51498 ULIRVUR941U (Terms of Reference: TOR)

{asInN159ANILATDIADNRINDS WITIBFINIUIFLUAS AU TETUUIIY

$1UIAINTINDTIITNDINA 6 52UU wazaunsal Network and Security 91U2U b YA

0. AMUTUIN

27.4%. fianusndudesdamgunsaireufiunesuitrednividauasinunssuunun

FMINTTUATININIBINA @ SEUULATgUnsel Network and Security 91U7U o YA dm3Uidauas

HunseuUuFUdmMnsILITITIIMAiienaunugUnniyaFuiviae g st

b, TngUIzHA

o W ¢ a ¢ 1 v ¢ ) o v oaw @
WadnmaunsalmauimasuuUIewsaugunInl Network and Security 811sUI98UaswaIM

SEUUTUAUIAINTTUITININIDINA V89 2.7, tRevaunugUnsalyadiivuneignislinu

L el v
. ANANUAYDIHBUYDLEUD

q

Mn.G.

on.lo.

en.G.

en.é.

! w v

{8 utalausardaaiinuantfniud seyluiuuonarsussmasaidiannseindves
AniznssuMIuleuiensindedadtanazmauimsnanniass nieamsnssunnsidaetym
N1590%0IAAZNITUIININERNATTAMUA

fiudeauorzdeadulifuaradiodnneianiissminnadidnmsetinddendn

/ey 2 o ] o

_gBudoauadasliiinssumaviendnau van. \Juddanis siudwddans nssunsgiians

Y u q Y

L

Juims {Rgnnalunmsdudunulufisnisveayaeasssunmsevesifiyana Wuuauly

vhaiuduasiyvderefudndnia Wudievunelnluuiimiinvisuidndriaumvu

vioduiivinuesiantsiu

Q’?}uﬁmauaﬁaalﬁ%"umsumﬁgﬂﬁt,ﬁuﬁaLmuaiwmsmn@’wﬁm W3oLDmARAN UTRENY

vosfnanudeaiivesndniusilulsemdalng v3sansumusmigludsenalneg Taglid

g dauas A UTIEN1sIAI osRuTmesLitne

Q’ﬁluﬂ'amuaﬁaaﬁﬁwﬁ'wﬁﬁﬂuwﬁﬂmuﬂ‘i:ﬂ"ﬂﬁﬁmmimmawmm’[uﬁw Network,

Security wag Virtualization Fapoluiiduetaios

oo liusosluszau Certified Network Professional #3Liiuulyin n3egenin @miu
gunsal Network 17ueeetioy e vinu

el lususealuseay Certified Internetwork Experts Enterprise Infrastructure ¥3@
Wiguwin iegend dmiugunsal Network $1uiuegnalio o vy

o tUSUTDIlusyA U Certified Network Professional Security # 59 Certified

Professional Secure Networking n$ a Certified Security Administrator %3 8

TOR-u-TestBed-R34.docx .] Mﬁﬂﬁ &/ oo
e o T

O
|



Certified Network Security Administrator #38 CompTIA CySA+ n3aLiguiv ¥ie
gandn dwmdugunsal Firewall S1urupEnioe o v
md.« lususeslusedu Certified Professional Data Center Virtualization w3a Certified
Virtualization Administrator %3 817Uty 1 ¥50439n71 @113V Virtualization
Software 91UIUBENNUBY & YINU
n&.d. wideiusasanuammadundnnuvenimihiilule acoe-nea
WmhiAilusvsedunensi a.ce-o.ec annmduyaradisiiunislifls lny
‘LU%U‘EE]G‘V%/JWNW?TENE‘Juﬂ‘l?d"lﬁuﬂaﬁq o Yudt f udoldus uazevaoauuudnuiluiuses
(Certificate) fananumfounisdesusesaniuamnisduninauuseSrwesuivng iy

RIGIR)

<. IATIDUARMANYULLANIZVDINGR
gunsalnnsensih auetsdaaduvewy vaslvl liwmgldnuinney liluwresanuiv oy

luanwitlgaulaviui nslinadnuusianzanuigandeni vin. A

& MuuaardeauaunEn
fruzmsussmaseasdosdwounarinnasyuu/gunsaifavualulasinisiadosroufiames

