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7. vCenterOf| G|O|E{ MEAE F7tgtL|C.

Search actions, objects, and papes

Creerview

28,3 GB Available 221
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5] 2 = > | infra datastore nfs

w [ vCSA healthylife fp Summary Monitor Configure
o '-'T! HealthyLifeCenter
e — e MNF
B infra_datastore_nfs 3 R f
infra_swap_nfs

— . = . ¥

8. vCenterE A2t ESXi SAEO0| NFS H|O|E{ HEAE Z=7}gtL|Ct.

wm  vSphere Client

9. vCenterE AF25t0{ RHEL(Red Hat Enterprise Linux) 8.3 VM2 A5t GATKE AlsHtL|Ct.

10. NFS HIO|E| MZAE VMO MBS E|H GATK A3 mtd A3 ZE BAM(Binary Alignment Map) It &t mHed
oldlA mpd APM MY 8l variant Calling2 Of-- mds XP”&“ | AF2 &= "/mnt/geninary"0i| Uf-c-’-EE' Lllif

GATK &%X 5l &
RedHat Enterprise 8.3 Linux VMO|| C} S 2 78 A XL

* Java 8 IE= SDK 1.8 O|Af

* Broad InstituteOl Al GATK 4.2.0.0 CH2ZE "GitHub AIO|E". Al A|EA HO|EHE YHIXOoZ HOZ 12 &
ASCIl & HE 2 MFELICE J2{LE ASCIIOIME ME S7t0| T Bio| HRgtL|Ct. 2t BAM(\ .BAM)
otUolgts MER EX0| LHMIUESLICEL BAM D2 AR A H0[HE %, ldAl 5l Hio|L2| YAloZ
XMEBLICH X357 "L 2 EE|UESLICH oA GATK 2 S ?d SIHXC= Arg%* A= BAM It Zist
"SE ool Ctr, ot olH A T (. dai), AHY IHY () CHREEFSLICH &= E1|0|E1 nr°'< fasta) S st
28 THQINA.

OHREE 2 GATK =7 7|Eo0ll= JAR IH 1t XY ASEE METJ &L

* GATK-PACKAGE-4.2.0.0-LOCAL.JAR A3t mte!
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https://github.com/broadinstitute/gatk/releases
https://github.com/broadinstitute/gatk/releases
https://github.com/broadinstitute/gatk/releases
https://ftp-trace.ncbi.nlm.nih.gov/ReferenceSamples/
https://ftp-trace.ncbi.nlm.nih.gov/ReferenceSamples/
https://ftp-trace.ncbi.nlm.nih.gov/ReferenceSamples/
https://www.nih.gov/
https://www.nih.gov/
https://www.nih.gov/
https://www.nih.gov/
https://www.nih.gov/

* GATK 232 E o

BAM It at oliEf QIEA AR 8l FHE Az THY S OHHX|, 0L, OtS *. BAM It 2 4 & HMEZZof
CH2ZEYSLIT.

]

29Il ol x|

0= -1

Cromwell2 YA EE R 22| E X|ot= 4N I ZEZ20]| 3 HAIEl @E AA ATALICEH I AZX2 271 =
IS QUESLICH'HE" M RE E=CHU I EZ Ml I I EL AXIO SES E ALESHH MY
QA&LICt "Cromwell YT 1A mpl,

* M 2E xS oLt g A S AT IS E M.

C MY BE A BEL Cromwelldll M B $3B2E Mot ol JH HELICE " A% BEOA
ASE 4 QUi FH| 4 MES SolBHct.

