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FIAZLDUALATAMANBTIANTY
FTUUNUTaLALUUTID UAZUTEUIANAIUIIBIUY Lustre Storage

AU 1 FIUU

1. ¥ANNITUASIAAKA

FoyaamAdomsimansiiinmsadauvuiaesnuaziBuagaiensaunguuiinseinmavin
Tng) wazasAiaseviuuusians nqwi] optimization uaz parameter fitting ddlyiliAIuABINSIEUY
data storage Tiliuiiteyavuslug ansaddaiioniseiu Weu wdoufulduuu mult-
processing WUUTUUWAE high throughput samlﬂﬁwxwﬁaaﬁwﬁagaLﬁwwﬁﬁtaﬁaﬁmmﬁa
Unilosdayaanideiiflyanngs

gy lnglassnsiaueslfinsmeluladeeuiumesaussouegs ladnsiaunuay
4auszuu Lustre parallel filesystem 3ndaustd w.e. 2559 Tnefimsuiulseszuudnadslul we.
2562 wazldsimswmunnetreiies mengunuideiiussanslinuiuiiiuuasiinszideya
[fitunaeaun SaflmnumangaufiasWauiveneuaznsUuUaszuu HPC Lustre storage LANwes
aontiun ARedeluluDeudsvana wa. 2562 sudtyauanil a@9.030/2562 (8 nuaus 2562) laedl
Jnquszasdiile

1.1 Baengmsldauszuutiagiu Wumsseseassuuifivfeyaiiuifiogud

1.9 Lﬁuﬂwﬁm“‘u‘mwmiﬁwmu"uaﬁxwLﬁu‘lﬂamiﬂ%‘wgﬁzwmiﬁjamiamaﬁzwLLa::m‘%"aaLLaJ
Peduiteliszuuyhauldfity s Beu Tiniiusasiissuy redundant anndu

13 Lﬁuﬁuﬁiuﬂﬁ{fmﬁuﬁau“aﬂlﬁﬁmﬂfﬁu Tneffansaudu single namespace way single

mount-point Insnsiiingunsalifiudoyauuu expansion MNsEUVIRNTITDYUA

2. ANEUNURLLEUASIAN
2.1 A NaNsnINNN g
2.2 hiduypraduazany

2.3 lylegsgninaudnianis

foTuAdATIAansuiennd (asdnsumivy)
seuuifudoyauuuinasuazyszanananuideuuy Lustre Storage 17U 1 F3UU
ﬁiT ganvia fnavsey )
A (s Pessif A
~—P | N Voot S [ < E—
(wedews aAnawus) (Wt FAnadng) (AT.2U UaINg)
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2.5 lﬂLﬂuqﬂﬂasﬁqgﬂizq%al'ﬂuﬁmu%iﬂa%agﬁ:ﬁamuuazlﬁl,ﬁ’fqﬁau%aslﬁlﬂucg’ﬁammawmamu
yoe35lusyuuAsatngasauwmaAvasnIuUinans Fedsdifyanaiigianuduiud {ans
NIFUNTHINNT HUTNS Q’ﬁé’mw’luﬂﬁﬁ’uﬁumu’mﬁﬂmwmﬁﬁqﬂﬂaﬁ%uﬁw

2.6 ﬁqmauﬂ'ﬁLLazlﬂﬁﬁnwmzﬁaaﬁmmuﬁﬂmfzﬂ'ﬁimm3u1&mamsﬁ'm%a%’m%’wLLazmﬁ'u%m'i
Wann1ASEIMUALUTIYRIUN

2.7 Juifyaragiiodnuneianiivszmesimaidnmseiindfandt:

2.8 lahfudfnausslomismiuiudiudeaus neduiiBudeiaueliunantun u fudszme

Ussmasiandidnnsednd viseliilugnssvhnsdudunmsdaviansudstuediatusssiluns

v
) =

Usgmasiadidnvseiindasail
s v a &£ a v o a 1 =3 v 1w e
2.9 idudlesuenavsvienrufuiu Fwersujiasliventumalvy uuniguiaveiu
Jaidualaiimdtlidaziondnsuaranuauiuiuinty

Y o a

2.10 fgutoiauerowmmsioulussuuindodadraniaigshedidnnseiind (Electronic
Government Procurement: e - GP) 1840 sudglinans

