
[2021-08-18 17:10:58,38] [info] No metadata archiver defined in config
[2021-08-18 17:10:58,38] [info] No metadata deleter defined in config
[2021-08-18 17:10:58,40] [info] KvWriteActor configured to flush with
batch size 200 and process rate 5 seconds.
[2021-08-18 17:10:58,40] [info] WriteMetadataActor configured to flush

with batch size 200 and process
[2021-08-18 17:10:58,44]
with batch size 100 and process
[2021-08-18 17:10:58,44]

[info]

[warn]

rate 5 seconds.
CallCacheWriteActor configured to flush
rate 3 seconds.
'docker.hash-lookup.gcr-api-queries-per-

100-seconds' is being deprecated, use 'docker.hash-lookup.gcr.throttle'
instead (see reference.conf)

[2021-08-18 17:10:58,54] [info] JobExecutionTokenDispenser - Distribution
rate: 50 per 1 seconds.

[2021-08-18 17:10:58,58] [info] SingleWorkflowRunnerActor: Version 65
[2021-08-18 17:10:58,58] [info] SingleWorkflowRunnerActor: Submitting
workflow

[2021-08-18 17:10:58,64] [info] Unspecified type (Unspecified version)

workflow 3e246147-b1a9-41dc-8679-319f81b7701le submitted

[2021-08-18 17:10:58,66] [info] SingleWorkflowRunnerActor: Workflow
submitted 3e246147-b1a9%9-41dc-8679-319£f81b7701e

[2021-08-18 17:10:58,66] [info] 1 new workflows fetched by cromid-41b7e30:
3e246147-b1a9-41dc-8679-319f81b7701e

[2021-08-18 17:10:58,67] [info] WorkflowManagerActor:
3e246147-b1a%9-41dc-8679-319f81b7701e

[2021-08-18 17:10:58,68] [info] WorkflowManagerActor:
WorkflowActor-3e246147-b1a9%9-41dc-8679-319£f81b7701e

Starting workflow

Successfully started

[2021-08-18 17:10:58,68] [info] Retrieved 1 workflows from the
WorkflowStoreActor
[2021-08-18 17:10:58,70] [info] WorkflowStoreHeartbeatWriteActor

configured to flush with batch size 10000 and process rate 2 minutes.
[2021-08-18 17:10:58,76]
[3e246147]: Parsing workflow as WDL draft-2
[2021-08-18 17:10:59,34]
[3e246147]: Call-to-Backend assignments:

helloHaplotypeCaller.haplotypeCaller -> Local

[info] MaterializeWorkflowDescriptorActor

[info] MaterializeWorkflowDescriptorActor



[2021-08-18 17:11:00,54] [info] WorkflowExecutionActor-3e246147-bla9-41dc-
8679-319f81b7701le [3e246147]: Starting
helloHaplotypeCaller.haplotypeCaller
[2021-08-18 17:11:01,56] [info] Assigned new job execution tokens to the
following groups: 3e246147: 1
[2021-08-18 17:11:01,70] [info] BackgroundConfigAsyncJobExecutionActor
[3e246147helloHaplotypeCaller.haplotypeCaller:NA:1]: java -jar
/mnt/genomics/cromwell-executions/helloHaplotypeCaller/3e246147-bla9-41dc-
8679-319f81b7701e/call-haplotypeCaller/inputs/-179397211/gatk-package-
4.2.0.0-1local.jar \

HaplotypeCaller \

-R /mnt/genomics/cromwell-executions/helloHaplotypeCaller/3e246147-
bl1a9-41dc-8679-319f81b7701le/call-
haplotypeCaller/inputs/604632695/workshop 1906 2-germline ref ref.fasta \

-I /mnt/genomics/cromwell-executions/helloHaplotypeCaller/3e246147-
b1a9-41dc-8679-319f81b7701le/call-
haplotypeCaller/inputs/604617202/workshop 1906 2-germline bams father.bam
\