At 32U ATIS ALESIH Y IEER X IO|E2IRIE iR E AMSLICH I ZL AEI2 AEX; ElLtEQl
AXIS ALESLICH'HZEZE HE A" (WDL) 7|2t AFIE A RLICE Cromwell2 CWL(Common Workflow
Language)0|2t= & I Y2 EE A3EE EEE X|JL|Ct 0] 7|& EOME Sdlf WDLE AFEM&SLICE
WDL2 ¥ 2 Broad Institute for 2= &4 Tto|I2tolof| 2ld WL =AU SLICH WDL HIEEE AHESIH{H L322
HIZot H 7tHX| M2 A 8Y & JSLICH

(A ] o= T M

- * M IO~ O|Z0A 2 4 UZ0| B #19] B2 Fe #o0ll YR MAELICH

crOE YE/EY. - A U2 =4 AU st YHCZ o ZHE B £ UAChs HolM MY Haet
FAFRILICH
T = -

* * Scatter-Gather. * 0] &= S = 7S
oiZ2|70| M SBH) M2t 5 SILIQLICE 2 Trele H2|8 WA o2 M|
SeHELICE

WDLE AIE3I0] S8 ddd HE0|M GATKE 2d85th= 22 L= 3EAI7F AL

[root@genomicsl ~]# Jjava -jar womtool.jar validate ghplo.wdl
2. 212 JSONS MAMEL|Ct.

[root@genomicsl ~]# Java -jar womtool.Jjar inputs ghplo.wdl > ghplo.json
3. AZY ANt IZ2Y jarZ YIAEZRE MAMEILICEH

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

GATKE O] 7HX| 2o 2 ddist o= QFLICE O] EM0M = O[2{eh M| 7tX] WS ST}
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https://cromwell.readthedocs.io/en/stable/Modes/
https://cromwell.readthedocs.io/en/stable/Modes/
https://cromwell.readthedocs.io/en/stable/Modes/
https://github.com/broadinstitute/cromwell/blob/develop/cromwell.example.backends/cromwell.examples.conf
https://github.com/broadinstitute/cromwell/blob/develop/cromwell.example.backends/cromwell.examples.conf
https://github.com/broadinstitute/cromwell/blob/develop/cromwell.example.backends/cromwell.examples.conf
https://github.com/broadinstitute/cromwell/blob/develop/cromwell.example.backends/cromwell.examples.conf
https://github.com/broadinstitute/cromwell/blob/develop/cromwell.example.backends/cromwell.examples.conf
https://github.com/broadinstitute/cromwell/blob/develop/cromwell.example.backends/cromwell.examples.conf
https://github.com/broadinstitute/cromwell/blob/develop/cromwell.example.backends/cromwell.examples.conf
https://cromwell.readthedocs.io/en/stable/api/RESTAPI/
https://cromwell.readthedocs.io/en/stable/api/RESTAPI/
https://cromwell.readthedocs.io/en/stable/api/RESTAPI/
https://cromwell.readthedocs.io/en/stable/CommandLine/
https://cromwell.readthedocs.io/en/stable/CommandLine/
https://cromwell.readthedocs.io/en/stable/CommandLine/
https://openwdl.org/
https://openwdl.org/
https://openwdl.org/
https://openwdl.org/
https://openwdl.org/
https://openwdl.org/
https://openwdl.org/

JAR IS ALESI0] GATK &

hplotype variant @EXtS AF2610] tHY variant ©Z THO|ZatQl AlsHS MM A EL|CL,

[root@genomicsl ~]# 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

O A&l HHHOM = GATK 22 A& jar TIUS ALESt, T Java HEHE AFESHY jar THYS S &1,
of7H H4E ML T

1. O] Oj7fH = 2|7t 'HaplotypeCaller' tHE S EXt IHO| X 21Qlg S ETICH= A4S LIEFHLICE
2. input'2 /2 BAM It S X" EL|CE,
3. "—-output'2 variant & &Al(*.vcf)Q 2 variant 22 IIYS X|HSICt ("HZ="E S2IEL|C.

4. FZE 017 HEE A0 J|E Al HEYLICL

Al

IGATK AT R EE AR50 GATK A3

GATK Tool Kit= "/GATK' A3 ZEE 0|8%}0 &g 4~ QUCt CHZ HES 4THESLIC

[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

I:C'>:|Eé:|0“ 0:|E‘I DH7H ﬁ_ﬁ\_% .| |.-6-|_L|I:I_

* 0| Dj7HH = 2|7t 'HaplotypeCaller' HE S EX} IHO| X201l S S EBHCH= 242 LIEHHLICH
c e 92 BAM IHY S X|HEHLICE,

