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Ref) "RITE— R THERAAREBIRTOA T3>y ERRLEFT,
L TIE. Cromwell TPV ZFERLTI—7 70— NA TS5 Y ERBRICETLTWET, 7047
IINIVOVREVWRTWVWI VDY TY "Workflow 2D EFE" (WDL) R—XD RV V) T +EFE. FT-=.
Cromwell {Z. Common Workflow Language (CWL) &I 2 DBDT7—20 70— 7)) 7 MEESL Y
R—FLTWEY, COTI=ZAILR—FTIE. WDLZFERLF L WDLIE. D L. LERT/

LEERINA T4 DHEFRICE > THRESNIHD T, WDL 77— 70O0—%2FEATBICIE. ROLSHL
<O DEBEEFERAL F I,

CrUZTFI—, *BEDTRTELIIC. FRT M DODOHEANRRT #2 ICANE L TEEEINE T,

CCRLULFA2IT O *THUE BRRAIVTHEBOENZEREDRIXTVICANE L TEETESR T,
DZ7Fz—2lTVET,

* * Scatter-Gather * CHud. $FICARY FREFE 7 —F T I F v THEHATNZSEIC. RDBARI O A—
TS5AX T FVr—>a>y 40759 —>a> (EAl) D1 DTY, FRRVIEDBEEINT-HZE
TERITN. FEXIVOEIDEREAICHEESINE T,

WDLZFEARALTAER7OVE—RTGATK #2179 3IClF. XD 3 DDOFIENRHD £,

1. T'womtool.jar | ZFHL TEXZIREL £,

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

2. JSON D4R

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

3. Cromwell T> 2> ¥ Cromwelljar #ERAL TV —o 70— %XTLET

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

GATK IE. WK DOHQ DXV w REFERALTETTEEFT, CORFaAaXVETIE. CINS5DOFZEDSBED 3D
ICDWTEBAL £ 95

jar 7 7 1)Lz {ER L - GATK DE{T

Tld. hplotype /N 7> FOEUH LAIZFERLEE—NV 7Y FOOA—INA T4 VDERTICOVWTE
THFELELD.
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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

CDERTHETIE. GATK O—AIIWE Tjar 77 IILZFERAL. 1 DD Java ARV FZEFEHALTjar 771
LWEBUHLET, COATYRIZIE. WSODDNTA—ZHEINET,

1. ZTD/NZ X—4Z(& 'HaplotypeCaller /N 7> FOEUHE LEINA 754 2 FUOHLTWS xR LE
e

2. —input' IZ. AZIBAM 7 71 ILEIEELE T,

3. —-output' I&. variant BUH LR (*VCF) TNUFZY MHATZ 7ML EBELE S, ("B (Ref) "

o

4. T reference | NTX—REZFBLT. BB/ LZELTVET,

RITITDE. BADEHADP LIS I VICRTRINET Yjar 777 ILEZERAL T GATK 2179 570D H
$o "

JGATK X)) 7 % {EH L 7= GATK D17

GATKY—JL « v MME/GATK X7 ) T h 2R LTEITTETEIRDINVN U FZRTHEL &S,

[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

AT RICIEWVWS DD DN X—2EZEBELET,

* ZDINT X—A|F 'HaplotypeCaller /N 7 > FOEVH LAINA TS50 >ZFUHLTWAZeZnRLE
e
* Thij 3. AZIBAM 771 ILZEELET,

s Mo dF NUZPZYb-O=)L+T7x—<Tv bk (*VCF) TNUFP> HAT7 7ML ZBELE T, ('
28 (Ref) ") o
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*RNTA—=R%EFEALT. BBYT /LEZELTVWET,
79D, HAODOFEMAIE IS a VICRRINE T "016e203cfO9beada735f224ab14d0b3af"

0L I %EERLE GATK OFEIT

ST JILLDIINIYO v ZERLTGATK OXRTZEELTVWE Y, ARV RSAVENTXA—X
ZRTHEL &S,

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

CCTCld'-car NI X—RZELTjava AY Y RZMUH L £9 ZNid 'Cromwell-65.jar ZRED jar 7 71 )L
EFRTIBCERLEFITRISGESNZNS A= (run) 1&. 7O0LDTILIT VIS VHRTE—RTREITS
NTWAZEZRLEYS, HBOI120F T2 aUiE—N—F—R T, XD/NFTA—ZIE *.wdl TFZnlE
"RITE—RDBNATSA D ERTIZIOICERTIBELDHD FTRDINTA—RIE. RITTE2T7—07
A—ADAHNZA—RZDEY b TT,