LU EEMIUITELAT WAL TS UUAUAUIAINITUATIVINNEINA o T3UU wazgunial Network and

Security S b 48 Sauvinsiassuagiineusiligniosnsudiunmelusseznm eme Tu (il

adum i) dudnanunaswauludeyan

5. AMVUATUSIAY

AEulalEuanaguAliteend <o Tu tuainiuiuteae

. NANNMUT UNTTRINSUIAAEDNTDLEUD

JndolauitusznInImBlannIeling lInainsutaiauainuIsIAITILAIEA

_ e d ol arf
2. 29UIUUTENIN/A9UNASURESTS

bly,ede,&oo UM

& PIANULAZNISINYEY

nafien wazaetudeldiuevrsmazanenssunnnasuanlasulily

TOR-uW-TestBed-R34.docx < Wﬁ'ﬁﬁ: b/ e
ﬁ clveg 1

S Iun ,ﬁﬁrbamém[


amornluckna
Textbox

amornluckna
Textbox

amornluckna
Typewriter
๕

amornluckna
Typewriter
๕

amornluckna
Typewriter
๕

amornluckna
Textbox

amornluckna
Textbox

amornluckna
Accepted set by amornluckna

amornluckna
Typewriter
๕

amornluckna
Typewriter
๕


®0.8051A1U5U

v
o ar

AndnsAUsuludnsiiovas oo AoTuresaluniuviedyyn

oe.NMsAMUAsEEzAMAzRBUl YN s TusEiUAIT IAUNWIBsLas UIN U UNY
s;hlusm'iﬂﬁzmm‘mmazﬁa&ﬁms%’uﬂ'zsﬁummﬁﬁ‘gﬂuﬂwémuaﬂﬁu?mwé’amamaﬁdﬁialﬂﬁ
®@a.a. IN55UUTEAUAINTITA UNWTBY W3 BNITTATDBINARYNTIENITAINF Y IWUY
On-Site Service Wusspsnanlsltasnin m U (@wd)
o0lo. NM3FUUsERUFDINTOUAGY A1Dglng Aruss uazaldedy 9 e Judaeiniui
v, Iei¥usevies waranznssun1anasun Iimsemaiuieuiesud
oo.o. #aadnliidemsdearsifield van. aunsoudunadates wie fAadaifiavey
Musnudumaialinaanszoznarfulsetu fusfudunideluand seudnnan
oR.0o-ew.00 U. LIUTUNEATIVNTS KU ensdwi 1uuesinios b wunaas wie
14 E-Mail vioveamnady q auilldmnasiy el asdassnfiunsudlunslu o ush
n1s winliawnsaudlaldiesdmmaunsninaunumioinsla 9 Aviiliszuuldanld
Fansanielu m Suhms wdmniudedlalhiaiasusosmely eo Tuvinis Ty
tudaust Fuisundamn
@o.c. lUITBZIIA15UUsEAU WInin1s Update Software, Firmware Lag UM, RANSUILED
\WuA139% Update Software, Firmware 1} u HUUrN1sUTENInsIAIsA 89¥1N13
Update Software, Firmware laglufialdinaifiuduusiagile
oo.&. dmithssinuvidaosiuiensvgunmuesrulay b altnaenssesnaiiulseiu
w anufiAndsgunsal wioudAT1891UANIULAANNIBISTUY (Systern Health
Check Report) fifivadesielud Insazdosdaissanliuduatoniely € Suvinng
vdanfuiildidnandidunsasegunmussszuy
ee.&.e. Executive Summary
e.&o. Server Health Check uanstaya Health Check i U9 Server
o &.a. Storage Health Check uansdioya Health Check fid1dtywasgunsal Unified
Storage
oe.¢.€. Network Health Check uansdioya Health Check id1Ayuasgunsal Core
Network Switch g Top of Rack Switch
oe.&.&. Firewall Health Check wansdaya Health Check 7iddyuasgunsnl Next
Generation Firewall
ee.&.5. Trend Analysis uama*ﬁ'agaﬁﬁwﬁ’@mmﬂ?auLﬁauﬁuﬁaaga’lmwmuaﬂ’udau

s '

wi wansnnldunmaiulavesdeyaviauiunanisldninennsiddageiiag

TOR-UIv-TestBed-R34.docx & d‘“‘gm Wit o / s

I Fyra Jﬂ'sziﬂ\(
|



®@o.¢&.0. Recommendations and Action Items LaA Iy YRIUT 0T DLAUDUUL /LU

maudlulnefimsdaamudidiuauddy wisanusuwsiwastdyn/manseny

ol.N19ENBUTY (Training)

®b.6.

®b.lo.

Q’ﬂuu:msﬂs:m&mmﬁ'aﬁmﬂnausuimaﬁﬁamLtazsxammlaiﬁaalﬂﬂ’h & g
dvsuninau vin. Swauliidesnd el au ey v, dawSsuanuiidmiunis
ANBuUsy Lazgvusn1TUsEnInsInIIzdesiamnsuena1sn1sUsznaunisinousulu

LUU Soft File aufsdssunsenuazainaneg isndudmiunisausy wasdaainis

aoulneingnsiitaug anuduy viedivssaunisainmsvhauluindeseluilidy

YUY

ob.a.e. NMMNTWanIUnunssusyuuLas System Confisuration ﬁﬁﬂﬁmu

ob.olb. MIUTMSTANSATemauinaasutiyie Virtual Machine (Proxmox VE)

eb.e.m. NI5UINNTIANNS Container (Docker & Kubernetes)

ob.e.c NITUTMTINNT External Storage

ev.e.& NISUIMITIANTT Backup Server (TrueNAS)

olo.e.o. NMIFUTMTIANT VLAN/VXLAN Uay Static/Dynamic Routing Protocol faau
dandufilususesluszdyu Certified Internetwork Experts Enterprise
Infrastructure vi3aiipuvin wagenn

eb.e.0. NMIUIMITIANITYUNTAISEUUAT OB AETEUUUURNTS Broadcom SONIC
Raoudeaduine1nsanuiev Broadcom

ob.o.c. MIUTMTIAN1TRUNTA] Next Generation Firewall fapumaaduiilususes
Tuszav Certified Network Professional Security 38 Certified Professional
Secure Networking %5 @ Certified Security Administrator w3 @ Certified
Network Security Administrator #38 CompTIA CySA+ wiaiiigulrii w3aga
N1

oo N3lESaale Infrastructure as Code (Ansible wag/wia Terraform)

01.6.00.N1IATIVADUANTULLAZANTTOUSNITINU NISAUAKAZUITITNYISTUL/
gunsaldassdu

i

Avugn1sUsenIngan desdaviiivuanisineusuauintefiivunlude ob.o 1ng

rasiisgasidumidedesveniseusuluidasiide wisusedeinensuavamaudi/

adl/Uszaunisal wasdeniianalinaenssun1msasue fnnsaniianuiurey

o o

f
nauadunsEnausuiunatlddesnin ¢ Juving

TOR-UaV-TestBed-R34.docx P el wihil & / oo

I3 urn al'qﬁr\lfmf



$18AZI8AAUANBULIANIEYBUATDIABUNIN D TWITIwFINTUITBUaZ WAL

STUUNUAUIAINTTUDTININIGRINIA o S2UU uazaUnsal Network and Security 31U b U

N 1AT09ARNR MBS HITIEE NS UITELA TR AL ST UUIUAILIAINSTNTIVINIEINA o THUU
wazgunsal Network and Security 91u7U b Y Usznaunag
o. IA309ADNTIABS WU F M UITULE s TR S UL UAAMNSINATIITVINNEINA U o
SEUU UsEnausie
0.0 WA3BIRBUTILAESWITNY S @ A3
oo gunsaldwiviaiudayanisuan (External Storage) $1uu @ 1AT09
oo 9UNTRINTEINBFYQYIUATOUY Core Network Switch 37U b \h3aq
0. gUnIRINTEIBdYYIUATOUY Top of Rack Switch S & 1309

o

o.¢ gUnsnInTEedygIuATeUIY Access Switch WU o 1ATDY

(N o v o

o.0 iATRIRBUiImeSUINIEd wiudsolaya (Backup Server) 31U o 1ATD

5 '
as

o.00 QUNTAIUTENBUNSARAILATRUNTIIEUY

. Q‘Uniﬁﬁ Network and Security (Next Generation Firewall) U o YA

9. auantivanadariasrauiameiwidivdmiuiTeuasiuuisuuuduiainssuesas
N1981NA o 52UU WiauaUnsal Network and Security 31u9U o 9a Ha4il
®. A39IABURIADT LAUTIIAMTUITBLATWRILITTUUNUAILIAINTINDTIVINIDINIA 1 TEUY

