Chuong V Yéu cau vé ki thuat

Chuong V. Yéu ciu vé ky thuat
Muc 1. Yéu cau vé ki thuat
1.1. Gidi thigu chung vé du &n, géi thdu

- Tén Ké& hoach mua sam tap trung: Mé rong ha tang Cloud CCDV CNTT cho khach hang nam 2025-2026 tai VNPT-IT.
- Tén gdi thau: Cung cap lip dat thiét bi phuc vu mé rong ha tang cung cap dich vu dién todan dam may.
- Muc tiéu: Mua sam thiét bi nang cap, mé rong tai nguyén hé thong cung cap dich vu VNPT SmartCloud phuc vu Public
Cloud va Dedicated Private Cloud.

- Quy mo:
TT Danh muc thiét bi Pon vi tinh | Sé lugng
| | Thiét bi may chu
1 | Thiét bi may cha loai 1 (Thiét bi may chu phuc vu tinh toan - hé thng SmartCloud) Bo 10
2 | Thiét bi may chu loai 2 (Thiét bi may cha phuc vu quan tri va network - hé théng SmartCloud) Bo 12
3 | Thiét bi may chu loai 3 (Thiét bi may chu phuc vu Dedicated Private Cloud - hé thong Bo 316
SmartCloud)
Il | Hé théng luu trir
. Hé thdng luu trix loai 1 (Block Storage - phuc vu Dedicated Private Cloud - hé thong Hé théng 5
SmartCloud)
2 | Hé thong luu trit loai 2 (File Storage - hé thong SmartCloud) Hé thong 2
3 | Hé thong luu trit loai 3 (Object Storage - hé thong SmartCloud) Hé théng 2
4 | Thiét bi SAN SWITCH Bo 20
11 | Thiét bi chuyén mach




Chuong V Yéu cau vé ki thuat

TT Danh muc thiét bi Pon vi tinh | Sé lugng
Thiét bi chuyén mach Leaf switch Bo 36
Thiét bi chuyén mach MGMT switch Bo 10

IV | Hé thong Backup
Hé théng Backup loai 1 Hé théng 2
Hé théng Backup loai 2 Hé théng 1

- Dia diém thyc hién: Tai TP. Ha Ngi, TP. H6 Chi Minh, TP. Pa Nang
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1.2. Yéu cdu vé ky thudt
Phdn 1: Cung cdp ldp dat thiét bi hé thong lwu trir Block

TT Yéu ciu dap ving

A | Yéu cau chung

1 | Trong HSDT, Nha thau phai cung cip don gia chi tiét tdi thiéu cho cac hang muc sau:

Pbi voi hé thong luu trit, cac thiét bi thanh phan: Controller, Khay dia, 6 dia, Card két nbi FC (néu c6), Card Network (néu
c0);

Déi voi thiét bi SAN Switch: Céc transceiver;

Trong truong hop ban chio gia chua du chi tiét, Chii dau tu s& ¢6 vian ban yéu cau nha thau bo sung. Néu Nha thiu khong
cung cap ban chao c6 don gia chi tiét (nhu quy dinh néu trén), Chu dau tu sé xem xét, danh gia HSDT cua Nha thau 1a
khong dép ting.

2 | Bén mua c6 thé chia ra nhiéu don hang (PO) khac nhau trong Pham vi cung cip théng qua vin ban dit hang theo nhu cau
thuc té. Bén mua c6 thé thanh Iy hop dong ma khong nhat thiét phai ldy toan bd 100% s6 hang hoa thudc pham vi cung cap

nay. Bén ban phai dap ung vo diéu kién theo nhu cau vé so lugng hang hoa thuc t€ cua Bén mua.

3 | Pap tng cac diéu kién cu thé ciia hop dong

Théng s6 k§ thuit, chat lwgng thiét bi.

1 | Hé thong lwu trir loai 1 (Block Storage - phuc vu Dedicated
Private Cloud - hé thong SmartCloud)

1.1 | Kién triic cong nghé | Cong nghé luu trir All Flash

1.2 | Tinhsansang dit | D¢ san sang tdi thiéu 99.9999%

liéu
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TT Yéu ciu dap vng

1.3 | Yéu cau hé thong | Hé thong co6 thé bao gom 1 hodc nhiéu thiét bi cdu thanh, trong do:

MBoi thiét bi doc 1ap phai ¢ cau hinh bd diéu khién dap ung YCKT (yéu cau ki thuat) quy dinh tai

muc 1.4 (B diéu khién (controller)).

St dung loai 6 TLC hodc MLC SSD

Céac két ndi ndi bd gitra cac thiét bi cua hé théng khong duoc tinh vao ) luong giao dién két ndi
trong YCKT quy dinh tai muc 1.5 (Giao dién két ndi).

Céc thanh phan trong hé thdng phai dugc quan tri va cap phat tap trung.

Thiét bi phai 12 dang Appliance chinh hing, khong phai dang phin mém cai dit thu cong 1én may

chu phan cimg.

Giai phap dam bao khong cé diém chét don (single point of failure) vé controller, ngudn, két ndi,

thiét bi mang.
1.4 | Bo diéu khién C6 san toi thiéu 02 bo diéu khién (hoic node) hoat dong active-active
(controller) Nha thau cung cip mé hinh kién trac, giai thich co ché hoat dong Active/Active, cach thirc can bang

tai trén cac bo diéu khién... trong tai liéu giai phap di kém.

M3i bd diéu khién c6 séan tdi thiéu 12 CPU Core, kién trac x86

Moi bo diéu khién c6 sin tdi thiéu 384GB bd nhé dém (RAM cache).