Fghplowdl | 771 ILOABRIZRDESICHD FT,

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

}

[root@genomicsl seql#
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C CTld. Cromwell TV UADANZHFED. Wind 3 JSON 771 I)LZzRmL £,

[root@genomicsl seql# cat ghplo.json

{

"helloHaplotypeCaller.haplotypeCaller.GATK": "/mnt/genomics/GATK/gatk-
4.2.0.0/gatk-package-4.2.0.0-1local.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”
}

[rootQ@genomicsl seql#

Cromwell IZETICA VU AEDT—EAR—=XEZFALTVWB I CICEELTLETW, EfTdde. HHOv
eI a VIR ERINFT"JOLUTII>OO EFER L GATK E{THAE . "

GATK #1793 -ODEENLAFIBICOWVWTIE. Z#BBLTKEIVW'GATK D RFa XV k",

"RDF: jar 77 A ILEFERL T GATK 2179370 DEH 7, "

jar 77 1L EBAL T GATK 2179 370D

"LBIDT J L - GATK Dtzw b 7w T ET, "

jar 77 1IN ZEBLTGATK ZE1TT 3. XDELSBREANESNE T,

[root@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
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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 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)
vd.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: OpenJDK 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
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/1libgkl 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
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22:52:58.854 INFO IntelPairHmm
22:52:58.854 INFO IntelPairHmm
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

Using CPU-supported AVX-512 instructions

Flush-to-zero (FTZ) is enabled when

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)

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

filtered by: NonZeroReferencelengthAlignmentReadFilter

r done. Elapsed time: 0.32 minutes.
Runtime.totalMemory ()=5561122816
[rootQgenomicsl execution]#

N7 7 RITRICEESNISIGARICHD 9,

"fb08e15744e912200b45cf04b5fce2ad"
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JGATK X7 ) T+ FEA LT GATK XT3 37D H ]

"Previous : jar 7 7ML ZFERAL T GATK #1793 37 DH /1, "

FIGATK | 22U+ EBALTGATK #2173 3. XOEHBAMNESNE T,

[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#

A7 7S RITRICEESNIIGARICHD £,

RIS 2OLUTLNIVOEER LI GATK ORITHNZRLE T, "

JOLDTIII VY V= ERAL GATK RITAEN

"11fffe01d469840980d9b9a5f45bf9ed"

Cromwell T > FERALTGATK 2795 . ROBABIESNE T,

[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
2021-08-18 17:11:33,65
2021-08-18 17:11:33,67

] ServiceRegistryActor stopped

]

]
2021-08-18 17:11:33,67]

]

S

]

] DockerHashActor stopped
info] Database closed

]

]

[
[
[
[
[
[

Stream materializer shut down
2021-08-18 17:11:33,67 info] WDL HTTP import resolver closed
root@genomicsl genomics]

“;kbj: GPU o)'t,"‘/ [\7\\/ 7’63—0 n

GPUtwy c7wv >
"WH  2OLD IO 2ERLT GATK OFEITH . "

GATK W —JLIF. NEEET. AL IR TD GPUAR—IDE[TERAT T+ T THR
—rLTVWEFA UTOEY Ty TEHAAE T RIE. GATK HD PCle X =Z>7
— RZERLT. SHEED 17D NVIDIA Tesla P6 GPU T FlexPod Z{EH$ 355D
BHRFEEGBNEMTETSLSICLET,

JRD Cisco Validated Design (CVD) ZU 77 LY A7—F 70 F v LTERAL. FlexPod BEZ v b
7y 7LTGPUZERETZ 7SI r—3>zRKTTEF3EL5ICLEFL

* "FlexPod Datacenter for Al / ML with Cisco UCS 480 ML for Deep LearningJ Z&R L T fZ& L\
Dty Ty TDEERRA Y M ERISRLEFT,

