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ZettaVEGA: ZettaScaler Verifying Environment for
Genome Analysis

Accelerating genomic data analysis with PEZY-SC3

© PEZY Computing K.K. May 2023.
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ZettaScaler-3.0
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LTI ZettaScaler-3.00&TE R L £ 9,

Spec
CPU EPYC-7713P
RAM 1TB(or 2TB)
SSD 256GB(0S, SATA)

8TB(Data, NVMe)

Network 10G Ether

Infiniband EDR(100Gbps)

Accelerator PEZY-SC3 * 4
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PEZY-SC3I&PEZY Computingh'\BE L/ ABA7 725 L —42H1— R TY, PEZY-SCO —X & L TIFE=ZHAD
BREEDET, BVWE—IMBRCEBEWR - EAMNXREMIUTILSICTHFAOINTED. FERBICHVER
MEECIERICBEVENNEREED £9, EmE— I MEEIZEME T19.66TFlops, BEF5E T39.32TFlops, #1EE T
78.64TFlopsE 2D £ 9, Floo XEVE L THBM2ZEAL THE D, 1.2TB/sLIERICHERBZXE) HIH TS
¥9, RAMEDA >R T T —XIFPCIExpress Gend x16 KA L. WAM32GB/sDHIHEFE £, HEES
'S a—ILT00WE HR>TWET,

ARICPEZY-SC3DEETTZ R L 9o

PEZY-SC3
Number of PEs 4096
Clock(PE / GHz) 1.2
Clock(BUS / GHz) 1
Peak FP64 Flops(TFlops) 19.66
Peak FP32 Flops(TFlops) 39.32
Peak FP16 Flops (TFlops) 78.64
Memory Type HBM2
Memory Size(GB) 32
Peak Memory bandwidth(GB/s) 1200
Power Consumption 600W
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Alignment

PreProcessing

Variant Calling

Tools

pzBWA-MEM
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BQSR

pzHaplotypeCaller

Strelka2

Manta

SOAPNuke

fastp
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pzBWA-MEM
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Total
Run Name Coverage Type URL
Gbp
CNR0028192
(HG0O1) x46.1 138.329 PCR https://db.cngb.org/search/run/CNR0028192/
CNR0028194 PCR-
x42.1 126.174 https://db.cngb.org/search/run/CNR0028194/
(HGO0O01) Free
PrecisionFDA
PCR-  https://console.cloud.google.com/storage/browser/genomics-
challenge V1 x53.6 160.700 . . -
Free  public-data/precision-fda/input
HGO0O01
PrecisionFDA PCR
challenge V2  x41.8 125.356 . https://precision.fda.gov/challenges/10
ree
HG002

N5DT—HR %ZseqkitDsample AY > KZAWLT100Gbp & 72 % & S ICsub-samplingZ 1T LR E C F5E DT

L:}Eﬁ LY 35 LzTo:o

V77 L 2RIUATZRVWE LT,

« hg19 gatk bundle + decoy ( https://console.cloud.google.com/storage/browser/gcp-public-data--broad-
references/hg19/v0
https://console.cloud.google.com/storage/browser/gatk-legacy-bundles/b37)

» hg38 gatk bundle ( https://console.cloud.google.com/storage/browser/genomics-public-
data/resources/broad/hg38/v0/) + population-contig

VEREETEIC 1F. BT —4& & LT v4.2.1 benchmark%. ¥EFMY 7 b 77 & L Trtg tools v3.12.1MDvcfeval
OV FZERALTVET,
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hg19 + decoy

hg19 + decoy) 7 7 L VY XA EERLI-BOFREEZUTORICTL F9, (BALIFH)

Run Name BWAtime SHZtime HaplotypeCallertime ALL time
CNR0028192 532.73 123.28 242.06 781.65
CNR0028194 421.81 114.92 211.55 748.30
Precision FDA challenge V1 HG001  537.42 123.60 213.73 874.79
Precision FDA challenge V2 HG002  530.95 108.43 217.44 856.84