2.11 fiudoiauedosinanumsfsdsssuuiiudoyaaussauzgauulndvuu Lustre filesystem
dfanuiuszuuneuin MBFUTEUIANAANTIOULES (HPC Cluster) Feorvemfunuinfaanisssuu
Lustre viafusunilwesnufinduszuuneuinmesssnananussousgs flyamnulaismni
700,000 U melusveznandoundtliiiu 5 ¥ (uanifuiuauenan) nedesuuudyandatiu

wiouningaziBuanazandnuuzianzesuiana 1w ieufiunMsaue IAIY

anUuATANSIAER SR (BeANTHMIYL)

szuuiiudeyauuuinaouazyszuIanasuiIdeUUY Lustre Storage $1u7u 1 520U
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3) AMANYULIANIZUDIDY nsal

3.1 Disk Enclosure 19u3n15 Lustre Object Storage Targets 37u2u 1 LASDY HnnEUUR

il v -1
2UNUEAIY

311 Lﬂuqﬂﬂiﬁﬁ%’mﬁuaaﬁ (Disk Enclosure) figun3nvina1lu mode JBOD (Just a Bunch of
Disks) fin1sidausafiuia3sauigngsinu SAS protocol meAMUIEY 12Gbps 813tpeT I 2 port
Tnegasseriunmsinasmanauin 3.5 i Ideghaden 80 gn fuumarugsunmsinifivuuggunsalle

# (Rack) vumunasgu Wi 5U

3 1.2 fiszuvanenseudlniininasluddindt 2000 3as ausuunawnuiule mnddladivilade

(redundant power supply) wienanedmiusednfuniadenszualuiituug Rack Asuiiu

3.1.3 flaneidoudodtuy1ailuy HD mini-SAS to HD mini-SAS 12Gb A1118M08141i08 2 s

FIuIuL 9oy 2 L@u

3.1.4 deadugunsallva Liiegnldnuviediugunsalniinsdeunsulsuuye (reconditioned)

1INDU

3.1.5 flusunsutaglumseauauszuy (System Management) FaflipSaamnensAnfeiuiy

Disk enclosure #a@11150l9UU web browser {1USEUU intranet WUU remote 1o

3.1.6 gUnsaluiiaueszfsruuInsgu (standard compliance) fumnaasnasiy agnila
agnanila InszuvINAsIuanasireluil IEC (International Electrotechnical Commission) w38
CE (Conformité Européenne/European Conformity) a8 FCC (Federal Communications

Commission) %38 RoHS (Restriction of Hazardous Substances)
o 2/ Y i 5 & e o o 1 Voo = s o 1
3.1.7 Qtauai’lmmaﬂmumiLtmqmﬂwLUummumwmUﬂﬂﬂ@'wamw‘samLL‘Vlumwm&ﬁuﬂimﬂ
ne Teelriuvuzia@uasian

3.1.8 ﬁql,muai"mﬂ'la’[,uﬂixmwﬂmﬁumﬁaﬂmuammLﬂuﬁ"nmuﬁwmhﬂmwﬁa 3.1.7 avdoadl

1
1w W

Lana'li'%'u'sawmu%’mgmﬁmdwﬁﬁwﬁumwam unudmues1eule neliguenanssusesnana?

YUSLUNAUDTIAN

anUuATEAITIAER TR (89ANTSHBITL)

sruuiiudeyauvuitasuazyszatananuidsBiuy Lustre Storage 31U 1 530U

v o 1
Hanvin Hnsaadau

t\ +
NARIT — "/

(wiedbws Anawus) (el §hnadng) (5.9 Weeing)
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3.1.9 Ieulunissuuseiudunat 3 U Tunstiiadywinisiu Hardware giinsAnsanau

2/
s

ety 4 92139 (24 x 7 - 4 Hours Response) Tngidnuvinisuily / dounsy o Mdndaases (On-

Site Service) TURILATUTNAILDUNY

-] ¥ =l

3.2 \AspsnaNRamasusdeivtnfliu3ns Lustre Object Storage Server (OSS) 31U2U

s

§ sy n!.‘l c': £
1 1A594 HAauURIUAINSY

3.2.1 fimeUszanananand (Central Processing Unit; CPU) WUU x86 64 bit fifiuny
Uszananangnatian 32 wunuwdn yauiinnnausdygrauning 2.5 GHz visedndt mheanud
WUU L3 Cache penation 64 MB vhausaufumiaeaanusandn (RAM memory) wiia DDRa 7ii)
aruageanlaitiosnd 3200 MT/s ses3unsidensiofiu memory eduiios 8 channel doviag
sesfumsiensagunsalreviauuy PCle Generation 4 dednatios 64 lanes (x64) Aaviiie 91y
1 iy