1. UCS B200 M5 H—/N\D XH# = > X0 kI PCle NVIDIA Tesla P6 GPU A L £ L7
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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/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/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/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/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/flexpod_480ml_aiml_deployment.pdf
https://www.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/flexpod_480ml_aiml_deployment.pdf
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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/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/flexpod_480ml_aiml_deployment.pdf
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https://www.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/flexpod_480ml_aiml_deployment.pdf
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Dty 7w TlE. NVIDIA/N— b F—R—F)LICEHFEL. A2 —FT14 YT E—RTGPU %(F
BTE25MBE>1t X (ERE) ZEIEL X LT
NVIDIA /X\— b F—® Web 4 kh 5. BREA NVIDIAVGPU Y 7 bz 742 o>O—RLF LT

IVRABMILXYE T*bing 774J)L%Z NVIDIA/X—bhF—D Web 1 kD5 XU O—-RLFLT

. NVIDIAVGPU St > XY —N%E14>ZX,—JLL. NVIDIANX—rF+—HAa b5 &o>O—RLET

*binl] 774N %EFERBLTSAE> XY —/NICEREEZEML £ L1,

- NVIDIA/N— b F—R—=2)LT. BAREICE L/ NVIDIAVGPU YV 7 Iz 7DN—2 3 v &FIRL T

{128V, Tty b7y TITlE RSANDN—2 32 460.73.02 ZERALE LT

L COORV R ZA YR M=J)LL £9 "NVIDIA vGPU Manager ME&" ESXi To

[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:

ESXitf —N\DOUT— & ROOAYVFZRITLTA VA M—ILZEEEL. GPU OELMZHEIL X
ED


https://docs.omniverse.nvidia.com/prod_deployment/prod_deployment/installing-vgpu-manager.html
https://docs.omniverse.nvidia.com/prod_deployment/prod_deployment/installing-vgpu-manager.html
https://docs.omniverse.nvidia.com/prod_deployment/prod_deployment/installing-vgpu-manager.html
https://docs.omniverse.nvidia.com/prod_deployment/prod_deployment/installing-vgpu-manager.html
https://docs.omniverse.nvidia.com/prod_deployment/prod_deployment/installing-vgpu-manager.html

[root@localhost:~] nvidia-smi
Wed Aug 18 21:37:19 2021

| NVIDIA-SMI 460.73.02 Driver Version:

| GPU Name Persistence-M|
Uncorr. ECC |

| Fan Temp Perf Pwr:Usage/Cap|
Compute M. |

| 0 Tesla Po On |

| N/A 35C P8 ow / 90w |
Default |

| Processes:

| GPU GI CI PID Type
Memory |
| ID ID

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

[root@localhost:~]

9. vCenter Z R "RE" IS5 71 v I T /\A ADKEIZ T Shared Direct 1 IC7%D F9,

Bus-Id

Memory-Usage

00000000:D8:00.0 Off

15208MiB / 15359MiB

Process name

460.73.02 CUDA Version:

Disp.A 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&
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Edit Graphics Device 0000:d8:00.0 X
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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
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Edit Settings = RHELO! o

% Powier managomant

122 RONF A= VM F 72 3 > OFMREREISEMEINTVWS ezl L &3, T
pciPassthru.64bitMMIOSizeGB | /XZ X—ZDfElE. VM ICEIDHTHENI GPU DX EY UL - T
BAEDFEY, f:

a. VM |2 32GB V100 GPU 7' 4 DEIh Y THENTWBIBEEIE. TOEE 128 I1CLF T,
b. VM IC 16GB P6 GPU h' 4 DEID Y TH5NTWLWDHBE. CDEIX 64 THRINELRHD T,
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Edit Settings = RHELOY

13. vCenter TH LWL PCI F/N\1 X & LT vGPU ZRET > VICEBMT %% &ld. PCITNA X1 L
T NVIDIAGRID vGPU %Z3ZEIRL TL72E LY,

4. FRALTVWS GPU. GPU XEY., $LUEHABEMEZREIZIEYARGPU 7O7 71 ILEERLE S,
fcezlE 570w oReAEa—FT4 T,
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Edit Settings = R+

riusl Hasdhware

NVIDHA GRID wiEPL grd_pe-16c

15. Red Hat Linux VM Ty ROIAR Y RZEITLTNVIDIA RSANZA VXA —ILTEF T,

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

16. XD ATV REEFTLT. ELWVGPU 7O 7 7AIHAREINTVWBR e 2BERELE T,

[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. 1) 7 — r&IE. IELWNVIDIAVGPU DR SANDN—2 3 Ve —REICIRESNTVWS e 2R L F
ER
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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. VGPU Uy R 7 71 IILD VM ICSA AT —ND IPHARETNTVWR e 2R LT ES
Lo

