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Toshkent — 2026-yil
Loyiha tavsifi: loyiha doirasida ma'lumotlarni saglashning joriy infratuzilmasini modernizatsiya gilish va
«Asia Trans Gas» MCHJ QK (keyingi o‘rinlarda — Buyurtmachi) asosiy biznes-ilovalari va xizmatlarining
barqaror, nosozliklarga chidamli va yugori unumii ishlashini ta’minlash uchun Mid-range yoki High-end
toifasidagi ma’lumotlarni saglash tizimini (keyingi o’rinlarda — MST) xarid gilish rejalashtirilgan.

Mid-range yoki High-end toifasidagi MST quyidagilarni ta'minlashi kerak:

. maksimal unumdorlikni — All-flash arxitekturasi, yugori lOPS ko'rsatkichlari va minimal javob
kechikishi tufayli, bu aynigsa Buyurtmachining biznes-ilovalari 24/7 rejimida ishlaganda juda muhimdir,
. arxitektura darajasidagi nosozliklarga chidamlilikni — uskunaning bir gismi ishdan chiggan taqdirda

ham biznes-jarayonlarning uzluksizligini kafolatlash uchun qo‘sh kontroller va barcha muhim tarkibiy
gismlar bo'yicha zaxiralash;

. miqyoslanuvchanlik - uzilishlarsiz hajm va unumdorlikni dinamik kengaytirish imkoniyati bo‘lib, bu
yuklama va ma’lumotlar hajmining o'sishiga egiluvchan tarzda moslashish imkonini beradi;
. korporativ darajadagi funksiyalar — deduplikatsiya, sigish, yuklamani intellektual tagsimlash, QoS

va yetakchi gipervizorlar bilan integratsiya.
MST migyoslanuvchan bo'lishi va funksional imkoniyatlarni oshirishga imkon berishi, shuningdek, boshga
axborot tizimlari bilan integratsiyani ta’minlashi kerak.

Loyihaning maqsadi: ma’lumotlarni saqlashning ilg‘or texnologiyalarini joriy etish orgali Buyurtmachining
IT-infratuzilmasini modernizatsiya qilish. Bu taqdim etilayotgan xizmatlarning ishonchliligi, xavfsizligi va
samaradorligini oshirish, shuningdek, raqamli mahsulotlar va xizmatlarni yanada rivojlantirish uchun
ularning moslashuvchanligi va migyoslanuvchanligini ta’'minlash imkonini beradi.

3. Texnik qismga qo’yiladigan talablar
Yetkazib berish to‘plamiga 1 (bitta) ma’lumotiarni saqlash tizimi kirishi kerak.
Yetkazib beriladigan ma’'lumotiarni saqlash tizimi quyidagi texnik talablarga javob berishi kerak:
Tavsifi Texnik talablari

Umumiy talablar

Massiv Mid-range yoki High-end sinfidagi uskunalar majmuasini o'’zida aks ettiradi va maksimal darajadagi
uzluksizlik, ishonchlilik hamda nosozliklarga chidamlilikka ega bo’lgan modellar qatoriga kiradi.

Tizimda foydalaniladigan dasturiy ta’'minotga bo’lgan barcha huquglar OEM litsenziyasi asosida tagdim
etilmasdan, balki MST ishlab chigaruvchi kompaniyaga tegishli bo’lishi kerak.

Elekir ta’minoti tarmog‘iga (220 V, 50 Gs) kamida ikkita C13 - C14 kabeli bilan ulanish uchun kamida ikkita
ta’'minot blokining mavjudligi.

Yetkazib beriladigan ma'lumotlarni saglash tizimi zavodda yig'ilgan bo’lishi, seriyali ishlab chiqarilishi va
ishlab chiqaruvchi tomonidan seriyali ishlab chigarish to’xtatilishi e’lon qilingan uskunalar ro’'yxatiga
kirmasligi kerak. Ma’'lumotlarni saglash tizimining hayotiy sikli xarid gilish vaqtida kamida 5 yilni tashekil etishi
kerak.

Yetkazib beruvchi original uskunani yetkazib berish bo’yicha uskuna ishlab chigaruvchisi tomonidan
berilgan MAF (Manufacturer's Authorization Form) hujjatining as! nusxasini yoki uning nusxasini
O’zbekiston Respublikasi hududida yetkazib beriladigan uskunaga ishlab chigaruvchining kafolat
majburiyatlari tasdig'i bilan taqdim etishi kerak.

Arxitektura

. Massivda go’shimcha shlyuzlardan foydaianmasdan SAN va NAS funksionalligi integratsiya
gilinishi kerak. S3 obyektli kirishni qo’llab-quvvatlash afzal ko'riladi.

. NAS (NFS, CIFS), IP SAN va FC SAN protokollarining mavjudligi. NDMP'ni qo’llab-quvvatlash afzal
ko'riladi. \

. SAN va NAS xizmatlari umumiy resurs pullaridan foydalanadi; S3 qo'llab-quvvatlangan taqdirda,

obyekt xizmatlari ham xuddi shu pullardan foydalanadi.
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. Massiv uchinchi tomon ishlab chigaruvchilarining shlyuzlaridan foydalanmagan holda NFS va CIFS
protokollari orqali fayllarga kirishni ta’'minlashi kerak. Fayl xizmatlarini massiv kontrollerlarida ham,
shuningdek, yetkazib berilayotgan tizim tarkibida yagona boshqaruv va umumiy saglash pullariga ega
bo’lgan o’sha ishlab chigaruvchining ajratilgan tugunlarida ham amalga oshirishga ruxsat etiladi.

. {shni to'xtatmasdan vyangilashni qo’llab-quvvatlash. Kontrollerlarni yangilash ularni qayta
yuklamasdan va xostlarning ma’lumotlarga kirishini uzmasdan onlayn rejimda amalga oshiriladi.
. Yangilash paytida kiritish-chiqarishning gisqa muddatli pauzasi ilovalar yoki virtual mashinalarning

ishdan chigishiga olib kelmasligi kerak.

Form-faktor

. Massiv kamida 2 (ikki) ta faol kontrollerga ega bo'lishi va standart 19 dyuymli shkaflar hamda
stoykalarga o’rnatish imkoniyatiga ega bo’lishi kerak.

Balandlik

. Kontroller polkasining balandligi 4U dan oshmasligi kerak.

Tashqi interfeys modullari

. O'rnatilgan SFP+ modullari va komplektida kamida 8 dona ulovchi kabellari bo’lgan kamida 8 ta FC
16 Gb/s porti.

. Kamida 2 ta 1Gb Ethernet (Management) porti.

. O’rnatilgan SFP+ modullari va komplektida kamida 8 dona ulovchi kabellari bo’'lgan kamida 8 ta
Ethernet 10 Gb/s porti.

. Tashqi portlar sonini kamida 16/32 Gbps FC, 10/25/40/100Gbs Ethernet va RoCE 25/100Gbs
gacha kengaytirishni qo’llab-quvvatlash.

Protokollar

. FC, iSCSI, NFS, CIFS; S3 — afzalroq

OTni qo’'llab-quvvatlash

. Microsoft Windows® Server® / VMware ESXi™ / VMware vSphere / SUSE® Linux® Enterprise
Server (SLES) / Red Hat® Enterprise Linux (RHEL) / Ubuntu Server Edition LTS / Oracle Linux
Kontrollerlar

. Kontrollerlar gaynoq almashtirish imkoniyati bilan bir-birini dublyaj qilishi kerak.
. Kontrollerlar active-active konfiguratsiyasida yuqori uzluksizlik avtomatik rejimini ta’minlashi kerak.
. Kontrollerlar active-active rejimida ishlaydi. LUN hech gaysi kontrollerga tegishli bo’imaydi. Xizmat

yuklamasi ikki yoki undan ortiq kontrollerlar o’rtasida muvozanatlashtiriladi. Xizmat ishlashi davomida IOPS
va protsessordan foydalanish koeffitsiyenti bo’yicha kontrollerlar orasidagi farq 10% dan oshmaydi.

. Massivdagi har bir kontrollerning kesh-xotirasi kamida 256 GB, tizimning umumiy kesh-xotirasi esa
kamida 512 GB bo’lishi kerak. Kesh hisob-kitobiga disklarda amalga oshirilgan xotira kirmaydi.

. Massivning barcha kontrollerlari bir vaqtning o’zida faol bo'lishi kerak, ya’'ni barcha kontrollerlar bir
vagtning o’zida istalgan mantigiy tom (LUN) yoki fayl resursiga o’qgish va yozish ruxsatiga ega bo’lishi kerak.
. Yetkazib beriladigan tizim uchinchi tomon ishlab chigaruvchilarining shlyuzlaridan foydalanmasdan
fayl va blok protokollarini bir vagtda qo’llab-quvvatlashi kerak; fayl xizmatlari massiv kontrollerlarida ham,
shuningdek, yetkazib beriladigan majmua tarkibidagi yagona konsoldan boshqariladigan xuddi shu ishlab
chigaruvchining ajratilgan tugunlarida ham amalga oshirilishi mumkin: FC, iSCSI, CIFS, NFS; S3 obyektli
ruxsati afzalroq.

. Massiv kontrollerlarni qo’shish orqali klaster qurilishini qo’llab-quvvatlashi kerak.

Unumdorlik

. Yukiama profilida: Block Size - 8K; faylning o'rtacha o’lchami - 2GB; o’'qish/yozish 70/30 bo'lganda
NFSv4.1 protokoli orgali - kechikish 1 ms dan oshmagan holda kamida 150 000 10OPS bo’lishi kerak.

. Yuklama profilida: faylning o’rtacha hajmi — 512 KB, protokol — NFSv3; o'qish/yozish 70/30
bo'lganda — 1 ms dan ko’p bo'lmagan kechikish bilan kamida 10000 IOPS.

. Yuklama profilida: Block Size - 8K; o’qish/yozish 70/30 bo’lganda va keshga tushish o’gish uchun

10% dan va yozish uchun 5% dan oshmaganda - yetkazib beriladigan komplektatsiyada 1 ms dan ko'p
bo’'Imagan kechikish bilan kamida 150 000 IOPS. Ko'rsatkich ishlab chigaruvchining hujjatlari yoki sinov
bayonnomasi bilan tasdiglanadi.

. Yuklama profilida: Block Size - 8K; o'qish/yozish 70/30 bo’lganda va keshga 100% tushganda - 1
ms dan ko’p bo’'Imagan kechikish bilan kamida 500 000 IOPS.

Xotira qurilmalari

. Massiv konfiguratsiyasida ishlatiladigan disklar turi — hajmi kamida 3.84 TB bo’lgan SSD TLC (SAS
yoki NVMe interfeysi). /

Massiv konfiguratsiyasida ishlatiladigan disk turi: kamida 3,84 TB hajmli SSD TLC (SAS yoki NVMe
interfeysi).

. Massiv kamida 18 ta SSD TLC (SAS yoki NVMe) disklari bilan jihozlangan bo’lishi kerak.

Sig’'im / Capacity
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. Massivning foydali disk maydoni kamida 55 TB bo’lishi kerak (sig’imni hisoblash bitta Hot Spare
diskli RAID-6 sxemasi asosida, ma'lumotlarni deduplikatsiya qilish va sigishni hisobga olmagan holda
amalga oshiriladi). Ushbu hajmga uskunaning tizimli ehtiyojlari uchun mo’ljallangan hajm kirmasligi kerak.

. Bitta disk tokchasini hajmi 3,84 TB dan kam bo'lmagan SSD disklar bilan to’ldirganda, massivning
maksimal mumkin bo’igan xom (raw) jismoniy sig'imi kamida 96 TB ni tashkil qilishi kerak.
. Tizim xizmatlarni to’xtatmasdan go’shimcha disklar yoki disk tokchalarini qo’shish orgali sig’imni

kengaytirishni qo’llab-quvvatlashi kerak. Kengaytirish ishlarni to'xtatmasdan (onlayn rejimda) amaiga
oshirilishi kerak.

Nosozlikiarga chidamlilik

. Massiv barcha muhim quyi tizimlarni: quvvat bloklari, ventilyatorlar, kontrollerlar, disk tokchalari va
disklarga kirish kanallari, tashgi ulanish interfeyslari va massiv ma’lumotlaridan foydalanish imkoniyatiga
ta’sir giluvchi boshga komponentlarni zaxiralash yoki alohida tugunlarni zaxiralash hisobiga
ma’lumotlarning yuqori ishonchliligi va xavfsizligini ta'minlashi kerak.

. Massiv xizmatlarni to’xtatmasdan har ganday apparat komponentini almashtirish imkoniyatiga ega
bo'lishi kerak.
. Massivning barcha asosiy komponentlari (kontrolierlar, ventilyatorlar, quvvat bloklari, disk

tokchalari va disklarga kirish kanallari) dublyaj gilingan bo’lishi kerak. Massivning kesh-xotirasi oynali
nusxalanishi (mirroring) kerak. Massiv yagona nosozlik nugtasiga ega bo’lmasligi kerak.

. Massiv disk javonlari va disklarni qo’shishni, shuningdek, interfeys modullarini ma’lumotlarga
kirishni to’xtatmasdan, "issiq" rejimda almashtirishni qo’llab-quvvatlashi kerak.

. Massiv ikkita kontrollerdan biri ishlamay qolganda ham ish qobiliyatini saglab golishi kerak.

. Disk massivi ma'lumotlarni sinxron oynalash rejimi yordamida Active/Active rejimida ikkita

massivdan halokatga chidamii konfiguratsiya yaratishni qo’llab-quvvatlashi kerak. Massivlardan biri ishdan
chiqgan taqgdirda, serverlar avtomatik ravishda zaxira massivi bilan ishlashga o’tkaziladi va ilovalar yoki
virtual mashinalar ishidagi uzilishlarga sabab bo’Imaydi.

. Massiv komplektatsiyasi disklarning bir gismi ishdan chiggan taqdirda (Hot Spare vazifalari uchun)
RAID butunligini tezda tiklash magsadida kamida bitta disk sig'imiga teng hajmdagi zaxira joyini ta’'minlash
uchun yetarli miqdordagi disklarning mavjudligini nazarda tutishi kerak.

. Massiv elektr ta’'minoti uzilganda ma’lumotlarni yo’qotmasligi, ma’lumotlarning kamida 24 soat
davomida saglanishini kafolatlashi yoki barcha yozilmagan ma’lumotlarni energiyaga bogliq bo'lmagan
xotiradagi tashuvchiga yozish imkoniyatini qo’llab-quvvatlashi kerak.

RAIDni go’llab-quvvatlash

. RAID 5, RAID 6 va RAID 10 tagsimlangan spare drive bilan.

. Ma’lumotlarni himoya qilish tizimi (RAID yoki erasure coding) ma’lumotlarni yo'qotmasdan disk
guruhidagi kamida ikkita jamlagichning bir vagtning o’zida ishdan chigishiga chidamlilikni ta’minlashi kerak.

Mikrokodni yangilash

. Massiv ma’lumotlarga kirishni uzmasdan va saglash tizimi ishini to’xtatmasdan "issiq" rejimda
kontrollerlar mikrokodini yangilashni qo’llab-quvvatlashi kerak.
. Kontrollerlar mikrokodini yangilash qo’shimcha uskunalardan foydalanmasdan, massivni

boshqarishning standart vositalari (veb-interfeys yoki CLI) orqali amalga oshirilishi kerak.

LUN

. Massiv mijozlarning kirishini uzmasdan, onlayn rejimda mantigiy tomni yoki tarmoq resursini
kattalashtirish imkoniyatiga ega bo’lishi kerak.

. Massiv standart boshgaruv vositalari (veb-interfeys, CLI yoki API) yordamida tomlarni ommaviy
yaratish funksiyasiga ega bo’lishi kerak.

s Massiv operatsion tizim turidan qat'i nazar, bir vaqtning o’zida bir nechta xostga bir nechta tomlarni

(LUN) tagdim etish imkoniyatini berishi kerak.

Maksimal LUN hajmi
. Kamida 128 TB.

Xotirani virtuallashtirish

. Massiv qo’shimcha qurilmalardan foydalanmasdan xotirani virtuallashtirish funksiyasini qo’llab-
quvvatlashi kerak. Boshga ishlab chigaruvchilarning ma'lumotlarni saqlash tizimlari resurslarini
virtuallashtirish imkoniyati ma’quitanadi, ammo boshga ishlab chiqaruvchilarning massivlaridan
ma’lumotlarni ko'chirishning standart vositalari mavjud bo’lganda majburiy emas.

Tezkor suratlar va to’liq nusxalar
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. Massiv apparat darajasida tomlarning mahalliy nusxalari — snapshots (tezkor nusxalar) va
snapclones (to’liq nusxalar) yaratilishini qo’llab-quvvatlashi kerak. Snapshot yaratish uchun qo’shimcha
tashqi qurilmalardan foydalaniimasligi kerak.

. Tezkor nusxalarni amalga oshirish ma’lumotlar yo'qotilishiga va unumdorlikning pasayishiga olib
kelmasligi kerak; RoW, CoW yoki ularga tenglashtirilgan texnologiyalarga ruxsat etiladi.

: Massiv bitta LUN uchun kamida 1000 ta tezkor nusxani va butun tizim uchun kamida 30 000 ta
tezkor nusxani qo’llab-quvvatlashi kerak.

: Bitta fayl tizimi kamida 1000 ta tezkor nusxani, butun tizim esa fay! tizimlarining kamida 10 000 ta
tezkor nusxasini qo’llab-quvvatlaydi.

. S3 obyektli ruxsatni qo’llab-quvvatlash mavjud bo'lgan tagdirda, baketlarning tezkor nusxalarini
yaratish ta’minlanishi kerak.

. Massiv blokli ruxsat uchun 5 dagigada 1 martadan kam bo’lmagan va fayl resurslari uchun 15

dagiqada 1 martadan kam bo’Imagan chastotada tezkor nusxalarni avtomatik yaratishni go’liab-quvvatlashi
kerak.

. Vizuallashtirilgan boshqaruv interfeyslari taqdim etiladi. Ma’lumotlarni istalgan vaqtda tezkor nusxa
yordamida, boshqa vaqtlardagi tezkor nusxa ma’lumotlarini yo'qotmagan holda tiklash mumkin.

. Tomlarning tezkor nusxalari ham o'gish, ham yozish uchun ochiq bo’lishi kerak.