Usznausmggunsalfanealuil

v '
e ar @

o.a  edssReNTmefitisdwuliteni 8 1n3es urazeFailnuanRtusiifd

®.0.0. HuulgUTTUIaNanany (CPU) AMD EPYC 9555P #58 9555 w3afnia druiuly
taunin 1 wiaey

o.olo. Tgosdmsuldniisaudn (DIMM Slot) lutdasnii 12 ¥os

@.@.m HRUIBAIIUTY RAM WUU DDR5-5600 ECC Registered 15 8A N2 1 T9u1A
wihgeuisdlidesni 512 GB Tnsuday DIMM Svuialitasnin 64 GB

o.a. i Boot Disk wUU M.2 NVMe PCle Gen 4 w3aiinihuuialiddasndn 48068 4
wialulaguuisanudunasyids Triple-Level Cell (TLC) w3odnn druaulidey
A1 2 e wasdarinsvhauuy RAID 1 wasilpuandineluil
o.o.@.6. 15%UU Power Loss Protection (PLP) %58 Power-off Protection %38

Power Failure Protection ¥3aiigumin ¥safnin

- < v
TOR-U'm-TestBed-R34.docxW ‘ﬁr\\"*ﬂ?ﬂ wihil ¢ / ba

SER vT]D'i)f\‘éf'\\f/



®.6.cb. 1A MTBF (Mean Time Between Failure) #38 MTTF (Mean Time To
Failure) 8814198 2 million device hours
ood Tnasndeudslithani 7 wedn Tneflswassunsil
o.o.&a. INa5H LAN LUU RJA5 Feusoldnamnnsgiu 10GBASE-T $mualites
N1 2 Wasm
mo.clo. Inain RIS dufudanisgunsal aunsadeusess IPM 2.0 16
Fuuldvsunin 1 weadn
o.o.&m. Twasadauraninuduuu QSFP28 vieind1 Swauldideunit 4 weda
ﬁaﬁuaquIUﬂMﬂaa RDMA over Converged Ethernet: RoCE v2 %39
NVMe/RDMA w3 adni1 Tatduagndies wavauayu Data Center
Bridging (DCB) mmmmigﬁusialuﬁu Jusiraties
&.e.¢.m.e. IEEE 802.1Qbb
@.e.&m.lo. |[EEE 802.1Qau
@.@.& m.m. [EEE 802.1Qaz
o.0.&ac. nmTnaziaudoudalin Core Network Switch Tude e.a
1% Tne3slonswilaasieluil uasdosszy3glidaay
3391 1. 5 Transceiver Module 5asauuy MPO wia MTP
fianunsndoudaldmuinegiy 100GBASE-SRE w3afinin
ATUATNIIUIUNDTA
337 2: 14/ Direct Attach Copper (DAC) Cable fifiaauanalal
ffounin 3 wms awnsadousoldmnuuInsgIu 100GBASE-
CRA %39AN71 ATUAINTIWIUND SR
®.0.. 18969 V8EUUY PCE 5.0 x16 WUU FHHL %39 OCP 3.0 Compatible w38fni1
Snnuswiuldtssnii 4 veq
.66, mmmﬁmsﬁy’wu@' Rack snasguawa 19 G218 duefesiivuin 1U ude 20 win
iuﬁmuaﬁﬁum%wmm 2U Fasanunsasasunsiiy CPU luawenlednlito
N1 1 Wi
®.o.c. i Power Supply WUU Redundant aualitiaendt 850w 3wiuliitasnia 2 4a

wazl@Tun1nsgIu 80 Plus Platinum Level w3 afindn Faldaruduszuuli

neludsemelnela

TOR-UaW-TestBed-R34.docx : § Wi o / ba
y cth 2

;Sfuu. f-‘;?)!’\f‘\fr\‘)/
1



oo Tnauszumwiaufafafuiiunugganuoandos

©.9.60. qUnszﬁﬁﬁmuaﬁmiaa%’umiﬁmﬂ VMware vSphere, OpenStack 1usenatae
lngilianaisseesuanniiveswdndusnniolanaistoyandnsium (Data sheet)
gudu

o.0.00. TraWilnidmivuInsinns Server flansauansaniuznisiaurasgunsal
Tudpsneufinmasuding uavaunsouansanunsnildesiaasuaulaoenlyn

(CO2) wiof1m3aunszand ue (Carbon Emission) %3 9& 11150 UAAIAINITLY

wasnuietluAwIum Carbon Emission 1a

2 '
o @

o,  gunsaldmiuiaiudeyanisuan (External Storage) $1uau 1 1A384 dRmanTAtumeiail

[ 2

ob.. tHugunsaifivimind daiudeyauuu Unified Storage deaunsavianilunuy
SAN (Storage Area Network) Laz NAS (Network Attached Storage) 16 wazidu
41a NVMe All-Flash Storage
oo, i Controller 91unuliivasnit 2 Yawazyinuwuunawuiuls
@lo.m.  TwiieAud Cache auialivounin 192GB i Controller
alo.c. @wsanad RAID wila RAID 0, 1, 5, 6, 10 lsifuatales
olo.&. i1 Solid State Drive wuu NvMe 7l inaluladuuianudunaveda Triple-
Level Cell (TLC) 30An31 vuiamuqlivasndn 15.36 T8 uiulidesndn 28
wiae @mnsanenUasunuy Hot Swap 1¢ uasdosdidondouitefianunsodiu
g0 Drive leSnlaitioandy 8 e warlianauninelui
@lb.&e. 15¥UU Power Loss Protection (PLP) #3® Power-off Protection #3©
Power Failure Protection #3aiiguLyin 306N
@.b.&lo. A1 Endurance pgnstior 1 DWPD (Drive Writes Per Day) Wutiaiagng
Uoe 5 U
@lo.&m. A7 MTBF (Mean Time Between Failure) 38 MTTF (Mean Time To
Failure) a819ta8 2 million device hours
oo, AINTT0TEITUNISIRNTEIBAINIUUY Scale up Tnwanansafina Solid State
Drive wuu NVMe tiudiuilglaitionnda 100 Drives Tasendunisiial Disk Enclosure
Largunsalsovhaiiudu naldyn Controller e

elos. AWITNIDITUNSIRLVENBAIMUIWUY Scale out lnganunsaiiiaga Controller

way Drive laanludasnii 1 Y0 Controller

TOR-uIn-TestBed-R34.docx W o / oo
Sy

I Fwn ,,sawm'-{nt/
]



...

o.lo..

®.b.eo.

o.b.eaae.

e.lb.alo.

®.b.@m.

ob.ec

o.b.ad.

e.lb.ab.

6e.b.e.

o.b.ac.

e.b.ec.

oblwo.

o.lb.loa.