* -0’ variant & &&|(*.vcf)QE variant £3 ItY S X| ALt (=" 228t
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https://software.broadinstitute.org/software/igv/viewing_vcf_files
https://software.broadinstitute.org/software/igv/viewing_vcf_files
https://software.broadinstitute.org/software/igv/viewing_vcf_files
https://software.broadinstitute.org/software/igv/viewing_vcf_files
https://software.broadinstitute.org/software/igv/viewing_vcf_files
https://software.broadinstitute.org/software/igv/viewing_vcf_files

A & 3 AN HEE= MMM =olgh £ JAELICEH"016e203cfObeada735f224ab14d0b3af"

G
Cromwell AIEIS ALE3I0] GATK &S 2[etL|Ct FHEE 5 o7 H4-E dHESL T

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

7| M= "jar' 07 HE HESI 'Cromwell-65.jar'2t 20| jar IfY S A5 1 otit= S LIEHHO| Java
HHES ELICH MEE CHS 0H7H H4(run')= Cromwell AIZIO| M3 D=0 M3 ZSUS LIEHLHH, CHE THSS
SH2 M ZEQILIC OH oiE = A ZEOf| M Tio| X2l S MMSHE O] AHE3HOF Sh= ' *.wdl'ILITE tHS

i = Al S H2Z 201 chek = o7 Ha MEQJLIC.

Ct22 ghplo.wdl It Q| LI QIL|CE.

[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#

CHZ2 Cromwell AIZI0]| CHaE 2I240] Q= s JSON IHARIL|CY,
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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#

OlH| 22| H|O|E{H| 0| AS AtERILICH &
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Cromwell2 A2 2|l
"Cromwell XIS AL

GATK &l 20| chist SetXQl HAlE & HESHIAR "GATK 24"

"C}2: JAR OIU S AI23I0] GATK A2 9ot =2 "

[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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https://gatk.broadinstitute.org/hc/en-us/articles/360036194592
https://gatk.broadinstitute.org/hc/en-us/articles/360036194592
https://gatk.broadinstitute.org/hc/en-us/articles/360036194592

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



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]#

2 T2 M = XFE K| YLtk

"fb08e15744€912200b45cf04b5fce2ad”
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"IGATK' 23 EES AE5I0] GATKE HdstH 21t 22 WE ==0| My LT,

[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#

£2 IUe A% = XIFE Kol YL

"C}S: Cromwell XIS AIRSI0] GATK AlsHS 9|3t =2

Ll

Cromwell YITIS AL2510{ GATK A2 9ot =5
"11fffe01d469840980d9b9a5f45bf9ed"

2 ATIS AIBBI0] GATKES MHHH ChS T 22 WS 50| YN ELC,

[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'.

27
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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]
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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
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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Equipment /| Chassis / Chassis 1 /| Servers | Server 2

Name ) Model Seral Mode

0| 4HZ 9lef NVIDIA IHEL EHoj| S2E0f HEE ZE0|M GPUS A E 4 1= Bt 2lojMA (LS
0|2t B2 WetALIT

NVIDIA I}E L ¢l AIO|EOf|A Z 23t NVIDIAVGPU ATEQ|E CIR2ZEMSL|CT
NVIDIA ItE L & AO|EO|A Xt ™ bin' Tt S CHRZEMELICE.

NVIDIA vGPU 20| MIA MHE A X|St12 NVIDIA IHEL] AIO|EO|A CHREZESH * bin' Y S ALE5HY
2tO| A MO At HTHS FIIHELICE

NVIDIA T}EL{ ZE0|A HiEZE SHIE NVIDIA vVGPU AT EQ|0| HAME MEHSIAA|2. 0] XM= EEI0|H
HF 460.73.0258 A3 ELICE.

0| HHe = MAEL|CH'NVIDIA vGPU Manager" ESXioll Al

[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:

ESXi MHE TR = T3 FHS LS 2XE AB5t GPU YEIE =HRlotHA|2.