0 Tezkor nusxalar tizim unumdorligini pasaytirmaydi. Bunda tizim unumdorligi tezkor nusxalar soni

ortishi bilan pasaymasligi kerak. Tezkor nusxa funksiyasi yogilganda tizim kechikishi 1 ms dan kam bo’lishi
kerak.

. Himoyalangan tezkor nusxa (secure snapshot) qo’llab-quvvatianadi. Tezkor nusxalarni saqglash
muddati kun, oy yoki yillarda belgilanishi mumkin. Muddati o'tgan tezkor nusxalar avtomatik ravishda
o’chirib tashlanadi.

MSTni boshqarish va monitoring qilish

. Ma’lumotlarni saglash tizimlarini boshqgarish dasturiy ta’minoti grafik interfeysga (GUI) va buyruglar
satri interfeysiga (CLI) ega bo’lishi kerak. Ikkala interfeys ham tizimni ma’muriylashtirish uchun barcha zarur
funksiyalarga ega bo’lishi kerak.

. Disk massivi va uning alohida komponentlari unumdorligini tahlil gilish uchun dasturiy ta’minot.
Unumdorlikni tahlil gilish dasturiy ta’minoti real vaqt rejimida unumdorlikni monitoring qilishni, shuningdek,
keyinchalik tahlil gilish uchun statistik ma’lumotlarni to’plash va jamg'arishni, tarixiy ma’lumotlarni kamida 1
yil davomida saqlash va taqdim etish imkoniyatini ta’'minlashi kerak.

. Ma'lumotlarni saglash tizimlarini boshgarish uchun intellektual dasturiy ta’'minotni qo’llab-
guvvatlash. U yagona grafik boshqaruv interfeysini (GUI), ochiq APl'larni (REST yoki uning ekvivalenti)
hamda nosozliklarni bashoratli tahlil qilish vositalarini va optimallashtirish bo'yicha tavsiyalarni (mahalliy
yoki ishlab chigaruvchi xizmati sifatida) taqdim etishi kerak. Saqlash tizimining butun hayot sikli davomida
(shu jumladan rejalashtirish, joriy etish, foydalanish va optimallashtirish) avtomatlashtiriigan boshgaruv va
intellektual ekspluatatsiyani amalga oshirib, massiviarni boshqarishni soddalashtirish va MQIMdan
foydalanish samaradorligini oshirish.

QoS

. Massiv turli trafik sinflari va turli ustuvorlikka ega vazifalar (QoS) o'rtasida resurslarni tagsimlash
funksiyasini qo’llab-quvvatlashi kerak.

. Massiv ma’lum bir LUN mantiqiy tomlari uchun turli xit unumdorlik darajalarini (IOPS va Mbit/s da)
o'rnatish imkoniyatiga ega bo’lishi kerak.

. QoS siyosatlari IOPS (bir soniyada kiritish-chigarish operatsiyalari) yoki tizimning o'tkazuvchanlik

qobiliyati birliklarida sozlanishi mumkin bo’lgan maksimal unumdorlikni cheklash va minimal unumdorlikni
kafolatlashni o'z ichiga olishi kerak. Bundan tashqgari, maksimal unumdorlikni cheklash siyosati paket
konfiguratsiyasini, minimal unumdorlikni kafolatlash siyosati esa kechikish sozlamasini o'z ichiga olishi
kerak.

. QoS siyosatlari bevosita LUN bilan bog'lanishi mumkin bo’lishi kerak.

Thin Provisioning

. Massiv Thin Provisioning texnologiyasini qo’llab-quvvatlashi kerak, bu esa serverlarga zarur
jismoniy disk resurslarini zaruratga qarab avtomatik ravishda ajratish va serverlarga o’lchami massivning
mavjud jismoniy disk hajmidan oshib ketishi mumkin bo’lgan virtual mantigiy tomlarni taqdim etish imkonini
beradi. Serverlarga jismoniy disk resurslarini avtomatik ajratish serverlarning operatsion tizimlari va ilovalar
uchun shaffof tarzda, ma’lumotlarga kirishni to’xtatmasdan amalga oshirilishi kerak.

Multipathing

. Ma’lumotlarni ko’p yo'lli uzatish (Multipathing) avariyaviy qayta ulash va yuklamani muvozanatlash
bilan ta'minlanishi kerak — MST ishlab chigaruvchisining ixtisoslashtirilgan dasturiy ta’minoti yoki operatsion
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tizimlarning standart vositalari orgali. Multipathing dasturiy ta’minoti Windows/Linux/AlX/Solaris/VMware
operatsion tizimlarida ishlay olishi kerak.

Foydalanilmayotgan sig'imni bo’shatish

. Massiv bo’sh, foydalanilmayotgan disk resurslarini tom darajasida umumiy disk puliga gaytarish
imkoniyatini qo’llab-quvvatiashi kerak. Bo’sh disk resurslarini umumiy disk puliga qaytarish ma’'lumotlarga
kirishni to’xtatmasdan amalga oshirilishi kerak.

Ma’lumatlar tiringi
. Massiv "sovuq" ma'lumotlarni boshga turdagi tashuvchilarga yoki saqlash tizimlariga avtomatik
ko'chirishni go’llab-quvvatlashi kerak.

Metroklaster

. Massiv sinxron replikatsiyali metro-klaster yaratishni (normal rejimda har ganday tizimning har
ganday kontrolleri orgali ma’lumotlarni o’gish va yozish imkoniyati) qo’llab-quvvatlashi kerak. Metroklaster
rejimida simmetrik kirish blokli resurslar (SAN) uchun ta’minlanishi kerak; shu bilan birga fayllarga kirishni
(NAS) qo’llab-quvvatlash afzalroqdir. Barcha zarur komponentlar va litsenziyalar go’shimcha uskunalardan
foydalanmasdan massiv tarkibiga kiritilgan bo’lishi kerak.

Deduplikatsiya va kompressiya

. Massiv deduplikatsiya, kompressiya yoki shunga o'xshash texnologiyalarning funksionalligiga ega
bo'lishi kerak. Ushbu funksiyalar sukut bo'yicha yogilgan bo’ladi va ishlatilayotgan protokol turidan qat'i
nazar ishlaydi.

Hayotiy sikini boshqarish

. Massiv hayotiy sikini boshqarishni qo’llab-quvvatlashi kerak, jumladan, quyidagi funksiyalar: turli
avlod uskunalari o'rtasida yangilash, active-active klaster, replikatsiya, iste’'molchilar o’rtasida resurslarni
mantiqiy tagsimlash va tashuvchilarni umumiy saqlash pullariga birlashtirish.

Ma’'lumotlarni migratsiya qilish

. Massiv ushbu xotiradan foydalanadigan ilovalarni to’xtatmasdan ma’lumotlarni boshqa/yangi
saglash tizimiga, shu jumladan boshga ishlab chiqaruvchining tizimiga ko’chirishni qo’llab-quvvatlashi kerak.
: Massiv SAN tarmoqlarida ma’lumotlarni ko’'chirish paytida xizmatlarning uzluksiz ishlashini qo’llab-

quvvatlashi kerak. Migratsiya xost resurslarini band gilmaydi va saqglash tizimi darajasida amalga oshiriladi:
1. Migratsiya paytida ma’lumotlarni uzatishni qayta tiklash: migratsiya tezligi migratsiya jarayonida
sozlanishi va o’zgartirilishi mumkin.

2. Bir vaqtning o'zida 32 ta LUN gacha migratsiya qilish imkoniyati.

Cheklanmagan litsenziyalar

. Massiv talab qilinadigan kirish protokollari uchun barcha litsenziyalar, shuningdek, saglash tizimi
tomonidan qo’llab-quvvatlanadigan barcha funksiyalar bilan cheklanmagan muddatga yetkazib berilishi
kerak.

. RoW (redirect-on-write) texnologiyasi bo'yicha tezkor suratlar (snapshots).

To'liq nusxalar (snapclones).

Boshqgaruv dasturiy ta’minoti.

Unumdorlikni tahlil gilish dasturiy ta’minoti.

Xizmat ko'rsatish sifatini boshqarish (QoS).

Massivni mantiqiy bo’limlarga ajratish.

SSD'da keshlash.

Deduplikatsiya va kompressiya.

FC va IP bo'yicha sinxron va asinxron replikatsiya.

Istalgan tizim (metroklaster) orgali ma’'lumotlarga bir vaqgtning o’zida simmetrik kirish imkoniyatiga
ega bo'lgan ikkita tizimni bitta mantigiy MSTga birlashtirishni qo’llab-quvvatlash.

. Bitta LUN’ga simmetrik yozish imkoniyati bilan ikkita tizimdan geotagsimlangan klaster yaratish
imkoniyati; fayl resurslari (umumiy papka) uchun — afzalroq.

Boshqarish uchun asosiy dasturiy ta’'minot

. Yetkazib beruvchi disk massiviari va tomlarini boshgarish funksiyalarini o’z ichiga olgan, grafik
boshqaruv interfeysiga ega dasturiy ta’minotni taqdim etishi kerak. Ma’'lumotlarni saqlash qurilmalarini
boshqarish, sozlash va monitoring qgilish uchun grafik dasturiy ta’minot ta’'minlanadi.

Texnik qo’llab-quvvatlash
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. Yetkazib beriladigan ma’lumotiarni saglash tizimi va dasturiy ta’minot ishlab chigaruvchi
kompaniyaning kafolatiga, shuningdek, ishlab chiqaruvchi yoki uning vakolatli xizmat ko'rsatish hamkori
tomonidan sanoat ekspluatatsiyasiga kiritiigan vagtdan boshlab kamida 36 oylik texnik go’llab-quvvatlash
xizmatiga ega bo'lishi kerak. Bunda ushbu muddatni keyinchalik uzaytirish imkoniyati, 24x7 rejimida onlayn
TAC qgo’llab-quvvatlashi va uskunaning ishlashidagi texnik nosozliklarni uning o’rnatilgan joyida (on-site)
9x5 Next Business Day shartlarida bartaraf etish ta’minlanishi kerak.

Shef-montaj va ishga tushirish-soziash
. Yetkazib berish to’plamiga kiruvchi ma’lumotlarni saglash tizimi va funksiyalari bo’yicha shef-montaj
hamda ishga tushirish-sozlash xizmatlarining majburiy mavjudligi.

Xizmat ko'rsatish markazi

g Ma'lumotlarni saglash tizimini ishlab chigaruvchining yoki uning vakolatli xizmat ko’rsatish
hamkorining mahalliy xizmat ko'rsatish markazi hamda O’zbekiston Respublikasi hududida, Toshkent
shahrida ehtiyot gismlar (ZIP) saglanadigan mahalliy omborning mavjudligi.

2. Boshqa talablar
1. Yetkazib berish muddati:
MST yetkazib berish muddati - 15 kundan ko‘'p emas.

2, Kafolat va texnik yordam.

Kafolat muddatini hisoblash montaj qilingan va ishga tushiriigan uskunani yakuniy qabul qilish
dalolatnomasi imzolangan sanadan boshlanadi.

Ishlab chigaruvchi kompaniya har ganday vaziyatdan gat'i nazar, texnik qo’llab-quvvatlash xizmatlarini
ko’rsatishda kechikishlar bo’'lmasligini 0’z zimmasiga oladi va kafolatlaydi.

Kafolatli xizmat ko’rsatish va texnik qo’llab-quvvatlash doirasiga quyidagilar kirishi kerak:

. arizalarni gabul gilish hamda telefon va/yoki elektron pochta orqali muloqot qilish;

. zarur hollarda, kafolat muddati davomida mutaxassisning uskuna o’rnatilgan joyga tashrif buyurishi;
- kafolat muddati davomida uskunaning ishlash qobiliyatini tiklash bo’yicha zarur ishlarni bajarish;

. kafolat muddati davomida uskunaning ishlash gobiliyatini tiklash bo’yicha bepul, cheklanmagan

maslahatiar berish. Buyurtmachining maslahatga oid masalalari bo’yicha ishiab chigaruvchi kompaniyaning
Servis markazi (keyingi o'rinlarda Servis markazi deb ataladi) O’zbekiston Respublikasi gonunchiligida
belgilangan ish kunlarida Toshkent vagti bilan soat 9:00 dan 18:00 gacha 8x5 rejimida ishlashi kerak;

. murojaatlarni ro'yxatga olish va texnik qo'llab-quvvatlash xizmati 24x7 (sutka davomida, haftada 7
kun) rejimida ishlashi kerak.
. servis shartnomasini faollashtirish sanasi va seriya ragami orgali Ishlab chigaruvchining texnik

qo'llab-quvvatlash portaliga kirish imkoniyati — uskuna Buyurtmachining maydonchasiga yetkazib berilgan
vaqtdan boshlab 14 kalendar kun ichida taqdim etilishi kerak;

s Uskuna ishlab chigaruvchisi tomonidan kuniga 24 soat, haftasiga 7 kun telefon va Web orqali
qo’llab-quvvatlash va texnik yordam ko’rsatish.

Kafolatli xizmat ko'rsatish davrida uskunaning nugsonli gismlari va ehtiyot gismlarini almashtirish hamda
uni go’shimcha yetkazib berish bilan bog’liq barcha transport va boshqa xarajatlar servis markazi hisobidan
qoplanadi.

3. Qadogqlash.

Barcha komponentlarning gadog’i ularni yakuniy manzilga tashish paytida shikastlanishi yoki buzilishining
oldini olishga xizmat gilishi kerak. Qadoq hech ganday cheklovlarsiz intensiv ko'tarish-tushirish ishlariga va
tashish, shuningdek ochiq havoda saglash paytida ekstremal harorat, tuz va yog'ingarchilik ta’siriga
bardosh berishi kerak. Qadoglarning o’Ichamlari va og'irligini belgilashda yakuniy yetkazib berish punktining
uzogligi va yuk yo'nalishi bo'ylab barcha punktlarda kuchli yuk ko'tarish vositalarining yo'qligini hisobga
olish zarur. Qutilarni qadoglash va markirovka qilish, shuningdek ularning ichidagi va tashqarisidagi hujjatlar
tizim komponentlarini bojxona omborlariga yuklab jo’'natish, tashish, vaqgtincha saqglash talablariga gatiy
muvofiq bo'lishi kerak. ljrochi Xaridor oldida noto’g’ri manzilga jo'natish yoki gonigarsiz markirovka tufay!i
yuzaga kelgan tashish va saglash bo’yicha qo’shimcha xarajatlar uchun javobgardir.

4. Butlik va yangilik.

Sotib olinadigan asbob-uskunalar to’liq butlangan, ishga yaroqli, yangi (ilgari foydalanilimagan, iste’molda
bo'lImagan yoki ekspluatatsiya gilinmagan) bo'lishi kerak. Xarid gilinayotgan uskunaning versiyalari va
texnik xususiyatlari ushbu hujjatda ko'rsatilganidan past giymatiarga ega bo’Imasligi kerak. Tizim so’ralgan
uskunani yetkazib berishni amalga oshirish uchun ishlab chiqaruvchidan tegishli avtorizatsiya hujjatlarining
asl nusxasi yoki tasdiglangan nusxasi bilan ta'minlanishi kerak. Uskunaning ishlab chiqarilgan yili 2026-
yildan oldin bo’Imasligi kerak.

5. Ishga tushirish, xizmat ko’rsatish va ekspluatatsiya qilish.

Yetkazib berilayotgan uskunani mavjud axborot tizimiga ulash va shtat rejimida ishga tushirish hamda
keyinchalik ekspluatatsiya gilish mavjud tizimni to’xtatmasdan va Buyurtmachi tomonidan hech qanday
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qo'shimcha xarajatlarsiz amalga oshirilishi kerak. Uskunalarni mavjud axborot tizimiga ulash faqat
sertifikatlangan mutaxassislar tomonidan (ishlab chigaruvchining sertifikatlari mavjudligi bilan tasdiglanadi)
va ushbu uskunaning mavjud uskunalar bilan birgalikda to'lagonli samarali ishlashi uchun uskunani ishlab
chigaruvchi tomonidan nazarda tutilgan sxema bo’yicha amalga oshirilishi kerak.
Tizim komponentlarini ekspluatatsiya gilish shartlari ishonchlilik va bargaror ishlash talabiarining
bajarilishini ta’minlashi kerak. Ekspluatatsiya rejimi — yil davomida uzluksiz. Texnik vositalardan foydalanish
hamda davriy xizmat ko'rsatish va servis ishlarini bajarish uskunalarni ishlab chigaruvchilarning talablariga
muvofiq amalga oshirilishi kerak. Texnik xizmat ko'rsatishning aniq reglamenti, muddatlari va davriyligi
ljrochi tomonidan uskunani o’rnatgandan so’'ng, uskunaning texnik hujjatlari asosida belgilanishi kerak.
Har ganday sharoitda ham Tizim komponentlariga servis xizmati ko’rsatish tartibi rejali tadbirlar jadvallariga
qat'iy rioya gilingan holda davriy bo’lishi kerak. Har oyning oxirida xizmat ko'rsatuvchi xodimlar Tizim
komponentlari hamda umuman Tizimning asosiy texnik parametriari holati to’g'risida qisqacha hisobot
tagdim etishlari va Buyurtmachi tomonidan gabul gilingan axborot berish tartib-taomillari reglamentiga
muvofiq uni bo’ysunuv bo’yicha uzatishlari kerak.
Har oyda nazorat gilinishi kerak bo’lgan aniq parametrlar uskunaning texnik hujjatlari asosida belgilanadi.
Shuningdek, o'rnatish va ishga tushirishdan so’'ng elekir ta’minotining uzilishi hamda aloqa kanaliarining
uzilishi kabi avariya holatlarini simulyatsiya giluvchi uskunani sinovdan o'tkazish ishlari bajarilishi kerak.
6. Shefmontaj va ishga tushirish-sozlash ishlari.
ljrochi ushbu texnik topshirigga muvofiq yetkazib beriladigan barcha uskunalar, materiallar va dasturiy
ta’minot bo’yicha barcha zarur montaj va ishga tushirish-sozlash ishlarini amalga oshirishi kerak.
Tizimni yaratish maqgsadida barcha zarur komponentlarni joriy etish uchun barcha kerakli montaj ishlari
amalga oshirilishi kerak.
Tizimning barcha tizimlarini yig'ish, tekshirish va ishga tushirish montaj va ishga tushirish-sozlash ishlarida
ljrochining vakili yoki u tomonidan vakolat berilgan vakil ishtirokida amalga oshirilishi kerak. ljrochining vakili
yoki Ishlab chigaruvchining vakili obyektda montaj va ishga tushirish-sozlash ishlarida ishtirok etishi uchun
zarur bo’lgan barcha transport xarajatlarini [jrochi 0’z zimmasiga oladi.
lirochi obyekt hududida shef-montaj va ishga tushirish-sozlash ishlarini olib borishda barcha
loyihalashtiriladigan va yetkazib beriladigan tizimlarning uskunalari liniyalari bo'yicha sertifikatlangan
mutaxassislar ishtirokini ta’'minlashi kerak.
Yetkazib beruvchi Buyurtmachining obyektlarida tizimni joriy etishda axborot sizib chigishining oldini olish
va 0’z xodimlari uchun xavfsizlik texnikasini ta'minlash bo'yicha barcha zarur choralarni ko’rishi kerak.
7. Dasturiy ta’minot.
Tizim dasturiy majmualarining umumiy (tizim ichidagi) dasturiy ta’'minoti quyidagi asosiy tamoyiliarga
muvofig bo'lishi kerak:
. axborotni muhofaza qilishning kompleks tizimiga qo'yiladigan talablarning amalga oshirilishini
ta’'minlaydigan sertifikatlangan dasturiy vositalardan foydalanish;
foydalaniladigan dasturiy vositalarning minimal nomenklaturasi;
masshtablanuvchanlik va yuqgori unumdorlik;
moslik;
o’rnatilgan xavfsizlik tizimining mavjudligi;
ishonchlilik va nosozliklarga chidamlilik;
namunaviy maxsus dasturiy ta'minotni tez modernizatsiya gilish imkoniyati;
kommunikatsiya vositalarini qo’llab-quvvatlash mexanizmlarining mavjudligi.
Tizimning amaliy dasturiy ta'minoti talab gilinadigan funksiyalarni amalga oshiruvchi dasturiy majmualar
to’plami sifatida taqdim etilishi kerak:
. namunaviy so’rovlarni yaratish va qayta ishlash;