-0 fatherbam.raw.indels.snps.vcf
[2021-08-18 17:11:01,72] [info] BackgroundConfigAsyncJobExecutionActor
[3e246147helloHaplotypeCaller.haplotypeCaller:NA:1]: executing: /bin/bash
/mnt/genomics/cromwell-executions/helloHaplotypeCaller/3e246147-bla9-41dc-
8679-319f81b7701le/call-haplotypeCaller/execution/script
[2021-08-18 17:11:03,49] [info] BackgroundConfigAsyncJobExecutionActor
[3e246147helloHaplotypeCaller.haplotypeCaller:NA:1]: job id: 26867
[2021-08-18 17:11:03,53] [info] BackgroundConfigAsyncJobExecutionActor
[3e246l47helloHaplotypeCaller.haplotypeCaller:NA:1]: Status change from -
to WaitingForReturnCode
[2021-08-18 17:11:03,54] [info] Not triggering log of token queue status.
Effective log interval = None
[2021-08-18 17:11:23,65] [info] BackgroundConfigAsyncJobExecutionActor
[3e246147helloHaplotypeCaller.haplotypeCaller:NA:1]: Status change from
WaitingForReturnCode to Done
[2021-08-18 17:11:25,04] [info] WorkflowExecutionActor-3e246147-bla9-41dc-
8679-319f81b7701e [3e246147]: Workflow helloHaplotypeCaller complete.
Final Outputs:

{

"helloHaplotypeCaller.haplotypeCaller.rawVCEF": "/mnt/genomics/cromwell-
executions/helloHaplotypeCaller/3e246147-b1a9-41dc-8679-319f81b7701le/call-
haplotypeCaller/execution/fatherbam.raw.indels.snps.vct"

}

[2021-08-18 17:11:28,43] [info] WorkflowManagerActor: Workflow actor for
3e246147-b1a%9-41dc-8679-319f81b7701le completed with status 'Succeeded'.
The workflow will be removed from the workflow store.

[2021-08-18 17:11:32,24] [info] SingleWorkflowRunnerActor workflow
finished with status 'Succeeded'.
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"outputs": {

"helloHaplotypeCaller.haplotypeCaller.rawVCFE":

"/mnt/genomics/cromwell-executions/helloHaplotypeCaller/3e246147-blad-
41dc-8679-319f81b7701e/call-
haplotypeCaller/execution/fatherbam.raw.indels.snps.vcf"

by

"id":
}
[2021-08-18 17:11:33,45] [info]
[2021-08-18 17:11:33,46] [info]
[2021-08-18 17:11:33,46] [info]
= 5 seconds
[2021-08-18 17:11:33,46] [info]
Timeout = 5 seconds
[2021-08-18 17:11:33,46] [info]
Timeout = 5 seconds
[2021-08-18 17:11:33,46] [info]
[2021-08-18 17:11:33,46] [info]
[2021-08-18 17:11:33,46] [info]
[2021-08-18 17:11:33,47] [info]
[2021-08-18 17:11:33,47] [info]
Timeout = 3600 seconds
[2021-08-18 17:11:33,47] [info]
finished
[2021-08-18 17:11:33,47] [info]
[2021-08-18 17:11:33,64] [info]
[2021-08-18 17:11:33,64] [info]
Timeout = 1800 seconds
[2021-08-18 17:11:33,64] [info]
1800 seconds
[2021-08-18 17:11:33,64] [info]
Timeout = 1800 seconds
[2021-08-18 17:11:33,64] [info]
[2021-08-18 17:11:33,64] [info]
Timeout = 1800 seconds
[2021-08-18 17:11:33,64] [info]
1800 seconds
[2021-08-18 17:11:33,64] [info]
seconds
[2021-08-18 17:11:33,64] [info]

queued messages to process

[2021-08-18 17:11:33,64] [info]
[2021-08-18 17:11:33,64] [info]
[2021-08-18 17:11:33,64] [info]
messages to process

"3e246147-b1a9-41dc-8679-319£81b7701e"

Workflow polling stopped
0 workflows released by cromid-41b7e30
Shutting down WorkflowStoreActor - Timeout

Shutting down WorkflowLogCopyRouter -

Shutting down JobExecutionTokenDispenser -

Aborting all running workflows.
JobExecutionTokenDispenser stopped
WorkflowStoreActor stopped
WorkflowLogCopyRouter stopped
Shutting down WorkflowManagerActor -
WorkflowManagerActor: All workflows
WorkflowManagerActor stopped
Connection pools shut down

Shutting down SubWorkflowStoreActor -

Shutting down JobStoreActor - Timeout

Shutting down CallCacheWriteActor -

SubWorkflowStoreActor stopped
Shutting down ServiceRegistryActor -

Shutting down DockerHashActor - Timeout

Shutting down IoProxy - Timeout 1800

CallCacheWriteActor Shutting down: 0

JobStoreActor stopped
CallCacheWriteActor stopped

KviWriteActor Shutting down: 0 queued



[2021-08-18 17:11:33,64] [info] IoProxy stopped
[2021-08-18 17:11:33,64] [info] WriteMetadataActor Shutting down: 0 queued
messages to process

[2021-08-18 17:11:33,65] [info] ServiceRegistryActor stopped
[2021-08-18 17:11:33,65] [info] DockerHashActor stopped
[2021-08-18 17:11:33,67] [info] Database closed