C6 dy phong dam bao bat ky bo diéu khién nao 16i ciing khong anh huéng dén hoat dong ctia hé

thng

C6 sdn t6i thiéu 16 port FC tdc do thap nhat 32Gbps, bao gom transceiver SR Multimode,

1.5 | Giao dién két n6i C6 san toi thiéu 4 port Ethernet quang toc d6 > 25GbE phuc vu Block Service, c6 san transceiver SR
Multimode, hé trg VLAN
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TT Yéu ciu dap vng
1.6 | Cau hinh RAID yéu | Cau hinh RAID cho phép hong 2 6 dong thoi trong 1 nhém RAID, kich thude cac nhom RAID trong
cau hé théng phai giéng nhau va t6i da 18 6 dia hoic ty 18 data/parity t6i da 16:2 (RAID-6, RAID-DP
hodc tuong duong)
1.7 | CAu hinh 6 dia du Cau hinh spare chiém tbi thiéu 5% trén sd luong b hodc trén dung lugng ddi voi mdi loai 6 dia.
phong nong.
1.8 | Dung lugng NVMe | C6 tdi thiéu 30% dung luong kha dung st dung loai 6 NVMe
1.9 | Ban quyén quanly | Co dii ban quyén quan 1y cac 6 dia va dung luong sin ¢, ban quyén khong gidi han thoi gian sir
0 dia. dung.
1.10 | Dung luong yéu cau | Dung lugng t6i thiéu: 379.483 GB (Base-2)
1.11 | Hi¢u nang TIOPS t6i thiéu ctia hé thong SAN twong duong 300 IOPS/1 TiB dbi véi cac tham sb moi trudng nhu
sau: Ti I¢ read/write: 60%/40%; 1/O Size (blocksize): trung binh 32 KiB
1.12 | Tinh nang HOb tro san giao thic FC

Hb trg Cinder Driver dé tich hop véi OpenStack

Co6 san tinh ning Snapshot, c6 kha ning dit lich tao, xo4 snapshot ty dong

C6 san tinh nang Deduplication va Compression

Dung luong mdi LUN cép cho may chi ¢6 thé 16n hon 200TB.

Co6 san tinh ning di tri ndng LUN hodc volume giita cac RAID group hoic storage pool hoic cluster
node. Céc volume trén hé théng co6 thé dugc di tri nong (hot migrate) giita cac RAID group hodc

storage pool hodc cluster node ma khong lam gidn doan viéc doc/ghi gitra cac host va cac volume.

Cho phép cap nhat phién ban, mé rong hé théng ma khéng gay gian doan dich vu.

C6 san kha ning theo dai IOPS, biang thong theo timg LUN hodc Volume hoic Port.
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TT Yéu ciu dap vng
1.13 | Nguon dién Nguon dién AC, hoat dong duoc & dién ap 220V, tan sb S0Hz.
C6 du phong nguon N+1 (N>1), cho phép thay thé néng.
1.14 | Nam san xuét San xuét tir nam 2025 tré vé sau.
1.15 | Hd tro k§ thuat C6 bao hanh, hd tro k§ thuat 24x7 t6i thiéu 03 nim ké tir thoi diém nghiém thu dua vao sir dung.

HO tro ning cip cac phién ban phan mém, OS méi trong it nhat 03 nam.

Thay thé phan ctng 13i trong 12h ké tir thoi diém bao 16i.

2 | Thiét bi SAN SWITCH

2.1 | Giao dién két ndi C6 sdn toi thiéu 48 cong FC tdc do thap nhat 32Gbps.

C6 sdn ban quyén hoat dong va transceiver SR Multimode cho cho tit ca cac cong FC cua thiét bi,

ban quyén khong gi6i han thoi gian st dung.

2.2 | Tinh nang Co6 san tinh ning trunking da dudng (ISL trunking), NPIV.

C6 kha ning phat hién va canh bao 13i trong mang SAN bao gdm ca 16i SFP va 15i cable.

HOb tro san chtrc ning NVMe over Fibre Channel

Hb trg két ndi ISL trunking va st dung duge voi SAN Director hién c6 cia VNPT (SAN Director

X7-8).
2.3 | Tan nhiét Tan nhiét theo chiéu tir sau 1én trude (portside exhaust hay non-portside intake).
2.4 | Nguodn dién Nguon dién AC, hoat dong dugc & dién ap 220V, tan sé 50Hz.
C6 du phong nguon N+1 (N>1), cho phép thay thé nong.
2.5 | Nam san xuét San xuét tir nam 2025 tré vé sau.
2.6 | HO tro k¥ thuat C6 bao hanh, hd trg ki thuat 24x7 t6i thiéu 03 nam ké tir thoi diém nghiém thu dwa vao sir dung.

Hb trg ning cap cac phién ban phin mém, firmware trong pham vi cung cap trong it nhat 03 nam.
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TT Yéu cau dap ung

Thay thé phan cing 15i trong 12h ké tir thoi diém bao 15i.
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Phdn 2: Cung cdp ldp dat thiét bi hé thong lwu triv File

TT Yéu ciu dap ving

A | Yéu cau chung

1 | Trong HSDT, Nha thau phai cung cap don gié chi tiét tdi thiéu cho cac hang myc sau:

Déi vai hé thong luu trit, cac thiét bi thanh phan: Controller, Khay dia, 6 dia, Card két nbi FC (néu c6), Card Network (néu
c0);

Trong truong hop ban chao gia chua du chi tiét, Chii du tu s& ¢6 vian ban yéu cau nha thau bo sung. Néu Nha thau khong
cung cip ban chao c6 don gia chi tiét (nhu quy dinh néu trén), Chu dau tu s& xem xét, danh gia HSDT cua Nha thau 1a
khong dap ting.

2 | Bén mua c6 thé chia ra nhiéu don hang (PO) khac nhau trong Pham vi cung cap thong qua vin ban dat hang theo nhu cau
thuc té. Bén mua c6 thé thanh Iy hop dong ma khong nhat thiét phai 1dy toan bd 100% sb hang hoa thudc pham vi cung cap
nay. Bén ban phai dap ung v diéu kién theo nhu cu vé sb lugng hang hoa thuc té cia Bén mua.

3 | Péap tmg cac diéu kién cu thé ciia hop dong

B | Thong sb ky thuit, chat lwgng thiét bi.

1 | H¢ thong luu trir loai 2 (File Storage - hé thong SmartCloud)

1.1 | Kién trac cong nghé | Cong nghé luu trit NAS Scale-out.
1.2 | B¢ san sang ti thiéu | PO san sang tbi thiéu 99.999%
1.3 | Yéu cau vé kién trac | Hé thong c6 thé bao gdbm 1 hoic nhiéu thiét bi cAu thanh, trong do:
hé thdng. Giai phap dam bao khong c6 diém chét don (single point of failure) vé node, ngudn, két ndi, thiét bi
mang.
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TT Yéu ciu dap ving

Giai phap phai bao gom thiét bi/phy tro cho toan bo cac két ndi cia cac thanh phan trong hé thong
v6i nhau. Cac két ndi vao ha ting mang ctia VNPT chi phuc vu cung cp dich vu va giam sat hé
thdng (out-of-band)

Thiét bi phai la dang Appliance chinh hing, khong phai dang phan mém cai dat thi cong 1én méay
chu phan cimg.