ro'yxatlarni shakllantirish va chop etish;

statistik ma’'lumotlarni shakllantirish va chop etish;

lug’atlarni kiritish, nazorat qilish va tuzatish;
- ma’lumotlar bazalarining saqglanishi va tiklanishini ta’minlash;

foydalanuvchilar harakatlari auditi;
. har bir foydalanuvchi uchun muayyan axborotga kirish huquglarini belgilagan holda axborotni
ruxsatsiz kirishdan parol bilan himoya qilish.
Sotib olinayotgan uskunada apparat ta’minotining to’lagonli ishlashini ta’'minlaydigan, u xarid gilingan
paytda mavjud bo’lgan barcha yangilanishlar va servis paketlari o’rnatilgan va sozlangan bo’lishi kerak.
Apparat komponentlari, mikrokodlar, server uskunalari kontrollerlarining dasturiy ta’minoti yangilangan
bo'lishi kerak. O’rnatiladigan dasturiy ta’'minot to’liq funksional va foydalanish muddati cheklanmagan
(namoyish versiyasi bo’lmagan) bo'lishi kerak. Yetkazib beriladigan uskunalar mavjud server va boshqa
texnik uskunalar bilan to’lig muvofiglikni ta’'minlashi kerak.
8. Xavfsizlik.
Xavfsizlik talablari tizimlarning texnik vositalarini montaj qilish, sozlash, ekspluatatsiya qilish, xizmat
ko'rsatish va ta’mirlashda xavfsizlikni ta’'minlash (elektr toki, elektromagnit maydonlari, akustik shovqinlar
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va shu kabilar ta'siridan himoya qilish), shuningdek, ruxsat etilgan yoritilganlik, tebranish va shovqin
yuklamalari darajalari bo’yicha talablarni o’z ichiga oladi.

Uskunalarni montaj gilish MKN 03:2006 "Aloga, radioeshittirish va televideniye inshootlari va qurilmalarini
montaj gilish bo'yicha yo’rignoma"ga qat’iy muvofiq ravishda amalga oshirilishi kerak.

Uskunalar GOST 464-79, MKN 02:1999 va PUE (Elektr qurilmalarini o’'rnatish qoidalari)ga gat'iy muvofiq
ravishda elektr ta’'minoti va yerga ulash bilan ta'minlanishi kerak. Tizim texnik vositalarining kuchlanish
ostida bo’lgan barcha tashqi elementlari tasodifly tegib ketishdan himoyalangan bo’lishi, texnik vositalarning
o'zi esa GOST 12.1.030-81 va PUEga muvofiq nollashtiriigan yoki himoyaviy yerga ulangan bo’lishi kerak.
Ma'lumotlarni qayta ishlash markazi (MQIM)ning metall konstruksiyalaridan yerga ulash o’tkazgichlari
sifatida foydalanishga yo'l qo’yilmaydi.

Yetkazib beriladigan komponentlarning elektr ta’minoti tizimi yuklama zanjirlarida o’ta yuklanishlar va qisga
tutashuvlar yuz berganda himoyaviy o’chirishni, shuningdek, favqulodda holatlarda qo’lda o’chirishni
ta’'minlashi kerak.

Yong'in yuz bergan taqdirda zaharli gazlar va tutun ajralib chigmasligi kerak. Tizimning barcha elementiari
tomonidan sog'liqga zararli ta'sir ko'rsatuvchi omillar (shu jumladan infraqizil, ultrabinafsha, rentgen va
elektromagnit nurlanishlar, tebranish, shovqin, elektrostatik maydonlar, satr chastotasidagi ultratovush va
boshqalar) O'zbekiston Respublikasining amaldagi sanitariya goidalari va me’yorlaridan (SanQvaM)
oshmasligi kerak.

MQIM tarkibiga kiruvchi texnik vositalar elektr maydonlarining kuchlanganlik darajalari bo’yicha GOST
12.1.002-84 talablariga javob berishi kerak.

Buyurtmachi xodimlarining ish joylarida uskunalar tomonidan hosil gilinadigan shovqgin darajasi GOST
12.1.003-83 da belgilangan talablarga muvofiq bo’lishi kerak.

Uskunalardan foydalanishga yetarli nazariy va amaliy tayyorgarlikka ega bo’lgan xodimlarga ruxsat berilishi
kerak.

9. Axborot xavfsizligi.

Sotib olinayotgan uskunani mavjud axborot tizimiga ulash va uni shtat rejimida ishga tushirishda zaxira
nusxalarini yaratish, zaxira nusxalaridan ma’lumotlarni va yangi uskuna o'rnatilguniga qadar amalda
bo’lgan barcha dasturiy vositalarni tiklash imkoniyati bilan mavjud axborot bazalarining saqglanishi hamda
butunligini ta’'minlash borasida axborot xavfsizligiga oid barcha talablarga rioya qilinishi kerak.

10. Tashishga yaroqliligi.

Ishtirokchi taklifi tarkibiga kiruvchi uskuna komponentlari zavoddan kompleks yetkazib beriladigan obyektlar
bo’lishi kerak, ularning konstruksiyalari zarurat tug'ilganda ularni gisman qismlarga ajratish va boshga joyga
ko’chirish imkoniyatini ta'minlashi kerak.

ljrochi uskuna butlovchi gismlarini zavod o’ramida butun holda yetkazib berish uchun javobgardir. Ajratilgan
foydalanish joylarida uskunani dastlabki montaj gilish va ishga tushirish-sozlash ishlari ljrochi tomonidan
amalga oshiriladi. Tegishli zarurat tug'ilganda, butlovchi gismlarni keyinchalik demontaj gilish va boshga
joyga ko'chirish ham buyurtmachi tomonidan o’z kuchi bilan amalga oshiriladi.

1. Hayotiy sikl, yetkazib beriladigan tizimning to’ligligi.

Ishtirokchi quyidagilar bo’yicha ma’lumotlarni taqdim etishi kerak:

. kamida 5 yil muddatga TSO (Total Cost of Ownership) ning minimal darajasiga erishish usullari;

e umumtizim dasturiy ta’'minotini litsenziyalash tartibi va keraklari, agar shunday ta’'minot mavjud
bo'lsa (to’lov undirish tartibi, taqdim etiladigan litsenziyalar turi (muddatli/muddatsiz, foydalanuvchilar soni
bo'yicha valyoki foydalanuvchilar soni cheklanmagan) va boshqalar);

. xizmatlar (obunalar va texnik qo’llab-quvvatiash);

: hajmi va jalb etiladigan mutaxassislarni (ko'rsatiladigan xizmatlar giymati shakllanishi asosini)
aniglashtirgan holda amalga oshiriladigan ishlar (xizmatlar) ro’yxati.

12. Standart.

Tizimning butlovchi gismiari unumdorligi va sifati bo'yicha xalgaro standartlarga, mahsulotlarning to’ligligi
va ularga doir hujjatlarga, shuningdek, texnik shartlarda ko'rsatiigan standartlarga, ular mavjud
bo’lmaganda esa tizim butlovchi gismtiari ishlab chigarilgan mamlakat uchun magbul bo’lgan, tan olingan
standartga to’liq mos kelishi kerak. Bunday standartlar tegishli muassasalar tomonidan chiqarilgan eng
so'nggi (dolzarb) standartlar bo’lishi kerak.

O’zbekiston Respublikasining amaldagi gonunchiligiga muvofiq majburiy sertifikatlanishi kerak bo’lgan
Tizimning texnik vositalari tegishli sertifikatlarga ega bo'lishi kerak.

Tizimning texnik vositalari standart elektr ulanishlari, interfeyslari, ma'lumotlarni uzatish texnologiyalari va
protokollaridan foydalanishi kerak.

13. ljrochiga qo’yiladigan malaka talablari.

Ushbu loyiha bo'yicha ijrochi tanlov natijalari asosida aniglanadi.

ljrochi (Ishtirokchi) quyidagilarga majbur:

: mazkur texnik topshiriqqa muvofiq uskunalarni joriy etish va o‘rnatish bo‘yicha tajribaga ega bo‘lgan
mutaxassislar majburiy ravishda mavjud bo'lishi sharti bilan muhandislar shtatiga ega bo'lish. .

31



0 talab qilinadigan ishlarni to'liq hajmda bajarish uchun uskuna va materiallar ishlab
chiqaruvchilarining zarur avtorizatsiya va hamkorlik maqomlariga ega bo’lish;

. O’zbekiston Respublikasi hududida ishlab chigaruvchidan yetkazib beriladigan uskunalarga kafolat
majburiyatlarini tasdiglagan holda asl uskunalarni yetkazib berish uchun uskuna ishlab chigaruvchisi
tomonidan berilgan MAF (Manufacturer's Authorization Form) hujjatining aslini yoki uning nusxasini tagdim
etish;

. xizmat ko’rsatish markazi tarmog’i orgali foydalanishdan (ishdan) chiggan uskunalarni O’zbekiston
Respublikasi bo’yicha kamida 3 yil muddatga, talabnoma bo’yicha javob berish darajasi NBD (keyingi ish
kuni) dan past bo’Imagan holda kafolatli almashtirish imkoniyatini ta’'minlash. Nosoz apparat gismlarini
foydalanish joyida almashtirish, agar ular xizmat ko'rsatish markazi omborida mavjud bo’lsa, keyingi ish
kunida buyurtmachi maydonchasida ishlab chigaruvchi vakolat bergan kompaniya-ishlab chigaruvchining
avtorizatsiyadan o'tgan servis muhandislari tomonidan amalga oshirilishi kerak; agar xizmat ko’rsatish
markazi omborida zarur butlovchi gismlar mavjud bo’lmasa, almashtirish nosoz komponent aniglangan
paytdan boshlab 15 kundan kechiktirmay amalga oshirilishi kerak;

. ljrochi tomonidan olib kelingan uskunalar Toshkent shahridagi xizmat ko’rsatish markazlari
tomonidan servis xizmati bilan ta’minlanishini tasdiglovchi uskuna ishlab chiqaruvchilarining rasmiy xatlarini
taqdim etish. Toshkent shahrida xizmat ko'rsatish markazlarining mavjudligi majburiy hisoblanadi.

Texnik baholash mezonlarini aniglash uchun ljrochi (Ishtirokchi) tomonidan quyidagi ma’lumotlar tagdim
etiladi:

. xarid gilinayotgan apparat ta’'minotining hayotiy sikli parametriari (uskunani qo’llab-quvvatlashning
tugash sanasi (EOS — end of support/service), ehtiyot gismlarni (ZIP) yetkazib berishga buyurtmalar qabul
qgilishning tugashi (LTBSP — last time to buy spare parts), sig'imni kengaytirish uchun butlovchi gismlar
(alohida platalar va modullar) yetkazib berishga buyurtmalar gabul qilishning tugashi, ushbu apparat
ta’minotining dunyoda sotila boshlashi (GA — general availability) ko'rsatilgan holda), shuningdek dasturiy
ta’minotning (DT) hayotiy sikli parametrlari (DTni qgo’llab-quvvatlashning tugash sanasi (EOS — end of
support/service), ushbu DTning dunyoda sotila boshlashi (GA — general availability) ko'rsatilgan holda)
bo'yicha ma’lumotiar;

. ishlab chiqaruvchining me'yoriy hujjatlariga muvofiq taklif etilayotgan uskunaning energiya
samaradorligi bo'yicha ma’lumotlar;
: yetkazib berilayotgan yechimni go'llab-quvvatlashning tugash sanasi uni joriy etish uchun

shartnoma tuzilgan paytdan boshlab kamida 5 yildan keyin kelishi to’g’risida ishlab chigaruvchining kafolati
bo’yicha ma’lumotlar.

: Loyiha «tayyor holda topshirish» sharti bilan yetkazib berishni ko'zda tutadi, bu mahsulotni yetkazib
berish, o'rnatish, montaj qilish, sozlash va hujjatlashtirish, hisoblash tizimi va ma’lumotlarni saqlash
tizimlarini ishga tushirish-sozlash, yetkazib beriladigan uskuna va dasturiy ta’minotning ishlash gobiliyatini
sinovdan o’tkazish hamda butun majmuani ishga tushirish va to’'lagonli ishlashini boshlash bo’yicha barcha
talablarga rioya gilgan holda yetkazib berishni ta’minlashni o’z ichiga oladi.

. Salohiyatli yetkazib beruvchi ushbu texnik topshirigning barcha magsad va vazifalariga (magsadli
tayinlanishini hisobga olgan holda) mos keladigan o’zining o'xshash yechimini (shu jumladan, ustun
funksional xususiyatlarga va quyi tizimlar/modultarni amalga oshirishda mugobil yondashuvga ega bo’lgan
yechimni) taklif etishi mumkin.
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TEXHUHECKOE 3AOAHUE HA PEAJIU3ALUIO
NPOEKTA «MOAEPHU3ALIUA
NHOPACTPYKTYPblI CUCTEMbI XPAHEHUA
OAHHbIX BAXHbIX BU3HEC-NPUNOXEHUA U
CEPBUCOB CINl 000 "ASIA TRANS GAS"»

TawxkeHm, 2026

OnucaHMe npoekra: B pamkax npoekTa
3annaHnpoBaHo npuobpeTeHne cucTembl XxpaHeHus
AaHHbIX (nanee - CX[1) knacca Mid-range nnu High-
end ana moaepHU3aunmn TekyLlen nHpacTpyKTypbl
XpaHeHNA faHHbIX N obecrnedeHusn cTabunbHON,
OTKa30yCTOMUYMBON W BbICOKONPOUIBOANTENBHOM
paboTbl  KNOYeBbIX  OU3HEC-NPUNOXEHWA 1
cepsucos CIT OOO «Asia Trans Gas» (ganee -
3aKasuuk).

CXO knacca Mid-range wnu High-end pomkHa

obecneunBsars:

*  MaKCMMarbHylo NPOn3BOAUTENBHOCTD -
6narogaps apxutektype All-flash, Bbicokum
nokasarenam IOPS n myHMmanbHOW 3agepxke
OTKIIMKA, YTO 0CODEHHO BaxHO npu paboTe
BGu3Hec-NpunoXXeHUn 3akasymka B pexume
24/7;

*  OTKa30YyCTOMYMBOCTb Ha YPOBHE apXMTEKTypbl
— OBOVHOW KOHTpONnep, pesepsupoBaHue no
BCEM KPUTUYECKMM  KOMMOHEHTaM, u4TOObl
rapaHTMpoBaTb  HenpepbiBHOCTb  BGu3Hec-
MpPOLECCOB AaXke Npu BbIXOAE U3 CTPOs YacTu
obopynoBaHus;

- MacwrabupyemocTb - BO3MOXHOCTb
OVHaAMU4YeCcKoro pacwmpeHuss obbema W
npoussoauTensHocTM 6e3 npocToeB, 4TO
nossonseT rmbko noacTtpavMeBaTbCA Mopg POCT
Harpy3skn n 06 bEMOB BaHHbIX;

e (byHKUMK KoprnopaTnBHOro YPOBHSA -
aenynnvkauusa, coxatme, WHTennekTyarnbHoe
pacnpegeneHue Harpysky, QoS u nHTerpauyms
C BEAyLLMMN runepasmMsopamu.

CX[ pomkHa BbITb MacwTabupyemoin n No3BonATb
HapawmeaTb GYHKUMOHaNbHbIE BO3MOXHOCTW, a
Tawke obecneuyvBatb WHTErpauuio C Opyrummu
UHOPMALIMOHHBIMK CUCTEMAMM.

Uenb npoekra: MoAEpHN3aLMA nT-
WHpacTpykTypbl 3akasuvMka nNyTEM BHEAPEHWA

TECHNICAL ASSIGNMENT FOR PROJECT
IMPLEMENTATION "MODERNIZATION OF THE
DATA STORAGE INFRASTRUCTURE FOR
CRITICAL BUSINESS APPLICATIONS AND
SERVICES OF THE JOINT VENTURE "ASIA
TRANS GAS" LLC"

Tashkent, 2026

Project Description: The project involves the
acquisition of a Mid-range or High-end data storage
system (hereinafter referred to as the DSS) to
modernize the existing data storage infrastructure
and ensure stable, fault-tolerant, and high-
performance operation of key business applications
and services of the Joint Venture "Asia Trans Gas"
LLC (hereinafter referred to as the Customer).