&bl

@.1o.lom.

fwasadauman1 LS 3wUU QSFP28 w3afna1 91uuliue8NIY 2 WosH #D
Controller sauduuwasn QSFP28 viavualiitiosndn 4 wosen uagynnoinvLeio
Wausalun Core Network Switch Tude o.o 10 lagislaionilesanalul uazros

$UIS LA

aft

L

53# 1. 1 Transceiver Module fiflsfasauuy MPO #3o MTP fianunsaideudeld
AINUTRIU 100GBASE-SRA #30/N1 ASURIMEUIUNDIA

387 2: 14 Direct Attach Copper (DAC) Cable #ilanuenaldiesnia 3 wes
annsndousioldnunnsgiu 100GBASE-CRE w3aAnd1 AsumL LIumesH
41115014 97U NVMe over Fabrics (NVMe-of) 91 14 Transport Layer Protocol
NVMe/RoCE v2 138 NVMe/RDMA tluagnsiies

i1 Block Storage Protocol: iSCSI \{Wuatinatiay

il File Storage Protocol; NFS, SMB \Uuatntiae

il Object Storage Protocol: 53 %38 REST APl 38 RESTful APl w38 Swift 1Ju
DENYDY

@usanmvun QoS (Quality of Service) 1ol

@unsavih Data Deduplication 161

@unsavih Data Compression e

finauantilunisvi Multipath 1/0 e

U150 7191Us A uTEUUU UAn1s Windows Server, Ubuntu, Red Hat
Enterprise Linux Teluagnaiony

au130viauTINAY VMware 1

au15al41u Snapshot laldteunan 128 Snapshot #8 System

#1130%1 Volume Copy %38 Clone 1ol

5995UN15¥11 Volume Mirror 3o Replication 1a

@ w1501 Thin Provisioning 16

fi 10PS Taitiayn3n 300,000 IOPS lngd14893n Data Sheet 3adayainnnayes
Simulator Software ‘uadﬁmﬁm Storage w%@u%&ﬁmuamﬁwuu Controller, 2u1m
984 Cache, §1u2u Disk 14 luna Simulation a9 Walinns1unu Controller,

AUIRU89 Cache way 37U72U Disk 9 -AR1NA1S Simulation Lﬁumnﬁismﬂu

17 '
wa o

AnauTATURlUDD 0.b.o, 0.b.a WA o.b.¢ {BuTalAUDIZABIAUD IVINTIA

q

TOR-u-TestBed-R34.docx Wi g / be

Q}\((hn\(“

53w Jnﬂm%bf
1



Configuration 7ilinadnsvosen I0PS fidenpdasiuna Simulation warluyaenis
M55 UTLVUADIENTONAABULAZLEAIAT IOPS 91nTUsuNTN iometer %38 fio
wiaiisuwi melddeuluuazanmundounimedaudail
@.w.bm.e.Block Size: 8 KB (Random I/0 Pattern)
@.lo.lom.lo.Read/Write Ratio: 70% Read, 30% Write
®.b.loem.m.Access Pattern: 100% Random
@.lo loa.«. Storage Volume Size: lsitiaeni1 5 T8 per LUN
®.o.lom.&.Storage RAID: RAID-6 ¥3DLH18 U
oolom. 0.3 Server #ildlunisneaau: 1,2,4,8 Server MU
o.6)om.a.I0PS Tun1svnasudiusinil Generate 3nnusiag Server: 37,500 IOPS
@.lom.. 5rezanMInadauldtounin 1 .

@oloc. I Redundant Power Supply WUy Hot Swap Taulddounia 2 4n G RTARY
U103 8OPLUS Platinum wiafndt uasldamdvssuuliihnnaludssmelngla

&b lo@. @11150USM5IANTHIY Web Tnilustnatioy

&0 ob. @UNTOLTUADUNIUNIS Email kaz SNMP traps lallluednatiay

elolod. oWV U @M UUINI5IANIS Storage uaz W sndulunisuansa IOPS,
Throughput ta

oo gUNININTEEdY104AT8Y1 Core Network Switch 1uiuegeiay 2 \AT09 wrazAsas

12
ey s as

finquanU@Atue fa

il 1

oo, uguUnIal Open Networking Switch fisesiunisindaszuuufdanisieiedns
(Network Operating System) saluil Broadcom SONIC, Pica8, OcNOS 1o 1Tu
pg19UoY

@.mlo. 3 Network Operating System §%a Broadcom SONIC w%’aum‘;ﬁnﬁaﬂ’uaw
wuU Enterprise Support Wusgesiialivesnin 3 Y

e, ¥oulu Layer 3 Switch Iallusgaties uasmvayu IPvd uag IPv6

a.mg.  dnurwaudlidounin 16 GB

s i1 Solid State Drive vuinauglitounit 64 GB %5980

a e A | & o %% ' P - =
e, UNasAgaunaluy QSFP28 #aann Qququ“tuuaﬂﬂ?'] 32 WO IﬂUﬁJi']EJﬁSLE)Uﬂ

De
=he

v oo
TOR-um-TestBed-R34.docx x l WU « / oe
P At

S3uw .f]ﬂ'!sn’§ﬂbf



®.M.D.6.

@.m.D.lo.

@.en.D.en.

il Transceiver Module #ifl¥asiauuy LC Duplex sas5unsifiouroniy
WA 100GBASE-CWDM4 w3afnd d1uuliiesndn 10 Module
fimsdeuseislaiuildelul uarieszyislitaon

3371 1 § Transceiver Module ifisasauuu MPO w3a MTP fia1unsn
\Fourelinuu1nsgiu 100GBASE-SRE wIafind1 Swauliidesndn 16
Module

3341 2: 1 Direct Attach Copper (DAC) Cable fifinasgnaliitfosnin 3
ng ansnideuseldniunn@ssiu 100GBASE-CRE Srurulidanndn
16 Ly

i1 Transceiver Module Mianauy LC Duplex $945UN15W0BU#ADAY

1IM3FIU 10GBASE-LR w3afini1 $nunulidesndn 6 Module

o.an.el.  Switching Capacity %39 Bandwidth Capacity laltiaenin 3 Tbps

®.0n. 6.

®..Cx.

®.N.&0.

.M. GG

®.0.6,

@ .en.@en.

@.0N.60C.

@.mn.e,

®.0.6D.

