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1. VIANNISHASLAANE

niasemseansasiumidunidduamunideilideyauimnniign fanudesnsssuuiiu
foyauazUszananaiiannsosesiuinamasaududourssdeyavuslngla i
venuileluannisadauuuiassidudeu uazsuiasiziuuudians ngul optimization uag
parameter fitting fiunAsiludeddszuuuszananaaussousguiuuadanas (HPC Cluster) wuan
ffu High-Throughput Parallel Storage Bg1aLtu Lustre filesystem Wi MsUsEIIANAUITEAT
mamﬁmﬁlauﬁmaﬁﬂwajﬁﬂ’smﬁmmﬁzw"ﬁ'mmsﬂsm%’umﬁLﬂiﬁxﬁﬁauuaﬁﬁmﬂmﬂu Big Data ¢
e

weitaaun Tnglassmsnanniesfiinmameluladrenimeiaussouzgs ladnsinunssuy
Chalawan HPC Cluster uagszuu Lustre parallel filesystem andaud® w.et. 2559 wagldingiaun
wnethedaiiios ManguauAdeldiinsduiulasinsnisianiesujiRnamaluladinenmans

k7

ayauazmsAmndugeedeyainanasmans (neau 2u) lagvilshudminsuasianssy

s A

ﬁﬁﬁﬂﬁyﬂamiﬁmmiwu Higher Performance Data Analytics (HPDA) uag Distributed Software
Defined Storage (DSDS)ﬁmmmﬁﬁﬁﬂ’ﬂﬁammmrﬁ‘hLﬁquu'f‘a%’ﬂm‘mmam%ﬁagauﬁmiﬁlﬁu
Uszansnm saullufeszuudnfuieyaiisesiunsvene (scalability) destudeyaidems (resiliency)
fiflatesnmiiieuntesfoyanmiddentyadgs uarsesfumsrhauiliuis cold-tier wagszuy
archive lifiusyuu Lustre Storage gl Tnefiszruuitaiaundulifosausarhauhuiussuy

Chalwan HPC Cluster wazssuu Lustre filesystem Lanvasanius loegranudszdnsam

2. AnaNURLEUDIIAN
2.1 flanueunsaniungang
2.2 hilluypaaduazay
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2.10 fHudaiauedosaamziboulussuuindedainniasgaediannisiingd (Electronic
Government Procurement: e — GP) ﬂa&ﬂimﬁm%ﬂaﬂa

2.11 fPudeiauedosdinanunsinfssuuiivioyaaussauzgauulnauu Lustre filesystem
A nuiussuureufinmosUszananaanssnuras (HPC Cluster) Fsonvvsidusfinnaanssyuy
Lustre iauduniivesnuinfsszuuneuinnesussnanasussauggs nyarmanuliniing
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3) ApANYAZIRNIZYa9UNIAIUTENaUIE U

P a 1 o v oy v oa 2 3 %
LASDIADUNILAD S LUV LAUSNS Distributed Software Defined Storage

'
o e

as [J B N o = = wa & =1
(DSDS) uaznineINIAIUIUIUY virtualized F1uu 3 19309 HAnauTATUAA

3.1, fmieUsznananans (Central Processing Unit; CPU) WUU x86 64 bit fiflunuuszanana
aghatios 16 unuWdn vhauiiruds “’a_gfgmmﬁmﬁugm (base frequency) e131ae
3.0 GHz fimiieAnuduwuu L3 Cache ae19dae 128 MB ¥ausuiumheanudman
(RAM memory) %iln DDRA #ifimmuiigeaalsitiosndn 3200 MT/s seefumsideusietiy
memory 881918t 8 channel faviae i’e‘]ﬁ‘uﬂ?iL‘Tj@uﬁiaqﬂﬂiﬂﬁﬁm\i’NLLUU PCle
Generation 4 leag1aties 64 lanes Aamnulg F1UIUBENURE 2 WiE

3.2. fmbwarusvan (RAM memory) wiln DDR4 vhaufienuageanbitiosndt 3200 MT/s
gunnAuliitiosnin 256 GB Tneld DIMM wualisngt 32 GB de DIMM uagtA3eaul
Yredsiisutedld memory Litaenit 32 DIMM Slots