The Mid-range or High-end DSS must provide:

+  Maximum performance — through an All-flash
architecture, high IOPS, and minimal response
latency, which is especially critical for the
Customer’s business applications operating in
24/7 mode;

e Architecture-level fault tolerance - dual
controller, redundancy for all critical
components to guarantee business process
continuity even in the event of partial equipment
failure;

«  Scalability — the ability to dynamically expand
capacity and performance without downtime,
allowing flexible adaptation to growing
workloads and data volumes;

« Enterprise-class features - deduplication,
compression, intelligent load balancing, QoS,
and integration with leading hypervisors.

The system must be scalable and allow for the
expansion of functional capabilities, as well as
ensure integration with other information systems.

Project Goal: To modernize the Customer’s IT
infrastructure through the implementation of
advanced data storage technologies. This will
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nepenoBbliX TEXHOMOMMA XPaHEHWUs AaHHbIX. JTO
NO3BOMWT NOBLICUTE HAAEXHOCTb, 6e30nacHOCTb 1
3¢ PEKTUBHOCTL MPEAOCTaBAEMbIX CEepPBUCOB, a

enhance the reliability, security, and efficiency of the
services provided, as well as ensure their flexibility
and scalability for the further development of digital

TakxKe obecneunTb nx rmbKocTb v
MaclTabupyemMocTb Ans AanbHeWLero passuTtus
LM pOoBLIX NPOJYKTOB U YCIyr.

products and services.

1. Tpe6oBaHuA K TexHuueckon Yyactu/Technical Requirements
B KOMMMeKT NoCTaBKKU AOMKEeH BXoauTk 1 (ogHa) cucTema xpaHeHus AaHHbIX. / The scope
of delivery must include 1 (one) data storage system.
MocTaenaemast cucTema XpaHeHUs AaHHbIX AOMKHA COOTBETCTBOBATL CNEAYIOLNM TEXHUYECKUM
Tpebosanuam: / Supplied data storage system must comply with the following technical requirements:

XapaktepucTtuka / TexHuueckoe Tpe6oBaHue / Technical Requirement
Feature

« Bce npaBa Ha nporpammHoe obecrneveHue, UCnosrb3yemoe B CUCTEME,
OOMKHBI  MpuHagnexatb  komnaHuu-npouseogutenio CX[, a He
npepocTaBnATLCA Mo nuueHanm OEM. /

All software rights used in the system must belong to the DSS manufacturer,
not provided under an OEM license.

+ Hanuuve He meHee aByx OnokoB NUTaHUA ANA NOAKNIOYEHUA K CETU
anektpocHabxenus (220 B, 50 y) He meHee yem aByms kabensimm C13 -
C14./

At least two power supply units for connection to the power supply network
(220V, 50Hz) using at least two C13-C14 cables.

+ MocTtaBnsemasi cucteMa XpaHEHWs [AaHHbIX AOMKHA WMETb 3aBOACKYHO

cOOpKy, BbINYCKATbCA CEPUAHO W He [OMKHO BXOAWUTb B TNepeyveHb
o6opynoBaHus, 06bABNEHHOrO NPOM3BOAMTENEM K NPEKpaLLeHNo CepuitHoro
npoussoacTBa. XXU3HEHHbIA LIMKN CUCTEMbl XpaHEeHUA AAHHbIX HA MOMEHT
NpUoGpPETEHUA [OMKEH COCTaBNATL HE MeHee 5 neT. /
The supplied data storage system must be factory-assembled, mass-
produced, and must not be included in the list of equipment announced by
the manufacturer for discontinuation. The lifecycle of the data storage system
at the time of purchase must be at least 5 years.

O6wwme TpeboBaHua /
General
Requirements

« [MocTaBWWMK AOMKEH NPefoCTaBUTb OpUriMHan AOKYMEHTa UMnu ero Konuio,

BblgaHHOro npoussoguTerem obopygosaHua MAF  (Manufacturer's
Authorization Form) Ha noctaBky opuruHanbHoro obopygoBaHua ¢
MOATBEPXKAEHWEM  rapaHTuiiHbix  0BA3aTenbCTB  Ha  nocTasnsemoe
o6opynoBaHMsA OT NPOU3BOAMTENSA HA TeppuTopun Pecnybnuku YsbekncTaH.
/
The Supplier must provide an original document or a copy thereof, issued by
the equipment manufacturer, of the MAF (Manufacturer’s Authorization Form)
for the supply of original equipment, confirming the warranty obligations for
the supplied equipment from the manufacturer on the territory of the Republic
of Uzbekistan.

+ B maccuse gomkHa 6bITb MHTErpupoBaHa cdyHkumoHanbHocTb SAN un NAS
6e3 1cnonb3oBaHWA AOMOMHUTENbHBLIX WNo30B. [loaaepxka o6bLEKTHOro
poctyna S3 sensAeTca npegnodtuTensHolt. / The array must have integrated
SAN and NAS functionality without the use of additional gateways. S3 object

ApXyTeKTypari access support is preferred.

Architecture

« Hanuuue npotokonos NAS (NFS, CIFS), npotokonel IP SAN u FC SAN.
Noaaepxka NDMP sBnsetca npegnoytutensHon. /




Support for NAS protocols (NFS, CIFS), IP SAN and FC SAN protocols.
NDMP support is preferred.

Cepsucbl SAN 1 NAS uncnonb3aytoT obwme nynbl pecypcos; Npu Hanuynu
noaaepxkm S3 o6beKTHbIE CEPBUCHI NCMONb3YIOT Te Xe nynbl. /

SAN and NAS services must share common resource pools; where S3 is
supported, object services must use the same pools.

MaccuB gomkeH obecneyvBaTtb ¢annosbin goctyn no npotokoniam NFS w
CIFS 6e3 wucnonb3oBaHMA  LUMKO30B CTOPOHHUX  MNpPOU3BOAUTENEN.
HonyckaeTcs peanusaums GannoBbiX CEPBUCOB Kak Ha KOHTponnepax
MaccuBa, Tak M BblOENEeHHbIMA y3namn TOro e Npov3BoAUTenNs B COCTaBe
NocTaBNsieMol CUCTEMbl C efuHbIM yrpasneHuem u obwmmu nynamu
XpaHeHus. /

The array must provide file access via NFS and CIFS protocols without the
use of third-party gateways. File services may be implemented either on the
array controllers or by dedicated nodes from the same manufacturer within
the supplied system, under unified management and sharing common
storage pools.

Moppepxka obHoBneHua 6e3 npepbiBaHMA pabotbl. O6HoBNEHMe
KOHTPOMIEPOB BLINOMHAETCA B OHNaNH-pexvme 6e3 nx nepesarpysku n 6es
npepbIBaHWA JOCTyMa XOCTOB K AaHHbIM. /

Support for non-disruptive upgrades. Controller upgrades must be performed
online, without controller reboot and without interrupting host access to data.

Bo Bpems 06HOBNEHMA KpaTKOBPEMEHHAas Nay3a BBOAA-BbIBOAA HE AOIMKHA
NPUBOAUTE K COOK NPUMNOXEHUIA UNW BUPTYanbHbIX MawwH. / During updates,
any short-term 1/0 pause must not cause failure of applications or virtual
machines.

dopm-cbakrop / Form

MaccuB gorbkeH MMeTb He MeHee 2 (aBYX) aKTUBHbLIX KOHTPOSIIEPOB N UMETb
BO3MOXHOCTb BCTpaMBaHus B cTaHAapTHble 19” wkadbl n cTonku. /

Factor The array must have at least 2 (two) active controllers and be capable of being
installed in standard 19" cabinets and racks.
BuicoTa / Height BbicoTa koHTponnepHou nonkn He 6onee 4U. / Controller enclosure height
must not exceed 4U.
He meHee 8x noptoB FC 16 Gb/s ¢ ycraHoeneHHbiMn SFP+ mogynsmu B
KOMMNIIEKTE C coeAnHUTENBHBIMN kabensamu He MmeHee 8 wr. /
At least 8x FC 16 Gb/s ports with installed SFP+ modules, complete with at
least 8 connecting cables.
He meHee 2x noptos 1Gb Ethernet (Management). /
BHewHne At least 2x 1Gb Ethernet ports (Management).
UHTepdencHble
Mogynu He meHee 8x noptoB Ethernet 10 Gb/s ¢ yctaHoBneHHbIMN SFP+ mogynsmn
/ External Interface B KOMNIEKTE C cCoeaUHUTENbHbIMU Kabenamu He meHee 8 wrT. /
Modules At least 8x Ethernet 10 Gb/s ports with installed SFP+ modules, complete

with at least 8 connecting cables.

MoaaepKka paclUMpeHns KONMMYecTBa BHELUHUX MOPTOB HE MEHEe 4Yem A0
16/32 Gbps FC, 10/25/40/100Gbs Ethernet n RoCE 25/100Gbs. /

Support for expanding the number of external ports to at least 16/32 Gbps
FC, 10/25/40/100 Gbps Ethernet, and RoCE 25/100 Gbps.

MpoTtokonbl /
Protocols

FC, iSCSI, NFS, CIFS; S3 — npeano4dtutensHo / preferred




Moapepxka OC / OS

Microsoft Windows® Server® / VMware ESXi™ / VMware vSphere / SUSE®
Linux® Enterprise Server (SLES) / Red Hat® Enterprise Linux (RHEL) /
Ubuntu Server Edition LTS / Oracle Linux

KoHTponnepsl /
Controllers

KoHTponnepb! gomkHbl AyonvposaTth Apyr gpyra ¢ BOSMOXHOCTbIO ropsiven
3aMmeHbl. /
Controllers must be redundant with hot-swap capability.

KoHTponnepbl gomnxHbl obecneymBaTtb aBTOMATUYECKAA PEXUM BbICOKOW
rOTOBHOCTW B KOHurypauun active-active. /

Controllers must provide automatic high-availability mode in an active-active
configuration.

KoHTponnepbl pabotawT B pexume active-active. LUN He npuHagnexaT
kakomy-nnbo koHTponnepy. CepsucHasa Harpyska cbanaHcupoBaHa Mexay
OByMsi unu Gonee koHTponnepamn. Bo Bpema paboTbl cnyxbbl pasHuua B
IOPS un koadhduumeHTe ucnonbsosaHna LI mexgy KoHTponnepamun He
npesbiwaeT 10%. / Controllers operate in active-active mode. LUNs are not
owned by any single controller. Service load is balanced between two or more
controllers. During operation, the difference in IOPS and CPU utilization
between controllers must not exceed 10%.

Kaw-namsaTb KaXgoro KOHTponsepa B MacCuBe [OIMKHA COCTaBMATb He
MeHee 256 GB, a cymmapHas Kal-namMsTb cuctembl — He meHee 512 GB. B
pacuyéT K3lla He BXOAUT NaMATb, peanv3oBaHHan Ha auckax. /

Cache memory of each controller in the array must be at least 256 GB, and
the total system cache memory must be at least 512 GB. Cache calculation
does not include memory implemented on disks.

Bce koHTponnepbl MmaccmBa 40MKHbI ObiTb 0QHOBPEMEHHO aKTUBHBI, T.€., BCE
KOHTPONNEpbl AOMKHbI OQHOBPEMEHHO MMETb AOCTYN W Ha YTEeHue, U Ha
3anucb Kk nobomy nornyeckomy Tomy (LUN) nnn cpannosomy pecypcey. /

All array controllers must be simultaneously active, i.e., all controllers must
have simultaneous read and write access to any logical volume (LUN) or file
resource.

MocTaBnsemas cuctema AofKHa 0AHOBPEMEHHO NoAAEPXKMBaTL pannosble
n 6noyHbie npotokonbl 6e3  WUCMoNb3oBaHUSA  LUMIO30B  CTOPOHHWX
npounsBoguTenei; (annoBbie CepBUCbl MOryT ObiTb peann3oBaHbl Kak Ha
KOHTPONNEpax MaccuBa, Tak W BblAefeHHbIMA  y3namm TOro e
NPOU3BOAUTENA B COCTaBE MOCTABMNAEMOro KOMMnekca, yrnpasnseMbiMn n3
eanHon koHconu: FC, iSCSI, CIFS, NFS; obbektHeli goctyn S3 —
npegnouTUTENLHO. /

The supplied system must simultaneously support file and block protocols
without the use of third-party gateways; file services may be implemented
either on the array controllers or by dedicated nodes of the same
manufacturer within the supplied system, managed from a single console: FC,
iISCSI, CIFS, NFS; S3 object access is preferred.

Maccue gormkeH noaaepXuneaTtb NOCTPOEHWE KnacTepa nytem gobasneHus
KOHTponnepos. /
The array must support cluster construction by adding controllers.

MpoussoanTenbLHOCTD
/ Performance

Mpw npodomne Harpysku: Block Size - 8K; npu cpeaHem pasmepe danna -
2GB; npotokon - NFSv4.1 npu yteHuu/zanucu 70/30 - He meHee 150 000
IOPS ¢ 3apepkoi He Gornee 1Mmc. /

Under load profile: Block Size - 8K; average file size - 2GB; protocol -
NFSv4.1; read/write 70/30 - at least 150,000 IOPS with latency not exceeding
1ms.




Mpw npocburne Harpysku: Npu cpegHem pasmepe daina — 512KB; npoTokon
— NFSv3; npu yrenun/zanucu 70/30 - He meHee 10000 IOPS c 3agepxkon He
Gonee 1mc. /

Under load profile: average file size - 512KB; protocol - NFSv3; read/write
70/30 - at least 10,000 IOPS with latency not exceeding 1ms.

Mpu npodune Harpysku: Block Size - 8K; npu uteHus/sanucu 70/30 u
nonagaHve B kel He 6onee 10% Ha uTeHune u 5% Ha 3annck - He meHee 150
000 IOPS c 3apepxkol He Gonee 1MC B MOCTaBMAEMOW KOMMMEKTaLuu.
MokasaTenb MNOATBEPXAAETCH [LOKYMEHTauuMen npoussBoauTens  unu
MPOTOKONOM TECTUPOBAHNA. /

Under load profile: Block Size - 8K; read/write 70/30 with cache hit not
exceeding 10% for reads and 5% for writes - at least 150,000 IOPS with
latency not exceeding 1ms in the supplied configuration. The figure must be
confirmed by manufacturer documentation or a test report.

Mpu npodune Harpysku: Block Size - 8K; npu 4ytenus/sanucn 70/30 u
nonagaHue B kew 100% - He meHee 500 000 IOPS ¢ 3apgepxkon He Bonee
Tme. /

Under load profile: Block Size - 8K; read/write 70/30 with cache hit 100% - at
least 500,000 IOPS with latency not exceeding 1ms.

Hakonutenu / Drives

Tun wncnonbsyembix B KoHdurypauum maccuea pauckos — SSD TLC
(uHTepgeic SAS unu NVMe) o6bvemom He meHee 3.84 TB. /

Drive type used in the array configuration: SSD TLC (SAS or NVMe interface)
of at least 3.84 TB.

Maccus aonkeH 6biTb ykomnnekToBaH He meHee 18 guckammn SSD TLC (SAS
unn NVMe). /

The array must be equipped with at least 18 SSD TLC drives (SAS or NVMe).

Emkoctb / Capacity

MonesHoe AMCKOBOE NPOCTPAHCTBO MaccuBa AOMKHO COCTaBNATb HE MeHee
55 Tb (pac4eT eMKOCTY ocyLlecTBNAETCA ncxoasa us cxembl RAID-6 ¢ oaHum
anckom Hot Spare, 6e3 ydeTa gegynnmkauum 1 oxatus AaHHbIX.). B AaHHbIA
o6bem He JoMKeH BXOAUTb 00BbEM A1s1 CUCTEMHBIX HYX4 obopyaosaHus. /
Usable disk space of the array must be at least 55 TB (capacity calculation is
based on the RAID-6 with one disk as hot spare disk scheme, excluding
deduplication and data compression). This volume must not include space for
system needs.

MakcumanbHas BO3MOXHas cblpas cusnyeckas EMKOCTb Maccusa npu
3anonHeHun oaHolk AMckoBoi nonku guckamm SSD o6bemomM He meHee 3.84
TB pomkHa bbiTb He meHee 96 Th. /

Maximum possible raw physical capacity of the array when filling one drive
enclosure with SSD drives of at least 3.84 TB must be at least 96 TB.

Cuctema p[omKkHa nMOAAEPXUBATbL paclMpeHWe eMKoCTW 3a CcYeT
pobasneHns 4ONONHUTENbBHBIX ANCKOB MW OUCKOBbIX NOnok 6e3 ocTaHoBKu
cepBuCOB. PaciumMpeHue fOMKHO BbINOMHATLCA 6e3 npepbiBaHusa paboTbl (B
OHNanH-pexume). /

The system shall support capacity expansion via additional disk or disk
enclosures (shelves) without service interruption. Expansion must be
performed non-disruptively (online).

OTKa3oyCcTON4MBOCTb
/ Fault Tolerance

Maccue gomkeH obecneumBaTb BbICOKYID HaZeXHOCTb U BesonacHocTb
OaHHbIX 3a cCYeT pe3epBUpOBaAHUA BCEX KPUTUYECKN BaXKHbIX MOACUCTEM:
HnokoB nNUTaHWSA, BEHTWIATOPOB, KOHTPONSIEPOB, KaHanoB Aoctyna K
AONCKOBbIM MofKaM W guckam, BHELWIHUX MHTepd)eVICOB noaKn4YeHna wun
ApPYyrux KOMNOHEHTOB, BNUAKOLWX Ha AOCTYNHOCTb AaHHbLIX MaccuBea, Uiu 3a
CHET pe3epBUpOoBaHUA OTAENbHbLIX Y3NO0B. /
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The array must ensure high reliability and data security through redundancy
of all critical subsystems: power supplies, fans, controllers, access channels
to drive enclosures and drives, external connection interfaces, and other
components affecting data availability, or through redundancy of individual
nodes.

MaccuB [oOmKeH UMETb BO3MOXHOCTb 3aMeHbl foboro annapaTtHoro
KoMrnoHeHTa 6e3 ocTaHOBKM cepBUCoB. /

The array must allow replacement of any hardware component without
service interruption.