Forwarding Rate lsitiaenin 2000 Mpps

&11150v1 Routing Protocol WU Static Route, OSPF, BGP éldusenstios

$995UN15a519 VLAN lnag19uas 4,000 VLANs

5895U MAC Address aegalitiosndn 250,000 1en13

3993U Jumbo Frames @i laitioandn 9,000 Bytes

5995UN13%1 Programmability Tagld Tools latn Terraform w3 Ansible 1y

0191108 LaYSDISU REST APl d1m5uni1s¥in Network Automation [usgniiias

58495V L3 Multipath wuu 64-way Equal-Cost Multipath (ECMP) N30ANT

spasuluslamaadnsunisyin Network Virtualization Laz Network Overlay A9

VXLAN, BGP-EVPN latllustnation

fineuanUR Data Center Bridging (DCB) muuasgusiolud

&.m.eo.6.[EEE 802.1Qbb

e.n.eo. 0. |EEE 802.1Qau

@.m.eo.m.lEEE 802.1Qaz

@men. 3893 UN19Y1 High Availability uu Multichassis Link Aggregation Group

(M-LAG) waz Virtual Router Redundancy Protocol (VRRP) Talusenstio

TOR-UW-TestBed-R34.docx

Wi eo / bae

SR e
NI

,5§um S}ﬂﬂr«)f‘ﬂ!



®).MN.® .

®.N.GCX.

®.m.vo.

®.m.oe.

&.m.ble,

@.6n. o,

®.m.oa.

&.m.lod.

®.m.loo.

®.6n.\oe.

@.mlos.

..o,

fiynd1elnd1599 (Redundant Power Supply) liiiaenida 2 ga lagaiunsanen
Wasuyasel Taglddndudesdngunsal (Hot-swappable) uagldanuiuszuy
I nslulsemnelnale
fnauszuisaudeufadaiusuunggaareandes uaznondouldlag
Lidndusaslingunsal (Hot-swappable)

asouImsinnisaunsaiiiu Port Management wuu RJ45 16

5895UN13Y1 Traffic Analysis wuU NetStream %39 sFlow #3539 NetFlow %38
WBUWIN Y50ANTY

$9395U Network Security Features v ACLs (IPvd wag IPv6), IEEE 802.1X%,
RADIUS uaz TACACS+ leduptnatias

3945V Quality of Service (QoS) wuu DiffServ, Traffic Classification way Traffic
Shaping lalluadnetioy

58493V Link Layer Discovery Protocol (LLDP)

finuautilunisvin Streaming Telemetry wiaifiguiin dwdunisuadined
LASDUBLUY Real-time

59950 Network Time Protocol (NTP) %38 Precision Time Protocol (PTP)
danuanunsalunisdanissinu CLI, SSH

spfun1sinnsulusineea SNMP, gNMI, Syslog Taluaenaon

gunsadfietunsiusesnasgiu FCC, CB, UL, CE, RoHS-2.0 Wueteloy

o« . gUnsainszedyaun3etie Top of Rack Switch §1uiuaeeay 5 1A309 UiaziATDdl

AasIRTUAGIE

Wugunsal Open Networking Switch fsae3unsindeszuudfuAnisinsetne

6.€.6.
(Network Operating System) selUil Broadcom SONIC, Picas Ihiusesiion

o.c . 1 Network Operating System §%o Broadcom SONIC w%’ammw%msﬂﬁuaw
WUU Enterprise Support luszeziialddesnit 37

o  yanndu Layer 3 Switch leiluagnailas uasatuayu IPvd uag IPv6

owc fwoinfeusouuu RIS aunsaidousaldmuunnsgiu 100BASE-T,1000BASE-T,
2.5GBASE-T vi3ofnin aruauliitesnidi 36 woim

o Owasmdounouuy RIA5 auninid ousaldmIuuInggIu 1000BASET,
2 5GBASE-T, 5GBASE-T, 10GBASE-T v3afina1 fnuulitasndy 12 wase
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®.C.D.

®.c&.0).

®.E. .

®.&. .

@.€.®0.

®.C.06.

6. b,

®.&.G6m.

60.€.0C.

®.E.a,

®.€.®D.

®.C.e0.

®.C. .60,

®.C.G6

o.€  gunIal

finofedousia Uplink 50 Trunking wuu QSFP28 v3afinin dnurulivennin 2
wosn Inovnwosnasoadl Transceiver Module fillasiouuy LC Duplex awnsa
\ouspldmunInTgIL 100GBASE-CWDMA %3ofindn Asumudiumesn
fivasaudn lideanin 8 GB

i1 Solid State Drive vuiaaugliveenin 32 GB wiagan

{1 Switching Capacity 3® Bandwidth Capacity l/d88n31 500 Gbps uay i
Forwarding Rate liteasnin 800 Mpps

3995UN13831 VLAN Iangnsdas 4,000 VLAN

5895U MAC Address gsgaliitfaandt 15,000 1193

5893V Jumbo Frames gsgnlsitiaendt 9000 Byte

a1130v1 Routing WU IPv4/IPv6 Static Routing W3aanin

fanuanusalunisyvin Authentication Wuu RADIUS waz TACACS+ lavduseng

e

Gl
ﬁﬂqm'wlw%ﬁﬁmummuﬁuiﬁ (Redundant Power Supply) $1uiulddesnin 2
gm SmauszursaufeuTILfuALgEaToed0e wazaunsaldamuiy
szuuliihanglulssnalneld

ANsaRARIUY Rack 11nsgIuwun 19 Hald

gunsalfeslifuinmsgiu FCC, CE, CB, UL Wustinviay
AWN30UIMTIANTaUNTAINIUNTG CLI, SNMP 1R

. foathpSasmnensaiieniufugunsal Core Network Switch Tudio o.m

N¥ALFUYILATEUIY Access Switch 91UIUDENIUBY 3 LATDI WAATLAT DI

7 ' v
Qs o v o

ANANURATU A

oo vl Layer 2 Switch Iéilusgnstios uazailuayu IPva uaz IPv6

odlo. ifimasmioudaiivisiowuu RIS awnsaidounolfnuanass i 100/1000BASE-
T safni Suulideendt 24 wasa

oo fwosmdouse uplink wuu SFP+ suauliitesnin 4 wedn Tawil Transceiver
Module Afisasauuy LC Duplex anunsnidousial@niuunnsgiu 10GBASE-LR
w3aANI1 ASURINIILIUNETA

o.&.c riieauIivds DRAM uialivdosanid 512 MB waziiviiea1udnvile Flash
Memory vualitaendi 1GB
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a.&.& i Switching Capacity %38 Bandwidth Capacity lutiasnin 100 Gbps #3aan?1
waz 3 Forwarding Rate laitlownin 80 Mpps 3N

a.&o. T9I5UNTATIE VLAN lanednation 4,000 VLANS

o.&0. 7895 MAC Address asgaliiaundn 15,000 ums

o.¢.& 833U Jumbo Frames gsanlitpenin 9,000 Byte

e.&.& #1130 Routing WUV IPvA,IPv6 Static Routing w3aAna1 e

o.&eo. 1 A310d181501UN15M1 Authentication, Authorization LUy RADIUS &g
TACACS+ leiduaentoy