[2021-08-18 17:11:33,67] [info] Stream materializer shut down
[2021-08-18 17:11:33,67] [info] WDL HTTP import resolver closed
[root@genomicsl genomics]#
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* "R AI/MLEDatacenteriZEZCisco UCS 480 ML ~ AJ#EITREZ L FlexPod"
T RIEREN—HERREE :

1. FKIFEUCS B200 M5faIARESAIAR B iEFE R fEAPCle NVIDIA Tesla P6 GPU ©

Equipment /| Chassis /| Chassis 1 [ Servers | Server1

Motherboard CIMIC CPUs Wemony Adapters HBA: MNICs ISCSI viNICs Security

T, Advanced Filter 4 Export % Print {}

Marmis ID Model Serial

Sraphics Card 2 ? UCs8-GPU-PG-R 212373\ Compute
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Equipment /| Chassis / Chassis 1 /| Servers | Server 2
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[root@localhost:~] esxcli software vib install -v
/vmfs/volumes/infra datastore nfs/nvidia/vib/NVIDIA bootbank NVIDIA-
VMware ESXi 7.0 Host Driver 460.73.02-10EM.700.0.0.15525992.vib
Installation Result

Message: Operation finished successfully.

Reboot Required: false

VIBs Installed: NVIDIA bootbank NVIDIA-

VMware ESXi 7.0 Host Driver 460.73.02-10EM.700.0.0.15525992

VIBs Removed:

VIBs Skipped:

EFFAESXiAIRES 28 » SFHIT NI < RERE R IRECPUNREAR


https://docs.omniverse.nvidia.com/prod_deployment/prod_deployment/installing-vgpu-manager.html
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[root@localhost:~] nvidia-smi
Wed Aug 18 21:37:19 2021

| NVIDIA-SMI 460.73.02 Driver Version: 460.73.02

| GPU Name Persistence-M| Bus-Id
Uncorr. ECC |

| Fan Temp Perf Pwr:Usage/Cap| Memory-Usage

Compute M. |

| 0 Tesla P6 On | 00000000:D8:00.0 Off

| N/A 35C P8 Ow / 90w | 15208MiB / 15359MiB

Default |

| Processes:

| GPU GI CI PID Type Process name

Memory |
| ID ID

| 0 N/A N/A 2812553 C+G RHELO1

[root@localhost:~]

9. EMvCenter ~ "L E" BEIZEEERTES Shared Direct (XZEHIE) |

CUDA Version:

Volatile

GPU-Util

o\°
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https://blogs.vmware.com/apps/2018/09/using-gpus-with-virtual-machines-on-vsphere-part-2-vmdirectpath-i-o.html
https://blogs.vmware.com/apps/2018/09/using-gpus-with-virtual-machines-on-vsphere-part-2-vmdirectpath-i-o.html
https://blogs.vmware.com/apps/2018/09/using-gpus-with-virtual-machines-on-vsphere-part-2-vmdirectpath-i-o.html
https://blogs.vmware.com/apps/2018/09/using-gpus-with-virtual-machines-on-vsphere-part-2-vmdirectpath-i-o.html
https://blogs.vmware.com/apps/2018/09/using-gpus-with-virtual-machines-on-vsphere-part-2-vmdirectpath-i-o.html

Hardwars “ Vs associated with the graphics device "NVIDIATesla P&

Uate v Susn ¥ Procesd Laes

Edit Graphics Device 0000:d8:00.0 X
Settings

10. FEERedHat VMEFRZ 21 -
1. FEEVM Boot Options#FEEREAREFL. "2Z &) o
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https://docs.vmware.com/en/VMware-vSphere-Bitfusion/3.0/Install-Guide/GUID-2005A8C6-4FDC-46DF-BB6B-989F6E91F3E2.html
https://docs.vmware.com/en/VMware-vSphere-Bitfusion/3.0/Install-Guide/GUID-2005A8C6-4FDC-46DF-BB6B-989F6E91F3E2.html
https://docs.vmware.com/en/VMware-vSphere-Bitfusion/3.0/Install-Guide/GUID-2005A8C6-4FDC-46DF-BB6B-989F6E91F3E2.html
https://docs.vmware.com/en/VMware-vSphere-Bitfusion/3.0/Install-Guide/GUID-2005A8C6-4FDC-46DF-BB6B-989F6E91F3E2.html
https://docs.vmware.com/en/VMware-vSphere-Bitfusion/3.0/Install-Guide/GUID-2005A8C6-4FDC-46DF-BB6B-989F6E91F3E2.html
https://docs.vmware.com/en/VMware-vSphere-Bitfusion/3.0/Install-Guide/GUID-2005A8C6-4FDC-46DF-BB6B-989F6E91F3E2.html
https://docs.vmware.com/en/VMware-vSphere-Bitfusion/3.0/Install-Guide/GUID-2005A8C6-4FDC-46DF-BB6B-989F6E91F3E2.html
https://docs.vmware.com/en/VMware-vSphere-Bitfusion/3.0/Install-Guide/GUID-2005A8C6-4FDC-46DF-BB6B-989F6E91F3E2.html
https://docs.vmware.com/en/VMware-vSphere-Bitfusion/3.0/Install-Guide/GUID-2005A8C6-4FDC-46DF-BB6B-989F6E91F3E2.html