Bce ocHOBHbIE KOMMOHEHTbI MaccuBa (KOHTPONMepbl, BEHTUNATOPLI, Brokun
nUTaHWA, KaHanb! 4OCTyna K AWCKOBLIM MOSIKaM M Auckam) AOSKHb! BblTb
nyonupoBaHbl. Kaw-namsaTe maccuBa AormkHa 3epkanuposatbes. Maccus He
DOIMKEH MMETb eQUHON TOYKM oTKasa. /

All main components of the array (controllers, fans, power supplies, access
channels to drive enclosures and drives) must be duplicated. Array cache
memory must be mirrored. The array must have no single point of failure.

MaccuB gomkeH nogaepxveaTe gobasneHne UCKOBbLIX MOSIOK M AUCKOB, a
TaKKe 3ameHy WHTepdelCHbIX MoAynel B «ropsyem» pexume, 0es
npepbiBaHWA AOCTYNA K AAaHHBIM. /

The array must support hot addition of drive enclosures and drives, as well
as hot replacement of interface modules, without interrupting data access.

MaccuB 4ormKeH coxpaHaTb paboTocnoCcoBHOCTL NPY 0TKa3e OQHOro U3 ABYX
KOHTponnepos. /

The array must remain operational in the event of failure of one of the two
controllers.

AnckoBblin Maccue AOITKEH noaaepXxunesaTb nocTpoeHue
KaTacTpoOoyCTONUNBON KOH(Urypaumm wu3 AOBYX MAcCUBOB B pexume
Active/Active, ¢ CUHXPOHHBIM PEXMMOM 3epKanvupoBaHus AaHHbIX. B cnyvae
c6oA oQHOro M3 MaccuBOB, CEpBeEpPbl aBTOMATUYECKN MNepeBoaATCcA Ha
paboty ¢ AyonupylowuM MaccuBOoM K He BbidbiBaloT cbos B paboTe
NPUNOXEHWIN VNN BUPTYarbHbIX MaLWH. /

The disk array must support the construction of a disaster-tolerant
configuration of two arrays in Active/Active mode with synchronous data
mirroring. In the event of failure of one array, servers must automatically
switch to the redundant array without causing application or virtual machine
downtime.

Komnnekraums maccuea AoMmKHa npegycmaTpueaTh Hanu4yne JocTaTtoqHOro
KOfM4ecTBa AUCKOB ANs obecneyeHus pesepBHOro NpocTpaHcTsa B oobeme,
3KBMBANEHTHOM EMKOCTM Kak MWHUMYM ofHoro Aaucka, ansa 6bicTporo
BoccTaHoBneHus uenoctHoctu RAID B cnydae Bbixoga M3 CTPOA 4acTu
anckos (nog 3agaym Hot Spare). /

The array configuration must include a sufficient number of drives to provide
spare space equivalent to the capacity of at least one drive for quick RAID
integrity restoration in the event of drive failure (Hot Spare).

Maccue He fomKkeH TepATb AaHHbIe MPU OTKITIOYEHUN NUTaHUSA, rapaHTUpys
COXpPaHHOCTb AaHHbIX B TeYeHue Kak MWHUMYM 24 yacos, nu6o JomkHa
noagepxumeatb BO3MOXHOCTb pooca BCEX He3anuCaHHbIX JaHHbIX Ha
HOCUTEJ1b B 3HEProHe3aBUCUMYO NaMAThb. /




The array must not lose data during power failure, guaranteeing data
retention for at least 24 hours, or must support the ability to flush all unwritten
data to non-volatile memory.

Moanepxka RAID /

RAID 5, RAID 6 n RAID 10 ¢ pacnpeaeneHHbiM spare drive. / RAID 5, RAID
6, and RAID 10 with distributed spare drive.

Cuctema sawmthbl aHHbIX (RAID nnn erasure coding) gormkHa obecrneynBatb

RAID Support YCTOWYMBOCTb K OQHOBPEMEHHOMY BbIXOAY M3 CTPOA He MeHee OByX
HakonuTenen B AUCKoBoW rpynne 6e3 notepun AaHHbIX. /
The data protection scheme (RAID or erasure coding) must tolerate the
simultaneous failure of at least two drives in a disk group without data loss.
Maccve gomkeH nogdepxuBatb OOHOBNEHWE MUKPOKOAA KOHTPONMepoB B
"ropsyem” pexvme 6e3 npepbiBaHMA [OCTYNa K faHHbIM 1 6e3 ocTaHOBKM
paboTbl cUCTEMbI XpaHeHuUs. /
The array must support hot microcode update of controllers without
OBHoBNEHME interrupting data access or stopping the storage system.

Mukpokoaa /
Microcode Update

OGHoBReHNe MUKPOKOAA KOHTPONNEPOB AOMKHO BbIMNOMHATLCA LWTATHBLIMU
cpeacTBamu  ynpaerneHna wmaccvBa (BeG-mHtepdenc wunum  CLI), 6es
HeobxoanMOoCTN UCMNONB30BaHNA AONONHUTENbHOro o6opyaosaHus. /
Controller microcode update must be performed using the array’s native
management tools (web interface or CLI), without the need for additional
equipment.

LUN

Maccue gomker obnagate BO3MOXHOCTbIO YBENUYEHUS NOrMYECKOro Toma
UNn CeTeBOr0 pecypca B OHMNalH-pexunme ©6e3 OTKNIYEeHUs [ocTyna
KnneHToB. /

The array must support online expansion of logical volumes or network
resources without disconnecting client access.

Maccus porkeH obnagaTb byHKUMOHANOM MaccCOBOro co3faHvs TOMOB
WTaTHbIMK cpeacTeamu yrnpasneHus (Beb-uHtepdgenc, CLI nnn API). /

The array must have the functionality to create volumes in bulk using native
management tools (web interface, CLI or API).

Maccve pomnxeH NpegocTaBnATb BO3MOXHOCTb MPE3EHTOBaTb HECKONbKO
TomoB (LUN) HeckonbkuM XocTam OAHOBPEMEHHO, HE3aBUCUMO OT TuMNa ux
onepauUnoHHbIX cuctem. /

The array must provide the ability to present multiple volumes (LUNSs) to
multiple hosts simultaneously, regardless of their operating system type.

MakcumanbHbIA
paamep LUN /
Maximum LUN Size

He meHee 128 TBb. / At least 128 TB.

Buptyanusauua
xpaHeHus / Storage
Virtualization

MaccuB [osmkeH nopgaepxuBaTth (DYHKUMIO BUpTyanusaummn xpaHeHusa 6e3
NCMoNb30BaHWA AONONMHUTENbHBIX YCTPONCTB. BO3MOXHOCTD BUPTYanusaumm
pecypcoB CUCTEM XpPaHEHUS JaHHbLIX CTOPOHHUX Npou3soauTenei ABnaeTcs
NPeAnoYTUTESNBbHON, HO HEe 06si3aTeribHOM NPW HaNWYWW LUTaTHbIX CPeacTs
MUFpaLMm aHHbIX C MacCUBOB CTOPOHHMX npoussoguTenen. /

The array must support storage virtualization functionality without additional
devices. The ability to virtualize storage resources from third-party
manufacturers is preferable but not mandatory, provided that native tools for
data migration from third-party arrays are available.

MrHOBEHHbIE CHUMKM
W nosiHble konuu /
Snapshots and Full
Copies

Maccue p[omkeH nopAepXvmBaTb Ha annapaTHOM YpPOBHE co3faHue
rioKanbHbIX KOMWA TOMOB — snapshots (MrHOBEHHbIE CHUMKM) U shapclones
(nonHble kornun). Ona cosgaHus snapshot He AOMKHbI MCMOMNb30BATLCA
JOnonHUTEnNbHLIE BHELLHWE ycTponcTBa. / The array must support hardware-
level creation of local volume copies — snhapshots and snapclones (full
copies). No additional external devices must be used for creating snapshots.
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Peanusaumnsa MrHOBEHHbIX CHUMKOB HE AOSMKHA MPUBOAWTL K NOoTepe gaHHbIX
W gerpagaumm npousBoaUTENbHOCTU, gonyckatoTes TexHonoruu Row, CoW
UNun 3KBUBANEHTHbIE. /

The snapshot implementation must be lossless and must not degrade
performance; RoW, CoW or equivalent technologies are acceptable.

Maccue gomkeH nogoepxmsatb He MeHee 1 000 MrHOBEHHbIX CHUMKOB Ans
oaHoro LUN v He meHee 30 000 MrHOBEHHbIX CHUMKOB 4SS BCE cucTembt. /
The array must support at least 1,000 snapshots per LUN and at least 30,000
shapshots for the entire system.

OpHa opannosas cuctema nopgaepxmsaet He meHee 1 000 MrHOBEHHbIX
CHUMKOB, a BcsA cuctema — He MeHee 10 000 MrHOBEHHBIX CHMMKOB
hannoBbIx cUcTeEM. /

A single file system supports at least 1,000 snapshots, and the entire system
supports at least 10,000 file system snapshots.

Mpu HanuuMn noaaepXkM o6bLeKTHOro goctyna S3 AormkHo obecnedmnsaTbes
cosfjaHne MrHoBeHHbIX cHUMKOB GakeToB. /

Where S3 object access is supported, snhapshots of buckets must be
supported.

MaccuB [OMmKeH NOoAAEPXKMBATb aBTOMAaTUMYECKOE CO3[aHVE MrHOBEHHbIX
CHUMKOB C 4acTOTOW He meaneHHee 4Yem 1 pas B 5 MuHyT gna GnodHoro
[OCTyNna 1 He meffieHHee Yem 1 pas B 15 MnHyT ana cdainnosbix pecypcos. /
The array must support automatic snapshot creation with a frequency of at
least once every 5 minutes for block access and at least once every 15
minutes for file resources.

MpenocraBnaeTcsa BU3yanuanpoBaHHbie MHTEpMencs! ynpasneHuns. [JaHHble
MOXHO BOCCTAHOBWUTb C MOMOLLbKD MIHOBEHHOrO CHUMKA B OO0 MOMEHT
BpeMmeHu 6e3 notepu AaHHbIX MrHOBEHHOTO CHWUMKa B ApYrMe MOMEHTbI
BpemeHu. /

Visualized management interfaces must be provided. Data can be restored
using a snapshot at any point in time without losing snapshot data from other
points in time.

MFrHOBEHHbIE CHUMKM TOMOB AOSKHbI ObITb AOCTYMHbBI KAK ANA YTEHUs!, Tak U
ans sanucu. /
Volume snapshots must be available for both reading and writing.

MFrHOBEHHbBIE CHUMKWN HE CHUXXAIOT NPOU3BOAUTENBHOCTL cMcTeMbL. [pn 3ToM
NPON3BOAWUTENBHOCTE CUCTEMbI HE [OMKHA CHMXATbCA C YBErnuueHWem
KONnM4ecTBa MrHOBEHHbBIX CHUMKOB. 3agepXKka CUCTEMbI fOSKHA COCTaBMNATbL
MeHee 1 MC Npu BKNIOYEHHOM (bYHKLMOHANe MrHOBEHHOro CHUMKA. /
Snapshots must not reduce system performance. System performance must
not degrade with an increase in the number of snapshots. System latency
must be less than 1 ms when the snapshot functionality is enabled.

MoapepxuBaeTca 3alMLLIEHHbIA MIHOBEHHbLIN CHUMOK (secure snapshot).
CpoK XpaHeHNss MTHOBEHHbIX CHUMKOB MOXET 334aBaTbCs B AHAX, Mecsuax
mnn  ropgax. [lpocpoyeHHble  MrHOBEHHble  CHUMKW  yaanstoTcesA
aBToMaTmyecku. /

Supports secure snapshot. The snapshot retention period can be set by day,
month, or year. Expired snapshots are automatically deleted.




YnpagneHuve u
MoHuTOpUHr CXI /
DSS Management

and Monitoring

MporpammHoe obecneyeHue ynpaerieHUs CUCTEMaMU XPaHEeHWUs AaHHbIX
JomkHo obnapaTb rpadudeckum uHTepderncom (GUI) n uHTepdencom
komaHgHoi cTpokn (CLI). O6a wuHTepdeiica pomkHbl obnapatb BCEM
HeoBX04MMbIM (PYHKLMOHANOM MO agMUHUCTPUPOBAHUIO CUCTEMBI. /

The storage system management software must have a Graphical User
Interface (GUI) and a Command Line Interface (CLI). Both interfaces must
provide all necessary functionality for system administration.

MO ana npoBeAeHUs aHannsa NpPou3BOAUTENbHOCTY AMCKOBOro Maccuea v
ero oTaernbHbiX KOMNoHeHT. MO aHanusa npovusBOAUTENBHOCTU [OSHKHO
ofbecneunBaTb MOHUTOPUHI MPOU3BOAUTENBHOCTU B peanbHOM macwTabe
BpeMeHWn, a Takke cbop M HakonneHne CTaTUCTUKA AN nocnegyloLiero
aHanuMsa C BO3MOXHOCTbIO COXPaHEHNS M MPefoCTaBrieHNsi NCTOPUYECKNX
JaHHbIX C NoaAepXKon He MeHee yem Ha 1 rog. /

Software for performance analysis of the disk array and its individual
components. The performance analysis software must provide real-time
performance monitoring, as well as collection and accumulation of statistics
for subsequent analysis, with the ability to store and provide historical data
for at least 1 year.

Mopaepxka WHTENreKTyanbHOro nporpamMmHoro obecneyeHusa AnA
ynpaBneHus cucteMamu xpaHeHus AaHHbix. OHO AOIMKHO NpeaocTaBnsATb
eanHbIl rpadudeckuii uHtepgeic ynpasnexHus (GUI), otkpbitele APl (REST
WNN 3KBUBArEHT) W cpeactBa NPEAVKTUBHOW aHaruMTUKM OTKasoB U
pekoMeHgauuik  No  OnTMMM3auuMu  (NoKarbHO  WNM  Kak  cepBuUC
npoussoauTens). Peanusaunss aBTOMaTU3MPOBAHHOrO YrpaBneHns un
WHTenNeKTyanbHOW 3KCnyaTaummn Ha NpoTsXEHUN BCEro XU3HEHHOro LIMKNa
CACTEMbI  XpaHeHust  (BKMOYas  nnaHupoBaHue,  pasBepTbiBaHMWe,
JKCnnyaTaumio ¥ ONTUMMU3ALMIO), yNpoLllas ynpasreHue maccuBamn U
nosbillas 3dekTUBHOCTL akcrnnyaTauvm LIOA. /

Support for intelligent storage system management software. It must provide
a unified graphical management interface (GUI), open APIs (REST or
equivalent), and predictive failure analytics with  optimization
recommendations (on-premises or as a manufacturer-hosted service).
Implementation of automated management and intelligent operations
throughout the entire storage system lifecycle (including planning,
deployment, operation, and optimization), simplifying array management and
improving data center operational efficiency.

QoS

MaccuB QomkeH noanepxuBaTh GyHKLUMIO pacnpefeneHnsa pecypcos Mexay
pasnuyHbIMK Knaccamu Tpaduka v 3agadamu ¢ pasHbiMU ripuopuTeTaMmu
(QoS). /

The array must support resource allocation between different traffic classes
and tasks with different priorities (QoS).

Maccve OOmKeH WMeTb BO3MOXHOCTb YCTAHOBKW Pa3fnyHbIX YPOBHEN
nponssogutenoHoctn (B IOPS n M6ut/c) ans onpeAeneHHbIX fornyeckmx
TomoB LUN. /

The array must be able to set different performance levels (in IOPS and Mbps)
for specific logical volumes (LUNSs).

Monutnkn QoS AomkHbl BKMOYaTh B cebsi orpaHuyYeHne MakCcumManbHOoW
NpoOnN3BOANTENBHOCTY n rapaHTupoBaHune MUHUMAIbHOMW
NpPoV3BOANTENBHOCTU, KOTOPbIE MOryT HacTpavmBaTbcs B TepmuHax 10PS
(onepauuii BBOAA-BbIBOAA B CEKyHAy) WNuM NPOMYCKHOW CrnocobHocTw.
cuctembl. Kpome TOro, nOMWTUKA  OFPaHUHEHUS  MaKCMManbHOW
NPOW3BOAUTENBHOCTU AOMKHA BKMOYaTh B ce6A NakeTHYI0 KOHuUrypauuio,
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a NoNuTUKa rapaHTMPOBaHNA MUHUMANbHON NPON3BOANTENBbHOCTY BKNOYATb
B ce6Aa HacTponKy 3agepxku. /

QoS policies must include maximum performance throttling and minimum
performance guarantees, configurable in terms of IOPS or throughput.
Additionally, the maximum performance throttling policy must support batch
configuration, and the minimum performance guarantee policy must include
latency settings.

Monutukn QoS AomkHbI MUMETb BO3MOXHOCTb NPUBA3KM HEMOCPEACTBEHHO K
LUN. /
QoS policies must be directly assignable to LUNSs.

Thin Provisioning

Maccus pgomxkeH nogdepxwvBatb TexHonoruto  Thin  Provisioning,
NMo3BONSAIOLLYIO BbiAENATL cepBepam Heobxoanmble huanyeckne JMCKOBble
pecypcbl aBTOMaTU4Yecku Mo mepe HeobxoAMMOCTU U  NO3BOMAIOLLYIO
Npe3eHToBaTb CEpBEPaAM BMPTyarnbHbIE NOrM4yeckne Toma, pasmep KOTopbIX
MOXET NPEBOCXOANTb UMELLUIACA DU3NYECKUin AUCKOBLI 06bEM MaccuBa.
ABTOMaTUYECKOE BblAENEHNE (PUINYECKNX AUCKOBLIX PECYpPCOB cepBepam
JOJMKHO BbINOMHATLCA NPO3PaYHO AR onepaumoHHbIX CUCTEM CepBepoB U
ANA NpUnoxeHuin, 6e3 npepbiBaHUA AOCTYNA K AaHHbIM. /

The array must support Thin Provisioning technology, allowing automatic
allocation of required physical disk resources to servers as needed, and
allowing presentation of virtual logical volumes to servers whose size may
exceed the available physical disk capacity of the array. Automatic allocation
of physical disk resources to servers must be transparent to server operating
systems and applications, without interrupting data access.