1.4 | B diéu khién Céac bd diéu khién (node) hoat dong theo ché do active-active

(controller/node) MJi bo diéu khién c6 san toi thiéu 16 CPU Core, kién triic x86

Moi bo diéu khién c6 sén tdi thiéu 256 GB bo nhé dém (RAM cache).

S6 lugng node trong hé thong cho phép > 40 node

C6 dy phong dam bao bat ky 1 node nao 15i ciing khong anh hudng dén hoat dong cua hé théng

1.5 | Giao dién két ndi t6i | Mdi node c6 sin tdi thiéu 2 port Ethernet quang téc d6 > 25GbE phuc vu File Service, c6 san
host (frond end) transceiver SR Multimode (khong tinh két nbi noi bd)

Tbi thiéu 4 két ndi uplink 25GbE 1én switch cuia VNPT, sir dung module SR Multimode, VLAN

1.6 | Kha ning can bang | Hé thong c6 sin kha ning can bang tai gita cac node trong hé thong thong qua endpoint hodc Virtual
tai IP

1.7 | CAu hinh 6 dia, khay | C4u hinh Erasure Coding cho phép hong 2 6 dia bat ky dong thoi hodc hong 1 node bat ky ma khong
dia gay gian doan dich vu

Céau hinh spare chiém t6i1 thi€u 5% trén s0 lugng 6 hodc trén dung luong raw do6i vai moi loai 6 dia.

St dung 100% loai 6 TLC hodc MLC SSD

C6 du ban quyén quan 1y cac 6 dia va dung luong sin co, ban quyén khong gidi han thoi gian sir

dung.
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TT

Yéu cau dap wng

1.8

Dung luong yéu cau

Hé thong c6 san 196,555 GiB (base-2) dung luong luu trit kha dung

1.9

Hiéu nang

Throughput cta dich vu NAS dat > 10GB/s

1.10

Tinh nang

Hé thdng c6 san tinh ning NAS sir dung giao thirc NFS va SMB/CIFS

Co6 san tinh nang Snapshot

Co6 san tinh niang Data Reduction (Deduplication hoic Compression...)

Co6 san tinh niang QoS cho phép uu tién hodc gidi han hiéu ning sir dung theo tirng don vi str dung
(mount point)

Co6 san tinh niang Quota cho phép gidi han tai nguyén str dung theo timg don vi sir dung (mountpoint)

Dung luong mdi share point cho phép > 50TB

C6 san Driver cho Kubernetes/Docker

Co6 san kha ning theo ddi bang thong theo ting don vi str dung (mountpoint)

Cho phép cap nhat phién ban, mé rong hé théng ma khéng gay gian doan dich vu.

1.11

Nguon dién

Nguén dién AC, hoat dong duogc ¢ dién ap 220V, tan s6 50Hz.

C6 du phong ngudn N+1 (N>1), cho phép thay thé nong.

1.12

Nam san xuat

San xuat ttr nam 2025 trd veé sau.

1.13

HO tro ki thuat

C6 bao hanh, hd trg ki thuat 24x7 t6i thiéu 03 nam ké tir thoi diém nghiém thu dwa vao sir dung.

HO tro nang cap cac phién ban phan mém, OS mdi trong it nhat 03 nam.

Thay thé phan cimg 15i trong 12h ké tir thoi diém bao 15i.
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Phdn 3: Cung cdp ldp dat thiét bi hé thong lwu trir Object

TT Yéu ciu dap ving

A | Yéu cau chung

1 | Trong HSDT, Nha thau phai chao don gia chi tiét tdi thiéu cho cic hang myc sau:

Déi vai hé thong luu trit, cac thiét bi thanh phan: Controller, Khay dia, 6 dia, Card két nbi FC (néu c6), Card Network (néu
c0);

Trong truong hop ban chao gia chua du chi tiét, Chi du tu s& ¢6 vian ban yéu cau nha thau bo sung. Néu Nha thau khong
cung cip ban chao c6 don gia chi tiét (nhu quy dinh néu trén), Chu dau tu s& xem xét, danh gia HSDT cua Nha thau 1a
khong dap ting.

2 | Bén mua c6 thé chia ra nhiéu don hang (PO) khac nhau trong Pham vi cung cap thong qua vin ban dat hang theo nhu cau
thuc té. Bén mua c6 thé thanh Iy hop dong ma khong nhat thiét phai 1dy toan bd 100% sb hang hoa thudc pham vi cung cap
nay. Bén ban phai dép tmg v6 diéu kién theo nhu cau vé s6 lwong hang hoa thyc té ciia Bén mua.

3 | Péap tmg cac diéu kién cu thé ciia hop dong

B | Thong sb ky thuit, chat lwgng thiét bi.

1 | H¢ thong luu trir loai 3 (Object Storage - hé thong SmartCloud)

1.1 | Kién trac cong nghé | Cong nghé luu trit Object Storage
1.2 | Tinh sin sang dit Do san sang toi thiéu 99.999%
lidu Do bén dit lidu (durability) tdi thiéu 99.99999999% (10 nines)
1.3 | Yéu cau vé kién trac | Hé thong c6 thé bao gdm 1 hoidc nhiéu thiét bi cAu thanh, trong do:
hé thdng. Giai phap dam bao khong cé diém chét don (single point of failure) vé node, ngudn, két ndi, thiét bi
mang.
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TT Yéu ciu dap ving

Giai phap phai bao gom thiét bi/phy tro cho toan bo cac két ndi cia cac thanh phan trong hé thong
v6i nhau. Cac két ndi vao ha ting mang ctia VNPT chi phuc vu cung cp dich vu va giam sat hé
thdng (out-of-band)

Thiét bi phai la dang Appliance chinh hing, khong phai dang phan mém cai dat thi cong 1én méay
chu phan cimg.

1.4 | B diéu khién Céac bd diéu khién (node) hoat dong theo ché do active-active

(controller/node) S6 lugng bo diéu khién (node) trong hé thdng cho phép > 40 node

Moi bo diéu khién (node) 6 sin tdi thiéu 20 CPU Core, kién trac x86

MBoi bo diéu khién (node) c6 sin tdi thiéu 192GB b nhé dém (RAM cache).