Edit Settings = RHELO! o

/8 i
y Ganersl C £
» VMWars Remote Comtate O Bl
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12. EBETY) TPARAMS) BIfEZE TVMEEIE) #ERE M4REE4H85] o MpciPassThree.64bitMMIOSIezeGB)
SHREIUAIR GPURCISREMNE 4G VMBIGPUHE - HIUN :

a. YNRVM#EFEIR4A x 32GB V100 GPU ~ BItL{EFEA128 ©
b. #NRVM#IER4 x 16GB p6 GPU -~ AllL{EFEA64 o



Edit Settings = RHELOY <

» Boot Oplions Espand far baot otk
- oeat L]
i~ B ) EC A
Configuration Parameters
|
Hame T Yalue ”

13. TEvCenterdiGvGPUFME A HIPCISE B £ EHH4235F « A WEEINVIDIA GRID vGPUIEAPCIEEE
Al o

14. FIFESEAGPU ~ GPURSIRIE R £ B IR IERGPURTEE | AN ~ EIAZEESR -
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Edit Settings = R+

riusl Hasdhware

NVIDHA GRID wiEPL grd_pe-16c

15. #£RedHat Linux VM_E ~ EAIEIT RIS SR ZENVIDIAEESIZR ©

[root@genomicsl genomics]#sh NVIDIA-Linux-x86 64-460.73.0l-grid.run

16. T THIA% - BESBIREHVGPUR M ERRS :

[root@genomicsl genomics]# nvidia-smi —query-gpu=gpu_name
-format=csv,noheader —-id=0 | sed -e ‘s/ /-/g’

GRID-P6-16C

[root@genomicsl genomics]#

17. EFFAEE « BRI EHINVIDIA vGPUMEREN 2SR AN @ 5 IERE ©
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[root@genomicsl genomics]# nvidia-smi
Wed Aug 18 20:30:56 2021

o
—————— +

| NVIDIA-SMI 460.73.01 Driver Version: 460.73.01 CUDA Version:
11.2 |

| oo
o +

| GPU Name Persistence-M| Bus-Id Disp.A | Volatile
Uncorr. ECC |

| Fan Temp Perf Pwr:Usage/Cap| Memory-Usage | GPU-Util
Compute M. |

| | |

MIG M |

e ————— e —————————————
======|

| 0 GRID P6-16C On | 00000000:02:02.0 Off |

N/A |

| N/A N/A P8 N/A / N/A | 2205MiB / 16384MiB | 0%

Default |

| | |

N/A |

et it o
o +

o
—————— +

| Processes:

|

| GPU GI CI PID Type Process name GPU
Memory |

| D ID Usage
|

| ————— e e e e e e
======|

| 0 N/A N/A 8604 G /usr/libexec/Xorg

13MiB |

o
—————— +

[root@genomicsl genomics]#

18. FBMEE B IEVGPUAAMRABREFEAIVM L 58 E IS HE(EAR2SIP o
a. {ERIEAN o

36



[root@genomicsl genomics]# cp /etc/nvidia/gridd.conf.template

/etc/nvidia/gridd.conf

b. 4REEIEZE [/etc/nvidia/Rid.confl ~ FigiZHEEARES IPAL ~ WAETHAELRERYEE A1

ServerAddress=192.168.169.10

FeatureType=1

19. EMRBIVMZE « CREZSEREARSNRERF IR TEI—ERE TR o

20. N T EHAARARAERIHAEN « F2RBRSFRE—H
21. 7EGKRESTE AR E-EAGPUZE « TIERIZMRNAES A - WOLAB W TR TRIEEIE o
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task ValidateBAM {
input {
# Command parameters
File input bam
String output basename
String? validation mode
String gatk path
# Runtime parameters
String docker
Int machine mem gb = 4
Int addtional disk space gb = 50
}
Int disk size = ceil(size(input bam, "GB")) + addtional disk space gb
String output name = "S${output basename} S{validation mode}.txt"
command {
${gatk path} \
ValidateSamFile \
--INPUT ${input bam} \
--OUTPUT ${output name} \
--MODE S${default="SUMMARY" validation mode}
}
runtime {
gpuCount: 1
gpuType: "nvidia-tesla-p6"
docker: docker
memory: machine mem gb + " GB"
disks: "local-disk " + disk size + " HDD"
}
output {