Multipathing

JomxHa obecneunBaTbca MHOronytesasn nepegada aaddbix (Multipathing) ¢
aBapuUiHbIM  MepeknioYeHnem 1M BanaHcUMpoBKOW  Harpyskm  —
cneumanuanpoBaHHeim MO  npoussogutens CXO nunbo wTaTHLIMKU
cpeacTsamu onepaunoHHblx cuctem. MO ansa multipathing moxeT paboTaTs
Ha OC Windows/Linux/AlX/Solaris/VMware. /

Multipathing with failover and load balancing must be supported, either by
dedicated software from the storage manufacturer or by the native
multipathing facilities of the operating systems. The multipathing software
must be compatible with Windows, Linux, AlX, Solaris, and VMware operating
systems.

OcBoboxaeHune
Hencnonb3yemoun
emkocTn / Reclaiming
Unused Capacity

Maccus [JomkeH MoAdepXkvBaTb BO3MOXHOCTb BO3BpaTa CBOOOAHBIX,
HeWucnonb3yeMbiX OUCKOBbIX PECYPCOB Ha ypoBHE ToMa B 06LLUIA AUCKOBBLIN
nyn. BoseBpaT cBOGOAHbLIX AWCKOBBIX pPecypcoB B OOLMIA AUCKOBbLIA Myn
[AOMKeH BbINONHATLCA 6e3 NpepbiBaHna 4OCTyna K AaHHbIM. /

The array must support the ability to reclaim free, unused disk space at the
volume level and return it to the common disk pool. Reclaiming free disk
space to the common disk pool must be performed without interrupting data
access.

TupuHr gaHHbIX /
Data Tiering

MaccuB OomKeH NoagepxvBaTe  aBTOMATUYECKOE  nepemMelleHue
"XonoAHbIX" AaHHbIX Ha APYrMe TUNbl HOCUTENER UNN CUCTEMbI XpaHeHUs. /
The array must support automatic movement of "cold" data to other types of
media or storage systems.

MeTtpoknacTtep /
Metro Cluster

Maccue  pormkeH noagepxvBatb NOCTPOEHUA MeTpo-knacTepa
(BO3MOXHOCTb YTEHUA W 3anNncy AaHHbIX Yepes noboi koHTponnep, nobon
CUCTEMbl B HOPManbHOM PpPEXUME) C CUHXPOHHOW pennukauuen.
CVYMMETPUYHbIN AOCTYN B PEXUME MeTpoKnacTepa formkeH obecnevnmBaTsea
ana 6noyHbix pecypcoB (SAN); ogHoBpeMeHHas nopaepxka cannosoro
poctyna (NAS) sBnseTcs npegnodtutensHoin. Bce Heobxoaumble
KOMMOHEHTBI 1 NULIEH3UM AOMMKHbI ObiTh BKIOYEHBI B COCTaB Maccuea 6es
ncnonb3oBaHWA aononHuTensHoro obopynosaHus. / The array must support
the construction of a metro cluster (ability to read and write data through any
controller of any system in normal mode) with synchronous replication.
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Symmetric access in metro cluster mode must be provided for block
resources (SAN); simultaneous support of file access (NAS) is preferred. Al
necessary components and licenses must be included in the array without the
use of additional equipment.

Oepynnukauma n
Komnpeccus /
Deduplication and
Compression

Maccne pomkeH obnagats  (OyHKLUMOHANbHOCTBbIO  Aeaynrukauumu,
KOMMPECCUN UIIN aHANOMMYHbIX TEXHONOMMIA. JaHHble (OYHKUMN BKITIOYEHB! NO
yMon4aHuio 1 paboTarT He3aBUCUMO OT TUNa UCMonb3yeMoro npotokona. /
The array must have deduplication, compression, or similar technology
functionality. These features are enabled by default and operate regardless
of the protocol type used.

YnpaeneHue
XKN3HEHHbBIM umkriom /
Lifecycle
Management

MaccuB [omkeH noaaepxueaTh ynpasrneHue XUsHEHHbIM LIMKIOM, BKoYas
crnepywowme yHKUMOHanbl: obHoBreHne Mexay pasHbiMW MOKONEHUAMMU
obopynoBaHusa,  active-active  knactep, pennukauws,  noruyeckoe
pasaeneHne pecypcoB mMexay notpebutensimu u obbeanHeHne Hocutenen
B obLme nynbl XxpaHeHus. /

The array must support lifecycle management, including the following
features: cross-generation hardware upgrades, active-active clustering,
replication, logical resource separation between consumers (multi-tenancy),
and unified storage pools.

Murpauust AaHHbIX /
Data Migration

Maccue [OMKEH NOAOEPXKMBATbL MUrpauuilo AaHHbIX Ha APYryro/HOBYIO
CUCTEMY XpaHeHWsl, B TOM Yucne Apyroro npoussoautens, 6e3 octaHoBKU
NPUIOXKEHWA, UCNOMb3YIOLWKX AaHHOE XpaHunuwie. /

The array must support data migration to another/new storage system,
including one from a different manufacturer, without stopping applications
using the storage.

Maccue AomkeH noagepxunBaTtb OGecnepebonHyo paboTy CepBuUCOB BO

BpemMsi murpaumm aaHHbeix B ceTtax SAN. Murpaums He 3aHMMaeT pecypchl

X0CTa U BbinonHseTcA Ha yposHe CX[:

1. BosobGHoBnsieMan nepefada AaHHbIX BO BPEMS MUrpauun: CKOpPOCTb

MUrpaumm mMmoxeT BbiTb HACTPOEHa U CKOpPEKTUPOBaHa BO BPEMA MuUrpauuu.

2. BO3MOXHOCTb ogHOBpeMeHHonW murpaummu ao 32 LUN. /

The array must support uninterrupted service operation during data migration

in SAN networks. Migration does not consume host resources and is

performed at the DSS level:

1. Resumable data transfer during migration: migration speed can be
configured and adjusted during migration.

2. Ability to migrate up to 32 LUNs simultaneously.

HeorpaHu4eHHble
nvueHsum / Unlimited
Licenses

MaccmB [o/mKeH MOoCTaBnATLCA CO BCEMU NULEH3UAMU Ha Tpebyemble
MPOTOKOMbI AOCTYNA, a Takke Ha BeCb PyHKUMOHanN, nogaepxusaembii CX[,
Ha HeorpaHu4eHHbIA CpoK. /

The array must be supplied with all licenses for required access protocols and
all DSS-supported functionality for an unlimited term.

MrHoBeHHble cHUMKKM (snapshots) no TexHonormm RoW (redirect-on-write). /
Snapshots using RoW (redirect-on-write) technology.

MonHble konunm (snapclones). / Full copies (snapclones)

MO ynpaenenus. / Management software.
MO aHanusa npounssoautenbHocTw. / Performance analysis software.

YnpaeneHue kadecteom obcnyxusanus (QoS). /
Quality of Service (QoS) management.

Thin Provisioning.
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PasneneHune maccusa Ha norudeckue pasgensil. /
Array partitioning into logical sections.

KawwuposaHue Ha SSD. / SSD caching.
Hepynnukaumsa n komnpeccus. / Deduplication and compression.

CVHXpOHHas 1 acuHxpoHHas pennukaumsa no FC v no IP. / Synchronous and
asynchronous replication over FC and IP.

Mopoaoepxka obbeguHeHWss B ogHy norudeckyro CX[O pByx cuctem ¢
BO3MOXHOCTbO OQHOBPEMEHHOIO CUMMETPUYHOIO AOCTYNa K AaHHbIM Yepes
nobyto cuctemy (meTpoknactep). / Support for combining two systems into
one logical DSS with simultaneous symmetric data access through either
system (metro cluster).

BosMoXHOCTb CcO3faHUA reopacnpefeneHHoro Kracrepa W3 AByX, ©
BO3MOXHOCTbIO CUMMETpUYHOM 3anmcy B oauH LUN; ana  dainnosbix
pecypcoB (obwaa nanka) — npegnodtuTensHo. / Ability to create a geo-
distributed cluster of two systems with symmetric write capability to a single
LUN; symmetric write to a shared folder is preferred.

basoBoe
nporpaMmmHoe
obecneyeHne ans
ynpasneHus / Basic
Management
Software

MocTaBWWK [OMKEH NpPeaocTaBuUTb NporpamMmHoe obecneyeHue C
roadudeckum  MHTEpdpecom  ynpaeneHwusi, BKIoYawwee  QyHKUMU
ynpaBreHna  AUCKOBbIMW  Maccusamum un  Tomamu.  ObecneunsaeT
rpacdudeckoe MO ans ynpaBneHWsA, HACTPONKA U MOHWTOPWUHra YCTPOMUCTB
XpaHEHNSA QaHHbIX. /

The Supplier must provide software with a graphical management interface,
including functions for managing disk arrays and volumes. It must provide
graphical software for management, configuration, and monitoring of storage
devices.

TexHuyeckas
nognepxka /
Technical Support

MocTaBnsAemMasa cmcTema XpaHeHUsi AaHHbLIX U nNporpaMmmHoe obecnedeHune
OOMKHO WMETb rapaHTUWHbLIM nepuos OT KOMMaHWu-npoussoauTens u
TEXHUYECKYIO TMOAAEPXKKY OT  KOMMaHuu-npoussogutena nubo ero
aBTOPU3OBAHHOrO CEPBUCHOrO NapTHépa CpokoM He MeHee 36 mecsues
BO3MOXHOCTb  JanbHelllero npoasieHnss C MOMEeHTa BBoga B
NMPOMBILUIIEHHYIO 3KCMNyaTauuto ¢ nogaepxkon oHnamH TAC 24x7 n
yCTpaHEHME TEXHU4YECKUX HeucnpasHocTel B paboTte obopynoBaHusA no
MecTy akcnnyaTtauum obopyaosaHus (on-site) 9x5 Next Business Day. /

The supplied data storage system and software must have a warranty period
from the manufacturer and technical support from the manufacturer or its
authorized service partner for at least 36 months, with the option of further
extension, from the date of commissioning, with 24x7 online TAC support and
on-site technical fault resolution 9x5 Next Business Day.

LLlecomoHTaXK 1
nyckoHanagxka /
Supervisory
Installation and
Commissioning

ObsAszaTenbHOE HanM4ne ycnyru no LwedMOHTaXy U NyckoHanagke cuctembl
XpaHeHnUs AaHHbIX U PYHKLMOHANA, BXOAALWLMX B KOMMEKT nocTasku. /

Mandatory provision of supervisory installation and commissioning services
for the data storage system and functionality included in the scope of delivery.

CepBucHbIn ueHTp /
Service Center

Hannunme nokanbHOrO CEepBUCHOMO LEHTpa nNpou3BOAUTENS CUCTEMDbI
XpaHeHUs AaHHbIX NBO ero aBTOPU3OBAHHOrO CEepPBUCHOro napTHéEpa U
nokanbHoro cknaga ¢ 3UMM Ha Tepputopunn Pecnybnukn Y3bekucTtaH B ropoge
TawkeHT. /

Availability of a local service center of the data storage system manufacturer
or its authorized service partner and a local spare parts warehouse on the
territory of the Republic of Uzbekistan in the city of Tashkent.
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2. [Opyrue Tpecosanusn / Other Requirements

1. CpoOK NocTaBKU
Cpok noctasku CX[: He 6onee 60 aHen.
2. MapaHTUA U TexHU4YecKasa noaaepxka.

Otcuer I'apaHTVIVIHOFO CpOKa Ha4yumHaeTcAa C
AaTbl NoAnNncarnAa akTa (*)MHaHbHOIZ npuemMKun

CMOHTUPOBAHHOTO n 3anyLyeHHoro
o6opyaoBaHns.

KomnaHus-nponssogutens  obasyetca w
rapaHTupyeT  OTCYTCTBME  3adepkeKk B
npeaocTaBneHun yenyr TEXHUYECKON
NnoanepXkMn He3aBUCUMO OT  Kakux-rimbo

obcToATeNbCTB.

B pamkax rapaHTuiHOro obcnyxvBanua u

TEXHUYECKOW NOAAEPXKKU [OSMKHBI BXOAUTD:

e MpvemM 3asBOK W B3avMoOgelcTBuMe no
TenedoHy Wunu aneKkTPOHHOR NoyTe;

e BM3UTBI  Creymanucta Ha  MecTo
yCTaHoBku obopynoBaHuMa B crydae
Heo6Xxo04MMOCTM B TEYEHWE rapaHTUAHOIO
nepvoaa;

*  BbINONHEHWEe HeobxoauMbIX paboT no
BOCCTAHOBMEHUIO  paboTocnocobHOCTH
obopynoBaHWNA B TeY4eHWe rapaHTUAHOro
nepvoaa;

+ BecnnaTHble HeorpaHu4eHHble
KOHCyNnbTauMu 1O  BOCCTaHOBAEHUIO
paboTtocnocobHocT obopyaosaHua B
TEYEeHMe rapaHTuiHoro nepuoga. [lo
KOHCYNbTaLNOHHBIM Bonpocam
3akasumka CepBUCHbBIN LIEHTP KOMNaHWN-
npoussogutens (nanee CepBuUc UEHTP)
JormkeH pabotatb B pexume 8x5 ¢ 9:00
0o 18:00 no TalKeHTCKOMY BpPEMEHU B

pabouue OHW, onpepensemMble
3aKoHOAaTENbCTBOM Pecnybnuku
Y3bekucrtaH;

¢ peructpauus obpallerun u TEXHUYECKON
noAdepXKN formkHa paboTaTh B pexume
24X7 (KpyrnocyTo4HO, 7 AHEW B HEOEN!D).

¢ [aTa akTMBaLuu CEPBUCHOrO KOHTpaKTa v
AOCTYN MO CepUAHOMY HOMepY K nopTany
TEXHNYECKOWN noAaAepXKN
Mpounssoautens - B TeyeHne 14
KaneHAapHbIX AHeA ¢ MOMEHTa NocTaBKu
o6opyaoBaHuUA Ha nnowagky 3akas4duka,

* oAdepXKa W TEeXHWYEecKas MOMOLLb OT
npoussogutens  O6opygosaHua  no
TenecdoHy u nocpeacteom Web B
pexume 24 4aca B CyTKW, 7 AOHel B
Heaento.

B nepuop rapaHTuinHoro obcnyxxueaHuA Bce
TPAHCMNOPTHbIE 4 apyrme pacxoabl,

1. Delivery period
Delivery period of DSS: no more than 60 days.
2. Warranty and Technical Support.

The warranty period begins on the date of
signing the final acceptance certificate for the
assembled and commissioned equipment.

The Manufacturer undertakes and guarantees

that there will be no delays in the provision of

technical support services, regardless of any
circumstances.

Warranty service and technical support must

include:

« receipt of requests and communication by
telephone and/or email;

» site visits by a specialist to the equipment
installation location if necessary, during
the warranty period;

- performance of necessary work to restore
equipment functionality during the
warranty period,

« free unlimited consultations on restoring
equipment functionality during the
warranty period. For the Customer's
consultation inquiries, the Manufacturer's
Service Center (hereinafter ‘Service
Center’) must operate on an 8x5 schedule
from 9:00 to 18:00 Tashkent time on
working days as defined by the legislation of
the Republic of Uzbekistan;

- registration of inquiries and technical
support must operate in 24x7 mode
(around the clock, 7 days a week),

- service contract activation date and
access by serial number to the
Manufacturer’s technical support portal —
within 14 calendar days from the date of
equipment delivery to the Customer’s site;

+  support and technical assistance from the
Equipment Manufacturer by telephone
and via the Web, 24 hours a day, 7 days
a week.

During the warranty period, all transportation
and other expenses related to the
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CcBsi3aHHble € 3aMEHON AedEKTHLIX YacTen n

3an4acrei obopynoBaHuns " ero
AOMOCTaBKOW, MNPOW3BOAATCA 3a  cyeT
CEPBUCHOrO LIEHTpA.

3. YnakoBka.

YnakoBka BCEX KOMMOHEHTOB  AOSKHa
cnocobcTBoBaTh npeaoTspaLLeHunio nx
MOBPEXOAEHUA MM MopyYn BO  BpPEMSA

NEPEBO3KM K KOHEYHOMY MYHKTY Ha3HaYeHWs.
YnakoBKa f0MKHA BbigepXuBaTtb, 6e3 kakux-
nunbo orpaHNYeHNA, UHTEHCUBHYIO NOABEMHO-
TpaHcnopTHylo 06paboTky W BO3OEnCTBUE
3KCTpEeMarnbHbIX TeMriepaTyp, COnv 1 0cagKos
BO BpPEMsi MEpPeBO3KW, a TaKKe OTKPbITOro
xpaHeHus. [lpu onpegeneHun rabapwvTos
yMakoBOK U UX Beca Heobxoaumo yunTbiBaTb
OTAANEHHOCTb KOHEYHOro NyHKTa AOCTaBKU U
OTCYTCTBME  MOLUHBIX  Ipy30NOgbLEMHbIX
Cpeacts BO BCEX MNyHKTax no nyTtu
cnepoBaHuA rpysa. YnakoBka U MapKApoBKa
ALMKOB, a TaloKe [OKYMEHTaLNA BHYTPU U BHE

WX  OOMMKHbl  CTPOrO  COOTBETCTBOBATb
TpeGoBaHUAM OTIPy3KW, TPaHCNOPTUPOBKY,
BPEMEHHOro XpaHeHust KOMMOHEHTOB
CUCTEMBbI HA  TaMOXEHHbIX  CKagax.

UcnonHuTenb HECET OTBETCTBEHHOCTb Nepeq,
Mokynatenem 3a QONONHUTEMbHbLIE 3aTpaTbi
Mo TPaHCMOPTUPOBKE W XpaHEHWIO, KOTopble
BbInn Bbl3BaHbI oTnpasKown no
HenpaBUNbHOMY agpecy unn
HeyA0BNEeTBOPUTENBHON MaPKUPOBKOWN.