a Fr7L—brzdE-LET,
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[root@genomicsl genomics]# cp /etc/nvidia/gridd.conf.template
/etc/nvidia/gridd.conf

b. Jetc/nvidia/rid 7 7T ILEREL. 7YX - H—NDIP7RLXEZBML T, X1 7% 11C
RELET,

ServerAddress=192.168.169.10

FeatureType=1

19 VM ZBETI L. XDELSIC. S AY—N—DSA4EVRITAT7>Y FOFICTY M)HRTR
INE9,

20. GATK 8L U Cromwell V 7 b7z 7DA 7> O— ROFEMICDWTIE. T Solutions Setup 1 o> 3>
ZBRLTLIEEL,

21. GATK W' A Y TFL I X TGPU ZERATE 3L 582 . 7—07O0—WESFEIE M1 I8 ZF
Fo wdl iZIF. RICTRT V21 LEBEDRHD FT,
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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}"

"RIH&HD T

=R D)

"HIDON—23Y GPUEY Ry S "

HAPDEZ < DEELED. FlexPod ZHED TSy b7 4 —LE LTRRENL L TULE
Jo FlexPod ZfEATNIE. EEKEZHEERICEATETE T, FlexPod & NetApp

ONTAP i, %Rz —R$25—ED IO L)L ZFETRETE HELITETHES
SNTVWET, FEDEBEDY / LIARDOKFEDTICHAHN L5 HMEERME. 77t
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B> TWET, FlexPod 72V b7 #—L ETEELINDE, 1/ R=23>0D
MAbIFER LB AED X9,
BIEHROBIRI

CORFAXYMIBHINTUVBBEROFMICOWVWTIE. UTFTORFa2 X2+ Web T bZHRBL T
123L,

* FlexPod Datacenter for Al / ML with Cisco UCS 480 ML for Deep Learning 1 Z&BL T TV

"https://www.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/flexpod 480ml_aiml|_deployme
nt.pdf"

* FlexPod Datacenter with VMware vSphere 7.0 and NetApp ONTAP 9.7 1 &L T &L

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

*ONTAP9 FFaX>yF—>ay - -to4—
"http://docs.netapp.com”

* BIS4E C3ZME— FlexPod M7 — 2> 2 —DRFbLEED K SICHET 5H
"https://www.flexpod.com/idc-white-paper/"

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

* NLRT TEG D FlexPod TEEZ{EHE
"https://flexpod.com/solutions/verticals/healthcare/"

* Cisco &3 b7 v TH4RIH Y B FlexPod
"https://flexpod.com/"

*CANLRTTEITOA 9 (R FT v
"https://www.netapp.com/us/artificial-intelligence/healthcare-ai-analytics/index.aspx"

* EERBEICEITE A RAY— M YT SOBRRIRINZREL FT
https://www.netapp.com/pdf.html?item=/media/7410-wp-7314.pdf

* FlexPod 9.8 Zfigx 7= ONTAP ¥—4&t > & —. Cisco Intersight H®D ONTAP X kL= ORI &, B&K
U Cisco Intersight EI 2 E— K,

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

* Red Hat Enterprise Linux OpenStack 72w k7 # —L%=#&H L 7c FlexPod 7—Xt > X2 —

"https://www.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/flexpod_openstack osp6.html|"

41


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/
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https://flexpod.com/
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FERERDEHRIGE X v b

MEDITECH }R18% FlexPod 7—F 77 F v BB TERATZ . EEEEOEEMEIELEL. RiFRE CER
JOXMHHER SN E T, FlexPod &, Cisco &% 7w TOEBRHI/N— b F+—>w FICE D, #&EEEA T
BICTZAESNIREN V7 S RMLET, FRARMELAT 2D RTLNT =X R CHAIAMN
EFRIVTZESICHFRICEKSTTINTUVET, ZDHEER. MEDITECH EHR ¥ X7 LD A—H DIGERREHIE
MBINE9,

Cisco &% k7w IHHRHE T B FlexPod FERE X NT#—T 2V RICEBNTEEY 2 SHROREEABSE1 K
bV 1) a—>3>T. MEDITECH O R T LEHZHELLTWET, WRM. EME. X MBIRIEN
7=75w b7 #— 1L, MEDITECH %#{gZ 7z FlexPod T—2t > 2 —ICld. EEERICEBDOL DHD XY
v kB HD ET,