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: 460.73.02 CUDA Version: N/A

| GPU Name Persistence-M| Bus-Id Disp.A | Volatile
Uncorr. ECC |
| Fan Temp Perf Pwr:Usage/Cap| Memory-Usage | GPU-Util
Compute M. |

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

| N/A 35C P8 Ow / 90w | 15208MiB / 15359MiB | 0
Default |

o\°

| Processes:

| GPU GI CI PID Type Process name GPU
Memory |

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

15168MiB |

[root@localhost:~]

9. vCenterE AF2SHH "4 J2fm 2| MHS “Shared Direct’2 X|™gtL|Ct.


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&

Fiurme T e ¥ Sasn ¥ Pepcesd Lascs

Edit Graphics Device 0000:d8:00.0 X
Settings

harad

10. RedHat VMQ| EQt £EI0| H| 2 3}x|
ES

1. VM 2E M BLI0{7t EFI( "%
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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
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Edit Settings  RHELOY X
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Edit Settings = R+

riusl Hasdhware W b

NVIDHA GRID wiEPL grd_pe-16c

15. RedHat Linux VMOIIA| NVIDIA E2I0|HE CHS EE S AAsto] Mg £+ &Lt
[root@genomicsl genomics]#sh NVIDIA-Linux-x86 64-460.73.0l-grid.run

16. CI2 HAS Mlislo] S2HIE vGPU T2 L0| B0 E| 1 Q=X| QI C},

=

[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. T2 = SHHE NVIDIA vGPUZL E2L0|H H{ X3t 37| H & A=X| &olgtL|Ct.
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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. 2tO|MIA MH IP7}vGPU 22| E 74 mtdo| VMO T4 (0] A=X| &elgtL|Ct.

a. IS5 SArLCH
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[root@genomicsl genomics]# cp /etc/nvidia/gridd.conf.template
/etc/nvidia/gridd.conf

b. I ‘/etc/nvidia/rrid.conf & TSt 2t0[AA MH IP FAE FII6HCHS 7|5 RYES 12 AL

ServerAddress=192.168.169.10

FeatureType=1

ot

19. VME CHA| AlZfet = 2ol dlA MH{ Q| &{7Hel 22t0|H E of2fiof ofzhet 242

0

=0 EA|IELICE

Licensed Clients with features consumed or reserved. Click a Client ID for further details

Cliant ID Cliant 10 Typa Client Typa

20. GATK 2 Cromwell AZE|0{ CIRE=0f| CHt X}

=2
o =
21. GATKZ} TLHOIM GPUE ALY = UM A ZZ HF A0 ' * wdl2
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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}"
}
}
e 22
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* &l 22 Cisco UCS 480mL7} Z&H=l AI/MLE FlexPod H|0|E{ ME

"https://lwww.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/flexpod_480ml_aiml_deployme
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Cisco Support NetApp Support Cooperative cross-company
Escalation or Escalation or engineering and development
Engineering Engineering efforts
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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>
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2. 22 7N DES ABSI0] 2F AQIX|0M 22 Mol CiSt VLANS A3t

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. of w2t 2| siZ 2 2l NTP(Network Time Protocol) 24 QIE{H[0|A X E i ZTE x{d Of7 H4- Sl X E
MHZ MMBHLICt "FlexPod vSphere 6.5 YC|0|E 1, NetApp AFF A A|2|= Sl Cisco UCS Manager 3.25
AH85H= THo|H &' AE2|X|7} U= o|o|H ME"CVD

Cisco MDS 9132T 4

Cisco MDS 9100 A|2| = FC A2|X|= NetApp AFF A200 5= AFF A300 ZIEZ2{2t Cisco UCS ZEE! 1j=2]
Ztol| o|E2tEl 32Gb FC HZ 2 WS gLICt off MHE CHE ﬂIOIZ‘é AZsH{of gfL|Ct "#|0|= HZ Clo[o{ 2"
MME EXSHAIL.

1. 2t MDS 29(X]2] 2£0M LIS BYHE HASIH £ H0l| 2Rt 7|52 BFELICt

configure terminal
feature npiv
feature fport-channel-trunk

2. O| FlexPod Cisco MDS A X| 4 MlMof| 2 7HE ZE X E xj'd 8l MHE L MBtLICt "FC Cisco
Validated DesignO| 715l FlexPod Ci|O|E{ MIE{".