File validation report = "S{output name}"

"= L iEER o
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+
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2T ZBEBEE E R FlexPod MEER—EEATF AN NMEERINEE - ERUINEER
Eift o BT IEINAE « BRLAEL O EPEERIEINAGE o FlexPodNetAppZiBHIFRIR 5 B rE AR 14
RESEEX R BN —4EIRBEEIRE © FlexPod ONTAPE R FR AT IR B R R4H 22
HIZRIRE 2R ~ FlexPod B&% ~ FENEES] ~ THEMETHHERUA—EREN TS AE
% o BFMTEFlexPod —ERTEMNT & HIZ2(ERE « BIFTEIMESEBRES °
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AR EmER
EERABRAPTME « 55186 TS A48,
* AR AI/MLBYDatacenteriZficCisco UCS 480 ML ~ BT FE 2 FlexPod

"https://lwww.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/flexpod_480ml_aiml_deployme
nt.pdf"

* VMware vSphere 7.082NetApp VMware vCenter 9.789& *IH(\FlexPod ONTAP

"https://lwww.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/fp_vmware_vsphere_7_0_onta
p_9 7.html"

* HEERBAX L ONTAP
"http://docs.netapp.com"

* BIRENBRE | FlexPod W{AEENE RIHLIRME
"https://www.flexpod.com/idc-white-paper/"

* BERFEMAI
"https://www.netapp.com/us/media/na-369.pdf"

* ERARBREN A RECEREAFlexPod
"https://flexpod.com/solutions/verticals/healthcare/"

* CiscofNetAppiEHIfRR T ZEFlexPod
"https://flexpod.com/"

* BREEMAIESHT (NetApp)
"https://www.netapp.com/us/artificial-intelligence/healthcare-ai-analytics/index.aspx"

© BRENAIS ZRERRIEERIRARINE
https://www.netapp.com/pdf.html?item=/media/7410-wp-7314.pdf

* 83 (Cisco Intersight *) BJ {Datacenter with) ~ {Cisco Intersight Storage Connector for Cisco
Intersight) #1 {Cisco IntersightzEE &) © FlexPod ONTAP ONTAP

https://www.netapp.com/pdf.html?item=/media/25001-tr-4883.pdf

* $¥ARed Hat Enterprise Linux OpenStack¥ & HyE#}H(:FlexPod

"https://www.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/flexpod_openstack_osp6.html|"

hRZs FEAZ5C Bk
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https://www.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/flexpod_480ml_aiml_deployment.pdf
https://www.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/flexpod_480ml_aiml_deployment.pdf
https://www.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/fp_vmware_vsphere_7_0_ontap_9_7.html
https://www.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/fp_vmware_vsphere_7_0_ontap_9_7.html
http://docs.netapp.com
https://www.flexpod.com/idc-white-paper/
https://www.netapp.com/us/media/na-369.pdf
https://flexpod.com/solutions/verticals/healthcare/
https://flexpod.com/
https://www.netapp.com/us/artificial-intelligence/healthcare-ai-analytics/index.aspx
https://www.netapp.com/pdf.html?item=/media/7410-wp-7314.pdf
https://www.netapp.com/pdf.html?item=/media/25001-tr-4883.pdf
https://www.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/flexpod_openstack_osp6.html
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iBCiscoZINetAppRIREE SERSFHRAA  IRIETASTERSE « MIBERAE RS UERRE © FlexPod AR 5T AR
stEEREUTEANMEERARBMERAS R AE © L5 ARIRMEDITECH EHRARERERIEIRERR
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mAYTF G ° FIAMEDITECHIZREERIF O ZIRBREZEZEAEF] © FlexPod

* WRAB(EZR1E o LR AR HEEERELFAS « #HHMEDITECHZAB{CRBIRMEZRUENINEE « WER
EFEK © FlexPod FlexPodFi BT 19E B RE N ARSMNHFEEREER  LEA—NHNEETAE -