3.3, fivissAauAu disk LU internal Host Bus Adaptor (HBA) vi3® RAID Controller fisnasu
nsideuRonIY PCle 4 5895UN15IIULUL non-RAID %38 Pass-through mode awnsald
NUAURARWUU SAS 12Gb uaz SATA 6Gb lagnstias 12 SAS Lanes lagliir1u SAS
expander

3.4. il Host Bus Adaptor (HBA) seaiumsidlensiouuu SAS 12Gbps dmiugunsalifudeya
wuuMeen (External SAS Controller) afinnuidhiuldfugunsalifiudiar (Disk
Enclosure) iWnveslazan1s+ (Be Dell EMC u ME4) so93unsiSousade Mini-SAS HD
S1uuethates 4 port densa Ansaethates 1 n1§a

3.5, speSUMSARAALEaI Disk WUU SAS wia SATA wua 3.5 s sallsitfesndt 12 mite uas
NVMe disk wu@ 2.5 11 sadlitfesndy 2 wine

3.6. Imbhadnafiudeyauuu HDD Hot-swap AsEINTsvuvesuRanilitiosndt 7200 sousie

w1 auaAugneu format litisenin 20TB Swiulitesndt 2 mise

AontuAdBMTIAER SWATNR (3AnTuvITY)
sruvdnifiudeyauuu distributed data storage smiumsuszuranauaziiagei Big Data
Analytics 97U2U 1 55U
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NAR'T {3 fnsaadau
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3.7. fimhedaifiudoyauuu SSD Flash disk fisesdumsldaudiu Boot device Wenrariuiaies
wsithemie M.2 interface A21u9AioY format agnetiay 480GB §1U7u 2 Mireuasiiszuy
Jasiudayaideniauuy RAID1

3.8, fimbednfiutoyauuy Enterprise NvMe flash disk iWeusiade U.2 Gend interface Fuly
AUneu format aghades 1.6T8 d1uiustetes 1 e

3.9, fldudeusefiusyuuiAdetianuy Base-T Gigabit Ethemet 1nasg1u 1Gbps s1uaulsliias
n71 2 port

3.10. fdudaudafuszuuiietiauuy RDMA over Converged Ethernet v2 (RoCE v2) 583U
ms\deustaseausy 25Gbps SFP28 S1uaulaitdesndn 2 port

3.11. fidudeurafuszuuiAdevieuy RDMA over Converged Ethernet v2 (RoCE v2)
g 100Gbps Taedi Network Interface Card (NIC) $833Un15% single root 1/0
virtualization (SR-IOV) #78 Physical functions (PF) atistiae 4 PF wag Virtual Functions
(VF) pehation 40 VF sessunshnsedoansiu GPU memory Wleuivin Nvidia GPUDIrect
N30fnI1 5995UNTVI1 NVMe over Fabric iag NFS over RDMA wazfasdl port @5y
\Fousewuu QSFP56 w3e QSFP28 snuaulitiesndn 2 port

3.12 deafiwhesenseualniihnieluieies (Power Supply) vunaliitfesndn 1000 Watt $1uau
2y fnmuautivhaunaunuiulalagdaluli@ (Redundant) wazannInnonUAslviud
wilsifindymla ¢ (Hot-swap %38 Hot-Plug)

3.13. ﬁfJLﬂ%’a\‘lﬂauﬁ’lLﬂﬂ%LLﬂﬂhEJﬁLﬁuaf\]zﬁaﬁLﬂu‘éuﬁlﬁ%ﬂﬂﬁaaﬂLLUULﬁi@aﬂﬁgﬁuu Rack
Tnelamzuaziivunaliiiu 2U wieugunsnl Rack lunsings

3.14. sesfumsldauiuszuudjinng wae hypervisor agnsiag i Microsoft Windows
Server, SUSE® Linux Enterprise Server, Red Hat Enterprise Linux, VMware vSphere™