3. 2240 2R3t VSAN(Virtual SAN)2 H-d5t2{H 22Y 74 HE0|M CHS HHAIE S-EHIAIR.

a. FabriccAMDS A9({X|e| AR LIS HHS &

ost
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vsan
vsan
vsan
exit
zone
vsan
vsan
vsan
vsan

vsan

database
<vsan-a-id>
<vsan—-a-id> name Fabric-A

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

<vsan-a-id> interface fcl/1
<vsan-a-id> interface fcl/2
<vsan-a-id> interface port-channelll0
<vsan-a-id> interface port-channelll?

o Otx[9 = E0f| A= ZE ME Ho = HE EME AFE0I0 JHE ZE, ZE AiE 8l 23S
D2H[AMde o HE=ASLICt

vsan
vsan
vsan
exit
zone
vsan
vsan
vsan
vsan

vsan

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

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

<vsan-b-id> interface fcl/1
<vsan-b-id> interface fcl/2
<vsan-b-id> interface port-channellll
<vsan-b-id> interface port-channelll3

o Omx[9 = 0l A= ZE ME Ho= HE EME AMESIH JHE ZE, ZE A 8l 23S

a. Fabric-A

Z2H|N Y2 o YAEASLIC
2t FC AQIX/0] Thell HE 20| ML HEE ALBst0] 2 TAS MBHOR At 4+ UEE ClufolA
122 Masric
OFR|2HO R, TH T} 20| 2t MDS A9IXI0l Chell AEHAIOA 4448t Clbto|A B 0|22 A0t FC =8
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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 MDS A2|X[9| A2 LIS BES H&LICH.

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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MHE Litd A1 BH5 JHsoH PR 0N MESHA 5 = JAXE MH|A T2 30| Zehe = ASLICH

kl

t2[sh= Ml 7HX| 2 S MS L.

r

Cisco UCS= TH|QI0|2t= Cisco UCS A|AHIZS

» Cisco UCS Manager HTML5 GUI
* Cisco UCS CLI

~ SAN Cloud Ports and Port Channels SAN Pin Groups

» Fabric A + — TAdw

» Fabric 8

Mo data available

» Fabric A
» Fabrics
» FC Zone Profiles
» VSANS
+ Palcies
» SAN Cloud
oot @

Default vHBA Behavior v Fabric B

Disabled

Create Pin Group

To configure the SAN, launch the SAN Uplinks Manager

L2 —_r1=’%01|* £ F2 MEDITECH 7|5 74 24 &M L{EYS S =2 = A= S8 A Cisco UCS

CHlE F=E & ASLICE

= 7 oAt HIO|E| MIE{E ¢t LHZEHE MA0| A Cisco UCS Central2 7|¢ Ftto] SAE 7H UM S Q|3
=28 HM gl 22H MH|A T2 LS MHSH=E O SR8 22 S|t
|2. Cisco UCS 5108 AC £2{|0|E MA|0| Cisco

Cisco UCS AR E SEES MYl H CHS EAIE =5t
S| SEUSHYAIL, EE5H O] MHEI CHE 70| 2 HE QF AtE

UCS B200 M5 ZEHOIE *1 £ 2Kt = Ef% 2AE

1. Cisco UCS Manager H¢|0{E HH 3. 2(2f) O|ACZ Tzo|=gL|Ct,
. ZH|Qlofl cist 211, Cisco Call Home 7| NTP XN E AMdgLCt.

I.U oIr

Z} Fabric InterconnectOll A AH 3! 12

NIA 24 S BRI

a &~ w0 DN

CHe 2| 22|, UUID(Universal Unique Identifier), MAC 2, AlH, WWNN(Worldwide Node Name) %!
WWPN(Worldwide Port Name)S $I3t T4 E2 MM =

6. 0|4l 3l FC 33 X E x{'d3t VSANS MdgtL|ch
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7. SAN 9Z, HEI Mo, MH & HZ, & Ho], Mt BIOS, & 7|2 |X| 22|

8. VNIC % vHBA HIZSI2 MMBtL|Ct.

9. vMedia % FC 28 MMg MMatL|Ct.