C6 dy phong dam bao bat ky 1 node nao 15i ciing khong anh hudng dén hoat dong cua hé théng

1.5 | Giao dién két ndi t6i | Mdi node c6 sin tdi thiéu 2 port Ethernet quang toc d6 > 25GbE (hoat dong duoc & toc d6 10GbE),

host (front-end) c6 sdn transceiver SR Multimode (khong tinh két ndi noi bo)
Tbi thiéu 4 két ndi uplink 25GbE 1én switch cuia VNPT, st dung module SR Multimode, hd tro
LACP, VLAN
1.6 | Khaning canbang | Hé thdng c6 sin kha ning can bang tai giita cic node trong hé théng théng qua endpoint hodc Virtual
tai IP

1.7 | CAu hinh 6 dia, khay | C4u hinh Erasure Coding cho phép hong 2 6 dia bat ky dong thoi hodc hong 1 node bat ky ma khong
dia gay gian doan dich vu

Céau hinh spare chiém t6i1 thi€u 5% trén s0 lugng 6 hodc trén dung luong raw do6i vai moi loai 6 dia.

Str dung t61 thiéu 30% loai 6 SSD theo téng dung lugng kha dung, st dung loai 6 TLC hodc MLC
SSD

12
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TT Yéu ciu dap ving

C6 ¢t ban quyén quan 1y cac 6 dia va dung luong san ¢, ban quyén khong gidi han thoi gian sir

dung.

1.8 | Dung luong yéu cau | Hé thong c6 san 2,878,812 GiB (base-2) dung lugng luu trir kha dung

Hé thong bao gom cac hé thong nho véi dung lugng khong qua 500 TiB

1.9 | Hi¢u nang Throughput cta dich vu Object Storage dat > 10GB/s

Sb lugng download/upload dong thdi > 10000

1.10 | Tinh nang Hé thdng c6 san giao thirc S3 twong thich v6i Amazon S3

Cho phép chia sé object thong qua url tam thoi (temporary url hodc presigned URL)

C6 san tinh ndng Versioning

Co6 san tinh ning WORM (Write One Read Many)

Cé tinh nang multi-tenants cho phép khai bdo > 1000 don vi sur dung

Sb lugng Object luu trir > 5 ti Object

C6 giao di¢n quan tri va giam sat riéng cho tirng don vi st dung (tenant)

Co6 san tinh ning cho phép gidi han tai nguyén sir dung theo tirng don vi sir dung (tenant)

Dung luong str dung mdi don vi str dung (tenant) cho phép > 50TB

HOb trg x4c thuc STS (c6 kha ning tich hop vdi cac tiéu chudn va giao thirc md nhu Oauth/
SAML/WS-Trust ...)

C6 san kha nang trién khai multi-site, nha thdu mo ta giai phap trong tai liéu k¥ thuat di kém

C6 san co ché chong Ransomware, nha thau mo ta chi tiét co ché nay trong tai liéu k¥ thuat di kém

Ma hoa dir liéu tai noi luu trir (Data-as-the-Rest) cho phép dir liéu dugc dam bao tinh bao mat khi
luu trit & hé thong

13
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TT Yéu ciu dap ving

File System hé théng phai cho phép ty dong can bang dung luong gitra cac node trong truong hop
thém node méi/khay dia vao cum Cluster ma khong can thao tac ctia nguoi quan tri.

Co6 chung nhan FIPS 140/SEC 17a4/SEC 17a-4(f)

Cho phép cap nhat phién ban, mé rong hé thong ma khong gay gian doan dich vu.

1.11 Nguén dién Nguén dién AC, hoat dong duoc ¢ dién ap 220V, tan s6 50Hz.

C6 du phong ngudn N+1 (N>1), cho phép thay thé nong.

1.12 | Nam san xuat San xuét tir nam 2025 trd vé sau.

1.13 | Hb tro k§ thuat C6 bao hanh, hd tro k§ thuat 24x7 t6i thiéu 03 nim ké tir thoi diém nghiém thu dua vao sir dung.

HOb tro ning cip cac phién ban phan mém, OS méi trong it nhat 03 nim.

Thay thé phan ctng 13 trong 12h ké tir thoi diém bao 16i.
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Phdn 4: Cung cdp ldp dat thiét bj thiét bj may cha

TT Yéu ciu dap ving
A | Yéu cau chung
1 | Trong HSDT, Nha thau phai chao don gi4 chi tiét t5i thiéu cho cac hang muc sau:
Déi vai thiét bi may cha: Céc thiét bi thanh phan: CPU, RAM, SSD, Card mang, Card két néi HBA;
Trong trudng hop ban chao gia chua du chi tiét, Chii dau tu s& c6 van ban yéu cau nha thau bd sung. Néu Nha thau khong
cung cip ban chao c6 don gia chi tiét (nhu quy dinh néu trén), Chu dau tu s& xem xét, danh gia HSDT cua Nha thau 1a khong
dap ung.

2 | Bén mua c6 thé chia ra nhiéu don hang (PO) khac nhau trong Pham vi cung cap thong qua vin ban dit hang theo nhu cau
thuc té. Bén mua c6 thé thanh Iy hop dong ma khong nhat thiét phai ldy toan bd 100% sb hang hoa thudc pham vi cung cap
nay. Bén ban phai dép tmg vo diéu kién theo nhu cau vé s6 lwong hang hoa thyc té ciia Bén mua.

3 | Pap ung cac diéu kién cu thé cua hop dong

B | Thong s ki thuit, chit lwgng thiét bi.

1 | Thiét bi may chii loai 1 (Thiét bi may chii phuc vu tinh toan
- h¢ thong SmartCloud)

1.1 | Boxuly Tong sb tbi thiéu 56 core vat 1y.

Téc do tbi thiéu 2.5 GHz.

B0 nhé dém t6i thiéu 36 MB L3 Cache.
1.2 | B6 nh¢ trong C6 san tdi thiéu 1536 GB RAM

Dung luong cac thanh RAM bing nhau va tdi thiéu 64 GB

Téi thiéu 24 khe cim RAM

Hoat dong & Bus RAM tdi thiéu 4800 MHz hodc MT/s
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TT Yéu ciu dap vng

1.3 | O cling C6 san t6i thiéu 02 6 SSD, dung lwong mdi 6 t6i thieu 600GB, DWPD > 1

HO tro cAu hinh Hardware RAID]1

1.4 | Cu hinh mang, HBA | C6 ti thiéu 06 port Ethernet quang toc do t6i thiéu 25GbE, c6 sin transceiver SR Multimode

H6 tro RDMA, DPDK

C6 t6i thiéu 02 port HBA FC tdc d6 toi thiéu 32Gbps, ¢ san transceiver SR Multimode.