42



C*EDaATT—FTUF v *, FlexPod IE. HEDT—VO—RICICAREZIA X ENT: FlexPod & X
TLZEFEHLT. MEDITECHDEY 257 —FT70FvDIFIEFRL—XIIW/IELET, RTODO
VIR—=RY I VS RBMEENTEY—NBLIVRANL—UERB 77Uy o BLTESRSIN. BiET
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cEAOERNCEIOARXMDHIR e EDTS Y T+ —LELDMENTIEEOEVWHEEY Y —XIC
BIMZIBIULT, ECICVWTHEKREEZYR— M TEBRLSICTRIET. IR MEMEIEHIRTE
£9, COBREIZ. VY —ROERAREAELIE T, REEURE (ROI) ZELETEFT,

KAV TSAMSIFvDIIELEA *, FlexPod Datacenter ¥ MEDITECH D#iSREHIC K D BEF
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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. 70-NLaAYT74Fal—2aYE-—REFERALT EXMYFICHBRAERAD VLAN ZERR L F£7,

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+ TNYa—FTaoYIRADXY NT—0Z14L7AONIJL (NTP) BEAVEZ—T7 1R K—rF
v R R=bFY¥RILNTA—Z, BXLUVR— bDOFHBZIZIER L £9 "VMware vSphere 6.5 Update 1
« NetAppAFFA 1) —X, XU Cisco UCS Manager 3.2 B L. 771 NFY¥XRILAML—T%
e A 7= FlexPod 7—4&t > &2 —"CVD :

Cisco MDS 9132T &5

Cisco MDS 9100 &) —X FC X v FId. NetApp AFF A200 X7-I& AFF A300 > kO—3 & Cisco UCS
AYEa—T4>J 777y IETRER 32Gb FC #iiziRM L £9. OHBICE>TT —TILZERL
T "T—JIILERR" I3,

1.&MDS Ay FDIAVY—IILTROOARY Y RERITL T, BREBRICHELHKEZBMICLET,
configure terminal

feature npiv
feature fport-channel-trunk

2. @ FlexPod Cisco MDS X1 v FDERELZ I a VIR > T BALDR—b. R—bFy I, BLUVEH
BA%E&EL 9 "FlexPod T—X 1t >4 —¥ FC O Cisco Validated Design @ 2 DDEEEN H D 9
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vsan
vsan
vsan
exit
zone
vsan
vsan
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vsan

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
interface
interface

interface

fcl/1
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port-channelll0
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exit
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<vsan-b-id> name Fabric-B

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

database
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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. 7771 wo BMDS R4 v FICHL T, ROARY RZERTLFT,

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>
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Sets the racommended NFS Heartbeat setlings for Netapp storage systems.
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autosupport modify -node * -state enable

autosupport modify -node * -mail-hosts <mailhost.customer.com>
autosupport modify -node prodl-01 -from prodl-0l@customer.com
autosupport modify -node prodl-02 -from prodl-02@customer.com
autosupport modify -node * -to storageadmins@customer.com
autosupport modify -node * -support enable

autosupport modify -node * -transport https

autosupport modify -node * -hostnamesubj true

N=RIITT7IANTAVF—N—DHRE

B/ —RTN—RIIT7T7IRTAIF—N—ZEMIL T A2 bO—STERENRELLBRICT T
VF—N—ZRRT 3 FTOREZRIRICMNZA LT, N—RIZT7T7IAMTAIF—N—2ZHRETDIC
I ROFIEZEITLET,

1. R® ONTAP X > R % xxx ICEITL &7,

N—hF— T RLR-FF>3>% prod1-01 DBEER—ELDIP 7RLAICKRELET
MEDITECH: :> storage failover modify -node prodl-01 -hwassist-partner-ip
<prodl-02-mgmt-ip>

2. @ ONTAP XY R7%Z xxx ICETLF T,
IN—hF— T RLR-FTF> 3% 'cluster1-02 DEER—FDIP 7RLXICKRELET

MEDITECH: :> storage failover modify -node prodl-02 -hwassist-partner-ip
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MEDITECH: :> storage failover modify -node prodl-01 -hwassist true
MEDITECH: :> storage failover modify -node prodl-02 -hwassist true
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