4. Komnnekrauus U HOBU3HaA.

Mpuobpetaemoe obopygoBaHue  [OMMKHO
ObITb MONHOCTBLIO YKOMMNEKTOBaHHbIM,
paboTocnocobHbIM, HOBbIM  (paHee He
NCMOMb30BaHHbIM, He GbIBLLAM B
ynoTpebneHny  unu  aKcnnyaTtupyembim).
Bepcun 1 TexHuueckue xapakTepucTuku
3akynaemoro o0oOpyfoBaHUA He AOMXKHbI
UMETb 3HAYEHUA XYALUIMX, YeM YKa3aHHble B
HacTosAleM fokymeHTe. Cuctema p[ommkHa
obecneudnsaTbCs opurmHanom nnu
3aBEPEHHON  KOMMen  COOTBETCTBYHOLLNX
OOKYMEHTOB aBTOpM3aLun OT NPOM3BOAUTENS
Ha ocyLlecTBneHue nocTaBKu
3anpawmeaemoro obopyaoBaHus. loa
Bbinycka obopyfnoBaHus He AormkeH 6biTb
paHee 2026 roga.

5. 3anyck, o6cnyxuBaHue U
3KcnnyaTaums.

replacement of defective parts and
components of the equipment and its
additional delivery shall be borne by the
service center.

3. Packaging.

Packaging of all components must prevent
their damage or deterioration during
transportation to the final destination. The
packaging must withstand, without any
limitations, intensive handling and the effects
of extreme temperatures, salt, and
precipitation during transportation, as well as
open storage. When determining the
dimensions and weight of packages, the
remoteness of the final delivery point and the
lack of heavy lifting equipment at all points
along the cargo route must be taken into
account. The packaging and marking of
boxes, as well as the documentation inside
and outside them, must strictly comply with the
requirements for shipment, transportation, and
temporary storage of system components at
customs warehouses. The Contractor shall be
liable to the Buyer for additional transportation
and storage costs caused by shipment to an
incorrect address or unsatisfactory marking.

4. Completeness and Novelty.

The equipment being purchased must be fully
assembled, operational, and new (previously
unused, not second-hand, and not previously
operated). The versions and technical
specifications of the equipment being
purchased must not be inferior to those
specified in this document. The System must
be provided with an original or certified copy of
the relevant authorization documents from the
manufacturer for the supply of the requested
equipment. The year of manufacture of the
equipment must not be earlier than 2026.

5. Commissioning, Maintenance, and

Operation.
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MopgkritodeHve NnocTaBnseMoro
o6opynoBaHus K cywecTayoLeit
WHDOPMALMOHHON CcUCTEME W  3anyck B
WTaTHbIA pexum n AanbHenwas

aKkcnnyaTauua A[OMmKHbl npoussecTuch 6He3
OCTaHOBKW CyLLECTBYIOLLIEA CUCTEMb! U KaKnX-
nnbo [OMONHUTENbHbBIX 3aTpaT CO CTOPOHbI
3akasuuka. lMogknodeHue obopypoBaHUA K
cywiecTteytowen MHMOOPMALUOHHON cucteme
AOIMKHO OCYLLECTBNATLCA TONMbKO
cepTuchmLmMpoBaHHbIMU cneymanucramu
(NnoaTBepXKOaeTCA HanMunem cepTudukaToB

OT  npoussoauTens) " no CcXeme,
npeaycMOTPEHHO’ npoussoauTeriem
obopynoBaHus ans NONHOLEHHOWN
achheKkTUBHOMN pabotbl OaHHoro
obopynoBaHna B COCTaBE C CYLUECTBYIOLLNM
obopynosaHvem.

Ycnosusi akcnnyarauum KOMMOHEHTOB
Cuctembl OOJTXKHbI obecneynsaTtb

BbiMONHEHVME TpeboBaHMA K HagéXHOCTU W
ycToinumson pabote. Pexxum akcnnyatauum —
KpyrnoroaunyHbIn. Ucnonb3osaHne
TEXHWYECKNX CpeactB W BbINONHeHue
nepuoanyeckoro o6cnyxmBaHns n CEPBUCHbIX
pabor OOMMKHO Npou3BOANTLCA B
COOTBETCTBUU c TpeboBaHuaAMU
npouvssogutene obopyaosaHnsa. TOYHbIN
pernameHT, CPOKA U  NEepUOANYHOCTb
npoBefeHnsi  TexoOCnyXuBaHUA  OOSMKHbI
OblTb  onpepeneHbl Mocne WHcTannAuun
obopypoBaHusa MicnonHuTenem Ha ocHoBaHUN
TeXHUYEeCKon AOKyMeHTaumn K
obopyaosaHuio.

Mpu noBbiX ycroBUAX MOPSAOK CEPBUCHOrO
obcnyxuBaHua  KOMMoHeHToB  Cuctemsbl
JOMmkeH OblTb NepuoavyHbIM CO CTPOrnMm
cobnogeHnem rpadukoB nnaHoBbIX
MeponpuaTuii. B KkoHUe Kaxagoro mecaua
obcnyxusaroLni nepcoHan DOMKeH
NpeacTaBnATb KpaTKUA OTYET O COCTOAHUM
OCHOBHbIX TEXHNYECKNX napameTpos
KOMMoHeHToB CuctemMbl, Cuctembl B LIENOM 1
B COOTBETCTBUW C pernameHTom npoueayp
NHPOPMUPOBaAHMA, MPUHATBLIX 3aKaszuynkom,
nepegasaTtb €ro aanee no Nog4YNHEHHOCTN.
KoHkpeTHble  napameTpbl, nognexawue
eXXeMeCAYHOMY KOHTpOnIo, OyayT
ornpegeneHsl Ha OCHOBAHWM TEXHWUYECKOW
OOKyMeHTaumm Ha obopygoBaHue.

Takke nocrne ycTaHOBKA M 3anycka AOMKHO
ObITh npovssefeHo TecTupoBaHve
obopyaoBaHMsa, cumynupyowlee aBapuiHble
CUTYyaLmK, Takue Kak NoTeps SreKTpo3HEPrun,
a TaKkke OTKMIOYEHUE KaHanoB CBA3N.

Connection of the supplied equipment to the
existing information system, commissioning
into normal operation, and subsequent
operation must be carried out without stopping
the existing system and without any additional
costs on the part of the Customer. Connection
of the equipment to the existing information
system must be carried out only by certified
specialists (confirmed by certificates from the
manufacturer) and according to the scheme
provided by the equipment manufacturer for

the full and efficient operation of this
equipment together with the existing
equipment.

The operating conditions of the System
components must ensure compliance with the
requirements for reliabilty and stable
operation. The operating mode is year-round.
The use of technical means and the
performance of periodic maintenance and
service work must be carried out in
accordance with the requirements of the
equipment  manufacturers. The  exact
regulations, timing, and frequency of
maintenance must be determined after the
equipment is installed by the Contractor based
on the technical documentation for the
equipment.

Under any circumstances, the procedure for
servicing the System components must be
periodic, with strict adherence to the
schedules of planned activities. At the end of
each month, the maintenance personnel must
submit a brief report on the status of the main
technical parameters of the System
components and the System as a whole, and
in accordance with the reporting procedures
adopted by the Customer, forward it further up
the chain of command.

Specific parameters subject to monthly
monitoring will be determined based on the
technical documentation for the equipment.

Also, after installation and commissioning,
equipment testing must be carried out,
simulating emergency situations such as
power loss and communication channel
disconnection.
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6. LledmMOHTaXHble N NYCKO-Hanago4HbIe

paboThl.
McnonHutene L[OMmKeH nNpousBecTu Bce
HeobXoOAUMbIE  MOHTaXHble WU MYCKO-

Hanago4yHble paboTbl BCero nocraBnsemoro
o6opynoBaHuA, MaTepyuanos U NPOrpamMmMHOro
obecne4veHuns cornacHo gaHHomy T3.

Ona cosgaHnsa Cwuctembl A0MKHbI  ObITh
npousseneHbl Bce HE0OX0ANMbIE MOHTaXHbIE
paboTbl ANA BHegpeHUs BCex HeobxoammbixX
KOMMOHEHTOB.

C6opka, npoBepka W 3anyck BCEX CUCTEM
Cuctembl  OOMKHBI  NPOU3BOAUTLCA B
npucyTcTBUM npeacrtasuTens Wcnonwutens
U YNOHOMOYEHHOro UM NMpeacTaBuTens B
MOHTaXHbIX WU MYCKO-HaNagou4Hblx paboTax.
Bce TpaHCnopTHbIE pacxonbl, Heobxoanmele
ans npUCyTCTBUA npeacraBuTens
ncnonHuTens unu npeacraBuTens
MponzBoanTensi B MOHTAXKHBIX WU  MYCKO-
HanagoyHbix paboTax Ha obObekTe, 6epeT Ha
cebs UcnonHutens.

UcnonHutenbs pomkeH obecneunts npw
wedmoHTaxe 7] nyckoHananke Ha
TeppuTopUuK obbekTa NpucyTCTBUE
CEpTUUUMPOBAHHbIX  CMeunannucTos  no
NNHekKkam obopynosaHua BCEX
NPOEKTUPYEMbIX 1 NOCTABMSEMbIX CUCTEM.

MocTaBWMK OOMKEH MPEAnpuHATE  BCe

HeobxoauMbie Mepbl MO NpeaoTBpaLleHnto
yTeukn NHbopmaumm n obecneyeHno TEXHNKN
fe3onacHOCTKU ANSA CBOEro nepcoHana npwu
BHELPEHMM CUCTEMbI Ha 0bbekTax 3akas4umka.

7. MporpaMmHoe oGecneueHue.

Obwee (BHYTPMCUCTEMHOE) MpoOrpammMHoe
obecneveHne NpoOrpamMMHbIX  KOMIIIEKCOB
Cucremsl AOIMKHO COOTBETCTBOBATb
crneayroLMM OCHOBHBIM NMPUHLMNAM:

*  NCMoONnb3oBaHWEe  CepTUMUMPOBAHHBIX
NPOrpamMmmMHbIX cpeacTs,
obecneunBaroLLmx peanusauuio
TpeboBanui, npeAbABNAEMbIX K
KOMMMEKCHOMN cucteme 3aWunThI
WHdopMaLmy;

*  MWHMMAanNbHasA HOMEHKNaTypa

ncnonb3yemMbix NporpamMmmHblX CpencTs;

° MaCUJTGGVIpyeMOCTb n BblCOKan
npon3BOANTENbHOCTD,

° COBMEeCTUMOCTb,

N Hanh4yune BCTpOGHHOVI CUCTEMDbI

fesonacHoCTH;
e HaAé&XHOCTb U OTKAa30YyCTONYNBOCTD;

6. Supervisory Installation and

Commissioning Works.

The Contractor must perform all necessary
installation and commissioning works for all
supplied equipment, materials, and software
in accordance with this Technical Assignment.

To create the System, all necessary
installation works must be performed to
implement all required components.

Assembly, inspection, and startup of all
systems of the System must be carried out in
the presence of a representative of the
Contractor or a representative authorized by
them for installation and commissioning
works. All transportation costs necessary for
the presence of the Contractor's
representative  or the  Manufacturer’s
representative for installation and
commissioning works at the site shall be borne
by the Contractor.

The Contractor must ensure the presence of
certified specialists for the equipment lines of
all designed and supplied systems during
supervisory installation and commissioning at
the site.

The Supplier must take all necessary
measures to prevent information leakage and
ensure safety for its personnel during the
implementation of the system at the
Customer’s sites.

7. Software.

The general (internal) software of the
System’s software packages must comply
with the following basic principles:

- use of certified software tools that ensure
the implementation of requirements for
the integrated information security
system;

«  minimum range of software tools used,

- scalability and high performance;

« compatibility;

» availability of an
system;

» reliability and fault tolerance;

« possibility of rapid modernization of
standard special software;

» availability of communication support
mechanisms.

integrated security
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*  BO3MOXHOCTb ObICTPOM MOAEpHM3aUMK
TUMOBOrO CreunaneHOro NpPOrpamMmmMHOro
obecneyeHus;

*  HanuMuMe  MEeXaHWsMOB  MOAOEPXKKU
KOMMYHMWKaLIMOHHbIX CPeACTB.
MpuknagHoe nporpammHoe obecneyeHue

CUCTEMBI AOSMKHO ObITh NPeACcTaBneHo Kak
COBOKYMNHOCTb  MPOFPaMMHbIX  KOMIIEKCOB,
peanusyowmx Tpebyemble dyHKLUUN:

e cosgaHne n obpaboTka  TUNOBBIX
3anpocos;

* (hopmupoBaHMEe W BbLIBOL Ha MeyaTb
CMNWCKOB;

 opmuMpoBaHME W BbLIBOA Ha nMeyaTb
CTaTUCTUYECKUX AAHHDIX;

*  BBOA, KOHTPOMb 1 KOPPEKUNA crioBapei;

+ obecneveHne COXPaHHOCTH "
BoccTaHOBNEHUA 6a3 JaHHbIX;

s ayavuT O4eWCTBUI Nonb3oBaTenen,

° naponbHaa 3aluta MH¢)OpM3L|,VIVI oT

HEeCaHKLMOHMPOBAHHOMO  AocTyna C
YCTaHOBNEHWEM nNpaB  fgocTyna K
onpeaeneHHon nHdopMaLmn ansa

KaXKgoro nonb3oBaTtens.
Ha npuobpetaemoe obopyaoBaHne AOMKHbI

ObiTb yCTAHOBMNEHbl W HaCTPOEHbl BCe
oBHOBNEHNs N CcepBUC-NakW, AOCTYMHbIE Ha
MOMEHT ero npuobpeTeHus,
o6ecneunBaroLmne NONHOLEHHOE
hyHKUMOHMpOBaHNe annapaTHoro
obecneveHna. [domkHo OblTb 0BHOBMNEHO
nporpaMmmHoe obecneyeHne annapaTHbiX
KOMMNOHEHTOB, MWKPOKOAOB, KOHTPONEPOB
cepBepHOro obopynosaHwusi.
YcTaHaBnnBaemoe nporpaMmmHoe
obecneueHne OOIXHO ObITb
MOMHOMYHKLMOHANbHbLIM n He
NMMUTUPOBAHHBLIM MO CPOKY WCMONb30BaHUSA
(He pemoHcTpaunoHHbIM). [locTaBnsemoe
obopynoBaHne  [OSKHO obecneuyneatb

MOMHYI COBMECTUMOCTb C CYLIECTBYOLLUM
cepsepHbiM U OpYrUM  TEXHUYECKUM
obopyaoBaHuem.

8. Bbe3onacHocCTb.

TpeboBanHua no 6e3onacHOCTV BKMOYaOT
TpebosaHmna no obecnedeHuto GesonacHoCTH
npu MOHTaXe, Hanagke, aKcnnyarauuw,
oBCNy>XMBaAHNUM W PEMOHTE  TEXHUYECKUX
CPeacTB cuctem (3awurta OT BO3AEWCTBUWA
3NEKTPUYECKOro TOKa, 3NEKTPOMAarHUTHbIX
rnonen, axkyCTUYEeCKUX LWymMoB M T. M.), NO

OOMYCTUMbIM ~ YPOBHSIM  OCBELLEHHOCTH,
BUGPALMOHHbIX U LIYMOBbBIX Harpy3oK.
MoHTax obopynoBaHus LOIKeH

npon3BoanTeCA B CTPOroMm COOTBETCTBUU C

The application software of the system must
be presented as a set of software packages
that implement the required functions:

« creation and processing of standard
requests;

- generation and printing of lists;

« generation and printing of statistical data;

+ input, control, and correction of
dictionaries;

« ensuring the safety and recovery of
databases;

« user activity audit;

« password protection of information from
unauthorized access with the
establishment of access rights to specific
information for each user.

All updates and service packs available at the
time of purchase, ensuring full functionality of
the hardware, must be installed and
configured on the purchased equipment. The
software of hardware components, microcode,
and server equipment controllers must be
updated. The installed software must be fully
functional and not limited in terms of usage
period (not a demo version). The supplied
equipment must ensure full compatibility with
existing server and other technical equipment.

8. Safety.

Safety requirements include requirements for
ensuring safety during installation,
adjustment, operation, maintenance, and
repair of the system’s technical equipment
(protection from electric current,
electromagnetic fields, acoustic noise, etc.),
as well as requirements for permissible levels
of illumination, vibration, and noise loads.

Equipment installation must be carried out in
strict accordance with the instruction MKH
03:2006 "Instructions for the Installation of
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nHeTpykumenn MKH 03:2006 «HCTpykums no
MOHTa)Xy COOPYXEHWA N YCTPOUCTB CBA3MN,
pagvoBeLLaHNs U TENEBUAEHUAY.
O6opynoBaHne pomkHo 6biTb obecrneyeHo
3MNEKTPONUTAaHNEM N 3a3EMMNEHNEM B CTPOromM
cooTteeTcTBUK ¢ TOCT 464-79, MKM 02:1999
n MY3. Bece BHEWWHUE aneMeHTbl TEXHUYECKNX
CpeactB  CUCTEMbI, Haxopsawmecsa nof
HanpsPkeHneM, LOMMKHbI MMETb 3awuTty oT
Crny4yalHOro  MpPUKOCHOBEHUA, a  camu
TEXHWYECKNE CPeAcTBa [OMMKHbI  UMETb
3aHyNneHMe Wunu 3awmMTHOE 3a3eMneHue B
cooteetctBuu ¢ NOCT 12.1.030-81 u IY3.
Wcnone3osaHue MeTann4ecKkmx
KoHCcTpykumin LIO[l B kadecTBe 3a3eMAoLLmnx
NPOBOAHWKOB HEAOMYCTUMO.

Cuctema SneKTponuTaHus nNocTaBNsAEMbIX
KOMMOHEHTOB AOSDKHA obecneunsatb
3alMTHOE OTKIIOMEHME NpW neperpyskax u
KOPOTKUX 3aMbIKaHUAX B LIENAX Harpysku, a
TaKke aBapunHOe pyYyHOe OTKIIYEHME.

B cnyyae BO3ropaHWs He  [OIMKHO
BblAENATbCH SA0BUTHIX rasoB W AbIMOB.
dakTopbl, okasbiBawoLne BpPeAHble

BO3LENCTBMS HA 300POBbE CO CTOPOHbLI BCEX

3NemMeHToB cuctembl (B TOM  4ucre
WHbpakpacHoe, ynbTpadgvoneTosoe,
PEHTreHoBCckoe " aneKTpoOMarHuTHoe
U3ny4eHve, BMBpauuio, wym,
anekTpocTaTuyeckme nons,  ynbTpasByk
CTPOYHOW 4acToTbl W T.4.), HE [OMKHbI
npesblllaTb  OEACTBYIOWMX  CaHWTapPHbIX

npasun u Hopm (CaHluH) PYs.