3.2.2 fimheausmdn (RAM memory) wiin DDRA vhaufimuisagegeliidesndn 3200
MT/s sunmsauiulsidosndn 256 GB Tagld DIMM aunalaisiindh 32 GB de DIMM uasia3eauite
foalidnurudeald memory laitiaeni1 16 DIMM Slots

3.2.3 fivuheAauns RAID Controller fispafunisdousioldiauuy SAS 12Gb wag SATA 6Gb
ses3unisiieusisléia Hard Disk Drive (HDD) uag Solid-State Disk (SSD) Tnsaifuayunisyi RAID
Uszian 0, 1, 5,6, 10 a1

3.2.4 5995UMsAARIIEU Hot-plug/Hot-swap Disk LUU SAS %38 SATA 9u19 3.5 il we 2.5
i1 Wslitiesndi 12 e

3.2.5 imhedafiudeyauuu SSD Hot-swap 1w1anuglitesndt 48068 Subitdesndt 2
e

3.2.6 fddeusefiuszuuIATaTBLUY Base-T Gigabit Ethernet 1u1msgu 1Gbps dmuaulal

BN 1 port

dantuAdensmaniuiand (esAmsumvu)
ssuuiiudeyauuuinasuazlszunananuddeuuy Lustre Storage 319U 1 53UU
r !RiT ganvin P RLE
~ ’ fl,}bur i}f\: 6 7{
(wedews anawus) (WBigdl FAnsdng) (@5.91U UaNINg)
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3.2.7 fdidousefiusyuuriotneuuu RDMA over Converged Ethernet v2 (RoCE v2)
seasumsansasmeainga 25Gbps SFP28 S1uaulaitfesndn 2 port wazaeAILS 100Gbps
QSFP56 %30 QSFP28 s1unuliiiesndn 2 port

3.2.8 {1 Host Bus Adaptor (HBA) 78a3unsidousiauuy SAS 12Gbps dm3ugunsalifiudeya

'
=

wuuneuen (External SAS Controller) Fadianutniulanugunsallude 3.1 sosfumsidensose
Mini-SAS HD $1uaueeneties 4 port Aenisa wazdl HBA ae ey 2 N13A

3.2.9 fpafimhedenszualniinieluedes (Power Supply) vuialitesndt 700 Watt s1uau
2 9 Tppauddvhanunaunuiulalagdaluil@ (Redundant) wazganunsnneadsuldviuiiuglsive
tgynla 9 (Hot swap)

3.2.10 s‘hm‘%"aqﬂauﬁ'ama‘iujﬁzhEn'?'iLﬂua%ﬁauﬂuiuﬁlé’%’umiaaﬂLLUULﬁaﬁmrﬁ?wu Rack
Tniamzuaziivunalaiiiu 20 wisugunsol Rack Tunisfnda

3.2.11 se95umsidauiuszuuUfifnis uaz hypervisor agnaias il Microsoft Windows
Server, SUSE® Linux Enterprise Server, Red Hat Enterprise Linux, VMware vSphere™

3.2.12 ilusunsutaslumsmuRussuy (System Management) dulipTasmnensinieaiiu
furdenaufinnes Feanuisoldun web browser HIUSEUU intranet wuu remote 1¢i

3.2.13 guUnsnijuihiiausazdesiuinasgu (standard compliance) fuanaaonss o
Tapgnanils mﬂswummgmﬁ’maﬁaﬁalﬂﬁ IEC (International Electrotechnical Commission) %38
CE (Conformité Européenne/European Conformity) 38 FCC (Federal Communications
Commission) 38 RoHS (Restriction of Hazardous Substances)

3.2.14 favenmdeddzumsusiialidusumumihonnduanviesunmusmmirelusine

e pglvduvnzidnauasian

3.2.15 ﬁaumuaﬁ’mli’m’luﬂixmﬂlwHﬁLLﬁQﬁaﬁLauaﬁmtﬂuﬁ?Lmuai"mu"}ﬂmwﬁaﬁﬂaﬁu%ﬁmﬁ

7
£ U ow o

Laﬂmi%"uiaamnu%ﬁwm:wam'j']ﬁﬁwﬁl,mammLmumwmasf\ﬂﬁulﬁ Teglvigutananssusonana?