15 Nguén dién va kiéu Nguén dién AC, hoat dong duoc ¢ dién ap 220V, tan s6 50Hz.

dang C6 module ngudn du phong N+1 (N>1), cho phép thay thé nong.

Module ngudn dat ching chi 80 Plus Platinum hoic 80 Plus Titanium

Dang rackmount cho ta rack kich thudc rong 19 inch

1.6 | Quan tri C6 sdn cong quan tri cho phép cai dit, bat tit may tir xa, két ndi Virtual Media.

C6 san giai phap/phan mém cho phép quan tri, cai dit may cha va ning cip firmware cac thanh phan
phan cimg BIOS, RAID Controller, Network Card, HBA... ciia may chu tap trung véi ddy du ban
quyén hop phép, khong gi6i han thoi gian st dung.

Ho tro giam sat va bdo cdo tinh trang may chu tir Cloud cua nha san xuat

1.7 | Chuc nang Hb tro Hyper-threading hodc Multithreading

HO trg cac cong nghé 4o hoa nhu VMWare (ESXi Quick Boot), Hyper-V, KVM-based Hypervisor.

Tuong thich voi hé diéu hanh Ubuntu phién ban 22.04 LTS tré vé sau

1.8 | Nam san xuat San xuat tr nam 2025 tro vé sau.

1.9 | Hb tro k¥ thuat C6 bao hanh, hd trg ki thuat 24x7 t6i thiéu 03 nim ké tir thoi diém nghiém thu dwa vao sir dung.

HO tro nang cap cac phién ban phan mém, OS mdi trong it nhat 03 nim.

Thay thé phan cing 15i trong 12h ké tir thoi diém bao 15i.
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Chuong V — Y&u cau vé ky thuat

TT Yéu ciu dap vng

2 | Thiét bi may chii loai 2 (Thiét bi may chii phuc vu quan tri
va network - h¢ thong SmartCloud)

2.1 | Boxuly Tong sb tbi thiéu 24 core vt 1y.

Toc dd tdi thiéu 2.5 GHz.

B6 nhé dém t6i thiéu 36 MB L3 Cache.

2.2 | BO nhé trong C6 sin t6i thiéu 512 GB RAM

Dung luong cac thanh RAM bing nhau va tdi thiéu 64 GB

Hoat dong & Bus RAM tdi thiéu 4800 MHz hodc MT/s

2.3 | O cung C6 san toi thiéu 02 6 SSD, dung lwong mdi 6 toi thiéu 600GB, DWPD > 1
Hd tro cAu hinh Hardware RAID1
2.4 | Cau hinh mang C6 t6i thiéu 04 port Ethernet quang toc d6 tdi thiéu 25GbE, ¢6 san transceiver SR Multimode.

H6 tro RDMA, DPDK

C6 t6i thiéu 02 port HBA FC tdc d6 toi thiéu 32Gbps, ¢ san transceiver SR Multimode.

2.5 | Ngudn dién va kiéu | Ngudn dién AC, hoat dong duoc & dién ap 220V, tan s6 50Hz.

dang C6 module ngudn du phong N+1 (N>1), cho phép thay thé nong.

Module nguon dat chimg chi 80 Plus Platinum hodc 80 Plus Titanium

Dang rackmount cho ti rack kich thudc rong 19 inch (khong p dung véi may chu phién)

2.6 | Quan tri C6 san cong quan tri cho phép cai dit, bat tit may tir xa, két ndi Virtual Media.

C6 san giai phap/phan mém cho phép quan tri, cai dit may cha va nang cap firmware cac thanh phan
phan ctimg BIOS, RAID Controller, Network Card, HBA... cia may chi tip trung v6i day du ban
quyén hop phap, khong gidi han thoi gian sir dung.
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TT Yéu ciu dap vng
Hb trg giam sat va bdo cdo tinh trang may chi tir Cloud ctia nha san xuét
2.7 | Chuc nang Hb tro Hyper-threading hodc Multithreading
HOb tro cac cong nghé ao hoa nhu VMWare (ESXi Quick Boot), Hyper-V, KVM-based Hypervisor.
2.8 | Nam san xuét San xuat tir ndm 2025 tré vé sau.
2.9 | HO tro k¥ thuét C6 bao hanh, hd tro k§ thuat 24x7 t6i thiéu 03 nim ké tir thoi diém nghiém thu dua vao sir dung.
HO tro ning cip cac phién ban phan mém, OS méi trong it nhat 03 nim.
Thay thé phan ctmg 13 trong 12h ké tir thoi diém bao 16i.
3 | Thiét bi may chii loai 3 (Thiét bi may chii phuc vu Dedicated Private Cloud - hé thong SmartCloud)
3.1 |Boxuly Co t6i thiéu 02 CPU vat 1y, tong sb toi thiéu 48 core vat 1y.
Tdc do tbi thiéu 2.5 GHz.
B6 nhé dém t6i thiéu 50 MB L3 Cache.
3.2 | Bo nhoé trong C6 san toi thiéu 512 GB RAM

Dung lugng cac thanh RAM bang nhau va tbi thiéu 64 GB

Téi thiéu 24 khe cim RAM

Hoat dong & Bus RAM t6i thiéu 4800 MHz hodc MT/s

3.3 | O cung C6 san t6i thiéu 02 6 SSD, dung lwong mdi 6 t6i thieu 600GB, DWPD > 1
HO tro cAu hinh Hardware RAID]1
C6 san kha nang lap dat thém tdi thiéu 6 6 SSD, nha thau cung cap danh sich céc loai 6 ma thiét b
hd trg cdm thém

3.4 | Cau hinh mang, HBA | C6 t4i thiéu 06 port Ethernet quang tdc do toi thiéu 25GbE, c6 san transceiver SR Multimode.

H6 tro RDMA, DPDK
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dang

TT Yéu ciu dap vng
Co t6i thiéu 02 port HBA FC tdc d6 toi thiéu 32Gbps, ¢ san transceiver SR Multimode.
3.5 Ngu@)n dién va kiéu Ngu@)n dién AC, hoat dong dugc ¢ dién ap 220V, tan s6 50Hz.

C6 module ngudn du phong N+1 (N>1), cho phép thay thé nong.