* BEEEL R - MAIUERAEAMRAABEZNAZERRNAETS « LSIRRKRIEE - ER
;‘fﬁ)&% © ERRERFRA AR o IR RARHEENERERR « LWESESHRERMZE (ROI

* EIREPEEHILE o FIBEEMEDITECHRYFlexPod BERATHAERFT « BR A RRER M SRS E RS K
ORI R AITHIRVERESRAE -

* HEAIETTENE o KA LIESANFINASHTBIEZR EH1PB « MEZEMREHNITHHEHRRER -
© RAREFEIE o A LIBITIHTZARE « RS BRI EE REEEF 4R ~ AL PETEFS o
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* REMNZARHE - EIHEZIIERERCARSHIEZHFERIBITRIEN - BERBERMERNE
EZHAHE - IRCEXEZEERENRERNITERE - BREHMREE -

* BRMREL - EIREZENNE BRARSBMNFEFEFSRNEE « THTEEHEKR - BAEREH
E#?Eﬂ)&ﬁb °

* lk#mE (QoS) FlexPod o *EREMEEFRMERFFERE (QoS) - BAEFRNIQoSHEFRAAEHEIR
B HERCHRFERER - BERAASTIFRSIRHERENE « LA BNIERRIER R ZENRARELR -

 BETFINE o (SEILURIAINetADD 7 | 1RETECRARISE TR o
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* Meditech 6.x
* P im/{EHREs5.x (C/S 5.x)
* A

HHMEDITECHRYZEE ~ 6.xFIC/S 5.xF & ~ FEEHA/OFFETEEA100%MEE ~ R K/NA4 ~ 000 © ¥
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*
Customer Customer contacts vendor

who might own the issue

98% of issues

solved with first
l vendor
Cisco Technical NetApp Technical _
Support Support NetApp and Cisco work
cooperatively to resolve issue
. . endor assists customer to
If cross-vendor support cooperation required open cases with other
vendors if needed
Cisco Support NetApp Support Cooperative cross-company
Escalation or Escalation or engineering and development
Engineering Engineering efforts

*Valid customer support contracts with all companies required
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spanning-tree port type network default
spanning-tree port type edge bpduguard default
spanning-tree port type edge bpdufilter default
port-channel load-balance src-dst l4port

ntp server <global-ntp-server-ip> use-vrf management
ntp master 3

ip route 0.0.0.0/0 <ib-mgmt-vlan-gateway>

copy run start

2. EREFERENTEE AR FEITARSFAIVLAN !

vlan <ib-mgmt-vlan-id>
name IB-MGMT-VLAN

vlan <native-vlan-id>
name Native-VLAN

vlan <vmotion-vlan-id>
name vMotion-VLAN

vlan <vm-traffic-vlan-id>
name VM-Traffic-VLAN
vlan <infra-nfs-vlan-id>
name Infra-NFS-VLAN

exit

copy run start

3. BI/RESEEEGE (NTP) A M » EiFREE « EiRRRESY - UAIERERA « LUETEEN
SRERHEAR "FIFAVMware vSphere 6.5 Update 1 ~ NetAppf#iR 75 ZEAZFFCisco UCS Manager 3.2 ~ ¥HECHE
HmE R F R BRI ERTILFlexPod AFF'CVD :

Cisco MDS 9132T4BAE

Cisco MDS 9100%&%!FC3z#183 Rl 7ENetApp AFF AR E2005KAFF AR #3003 H25 8 Cisco UCSERIRIEZH
RMEEERI32GB FCER - [MEZIGRPATIEIRER "HiRE" & -

1. ESEMDSIBH T IZEGHIT FIIM < « LUBRMRT ZZFTHRRITHAE :

configure terminal
feature npiv
feature fport-channel-trunk

2. 1R#EFlexPod R TCisco MDS3HAgRAARE | —B&N ~ SRIEMEREIHE  EIREE KRR "HRFAFC Ciscofi
sase stV E G FlexPod"

3. BEAMRASRZRIMNENERSAN (VSAN) - SBEDIEMALERPRR YL
a. ¥jAFabric - AMDSAHA2E ~ sAHIT FAIER< ©
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vsan
vsan
vsan
exit
zone
vsan
vsan
vsan
vsan

vsan

Y REMITHIERRRERREEASZ X RECEEHERE - ERIBEEMNRARAAEILR -

database
<vsan-a-id>
<vsan-a-id>

name Fabric-A

smart-zoning enable vsan <vsan-a-id>

database

<vsan-a-id>
<vsan-a-id>
<vsan-a-id>
<vsan-a-id>

interface fcl/1
interface fcl/2
interface port-channelll0
interface port-channelll?2

b. ¥ Fabric B MDS3S#485 ~ 5T FHIH< -

vsan
vsan
vsan
exit
zone
vsan
vsan
vsan
vsan

vsan

Y REMITHIERRRERTEEASZ XM RECEERERE « ERIBEEMRARFEIR -

database
<vsan-b-id>
<vsan-b-id>

name Fabric-B

smart-zoning enable vsan <vsan-b-id>

database

<vsan-b-id>
<vsan-b-id>
<vsan-b-id>
<vsan-b-id>

interface fcl/1
interface fcl/2
interface port-channellll
interface port-channelll3