Fles COLEDENTNDRBEIIUTOXSICHRDET,

Summary
Name precision recall f-measure
CNR0028192 0.9937 0.9923 0.9930
CNR0028194 0.9971 0.9924 0.9947
Precision FDA challenge V1 HG0O01  0.9897 0.9926 0.9911
Precision FDA challenge V2 HG002 0.9964 0.9910 0.9937
SNP
Name precision recall f-measure
CNR0028192 0.9945 0.9939 0.9942
CNR0028194 0.9972 0.9924 0.9948
Precision FDA challenge V1 HG001  0.9900 0.9934 0.9917
Precision FDA challenge V2 HG002  0.9971 0.9913 0.9942
non-SNP
Name precision recall f-measure
CNR0028192 0.9878 0.9806 0.9842
CNR0028194 0.9965 0.9925 0.9945
Precision FDA challenge V1 HGO01  0.9874 0.9868 0.9871
Precision FDA challenge V2 HG002  0.9920 0.9893 0.9906
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hg38 U7 7L >R%ZAT>O—R L. 774X MNRELRBEFHICES T2 FEMOO> Y 1) — R TORBITER
Zindex® EJL REFICIHE L TWE 9, hg38 + population-contig ) 7 7 L > X ZFER L T-BBOEREE U TORIC

~LFET,
Run Name BWAtime SHZtime HaplotypeCallertime ALLtime
CNR0028192 978.3431 131.419 354.426 1464.2556
CNR0028194 1034.6179 120.1846  263.3924 1418.2293
Precision FDA challenge V1 HG0OO1 1147.7322 114.6612 296.6762 1559.1012
Precision FDA challenge V2 HG002 1077.6147 117.178 271.4726 1466.2897
Ffe. COLZTDOENZTNORBEIIUTDOELSICHD £,
Summary
Name precision recall Ff-measure
CNR0028192 0.9952 0.9953 0.9952
CNR0028194 0.9977 0.9963 0.9970
Precision FDA challenge V1 HG0O01  0.9912 0.9960 0.9936
Precision FDA challenge V2 HG002 0.9968 0.9946 0.9957
SNP
Name precision recall Ff-measure
CNR0028192 0.9962 0.9972 0.9967
CNR0028194 0.9979 0.9965 0.9972
Precision FDA challenge V1 HGO0O1  0.9915 0.9970 0.9943
Precision FDA challenge V2 HG002 0.9975 0.9951 0.9963
non-SNP
Name precision recall f-measure
CNR0028192 0.9881 0.9825 0.9853
CNR0028194 0.9969 0.9943 0.9956
Precision FDA challenge V1 HG001  0.9884 0.9884 0.9884
Precision FDA challenge V2 HG002 0.9925 0.9908 0.9917

TIARXRYMREREBETLTLEVWETA PIAAYFOBECRECDHICMELET,
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Appendix
hg19 + decoy®fED A

hg19) 7 7 LY AZ U TFTDURLED AT >O—RLET,
https://console.cloud.google.com/storage/browser/gcp-public-data--broad-references/hg19/v0

LTFDOATYRT1-22, XY, MT D5 ENUANZDEEL T, index®EJL RBFICT I1 & L TERUADED
FZHFELTWEYT, CDEEEIFZettaVEGATEE DIEEET 9,

segkit grep -n -r -p "A(X|Y|MT|[1-9])' Homo_sapiens_assemblyl19.fasta -o
Homo_sapiens_assembly19_add_hs37d5_decoy.fasta

seqgkit grep -n -r -v -p "A(X|Y|MT|[1-9])' Homo_sapiens_assemblyl9.fasta -o
hs37d5_decoy.fasta

/opt/pezy/pzwgs/bin/bwa-index -i 8 -d hs37d5_decoy.fa
Homo_sapiens_assembly19_add_hs37d5_decoy.fasta
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