Module nguén dat ching chi 80 Plus Platinum hoic 80 Plus Titanium

Dang rackmount cho ti rack kich thudc rong 19 inch (khéng ap dung voi may chi phién)

3.6

Quan tri

C6 sdn cong quan tri cho phép cai dit, bat tit may tir xa, két ndi Virtual Media.

C6 sdn giai phap/phan mém cho phép quan tri, cai dit may cha va ning cip firmware cac thanh phan
phan cimg BIOS, RAID Controller, Network Card, HBA... ciia may chu tap trung véi day du ban
quyén hop phép, khong gi6i han thoi gian st dung.

Ho tro giam sat va bdo cdo tinh trang may chu tir Cloud cua nha san xuat

3.7

Churc nang

Hb tro Hyper-threading.

HOb tro cac cong nghé ao hoa nhu VMWare (ESXi Quick Boot), Hyper-V, KVM-based Hypervisor.

3.8

Nam san xuat

San xuat tir nam 2025 trd vEé sau.

3.9

Hb tro ky thuat

C6 hd tro k¥ thuat 24x7 tdi thiéu 03 nam ké tir thoi diém nghiém thu hop dong.

HO tro nang cap cac phién ban phan mém, OS mdi trong it nhat 03 nam.

Thay thé phan cimg 15i trong 12h ké tir thoi diém bao 16i.
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Phdn 5: Cung cdp ldp dat thiét bi hé théng backup

TT Yéu ciu dap ving

A | Yéu cau chung

1 | Trong HSDT, Nha thau phai chao don gia chi tiét tdi thiéu cho cic hang myc sau:

Dbi voi hé théng backup, cic thiét bi thanh phan: may cha, thiét bi luu trit, thiét bi mang, ban quyén phan mém (néu cb);
Trong truong hop ban chao gia chua du chi tiét, Chi du tu s& ¢6 vian ban yéu cau nha thau bo sung. Néu Nha thau khong
cung cip ban chao c6 don gia chi tiét (nhu quy dinh néu trén), Chu dau tu s& xem xét, danh gia HSDT cua Nha thau 1a
khong dap ting.

2 | Bén mua c6 thé chia ra nhiéu don hang (PO) khac nhau trong Pham vi cung cap thong qua vin ban dat hang theo nhu cau
thuc té. Bén mua c6 thé thanh Iy hop dong ma khong nhat thiét phai ldy toan bd 100% sb hang hoa thudc pham vi cung cap
nay. Bén ban phai dap ung vo diéu kién theo nhu cu vé sb lugng hang hoa thuc té cia Bén mua.

3 | Péap tmg cac diéu kién cu thé ciia hop dong

B | Thong sb ky thuit, chat lwgng thiét bi.

1 | Hé thong backup loai 1/ Hé thong backup loai 2

1.1 | Kién trac giai phap Giai phap dam bao toan bo cac dit liéu sau khi duoc Backup/Archive duoc lwu & it nhit 2 site, dé

dam bao an toan dir liu.

Giai phap cho phép dong bo toan bd cac ban Backup/Archive loai ¢ site Ha Noi va TP.HCM (Céc
Hé théng Backup loai 1) vé site tap trung & Da Nang (Hé thong Backup loai 2). Ban
Backup/Archive tai Da Nang phai khoi phuc duoc thanh cong tai Pa Nang va cac site & Ha Noi,

TP.HCM. Nha thau cung cép license cho tinh ning nay (néu co).
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TT Yéu ciu dap ving

Giai phap cho phép dong bo thong tin Backup (metadata, catalog, ...) giira cac site, dam béao khi
mot site bi tham hoa thi hé théng c6 kha ning khoi phuc sang cac site con lai. Nha thiu cung cip

license cho tinh ndng nay (n€u co).

Céc thiét bi/phan mém trong giai phap phai co diy du ban quyén, khong gidi han thoi gian sir
dung.

Phan cting va phan mém phai hoan toan tuong thich voi nhau va dugc xac nhéan boi ca hang san

xuat phan cirng va hang san xuat phan mém.

Giai phap phai bao gom thiét bi/phy tro cho toan bo cac két ndi cia cac thanh phan trong hé thong
v6i nhau. Cac két ndi vao ha ting mang ctia VNPT chi phuc vy sao Iuu va giam sat hé thong (out-
of-band)

Két ndi vao ha ting mang ciia VNPT phuc vu sao luu phai c¢6 tbi thiéu 4 két ndi quang mdi vung,
sir dung port 25GbE SR multimode cho mdi Hé thdng backup loai 1, port 10GbE SR Multimode
cho h¢ thdng backup loai 2

Giai phap dam bao khong c6 diém chét don (single point of failure) vé ngudn, két ndi, thiét bi

mang.

1.2 | Tinh toan ven dit liéu | Giai phap backup c6 san co ché tu dong kiém tra tinh toan ven di liéu dam bao restore thanh

cong.
1.3 | Tinh ning bao vé dit | Giai phap backup c6 co ché bao vé dir liéu dd duoc backup khoi Ransomware (Immutable
ligu khoi storage/Retention lock hoac tuong duong)
Ransomware. Giai phap c6 san co ché quét malware cho dir liéu Backup
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TT Yéu ciu dap ving
Giai phap c6 san tinh nang cho phép dong b dir liéu backup t6i mot méi trudng ¢ 1ap (Isolation),
ddng thoi co kha nang kiém soat moi truong nay nhu: quét malware dit liéu backup, phat hién ra
cac bat thuong cta hé thong backup nhung van dam bao tinh co lap (Air Gap).

1.4 | Khoang thoi gian thyc | Thoi gian hoan thanh backup (backup windows time) < 8 tiéng cho 102 TB Backup
hién backup

1.5 | Backup ra tape, cloud | Cé tinh nang backup dir li€u ra tape, cloud, giup da dang hoa hinh thurc luu trit, tang tinh du phong

dir ligu.

C6 san kha ning backup cac dit liéu, ing dung chay trén Public Cloud (AWS, Google Cloud
Platform, Microsoft Azure) vé trung tam dir liéu ctia VNPT. Cac dit liéu backup nay dugc restore
1én cloud va restore tai trung tam dir li¢u.

1.6 | Kha nang khtr trung Heé thong c6 kha nang nén/khir tring 13p tai nguon va dich, v6i kha nang khir tring 13p 1én t6i 30
lap lan (30:1).

1.7 | Backup cho moi C6 tinh ning tang toc backup trong moi trudng cd s6 luong file 10n, st dung change-tracking dé
truong co sb lugng phéat hién ra cac thay doi ma khong can doc lai toan bo dit liéu trén client, va chi gui di nhiing di
file 16n. liéu thay doi t6i may cha backup, giup giam tai client, ting téc qua trinh backup.