o.&.@0. 7995UN15" Link/Port Ageregation Group ligsgmliioenia 16 Group lag
58395UN9¥ Link/Port Aggregation laigeaalyitioendn 4 Link/Port per group

o.&.olb. pUnsalansaldiuszuuinihlusemnalvgld

o.&.om AANIORARIUL Rack 1NATFINTUIN 19 DIl

o.¢.oc. gunInifedlaiunnsgiu FCC, CE, CB, UL ustutioy

o.&.ed. AMWITNUINTINNITRUNTAINIUNIA CLI, SNMP waz Web Management 1a

o.&.ab. fosdiAdasmnemsfiisaiufugunsal Core Network Switch Tufe o.m

o o

ob.  iApInRLinosutithedmiudsesioya (Backup Server) Snurusenatios 1 e uraz

Lﬂgaqﬁﬂmamﬁﬁﬁuﬁwﬁaf‘:

ope. 3ssgUNTAliNE (Server) ansaRnRIULE Rack 1nsgIUTLIA 19 AlK

el AnulgUsranananaid (CPU) 51 Gen Intel Xeon %3e 4" Gen AMD EPYC %39
A funudssanana (Core) Liidosndt 16 unu ( Core) fmnuiliiounin 2.0
GHz f1uaulidtaenia 1 wule

eo.m  dvodwmsuldmineninudt (OIMM Slot) laitiaunin 12 ¥o9

ob.c. HUUIEAMUIIANLUL DDR5 ECC Registered vuinsiulidasnit 128 GB usiay
DIMM flgunalaiveani 64 GB

oo, $097UNSARRS Hard disk wila SATA w3 SAS 211M 3.5 i flaunsonamudsy
AUy Hot-swap litaenin 12 iy

oo & Boot Disk WUy M.2 NVMe PCle Gen 4 fil¥imaluladinussainuduravesie

Triple-Level Cell (TLO) w3afinirvuinlitosni 480GB I1urulinasnin 2

VI8 KAZAIAINITYINIULUY RAID 1 uazilnaaudidaluil
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®.0.0.e. 15¥UU Power Loss Protection (PLP) #38 Power-off Protection 58
Power Failure Protection #Saliguil w3afn71
®.0.0.. A1 MTBF (Mean Time Between Failure) n38 MTTF (Mean Time To
Failure) ®g19tiae 2 million device hours
@.o.0). 1 Hard Drive WUU SATA #3afnin vunladesnin 20 T8 Sruiulidaenin 9
e
@b.c. il RAID Controller Card #isa95un159i1 RAID 0, 1, 5, 6, 10 wiou Cache wurnlyl
Upyni 8 GB
oo inasadouseuuulauuunilsasioluil

' ©

WUUT 1 QSFP28 uFedinin s1uiuliesnin 2 wesn lnsynwainazdaail
Transceiver Module 71 Was8uuy MPO wia MTP 7 aunsoid ausaldniy
1M551U 100GBASE-SRA %30ind1 AsuAuswunesh awnsodeuserugunsal
Core Network Switch Tut® e.m
wuud 2: SFP28 wiednd sruaulidesnin 8 wosn lnennnesnazdasdl
Transceiver Module fianansadiausolfinuannsgiu 256BASE-SR wiefnin asu
ANTIUIUNES A WEPNRaEnTs Aggregate wardlgunsniudasdnygyalianingg
Jeusafugunsal Core Network Switch lude o ldmuuinsgIu 100GBASE-
SR4 M3BANI
&.5.00. Inodanuu RIA5 1Tousoldmuunsgiu 10GBASET Suuliitasnt 2 weda
o.0.00. SINOSAUUY RIA5 ipsBssuMTiIues IPMI 2.0 Sruaulitdesnin 1 wesn
®.0.0l. il Interface PCI-E 5.0 sruaulaitionnin 5 9e¢ lnasodvia x16 hitieendt 2 vas
®.5.0a. 3 Power Supply WuU Redundant sunalitasnda 1200w uaglasuuinsgiu 80
Plus Platinum Level u3ofing Gsldrusussuuliineluusamealnels
o.5.0c. gUnIAlfsdlivofiuRTareanfumestitluie oo
o, gUnElUTZROUMSAaR LAz URTAIBNY

wa e

o.cle. § Rack dmiurias Server Snnuateiey 2 § wrorglnnaulRdd
o.0.0.0. WU Rack 19 7 muussgiu EA310 niewfisuin aue 42U Juy
agatiay Aan fanunddlddesndt 80 lwudiuns Audnlivesndn
120 wuiwns Suszgdunuuuiuiy viudssquuuiiiivesgngusvuie
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o.0.6.lo.

®.67.@.0.

®.0.6.&.

flassaramdnndudsusesesiudmiinldoonia 1,000 Alandu A
waauiualindgszuu Powder Coating wiansiadauialansiensa
Wi 13NN

1l Power Distribution Unit 97u7ulddeunin 4 4a unazynsesiu
nseualvvinliueenin 32A wipu Circuit Breaker, Overload Protection,
Short Circuit Protection wag Surge Protection

AUNNSFUTDININTFIU IEC60297 1Uuptineilay

o.olo. § Rack dwiurasdtinau Iuiiegtes 4 § usazginuantRnad

6.0.0.6.

a.allolo.

.. o.m.

®.0lle.c.

&®.0llo.&.

®.0lo.D.

...

ug Rack 19 T2 wwsgiu EA-310 aunlideendt 15U farmntiely

Younin 60 wuAluas Audnlitaanin 60 wudluns

flassarandnndudsusesasuihminlivasnia 150 Alansu A9

wdaunuaiuauszuy Powder Coating 13an15tAfauRlanzsiond

wie wieaAndn duseguiuvulaviaienszanisienionaradnla

A wgandouszuuion

fivaauszuIeANFeuRUUEBISUNUAT (Low Noise)

il Power Distribution Unit $1u7uldasndn 2 4n unazynsassy

nyznalwiladoenin 15A wiau Circuit Breaker, Overload Protection,

Short Circuit Protection, Surge Protection

il Fiber Optic Patch Panel s0s¥un1sidauraane Fiber Optic Loy

n11 12 Core vunalitasnin 1U diinawiin Ferrule Connector (FC)

AsumLEILIL Core uariinnautidweludiduothaios

o.0.0.&e. Ferrule uaz Alignment Sleeve vieu7an Zirconia Ceramic

o.0lo.&lo. Connector Body videlaveiaauudwsmuniy T
atly

e.0.lo.&.m. Polish Type wuu Ultra Physical Contact (UPC)

flrdaususeauld

HIUNNT3UTRINNAIE U IEC60297 Wuneinlay

oo, Fiber Optic Patch Panel 91u7udenaian 1 9a sasiunIsieunoany Fiber Optic

laitimenin 48 Core aunlitiosnin 1U fivirauia Ferrule Connector (FC) ASU

o =i wa ) 5 g 1 v
ausuau Core uasiinuaudfdsieluiliiuatiiioy
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. Q'Uﬂ‘ifﬁ Network and Security (Next Generation Firewall) 92u2u 2 10 LLﬁiax‘Qﬂﬁ@]maM‘u 8

..

o.lo.

lor.en,

lo.&.