4. HWtEBEFCRIARS  SAEASEXMHHIFHAER « BURKER®R - FSERENHSXNERESRL ~ XU

FMBERE -

5. Big - $EIEMALHATH S EMDS AR W BRI L AR IFCREL » 1 FAR -

a. ¥jtFabric - AMDSAZ#2s ~ sAHIT FIIH< ©
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configure terminal

zone name VM-Host-Infra-01-A vsan <vsan-a-id>
member device-alias VM-Host-Infra-01-A init
member device-alias Infra-SVM-fcp 1if0Ola target
member device-alias Infra-SVM-fcp 1if02a target
exit

zone name VM-Host-Infra-02-A vsan <vsan-a-id>
member device-alias VM-Host-Infra-02-A init
member device-alias Infra-SVM-fcp 1ifOla target
member device-alias Infra-SVM-fcp 1if02a target
exit

zoneset name Fabric-A vsan <vsan-a-id>

member VM-Host-Infra-01-A

member VM-Host-Infra-02-A

exit

zoneset activate name Fabric-A vsan <vsan-a-id>
exit

show zoneset active vsan <vsan-a-id>

b. ¥ Fabric B MDS3S#485 ~ 5T FHI&< :

configure terminal

zone name VM-Host-Infra-01-B vsan <vsan-b-id>
member device-alias VM-Host-Infra-01-B init
member device-alias Infra-SVM-fcp 1if0lb target
member device-alias Infra-SVM-fcp 1if02b target
exit

zone name VM-Host-Infra-02-B vsan <vsan-b-id>
member device-alias VM-Host-Infra-02-B init
member device-alias Infra-SVM-fcp 1if0Olb target
member device-alias Infra-SVM-fcp 1if02Z2b target
exit

zoneset name Fabric-B vsan <vsan-b-id>

member VM-Host-Infra-01-B

member VM-Host-Infra-02-B

exit

zoneset activate name Fabric-B vsan <vsan-b-id>
exit

show zoneset active vsan <vsan-b-id>

Cisco UCS#HAEER

Cisco UCSFIFRITHAMEDITECHE = « ERME « REFxENERRINETEER  BUTS
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4

+ =2 =5
Shas
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[RAIFEEA - BUBERAMEBAZE - MAERHBSEIRBREET « URE—X - JE%E - JRARE
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AICisco ] #2fRAR2S A 1422 A AR B ZFE o
Cisco UCSIZ M =FE /555K EIECisco UCSEH 4 ~ T8 A48 :

» Cisco UCS Manager HTML5 GUI
* Cisco UCS CLI

* BAMNZEIFIRERICisco UCS Central
TE#&ECisco UCS ManagerfISANE 2LV ESFIHEENEHE ©

"dseh’ UCS Manager

@ wm F m R

E
&

Create Pin Group

EBEAENEZEF « AIEEEMEDITECHINEETTH B AR EIFILHICisco UCSHEI ~ LUZEIESHIBIERES]

FEAEMENEZERRONEETERETH » Cisco UCS CentralfE st € 2H/RAIFI 2IHARTF R ENR  UFERE
BEEENERZE—RESTENEERESR -

HERECisco UCSEHTA ~ 3578 T2 o 7ECisco UCS 5108 ACTI %% %Cisco UCS B200 M5
TI#EERBZ %  BRITELRR o b5« CELENTEPARRIMEER HiEE" B -

1. #&Cisco UCS Manager&IBEF4kZE3.2kk (2f) HEHhRAS o

2. RRTEAGIFIIIRE ~ CiscoEEIBINAERNTPRE ©

3. fE3{EFabricE%E ERERARERM LITHERERE
4. RETERERRR o
5

- B IHEEDUEITIRINEIE  BRAME—#AEE (UID) ~ MAC{iit ~ (RIARSS ~ 2EREREZTE (WWNN) #1
EHERBRE (WWPN) o

B AKEBAFC_LITHRERERIBBIEMVSAN ©
7. FBITSANEL « MERRIEH) ~ ARBERERETE « BIRITH « [AARSIBIOS « MTARME o
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8. EIIVNICHIVHBAZEZS o
9. #iIvMediafFCRIERA o
10. AFEMEDITECHFE & TR RF R EESBASFIRFERELE o
1. BIRFSRERE B E M T 2RISR IIRA
WNZEL TE Cisco UCSARTFER EEFlexPod R EERIETEMUFHITRIBINAERIFAEL IR 528 "FFHVMware

vSphere 6.5 Update 1 ~ NetAppf#iR7TZEAZR T Cisco UCS Manager 3.2 ~ BB LB B HZRENERH
LFlexPod AFF'"CVDX 4§ o