1.8 | Backup céc loai co s¢ | C6 kha nang sao luu online dugc cac CSDL: SQL Server, MySQL, Oracle DB, PostgreSQL,

d licu MongoDB

1.9 | Backup cac néntang | Sao luu duoc cho cac nén tang nhu: Windows Server 2016/2019/2022, Red Hat Enterprise Linux
hé diéu hanh 8/9, Oracle Linux 8/9, Ubuntu 20/22/24, CentOS 8/9...

1.10 | Backup cho nén tang | Sao luu dugc cho nén tang 40 hoa: VMware, Hyper-V, Community OpenStack (phién ban

ao hoa, cloud

2023.1), Red Hat OpenStack, Kubernetes
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TT Yéu ciu dap ving
1.11 | M3 hoéa dir liéu Hé thong phai c6 san co ché ma hoa dir liéu
1.12 | Tinh nang quan tri, C6 phan mém quan trj toan bo hé thong Backup tap trung
giam sat C6 phan mém quan tri toan b hé thong luu trit Archive tip trung
Co6 san tinh ning multi-tenant, cho phép ngudi dung quan tri ti nguyén va cac job backup riéng
C6 sdn chirc ning giam sat, bao cdo, thdng ké cho toan bd hé théng va cho mbi nguoi dung
C6 kha ning giam sat phan cimg va phan mém théng qua mot trong cac phuong thie SNMP, API,
CLI...
C6 kha ning canh bao trang thai phan ctirmg, phan mém, trang thai cac job backup thong qua e-
mail va web hook
1.13 | Tinh ning t6i vu Dit liéu backup ddng bo giita céc site 1a dit liéu d duoc khir trung lip dé tiét kiém bang thong
duong truyén khi duong truyén.
ddng bo dir lidu
backup
1.14 | Yéu cau hé théng luu | Luu trit Archive phai c¢6 tinh ning WORM (Write-Once-Read-Many) dé chdng cac hoat dong thay

trit Archive

doi1 dir ligu.

Luu trit dit liéu Archive phai hd tro giao thirc S3

Cé tinh nang ma hoa dir liéu

C6 tinh ning Object Lifecycle tr dong x6a cac Object dd hét han

Cho phép thiét 1ap han mirc theo ngudi dung va nhém ngudi dung (Tenant)

C6 API twong tac voi hé thong
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TT Yéu ciu dap ving

1.15 | Ban quyén phan mém | Ban quyén phan mém Backup t6i thiéu 1696 may ao hodc 102 TB dir liéu, cho phép dong bo cac
Backup cua mot H¢ ban Backup ctia Hé thong backup loai 2
thdng backup loai 1

1.16 | May chu quan tri Téi thiéu 02 may chu quan trj Backup tip trung chay & ché d6 active-active hodc active-standby,
backup cho mot Hé st dung port uplink t6i thiéu 25GbE. Qua trinh hoat dong tai may chu (CPU, RAM, Storage, bang
thng backup loai 1 thong...) khong vuot qua 70%

1.17 | Toc do Téc d6 sao luu toan hé théng dat > 23 TB/hr
backup/archive/restore | Throughput mdi thiét bi Archive > 1 GB/s
Hé théng backup loai
1 tai moi site

1.18 | Ha tang hé thong luu | Dung luong kha dung luu trit backup > 265 TiB va dam bao dii dung luong dé Iuu tbi thiu 4 ban
trlr backup thuoc H¢ | full backup + 6 ban incremental. Str dung luu trit backup chuyén dung, kha nang khur trung lap
thong backup loai 1 | cao, ty 1¢ > 30:1, két n6i Ethernet > 25GbE.

1.19 | Ha tang hé thong luu | Dung luong kha dung luu trit archive > 1277 TiB. St dung luu trit Object, két nbi Ethernet >
trit Archive thuéc hé | 25GbE, bao gém tdi cac hé théng nho véi dung luong khong qua 500 TiB
thdng backup loai 1

1.20 | May chu quan tri Téi thiéu 02 may chu quan trj Backup tip trung chay & ché d6 active-active hodc active-standby,
backup Hé thong st dung port uplink t6i thiéu 25GbE. Qua trinh hoat dong tai may chu (CPU, RAM, Storage, bang
backup loai 2 thong...) khong vuot qua 70%
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TT Yéu ciu dap ving
1.21 | Ha tang hé thong luu | Dung luong kha dung luu trit backup > 530 TiB. Str dung luu trit backup chuyén dung, kha ning
trit backup Hé thong | khr tring 1ap cao, ty 16 > 30:1, két ndi Ethernet > 25GbE, bao gdm céc hé théng nhé véi dung
backup loai 2 lugng khong qua 500 TiB
1.22 | Ha tang hé thong luu | Dung luong kha dung luu trit archive > 2554 TiB. Sir dung luu trit Object, két ndi Ethernet >
trit Archive Hé théng | 25GbE, bao gém cac hé théng nho véi dung luong khong qua 500 TiB
backup loai 2
1.23 | Dung lugng luu trit du | C6 san tdi thiéu 15% dung lugng dy phong véi mbi thiét bi luu trit khi hoat dong, khong tinh véao
phong dung luwong luu trir kha dung ctia hé thng.
1.24 | Nam san xuat San xuat tir nam 2025 trd vé sau.
1.25 | HO tro k¥ thuat C6 hd tro ki thuat 24x7 ti thiéu 03 nam ké tir thoi diém nghiém thu hop dong.
HO0 tro ning cip cac phién ban phan mém, OS méi trong it nhat 03 nam.
Thay thé phan ctmng 13i trong 12h ké tir thoi diém bao 16i.
1.26 | bao tao Khoa hoc chinh hing (do hing san xuit dao tao) cho 3 ngudi vé quan tri, van hanh hé thong

Backup va Archive
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Phdn 6: Cung cdp ldp dat thiét bi chuyén mach

TT Yéu ciu dap ving
A | Yéu cau chung
1 | Trong HSDT, Nha thau phai chao don gia chi tiét tdi thiéu cho cic hang myc sau:
Ddi voi thiét bi chuyén mach: Cac transceiver;
Trong trudng hop ban chao gia chua du chi tiét, Chii dau tu s& c6 van ban yéu cau nha thau bd sung. Néu Nha thau khong
cung cip ban chao c6 don gia chi tiét (nhu quy dinh néu trén), Chu dau tu s& xem xét, danh gia HSDT cua Nha thau 1a
khong dap ting.