[N
.o,
lo.¢el.

B.c.

a.a.mae. Ferrule way Alignment Sleeve viaia3dn Zirconia Ceramic

ocl.ale. Connector Body vhdnelavedifaundasmumu Tiduady

@.al.an.an. Polish Type wuu Ultra Physical Contact (UPC)

o.o.e. 8Unsnl Thunderbolt to 10G Ethernet Adapter/Converter §1uruagnstion 2 yn

urazamilnuauTRRaE

ooce. Ineindouseiugunsal Computer PC/Notebook #aawasauile
Thunderbolt 3 #3aAni

oc.clo. fwasaieusa Ethernet LAN fiflfarauuy RIG5 sasiunisidousioniu
un3gu 10GBASE-T et usgnaves uwazillWdyanuuanianiugnis
Jousio LAN

eo.ca. 3995UNsIgUiUsTUUUGURNMS Windows 11 Lag macOS lagaansn
Tdauuuu Plug-and-play w3adl driver aduayulagasuiiu

o gunsaifasamsavinuldlaglddeaiinsdeusalniiainuvdsiig
TWARufnnieuendinias Adaptor/Converter

e.o.c.& FAsaInnIanLuUlrlinIssEUIEANS BUIING AT

wa o

Zhe

Wugunsal Appliance Aoonuuuduntianizne wevminiidu Next Generation
Firewall

finasaiousiowuu RIA5 seasunisifeusieninung 1 Gbps viieRnin S1uauliitieanin 16
nasn

finesmfoudauuu SFP sasfunsiieusaiiannuia 1 Gbps wiednd1 Srunuliifesndy 3
wosm Inuaedasil Transceiver Module fiflasiawuy LC Duplex seadunisifeudaniu
M35 1000BASE-LX m‘ummﬁwmuwas‘mﬂxmm’uam%iaa

'
=

finodadaudauuy SFP+ sesiunadaudefianands 10 Gops u3afnit Srululivesniy
5 wosn lnuazdasdl Transceiver Module Aifivasiowuy LC Duplex sasfunsifiausioni
103974 10GBASE-LR ASUATLE LB LAY ATe

fiwadn Console wuu R4S laitiosnin 1 wosn

#71150%1 Dynamic routing WUy OSPF, BGP, RIP latduaeation

s95UN1S¥YI1 Network Address Translation (NAT) Wag Port Address Translation (PAT) 1@

5995V IPV4 way IPv6
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b.@o.

b.ee.

o.ak.

lo.@m.

b.ec.

o.@d.

lo.@D.

0. @e.

b.ec.

v, e,

v.wo.

o.be.

©.bl.

. wen.

b.ba.

o.lod.

o.lbb.

.o,

Firewall Throughput litaend 35 Gbps

Threat Protection Throughput lidesnin 5 Gops

a1u15aseeTun1sd eusewdeufu (Concurrent Sessions) lélaliaen3a 10,000,000
Sessions Laz@ L1505 U908 sun aluy (New Sessions) Laly oundn 350,000
Sessions/Second

5995UN15V IPsec VPN, SSL VPN leillluagneden

sosfunIsiliousariny VPN wuu Site-to-Site uag Client-to-Site

IPsec VPN Throughput ldtiaanin 36 Gbps

seasuluslapaadinsun1svi Network Virtualization Wag Network Overlay g VXLAN,
BGP-EVPN lailuag1atioy

5995U SD-WAN dmdunissanisidunansideusefivanyany

5945 UNTISYIeUA NYE Virtual Domains/Systemns 1A 08’ 19188 10 Virtual
Domains/Systems

5895UN15YN High Availability (HA) Wuu Active-Active W3aL¥8 ULy Lag Active-Passive
wsatiauin Iaduserales

ﬁnmiwlwﬁﬁwmwmmuﬁulﬁ (Redundant Power Supply) $7uaulsitiaunii 2 e

L3

gunsaifiiauedaasunsTusesmnsgIu FCC, VCC, CE, RCM, CB, UL Juaghuloe
a11150v Content Routing lussuunisuendaslusinnea ICAP wieluslareadus 74
awannsafisuiviefnda leluedaley
anwsadendafuszuuanaaeufoanauaisusn vl Cloud Service tiadiAsIglng
uazAIILAD Rl

fisruunsaaeuuazuUadindifordnlfniidudunse
flannuanunsaluntsnsaduuazasiunisunsszuinvedafauazioanaiulugg wuu Real
time

anunsniudayadoanaiu (Threat Feed) 9Mnmauanluguluy text uag STIX/TAXI 1ng
\@0n IP, Domain Name liaz Malware Hash 1]

a11150v1 Application Control and Visibility ﬂ'ia‘umauLLaﬂwﬁLﬂ‘ﬁ’uﬁ'I%’awuﬁuaa'wa
wwsvanglutagdu

soe¥unImTIeaauflde (User Authenticator) fu gwdeyagldiunislugunsal (Local

User) , Active Directory (AD) uag RADIUS Tau83a151150v119 U Single Sign-on 1ol

TOR-UW-TestBed-R34.docx ) W e / oa
geEm 1

~ §u\.n rS‘OﬁN?ﬁ\!
|



bloc. @74150%1 Multi-Factor Authentication1u‘§J‘lJLLUUGfN‘] % U Token-based, Mobile
Application #3aLfiguLyin ‘b‘i’]ﬂQUﬂi{lj‘ﬁ'Lﬂualﬁﬁﬂmﬁﬂﬁﬁﬁfﬁ’lu’]iﬂLﬁ‘ua Third Party
Software 89 ioadulifauanusaild

b.loc. @508 Log LUy Syslog T8 Server nauenla

o.00. #1150V M138An5uT8UE (policy) uaznnsaaRa Frewall uaz SD-WAN liHu Web
Browser lalaonss

b.me. { Dashboard wanananisiduuuigunsaiies LﬁaLLam%’ayjaLLawwﬁLﬂ% 73 Inbound
way Outbound luguuuunsiv wiswnsn wionuans Top applications liuy Real time

wazanuyMsldeu CPU, Memory way Session Iailustniae lnauanalusuuuunswila

NSAARIUAZNIIVARBUTEUY

um. [Fimuns1aununm Diagram (Bnansuuy 1) wannnafesnsideusesswinsgunsalanag
srufesrunuiianIuiiangs o Udnnty 1 o1asufiinns tenamsuuy 2) Taodruzaisusznin
$IANALADITNUANTITNUIIU UAITIAN AL UIEILUUUAAWMAUAIN Diagram fuaninisinga
gunsel unudwiRuaedyguuazanaliih Tmﬁarﬁ"}Lmﬂanﬁﬁmé‘x"'qqﬂnim‘TuLLsiaz Rack Lo
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v