10. 2} MEDITECH Z31Z QA0 CHSt MH|A T2 T BlZ3| gl MH|A T2ES AMASH|C}

. MH|A Z2H S MHoE 22|0|= Mot HZgL|CH

—

FlexPod& Cisco UCS MH|A TE=HO| 2t £ RAE Aot THAO CHEE XtAMSH LIS E HXRSHAR
"FlexPod vSphere 6.5 ¥H|0|E 1, NetApp AFF A A|2|= 3! Cisco UCS Manager 3.2 At&3t= IHO|H &4
AER|X|7} U= 0B ME"CVD &M

"CH22 ESXi 74 Best Practice® L|C}."

ESXi /A Best Practice

ESXi @AE £ 749| ZR AME|Z2}0|= H|O|E{H[0|A YIZEE HAE tf VMware
SAES FEELt.

* VMware vSphere® VSCE NetApp AE2|X| A|AEI0] 7HE Metst ESXi SAE Z2 CHE3t A& U HBA Al
A3 MM S B0IstT MFEIL|CH VSC MES NetApp2| FZSH LIS HAEES J|HIOR SHLIC}.

—

* AEZ|X| 452 £[H2l5H2{H VMware VAAI(vStorage API - Array Integration)E X| &= AE2|X]
SIEQIE PR*F‘ Z10] Z&LICH VAAIZ NetApp 2211912 ESXi SAEQ| MX|El VMware 74t ClA3
2t0[HE{2|E Stz ATESR0 2t0|E={2[ILICE VMware VAAI T 7| X|E ALESIH EX &S 22X
SAEQNN AEZ|X| A|ARIOZ QEZCSF 4 QIELICH
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IM NetApp Recommended Seftings {x

(] HBAICHA Adapter Seltings
Sets the recommended HBA timeout settings for NetApp storage syslems
[ MPIC Seftings

Configures prafarred paths for Netapp storage systems. Determines which of the available paths are

optimized paths (as opposed to non-optimized paths that raverse the interconnedt cabie), and sets the
preferred path to one of those paths

] NFS Seftings
Sets the racommended NFS Heartbeat setlings for Netapp storage systems.
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MEDITECH I3 2E0f gt 2to|MlA = FC, CIFS % NetApp Snapshot, SnapRestore, FlexClone, SnapMirror
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= OS HHES MG CLIE AFESHY] 2t0|MAE =T Ct,
license add -license-code <code>
AutoSupport 74

NetApp AutoSupport E2 HTTPSE Sdll 29 X[ HEE NetAppOll E#L|C}. AutoSupportE #+45t2{H CHS
ONTAP HHZ Aot |C},
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autosupport
autosupport
autosupport
autosupport
autosupport
autosupport
autosupport
autosupport

=0 X1 E|O]
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AlEHol| 22l Al

modify -node * -state enable

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

modify -node * -transport https

modify -node * -hostnamesubj true

A 74

S22 JE0M Ef|o]22H
S Z|AotpfLICt StEY0] X[ E|0|2RHE P45 H THE HAIE tEELIC

1. CI2 ONTAP B S xxx2 ST},

e F4 S

MEDITECH:

M2 'prod1-01°0f chst B2| ZEO| Ip FAR MFe|ct,

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

<prodl-02-mgmt-ip>

2. C|2 ONTAP &

LEL 34 8

MEDITECH:

S xxx0f] AlstL|Ct.

ME 'cluster1-020i| CHet 22| ZEQ| P FAZ HFTLCE

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

<prodl-0l-mgmt-ip>

3. L2 ONTAP &
gt sttt

MEDITECH:
MEDITECH:

"ChE: A

Oi22[AH0|E 7

S MM "prod1-01"2t "prod1-02" HA ZHEZ2{ & D Z0f|A StEY|0] X HIO|ZLHE

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

NetApp RAID DPE & Z38t4A
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Customer Customer contacts vendor

who might own the issue

98% of issues
solved with first
l vendor

Cisco Technical
Support

T T

If cross-vendor support cooperation required

i l

NetApp Technical

NetApp and Cisco work
cooperatively to resolve issue

Support

endor assists customer to
open cases with other
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Cooperative cross-compan
engineering and development
efforts
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