2 | Bén mua c6 thé chia ra nhiéu don hang (PO) khac nhau trong Pham vi cung cap thong qua vin ban dat hang theo nhu cau
thuc té. Bén mua c6 thé thanh Iy hop dong ma khong nhat thiét phai ldy toan bd 100% sb hang hoa thudc pham vi cung cap
nay. Bén ban phai dap tmg vo diéu kién theo nhu cau vé s6 lwong hang hoa thyc té ciia Bén mua.

3 | Péap tmg cac diéu kién cu thé ciia hop dong

B | Thong sb ky thuit, chat lwgng thiét bi.

1 | Thiét bi chuyén mach Leaf switch

1.1 | Thiét bi phai thich hop duoc véi hé théng SDN dang chay tai IDC ctia VNPT (Apstra).

1.2 | C6 tbi thiéu 48 port 25Gbps, c6 san ban quyén st dung, c6 sin module 25GbE SR Multimode
1.3 | C6 tbi thiéu 08 cong 100Gbps, c6 san ban quyén st dung, c6 sin module SFP 100Gbase-LR4
1.4 | C6 san license SDN cho mdi thiét bi switch

1.5 | HO tro tdi thiéu 250.000 dia chi MAC

1.6 | HO tro tdi thiéu 2.000 VLAN

1.7 | C6 san tinh naing VXLAN EVPN, hd tro L2/L3 VXLAN Gateway

1.8 | C6 sin tinh ning céac giao thirc dinh tuyén sau: Static routing, OSPF, ISIS, BGP.

26




Chuong V — Y&u cau vé ky thuat

TT

Yéu cau dap wng

1.9

H5 trg giao thire LACP

1.10

H5b trg Telemetry

1.11

Hb tro diéu khién bai SDN Controller.

1.12

Hb tro Spanning Tree mode (MSTP, RSTP, STP hoic twong duong)

1.13

Sén sang tich hop vao hé théng dang cung cap dich vu

1.14

C6 tinh ning cho phép ghép nhiéu link vat Iy tir 2 thiét bi switch vat Iy khac nhau thanh 1 link logic, cac link vat 1y hoat
dong theo co ché active-active (vPC, MC-LAG, EVPN Multihoming, IRF, VTL hoic twong duong)

1.15

Thiét bi c6 du phong N+1 véi cac thanh phan: ngudn, quat, card chuyén mach (néu c6), card diéu khién (néu co)

1.16

Bao hanh, hé trg k¥ thuat tdi thiéu 03 nam ké tir thoi diém nghiém thu dua vao sir dung.

1.17

Thay thé phan ctmg 13 trong 12h ké tir thoi diém bao 16i.

1.18

C6 ban quyén ning cip cac phién ban Firmware, phin mém theo pham vi cung cap trong it nhat 03 nim.

1.19

Nguén dién AC, hoat dong duogc ¢ dién ap 220V, tan s6 50Hz

1.20

San xuat tir nam 2025 trd vEé sau.

Thiét bi chuyén mach MGMT switch

2.1

C6 san t6i thiéu 4 port 1Gbps chuan SFP kém san 4 module SM khoang cach > 1km, 48 port 10/100/1000BaseT

2.2

HO trg RADIUS, TACACS+

2.3

HO trg cac phuong thirc quan 1y: CLI, Telnet, SSH, SNMP, v1/v2/v3

2.4

C6 hd tro san cac giao thirc dinh tuyén sau: Static routing, OSPF.

2.5

H5 trg giao thire LACP

2.6

H& trg Spanning Tree mode (MSTP, RSTP, STP hoic twong duong)

2.7

Co tinh niang xép chdng (stacking), c¢6 san cable kém theo.
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TT Yéu ciu dap ving

2.8 | Thiét bj co6 du phong N+1 véi cac thanh phﬁn: nguén, quat, card chuyén mach (néu c0), card diéu khién (néu co)

2.9 | Bao hanh, hd tro k¥ thuat t6i thiéu 03 nam ké tir thoi diém nghiém thu dua vao sir dung.

2.10 | Thay thé phan cimg 16i trong 12h ké tir thoi diém béo 15i.

2.11 | San xuét tir nam 2025 tré vé sau.
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Luu y: Tai lieu cheng minh Yéu cdu ki thugt ciza hang héa:

Ngoai viéc gidi thiéu va trinh bay tong thé, chi tiét vé hang héa va dich vy, nha thau phai tra 151 mirc d6 dap ung cac yéu cau k¥

thuat theo mau sau day:

TT

Yéu cau

Muc do dap tng (chon Pat/Khong
bat)

Dan ching trong E-HSDT

HSMT]

[Yéu cau trong E-

Yéu cau: [dua phan mo ta yéu cau tu

E-HSMT]

Chi dan t6i dan ching trong E-
HSDT

Nha thau phai néu rd da giai thich/dan chung tai phan nao, muyc nao, tai liéu nao ciia E-HSDT dép (mg yéu cau k¥ thuat gi trong
E-HSMT, dé bén moi thau dé dang tham chiéu khi xem xét E-HSDT.
Trudng hop nha thau chi dan, dan chiéu khong dting, hoic thong tin trong E-HSDT duoc trich ddn khong chinh xac, va thong tin

trong E-HSDT khong dugc tim thiy trén cac dia chi chinh thirc ctia hang san xuét san pham duy thau dap ung yéu cau ki thuat trong E-

HSMT thi yéu cu d6 coi nhu tra 15i khong hop 18 va cham khong dat.

Cung cap tai liéu ky thuat (catalogue, datasheet, huéng dan sir dung...) dé chang minh tuyén bd dap tng, ciing nhu néu rd ngudn
g6C cua céc tai liéu nay. Trong trudng hop tai liéu ky thuat nha thau cung cap c6 noi dung khac véi tai liéu ki thuat trén website chinh
thirc cia HANng san xuat thi bén moi thau s& cin cr theo tai liéu ky thuat trén website chinh thirc caa Hang san xuat dé danh gia vé kha

ning dap Gng yéu cau ky thuat caa hang hda chao thau.

Muc 2. Ban vé

Khéng co ban ve.

Muc 3. Kiém tra va thir nghi¢ém

Céc kiém tra va thir nghiém theo quy dinh tai Hop dong.
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