AauznsUsEMInTIAdainsAnaessuu/aunsalana lulasimnas siufswenviuainng q u

<

U3nafiuidu 1 e1asufoRnig uidm Ingmstuwiedsenalng $1ia (um.) dninaulng s

Srauaufainsiansgunsal # v, Wuddmuald lagldvitliszuuiaudome siwnday
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e e

$1LN1IN8Y 1287, 114 910 TRvvihaumnaiuvus uwaslfe Printer duvusay 2 1du lUds Top

of Rack Switch tuda 9. e.c

Fruznmsuseninsiatdesdainasiiuais LAN wuy CAT6A w3aiinda 910 Management Port

vasgUnsaimnn wazssrliey Management VLAN Weniutiisuimisinnsgunsed
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®0.

@6,

el.

&o. 1918 UTP CAT6A @ uu1msg1u ISO/IEC 11801:2017 Class EA %38 ANSI/TIA-568.2-D
Category 6A LLaxﬁi/aG}ﬁ:iJmEJLLUU Low Smoke Zero Halogen (LSZH)

&, 1150 RIA5 CATEA Ainindudayunioindeunasmuil fanumunlitfesndn 1.27
micrometer (um) %38 50 microinch (uin) WI%IE18ATUNIATEIY T5688 Wiay Boot
Uaafunsvinsediiinuniwgs

&.a. foulignuranisaaauUsaniawnmssudatayadmiveny LAN CAT6A iy

HouUzn13UTENINTIANFBITANILAEIAUATY Fiber Optic wila Single Mode uaz Multi Mode

s = 1

dwfudeusiogUnsainuununin/unudaiilasunseulioneusnssunisanasuiagmuda f.

o. Wazdmiunsdiffinisdiuans Fiber Optic Tusewinavias ssfoufuangsu Fiber Optic Patch

Panel fiflvhrauiin FC

a1 Fiber Optic #osfinmautfwoluil

.0 M@ Single Mode a1fin 052 wiodnin wazdulummannsgiu IEC 60793

oo, Ians Multi Mode wfin OM4 w3adindn uazluluaunasg IEC 60793

.. AOINTIBIUNANISNAEDY Optical Loss Test Set (OLTS) uatilnanisnaaauyseaninimnis
Sudatayadmiuany Fiber Optic mmﬁuﬁﬁmﬁmﬁaﬁamwmu Fiber Optic Patch Panel

Q’wzmsﬂsxmmqmﬁamzaﬁh Configuration dwiugunsallulaseinig AL v, fvusld

douznsUszninsimaesinng Rack dwmiuresszuugunsal a esszuugunsal 104 81A13
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UfURnns Sauetretios 2 § Tnefinnautiusrgunsaiussnaunute o e.0.e wiouisinss

Breaker uaziduanglui AC 99099l U, fvun

faurn1sUsenaesAfedinaeg Rack dwsuriesdinnu a eefiRaw 113 $unusduion

3 ¢ uwasdmiuresseyn 108 Sruauegntion 1 ¢ laslauadinazguniaisznounude .

o000 uaziAuagliin AC 99n99f vIn. fvua

ﬂﬁiLﬁuawanﬂLﬁuﬁZﬂawaﬁﬁymm wazaneli duuzmsdszmasasesnesdimsdaimieiay id

AsULUUT U Avue ez Label fiuanwany wagmsanaamy N szor 5 wes lunsiii

unsifuany Fiber Optic drusewinavissufjuiianuazivaiivio Flex dmiuviavinane

Q’ﬂjusmi‘d'ﬁxmmwmwﬁaaﬁ%ﬁumﬁmmLLazﬁmﬁgwaw&m%ﬁaﬁaMﬁ

®.6. ﬁ“fmwlu,azﬁmﬁy’waw&n% Proxmox VE Version 9.1 vﬁaqaﬂ'iﬂ WiDU Subscription License
sy Basic sruvinan 3 U Taedl Subscription dmduiAiasnaiumeduitie lude 2. o.0
Sunulitiosnin 8 1ates uasvhnsindeuiaIasneuTimesutied van. fuua

ololo. TamuarfindssruuUFiAns Ubuntu 24.04 LTS v3eganin uulA3 peRauRAasILYY
W30 Virtual Machine 71 uam. fwus

oo, SavLazinfewondLds TrueNAS Community Edition uuiA3ssasuiimasiuvedmsy
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olo.c. Samuariindaaniurd Ansible waz/m3e Terraform U Virtual Machine $1uaulaifae
A 1 1ASewmud um. Avun

slo.&. SAMLarfiniwoniuad Microkss Litpadne Kubernetes Cluster AN Conﬁguration‘ﬁ
UM, A%UA

slob. TamLazRnfwenRLIg Docker ULLAIBIRBLTILABSIIYNY W38 Virtual Machine 1 uan.
AMUA

v

oen.§ BUzN15UTENIATIANAEABIUTEI U Az ARSI N sTdna s Iiiresgunsalynsiansi

u
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VRIINAIUNAY R
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n1sIanIsUTEgRAanIuALAUKINTALiulaTInsidruenssunsAIR UL ANLYR UM,

= (7 ) ] 1 v ot € = 3
NSWANMHUAVRUNUUUTEI0819UDY 2 dUATNADULIATY

8. ANdIuaU

o. {{‘wxmiﬂixmmﬂmﬁaﬁﬂﬁmasa’quauLmunﬂw/Lquﬁw{alﬂﬁthuaﬂwﬁas TagdoadnvinLuy
Soft File #elUsunsy draw.io 7t v, anunsaudluiudnluntendald wieuialwdiulaniu
jUuuu PDF
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