3.15. Musunsutaslunismuauszuy (System Management) FailiATasvangnsAiaeaiuiu

LAS9RRNRILADS Taanunsaldul web browser HIUIEUU intranet WUU remote L§

aonuddeansimaniuviennd (asdnnsuvinyu)
szuudnifudeyauuy distributed data storage dwiunisuszudanauazAinsizi Big Data

r\ + Analytics 97u2u 1 520U
N AR'T Hiavin AnsIvday
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3.16. gunsalsuiiiauessfaaiuuinsgIu (standard compliance) Aupuuasnsiy oeals

pg1amil 9nsTUVNINSEIAINafIwB UL IEC (International Electrotechnical
Commission) 3@ CE (Conformité Européenne/European Conformity) 38 FCC
(Federal Communications Commission) %38 RoHS (Restriction of Hazardous
Substances)
2 o ) Vo vd W o ' v A a4 W ° '
3.17. QLﬂu’e)i'!ﬂ’IﬂE]ﬂlﬂ‘iuﬂ’l‘SLLmﬂﬂmﬂumLLV]U%]?WU']EJE]’]ﬂEdNﬁMWﬁE)FI’Jme’inwu"liﬂuﬂ‘iswm
vy TeglviguenansuInsaunIs@ues1IA

3.18. 61"3Lmuﬁwwmﬂluﬂismﬁlmﬁl,wiqﬁq@lauaswmijuﬁqLmuﬁ'hwmsmmfﬁ'a‘ﬁ'mﬁuaxs’faa:ﬁ

£

Laﬂaﬁ%’u'smmﬂu%ﬁw;}:wﬁmnﬁﬁwmmat??qﬁ'al,muii"mﬁwm pould Tneliduienansiuses
AAINATININFDUNTLAUDTIAN

3.19 fideulanssutssiudung 3 U lunsdinlamniednu Hardware aziinsinnendy
Ay @ 479139 (28 x 7 - 4 Hours Response) Tnaidnunvinmsudly / desuuey o iansa

1A394 (ONn-Site Service) WUAIMATUNAIUDUINY

4.99N1MUANIUNITANA

4.1 fisuesimdesahnisindsgunsailude 3 vugiiugunsalvesandun uazhmsifeusieans
LAY 1EAI19 9 LAlA $2UU management network 1GbE, high-throughput Ethernet network
25GbE Way 100GbE, SAS 12Gb Connection kazszuuaielufn tnelvgunsainieuldaunay

Tiu3n1s ek laues1AABatlauauNUNITRAAITEUULATLHUEIN ST BUABYITEUUTINIANIS

Wausaialiszuuiinausuiuszuy Chalawan HPC wagsyuu Lustre Storage vasaniuvle lae

yﬁﬂﬁ‘iﬂLLNHﬂ’]‘iﬁﬂﬁ@ﬂﬂW%@MﬁUﬂ"l'iLﬂuE]‘i'lﬂ’lLﬁE]Lﬂumﬂf‘ﬂiﬂ‘izﬂﬁmﬂ’lﬁﬁﬂﬁimﬂT‘I'Ti'l.]iﬁ NINTIAIAY

IR 295YUA S LAY TUABUNISAARY SIUTTILHUNINITLY DUADITLUULAS BUIERATNITAIANVDITEUUN

7

2

=

v v o Y a o v A oo o o ' FY)
wnzauie Wduluauderwuasunisinasludeduiiimualinelades 4 agnensuaiu
4.2 fuiunsanAtszuuU{URNNT (OS) w3 Hypervisor fildmuszuuufifnns Linux iveliiula
TansadeusaiusEuy Lustre filesystem aagaa1tus (version 2.12.0) Inelasstufidonunldeu

Azdaainnudulaiu Lustre-client wag Lustre Net (LNET) kernel module

A01UUITBAITIFNEASUIAIR (B9ANISUNITL)
ssuudaiudayauuu distributed data storage dusumsuszananauasilATey Big Data

’\ + Analytics 97U 1 53UV
NARIT fami fnsavsou
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4.3 s3uuUfURnig (OS) w38 Hypervisor 3¢6993995UN13YIN High-Availability (HA) Cluster uaw
5995015 provision LA3 UL IBLELTPUMILUY virtual machine (VM) wagwuu container 59ulUd
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