ESXiBREREBHEMUE
HHESXiF#im4ARE ~ B VMware TR EARITERICEERETFEENA -
* BARVMware vSpherefJVSCEGE I R FESXiF %2 ERRERTE - URRBESEBIENetAppEERFAEA
BFIHBAZIBFERTE o VSCFRERERIE R UNetApp B YA ER Al A B R o

s EEESBEBITENEE « :53%Z BEHAXIEVMware vStorage APIRIGETERERE © Array Integration (VAAI) ©
FRAVAAIRINetAppIMIFE N R —EERASTETNE « AT SESXiEK L Z4EMIVMware FEHEHETRE o VMware
VAAIEH RS E TIER B R EN & 3 RErFhET o

IR] LATE S B AR TR RS EC E AN BERSINIER S TIF ~ LUBVESXiEH LR TIFEH o |AEEHINFEMZERIAR
BINFERIRAVSCIEERIIAE o IERAIA TEIMIMERN ZEEM « LIENetAppSIEF LIS R EIMIMZTRY
fEm o

VSCEREESXiE AR « ZERIERE » HBABRREMEME « LUZEINetAppfEfF =R s B & (EREE
REINEERE o sFEE TR -

a. ftVMware vSphere Web ClientE & - #EHvCenter >3 1 o

b. 7EE % F3X—TBEAGHE « SABEER lActionss (EE) > NetApp VSC1 > 'Set Recommended
Values] (GREEZEME) ©

C. 7 TNetAppZEZRE! HEARETP - BEREEGERANE -
ARG REERNITE®E o

I NetApp Recommended Settings {x

[] HEACNA Adapter Sellings
Sels the recommended HBA imeout setings for Metapp storage syslems
[ WPIC Seftings

Configures praferred paths for Metdpp storage systems. Determines which of the Zvailable paths are
optimized paths (as opposed to non-optimized paths that travers.e the interconnect cabis), and sets the
preferred path to one of those paths

] NFS Settings
Sets the recommended NFS Heartbeat setlings for Metdpp storage systems.

oKk | [ Cancel
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https://www.netapp.com/us/media/tr-4015.pdf
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BERABBBARSFRIMET « 551 7S 4B AgLs
{Datacenter for Al/ML with Cisco UCS 480 ML for Deep Learnings%st$5m) FlexPod

"https://www.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/flexpod c480m5I_aiml_design.
html"

£*FVMware vSphere 6.7 U1 ~ Cisco UCS5E4AiNetAppf#R 75 FREVE R OB HE 2B FlexPod AFF

"https://www.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/flexpod_ datacenter vmware n
etappaffa.html"

B8 (BRAZEBN) BDatacenter Oracle Bk E#{A FlexPod SnapCenter

"https://www.netapp.com/us/media/sb-3999.pdf"

¥ M Oracle RACE #}ERIDatacenterf&ECCisco UCSHINetAppfi#iR 5 ZEAZFFlexPod AFF

"https://www.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/flexpod_orc12cr2_affaseries.ht
mIll

Oracle Linux_E#YO0racle RACE ¥} FlexPod

"https://lwww.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/flexpod_orcrac_12c_bm.html"

#EFAHtMicrosoft SQL Server FlexPod
"https://flexpod.com/solutions/use-cases/microsoft-sql-server/"
CiscofNetAppte it aIfRR 75 ZFlexPod

"https://flexpod.com/"

"iE FIMongoDBHINetAppfER TS Z" BERAEMT (FENetAppEA)
"https://fieldportal.netapp.com/content/734702"

TR-47700 : SnapCenter #A Oracle B KBRS 1E

"https://www.netapp.com/us/media/tr-4700.pdf"

NetApp EmX 4

"https://www.netapp.com/us/documentation/index.aspx"

BERREREMERIE (VDI) R ZEEFlexPod

"https://flexpod.com/solutions/use-cases/virtual-desktop-infrastructure/"


https://www.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/flexpod_c480m5l_aiml_design.html
https://www.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/flexpod_c480m5l_aiml_design.html
https://www.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/flexpod_datacenter_vmware_netappaffa.html
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https://www.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/flexpod_orcrac_12c_bm.html
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