TexHuyeckne cpeacTsa, BXoAsLMe B coCTas
LOL, nomkHbl yaOBNETBOPSATL TpeboBaHAM
roCT 12.1.002-84 no YPOBHAM
HanpPsXKEHHOCTU ANEKTPUYECcKnxX nonew.
YpoBeHb WymMa Ha pabouumx MecTax
COTPYOHWKOB  3aKasuyuKka, Co3gaBaeMblid
obopynoBaHueM, [OMMKEH COOTBETCTBOBATH

TpeboBaHunaM, YyCTaHOBEHHbIM rocT
12.1.003-83.

K skcnnyatauun o6opyaoBaHus  AOMMKEH
AOnycKaTbCA nepcoHan, NMEIOLLINIA
AOCTaTOYHYIO TEOpEeTUYECKYIO n

NpPaKT4eCKyro NogroToBKY.

9. WHdopmaumoHHana 6e3onacHOCTb.

Mpw NOAKIMIOYEHNM nprobpeTaemoro
o6opyaoBaHus K cylLecTBytoLLen
WHPOPMALIMOHHOR CUCTEME U 3anycke ero B
LITATHBIA PEXUM AOIKHbI COBMNAaTECA BCE

TpeboBaHua no nHdopmaumroHHOW | creation of backup copies, ensuring the safety
GesonacHoctv B 4actm copmupoBaHusa | and  integrity of existing information
pe3epBHbIX Konuw, obecneyeruns | databases, with the ability to restore data and

Communication, Broadcasting, and Television
Facilities and Devices."

The equipment must be provided with power
supply and grounding in strict accordance with
GOST 464-79, VSN 1-77, MKM 02:1999, and
the PUE (Electrical Installation Rules). All
external elements of the system’s technical
equipment that are under voltage must have
protection against accidental contact, and the
technical equipment itself must have neutral
grounding or protective grounding in
accordance with GOST 12.1.030-81 and the
PUE. The use of metal structures of the data
center as grounding conductors is not
permitted.

The power supply system of the supplied
components must provide protective
shutdown during overloads and short circuits
in the load circuits, as well as emergency
manual shutdown.

In the event of a fire, no toxic gases or smoke
should be released. Factors that have harmful
effects on health from all elements of the
system (including infrared, ultraviolet, X-ray,
and electromagnetic radiation, vibration,
noise, electrostatic fields, line-frequency
ultrasound, etc.) must not exceed the current
sanitary rules and norms (SanPiN) of the
Republic of Uzbekistan.

The technical equipment included in the data
center must meet the requirements of GOST
12.1.002-84 regarding electric field strength
levels.

The noise level at the Customer’s workplaces,
generated by the equipment, must comply
with the requirements established by GOST
12.1.003-83.

Only personnel with sufficient theoretical and
practical training shall be allowed to operate
the equipment. The operational
documentation must contain safety
instructions for operation and maintenance.

9. Information Security.

When connecting the purchased equipment to
the existing information system and putting it
into normal operation, all information security
requirements must be observed regarding the
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COXPaHHOCTU W LIEMOCTHOCTYU CYLLECTBYHOLLMX
WH(OPMaLMOHHbIX 6a3 C BO3MOXHOCTbIO
BOCCT@HOBSIEHUS U3  pPEe3epBHbIX  KOMWA
OaHHbIX U BCEX nNporpaMmMHbIX CpPeacTs,
AEeNCTBYIOWMX 4O MOMEHTA YCTaHOBKN HOBOTIO
obopyaosaHus.

10. TpaHcnopTabenbLHOCTD.

KomnoHeHTbl ob6opynoBaHusA, Bxogswune B
COCTaB MNpPEeanoOXeHusi Yy4yacTHUKA [OOJSDKHbI
npeacTaensaTe co6on 06bLEKTbI KOMMNEKCHOM
3aBOACKOWN MOCTaBKM, KOHCTPYKLUW KOTOPbIX
OOIKHbI  obecnevnTb  BO3MOXHOCTb  UX
YacTuU4HON pas3bopkn u nepegucnokauun B
cnydae HeobxoanmocTw.

WcnonHutenb HeceT OTBETCTBEHHOCTb 3a
LeNoCTHYO NOCTaBKy B 3aBOACKON ynakoBKe
KOMNOHEeHTOB ob6opyaoBaHusa. [lepBuYHbIN
MOHTaX W Mycko-Hanagky obopyaoBaHus Ha
BblAENEeHHbIX MecTax akcnnyaTtauum
ocyuwectensietT UcnonHvutens. dansHenwuuia
OEeMOHTaX 1 NnepeancrnokaLlms KOMMNOHEHTOB B
criyyae BO3HWKHOBEHWS COOTBETCTBYIOLLEN
Heob6xoaMMOCTH OCYLLEeCTBNAITCA
3aKa34MKoOM TakKe CBOMMU cunamu.

11. )KU3HEHHbIN umkn, nofnHoTa
nocTaBnAAA€MON CUCTEMBI.
Y4acTHuUKY Heob6xoanmo npefocTaBuUTb

WHopMaLunIo Mo:

 MeTogaM [OCTMXKEHUS MWUHMManbHOro
ypoBHa TCO (Total Cost of Ownership)
CPOKOM He MeHee 5 neT;

*  MOPSAAKY W YCMOBUAM NULEH3NPOBaAHUSA

obLecucTeMHoro nporpammHoro
obecnedeHus, Mnpuv HanM4yMM TakKoOBOro
(nopsigoK  B3UMaHMA  nnathl,  BUA
npepocTasnsembix NULUEH3nN
(CpoyYHbIe/GecCcpoYHble, MO  KONMUYecTBy
nons3oBartenen n/vnn Ha
HeorpaHu4eHHoe Konnu4ecTso

nons3oBarenein) u Ap.);
» cepBucam (NOAMUCKU W TexHUYecKas
nogaepxka);

* nMepeyHro  ocywectBnsAembix  paboT
(ycnyr) ¢ koHkpeTusaumen obbvema u
npuBneKaembIx cneunanucTos
(o6ocHoBaHne dopmupoBaHuA
CTOMMOCTM OKa3biBaeMbIX ycnyr).

12. CtaHaaprT.

KoMMnoHeHThI CNCTEMBI no

NPOV3BOAUTENBHOCTA W KadecTBY [HOMKHbI

NMONHOCTbIO COOTBETCTBOBATH

all software tools that were in operation before
the installation of the new equipment from
backup copies.

10. Transportability.

The equipment components included in the
Participant’s proposal must represent objects
of complete factory supply, the designs of
which must ensure the possibility of their
partial disassembly and relocation if
necessary.

The Contractor is responsible for the complete
delivery of equipment components in factory
packaging. The initial installation and
commissioning of the equipment at the
designated operating locations is carried out
by the Contractor. Further dismantling and
relocation of components, if the corresponding
need arises, is carried out by the Customer
independently.

11. Lifecycle and Completeness of the
Supplied System.

The Participant must provide information on:

« Methods for achieving a minimum TCO
(Total Cost of Ownership) level for a
period of at least 5 years;

e The procedure and conditions for
licensing system-wide software, if any
(payment procedure, type of licenses
provided (term/perpetual, per user and/or
unlimited number of users), etc.);

» Services (subscriptions and technical
support);
» The list of works (services) performed,
specifying the scope and the specialists
involved (justification for the cost of
services provided).

12. Standards.
The system components, in terms of

performance and quality, must fully comply
with  international  standards, product
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MeXaYHapOoAHbIM cTaHgapTam,
KOMMMEKTHOCTW NPOAYKTOB U AOKYMEHTauun K
HUM, @ TakkKe CTaHgapTam, yKasaHHbiM B
TEXHUYECKMX YCMNOBUSIX, @ B UX OTCYTCTBUU —
NpW3HaAHHOMY CTaHAApTY, NpueMnemMmomy Ans
CTpaHbl NMPOUNCXOXAEHNS KOMMOHEHTOB
cucrembl. [logoOHble cTaHOapTbl AOMKHbI
ObiTb  nocnegHuMu  (akTyarnbHbIMKW) U3
BbinycKaembIX COOTBETCTBYIOLLMMU
yupexageHusiMun.

TexHuuyeckue cpencrea Cucremsl,
nognexawme obsasarencHon cepTudukauum
B COOTBETCTBUM c OENCTBYIOWMM
3aKoHOaTENLCTBOM Pecnybnuku
Y36ekuncTaH, OOMXKHBI UmeTb
COOTBETCTBYHOLLME cepTuduKaThbl.
TexHunyeckue cpeactea Cuctembl OOMKHbI
NCnonb3oBaTh CTaHAAPTHbIE 3NEKTpUYecKne
CThIKM, VHTEPdENCHI, TexHonorum "
NPOTOKOSbl NepefaYn AaHHbIX.

13. KBanudukauus K ucnonHureno.

WcnonHutens no paHHoMy npoekTy Oyaer
onpepeneH Ha  OCHOBE  pe3ynbTaToB
KOHKypCHoro otbopa.

Ucnonnutens (Y4YacTHUK) OOIDKEH:

+ ofbnapaTb  LITAaTOM  WHXEHEPOB C
ob6sa3aTenbHbIM Hanuunem
CneunanucToB, KOTOpble WMEKT OnbiT
BHeApEeHUs n WHCTannNAuUn
obopyaoBaHNs  COrMacHoO  AaHHOMY
TEXHWYECKOMY 3aAaHUI0.

*  UMETb Heobxogumble cTaTtycbl
aBTOpM3aLMN " napTHEPCTB y
npouvssogutenen  obopyaosBaHus "

mMaTepuarnosB ANs BbINOSHEHUSA B MONHOM
06béMme Tpebyembix paboT;

»  MpefocTaBUTb OPUrMHan fOKyMeHTa unuv
€ro Konuto, BblgaHHOro npousBoanMTeENem

obopyposanms MAF (Manufacturer’s
Authorization Form) Ha  nocTaeky
OpUrMHanbLHoOro obopyaosaHua c
NoATBEPXKAEHNEM rapaHTUAHbIX
obazaTenscTB Ha nocraensemoe

obopyaoBaHne OT Mpou3BoAUTENS Ha
TeppuTopuy Pecnybnuku Y3sbekucTa,

» obecneynTb BO3MOXHOCTb rapaHTUAHOW
3amMeHbl BbllLeALlero M3 akcnnyatauuu
(ctposi) obopypoBaHMa MO NUHUK
CepBWCHOro-LeHTpa ¢ ypoBHEM peakLuu
no sasBke — He Hwke NBD (cneayowmi
pabounin  aeHb) no  Pecnybnuke
Y3bekuctaH Ha Cpok He MeHee 3 ferT.
3ameHa  HeucnpaeHbiX  annapaTHbiX
KOMMOHEHTOB Ha MecTe 3Kcnsyarauuu
AOMKHa OCYLLIECTBNATHCA

completeness, and related documentation, as
well as the standards specified in the technical
specifications, and in their absence, a
recognized standard acceptable for the
country of origin of the system components.
Such standards must be the latest (current)
ones issued by the relevant institutions.

The technical equipment of the System
subject to mandatory certification in
accordance with the current legislation of the
Republic of Uzbekistan must have the
appropriate certificates.

The technical equipment of the System must
use standard electrical interfaces, connectors,
technologies, and data transmission
protocols.

13. Qualification Requirements for the
Contractor.

The Contractor for this project will be
determined based on the results of a
competitive selection.

The Contractor (Participant) must:

« have a staff of engineers with the
mandatory presence of specialists who
have experience in the implementation
and installation of equipment in
accordance  with this Technical
Assignment.

- have the necessary
statuses and partnerships with
manufacturers of equipment and
materials to perform the required work in
full;

« provide an original document or a copy
thereof, issued by the equipment
manufacturer, of the MAF (Manufacturer’s
Authorization Form) for the supply of
original equipment, confirming the
warranty obligations for the supplied
equipment from the manufacturer on the
territory of the Republic of Uzbekistan;

authorization

« ensure the possibility of warranty
replacement of equipment that has failed
through a Service Center with a response
level for requests of at least NBD (next
business day) within the Republic of
Uzbekistan for a period of at least 3 years.
Replacement of faulty hardware
components at the place of operation
must be carried out by authorized service
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aBTOPU3OBAHHLIMU cepBUCHBIMA
WHXEHEPaMN KOMMaHUU-NPON3BOANTENS,
YNOSTHOMOUYEHHbBIMW NPOVU3BOAUTENEM Ha
NIoWaaKke 3akasumka Ha crneayrounin
pabounii aeHb B criydae HanuM4usa ux Ha
cknage CepBUCHOro UeHTpa; B crnyyae,
€CnNn Ha CcKnage CepBUCHOro LEHTpa
HeobOxoaumMble KOMMnekTyowme
OTCYTCTBYIOT —  3aMeHa  JOMKHa
OCyLLecTBNATbCA He no3pgHee 15 gHen ¢
MOMEHTA UAEHTUhUKAUMM HEUCPABHOIO
KOMMOHEHTA;

npenocTaBvuTb ocuumanbHble NUCbMa OT
npoussoauTenen oGopynoBaHuns c
noaTeepXXaeHUEM TOro, 4YTO BBE3EHHOE
UcnonHutenem obopyposaHue 6yper
MOKPbITO CEPBUCHBIM 06CNYXMBaHUEM CO
CTOPOHbl CEPBUCHBLIX LIEHTpOB B T.
TalwkeHT. Hannuve cepBUCHbLIX LEHTPOB
B r. TallKeHT ABnseTcs o6sa3aTenbHbIM.

Ana onpepeneHus KpUTEPUEB TEXHWUYECKOM

OLIEHKU

UcnonHuTenem (Y4yacTHukom)

npegocTaBnaeTcs UHgopMaums rno:

napameTpam XKN3HEHHOrO umkna
3aKynaemoro annaparHoro obecneveHus
C yKasaHueMm faT OKOHYaHWs nogaepiKku
obopygosaHna (EOS - end of
support/service), OKOH4YaHMA npuéma
3akasoB Ha noctasky 3UI (LTBSP - last
time to buy spare parts), okoH4aHuA
npuema 3aKa30B Ha nocTaBKy
KOMNAEKTYoWnX (OTAeNbHbLIX MnaT wu
MoAynen) ANA paclMpPeHns emKocTw,
Ha4yana npoga)Xk AaHHOro anmnapaTHOro
obecnieveHnss B mumpe (GA — general
availability), a Takke napameTpam
XW3HEHHOTO uukna NporpaMmMHoro
obecneueHns ([MO) ¢ ykasaHvem parv
okoHu4aHus nogaepxkn MO (EOS —end of
support/service), Havana npoaax
AanHoro MO B mupe (GA — general
availability);

3HeproapeKTMBHOCTN Npeanaraemoro
obopyaoBaHus cOrnacHo HOPMaTUBHbLIM
OOKYMEHTaM Npou3BOAUTENS;

rapaHTum OT  npousBoAuUTEns o
HacTynneHun aatbl OKOHYaHuns
NoaAepXXKN NOCTaBMAEMOro peLleHnsa He
paHee 4yem 4epe3 5 ner ¢ MoMeHTa
3aKnioveHna Jorosopa Ha BHegpeHue
NOCTaBMNSAEMOro peLLEHUS.

MpoeKkT rogpasymeBaeT NOCTaBKY «MNoA
KnoY»,  YTo  BKNo4aeTr B cebA
obecneyeHve [OCTaBKNU NpPU  YCrOBUU
Bcex  TpeboBaHun rno NocTaBskKe,
yCTaHOBKE, MOHTaXy, HacTpoike MU
OOKYMEHTUPOBaHUIO NPOAYKLUMKW, MNYCKO-

engineers of the manufacturer, authorized
by the manufacturer at the Customer’'s
site, on the next business day if they are
available in the service center's
warehouse; if the necessary components
are not available in the service center’s
warehouse, replacement must be carried
out no later than 15 days from the date of
identification of the faulty component;

provide official letters from equipment
manufacturers confirming that the
equipment imported by the Contractor will
be covered by service maintenance from
service centers in Tashkent. The
presence of service centers in Tashkent is
mandatory;

To determine the criteria for technical
evaluation, the Contractor (Participant)
shall provide information on:

lifecycle parameters of the purchased
hardware, indicating the end of
support/service dates (EOS), last time to
buy spare parts dates (LTBSP), last time
to buy components (individual boards and
modules) for capacity expansion, the
general availability date of this hardware
in the world (GA), as well as the lifecycle
parameters of the software, indicating the
end of support/service dates (EOS), the
general availability date of this software in
the world (GA);

energy efficiency of the proposed
equipment according to the
manufacturer’s regulatory documents;

a guarantee from the manufacturer that
the end of support date for the supplied
solution will occur no earlier than 5 years
from the date of signing the contract for
the implementation of the supplied
solution.

The project implies a "turnkey" supply,
which includes ensuring delivery subject
to all requirements for the supply,
installation, setup, and documentation of
products, commissioning of the
computing system and data storage
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- TECTUPO BaHNIO §
'NOCTaBNAEMOrO |

' NPOrpamMmHoro aﬁecneqemn W BBod B

'OEeACTBWe BCEro KOMMNNEKca W Haqano
\NONHOLEHHOTO YHKLIMOHVPOBAHWS.

MoTeHuMansHLIN | noc_'!'_ql_a_u.mx _MOXET |
' NPefnoXunTb ; t}aoeg aHanaquoe
 pelueHme (8 : Tom: uacne c
NPEBOCXOAALIMY ~yHKLMOHANBHLIMY
XapaKTepuCTUKaMN M anbTePHATMBHBIM |
‘nogxogom . peanusaum’
i mp,mmemfmop,yneu) KOoTOpoe

.....................................

'COOTBETCTBYET BCEM LENnAaMm W 3agadam:
'HacTORLLEro TEXHWYEeCKoro 3afjaHus (c!
[Y4ETOM LIENEBOrQ HA3HAYEHWA) i

'systems, testing of the functionality of the :
‘supplied equipment and software, and
‘putting the entire complex into operation:
‘and commencing full functionality.
‘A potential supplier may propose its own:
‘analogous solution (including one with:
‘superior functional characteristics and an '
‘altemative approach to implementing :
‘subsystems/modules) that meets all the'
‘goals and objectives of this Technical:
-Assignment (considering the mtended
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