YULLLAUDT AN

anTuATEANTIAAR TR (ReAN1TUINTL)

e W ° o e °
‘i‘i-'U'ULﬂ'U'llai‘l,ﬂI.LUU%"I‘E!aﬂklﬂ&'ﬂﬁ:‘:ﬂ?ﬁﬂﬂ%ﬂu?ﬂﬂll.U‘iJ Lustre Storage 97uU7u 1 80U

Hanvin R LR
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3.2.16 fIGeulamsSuyseiudunat 3 U Tunsdifiadguimennu Hardware agiinsanse
ndunely 4 93lua (24 x 7 - 4 Hours Response) Inaidnunviinsufile / deuuay o nAnaaaIed

(On-Site Service) TUAATUNFILDUIY

4. 4AINUARIUNITANAS

k2

4.1 fanedosimsinssgunanilute 3 vudiivaunsoliaiecusitievesaniun wieuniavinms
\Feuroipdaviesnag (6 SAS 12G, management network, 25G monitoring & provisioning
network, Waz 100G RoCE High-throughput network) ¥833zUUy LLazﬁﬁmiﬁwh RAID group uay
virtual disk 984 Lustre OST uu disk enclosure Tivsnzanuazidiule (compatible) fussuu
Lustre Storage \fnvasan1ium ieliiinUssanSnmuasaussouzaeaavessyuy vin1suuus ha

Arlums format virtual disk usdiieldenuiiu Lustre Object Storage Target (OST)

4.2 yhm3dams Operating System fignsisamunzan iniuldiuszuy Lustre (version 2.12
uay 2.15) uesdn vty wazyihnis mount Lustre OSTs Tualliuniesaauaiineivimsidu

Lustre Object Storage Server (OSS) lvignAgamunges

4.3 fu1saein1say (merge) Lustre OST Inmififaasliviemusmiussuu Lustre Storage 1

Lﬁaslﬁﬂ’lmiﬂw\imﬁuﬁﬁ’ﬂLﬁ‘u*ﬁ'agaLL‘U‘U single mount-point WLa single namespace 1a

4.4 fanefisainnig rebalance Foyaiinfidleguu OST ifin wndinsldnuiives OST Wuwnnd
50% Full WeliAnnsigaunuiive OST Tuiuay OST WukuuWIsuuLazinUszansnn

gsan Ineffunoazdosiims rebalance msldauiiufives OST Mmemnussiinsyiuaghivhliiie

I |

mudsmeradeyacnuifovesdaitus Wudune uiueztongusliansadweuauld lay

U

s

antus awnsaufiasniseRumude 6 waruiuGuandemenudygnasiimaiidusswing

@

aonturfugugla

a5 Q'ﬁmUﬁaﬁﬂﬁwLqumiﬁmﬁaﬁﬁﬂaasLﬁaﬂLLaa%’umaumﬁﬁ'mu Wielinsanivus thulan
nsTUIUMIARAIAzUSULAS (config) aunseiliasszuy Lustre filesystem aghivilvilAapnudene

sedeyainuusruuiillogudnazieliiinusydnsnwlunsvhanuresssuuuuugegn lagazsiasdl

A0NUUIMWANTIANERTUNIVIR (RIANITUIIVL)

szuuifivdoyauuuinasuaslszutanaauidouuy Lustre Storage $1uau 1 53UU

- -+ Hinvin gnsavdau Hoyda
NARLT ™ o st T it
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downtime ¥9455UU Lustre way HPC Miedaditosfigauihfdniuvislifiae Nailfaussim

avfpathdsununmsujiRnusinaumdeutumsiauenaiie lviaugnssunTRaIsan

4.6 frurmsiauenaiosfuiiaveudenisindeineg imueligniesmudernun Tk
Uijianmsziou ng Fedifuvesdaiuidenseansuiend (esdnisumvw) Tnggvusnisiaus
imazdramnbisuiieveula q ananudilafin Anailingu Anuiianain vsemsibiauysel ves
Formualild mssniiumsla 4 vesfuusninauamm Adatusudeu ng Fedsdiu Mieadesiu
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