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High-Performance OpenStack: Khi ha tang Cloud Viét Nam khéng con la bottleneck I

«++Bdi todn hiéu ndng cua ha tang Cloud

Trong nhiéu ndm, trong thé gidi cloud ton tai moét “su thdt ngam hiéu”.

Ha tang do héa luén kém xa phan cing vat ly vé hiéu nding mang, ddc biét véi cac workload xtr ly nhiéu packet nhd hodic luu lugng khdéng déu. Bdy khéng chi la

cdm gidc chu quan, ma la mét gidi han ky thudt dé ducc do dac va ghi nhén réng rai.

Khi hé théng phdi xUr ly tir hang trdm nghin dén hang chuc triéu packet moi gidy, cdc van dé bat dau 16 ré:

Throughput kho scale theo bdng thédng NIC, thdm chi hao hut hon
mot nda so véi khd ndng ly thuyét cda phdn cung

Latency tdng dét bién khi bdt cdc tinh nding security, hodic khi nhiéu
guest “gianh” steal CPU trén cung mot host.

Packet rate (PPS) cham tran rdt sé6m vi guest overhead, context
switching trén host & muc cao, v.v.

Packet drop xudt hién 3 ngudng tdi cao va hé théng khéng thé
cam két SLA 9999% packet rate vaéi near zero-drop nhu cdc “big
cloud” thudng céng bé.

Vivay, cdc workload quan trong nhu firewall, IDS/IPS hay cdc thanh phdn telco nhu 5G UPF, CGNAT, vRouter, load balancer, streaming application va nhiing hé théng

edge realtime thudng khéng dugc tin tuéng chay trén cloud néi dia.

> Cdu héi dat ra la: cé phdi chung ta dang dung phdn cung 16i thdi? Thuc té khéng phdi.

Chung ta dung server va NIC d&i mai, thdm chi cé nha cung cdp phdi “can rdng” ddu tu switch 100G dat dé dé bu lai phdn suy hao. Vay tai sao VM trén cloud & Viét

Nam (va nhiéu noi trong khu vuc) van gdp tinh trang ndy?

> Diéu ddng buén la: data plane cta nhiéu gidi phdp cloud hién nay khéng dugc thiét ké dé packet processing 3 quy mé 1én.

FPT Smart Cloud, FPT Corporation — February 2026
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High-Performance OpenStack: Khi ha tang Cloud Viét Nam khéng con la bottleneck I
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o+ Cdch chung téi tiép can

Thay vi cd “téi uu thém mébt chut” trén nén tdng

Nén tdng ndy ducc xdy du-ng dua trén: cl, chung t6i chon mét hudng di triét dé hon:

Tdi kién trdc toan bé dataplane ¢

OpenStack dé phuc vu packe
DPDK (Data Plane Socket locality : e by 1R e
- — — —— rocessing theo dung chuadn te
Development Kit) | (NUMA-aware) P g
I
'L Piéu quan trong can hiéu la ddy khong phai
. High Performance - Toi uu chi la “béat DPDK". Chung t6i tao ra mét 16p
_____ . Compute Hosts (HPN) MUIEGRERE compute hodn todn mdi: High Performance
| ' Compute Hosts (HPN), dugcc thiét ké cho high
< N | packet processing, latency nhay cdm va han
Real-time ' Hardware " Y . e . .2
. R ché context switching dén muc toi thiéu.
computing offload

FPT Smart Cloud, FPT Corporatiofii—- May 2026 fptcloud.com 4



High-Performance OpenStack: Khi ha tang Cloud Viét Nam khéng con la bottleneck I

« «« Phuong phdp kiém ching

R4t dé dé mét nhd cung cdp dua ra mdt bd SLI vé ha téing cla ho. Nhitng con s6 nay déi khi ddng tin, nhung khéng chdc duoc thu thdp tir cdc
phép do chudn tdc.

Vi vdy, ching t6i d& danh nhiéu thsi gian nghién cliu cdc céng cu ma telco va cdc cloud I8n thudng dung dé do dac mét cdch I&p lai duoc, tiéu
chudn hoéa test case va gidm rui ro “léch pha” trong giai doan nghiém thu cdc du dn. Trong bdi viét ndy, chung téi dung két hop T-Rex, iperf3,
Grafana ké. Ly do phdi dung nhiéu céng cu sé dugc tém tat nhu sau:

1perf3 W

Mét sai lam phoé bién khi ddanh gid hiéu ndng network lad dua hodn toan vao iperf3. Céng cu nday phu thudéc nhiéu vao TCP stack va hdanh vi cla
application. Trong khi dé, cdc hé théng telco va realtime khéng quan tdm nhiéu dén application layer. Ho quan tdm duy nhét: Ha tang xu ly
dugc bao nhiéu packet méi gidy, dé tré bao nhiéu, va drop ¢é vuot ngudng hay khéng.

Po la ly do chung téi dung Cisco T-Rex nhu mét cdng cu benchmark bd sung, nhdm tiéu chudn hda test case trong bdi.

T-ReXx cho phép sinh traffic 3 L2/L3, gidm bias tU application, kiém sodt chinh xdc packet size, flow, PPS, va do dung ndng luc forwarding thuc té
cla hé théng.

FPT Smart Cloud, FPT Corporation — May 2026 fptcloud.com 5



High-Performance OpenStack: Khi ha tang Cloud Viét Nam khéng con la bottleneck I

Dudi day la 3 mé hinh benchmark chinh duoc st dung. Méi khéi dnh xa t3i mét server
compute vat ly, két ndi qua bond gém 2 port uplink. Bé trdnh di qud sdu, toi sé khdng vé chi
tiét carrier flow tu layer switching vao layer uplink.

Nl

subnet a
T-Rex UDPin PN 1 | . Q\WN | ..
_______ Subnetb || _ ____.
Iperf Layer 2 T-Rex Layer 3 Grafana ké Layer 3
U - i (hai subnet A va B ndm trong (Ingress tu client va egress t&i server ndm
(dudng iperf chi di trong mét network namespace) ) i oy .
hai network namespace riéng) 3 hai network namespace riéng)

Noi cach khac, ddy la cach telco va cdc vendor ISn validate nang luc NFV cua ha tang.
Chung téi sé dinh kem evidence tu iperf va Grafana ké, vén cé san tu cdc ticket PoC thuc té cua khdach hang.

FPT Smart Cloud, FPT Corporation — May 2026 fptcloud.com 6



High-Performance OpenStack: Khi ha tang Cloud Viét Nam khéng con la bottleneck I

»++Ba tru cot hiéu ndng can danh gid

y

Trudc khi di vao do dac, can xdc dinh ré "do cdi gi”. Thay vi chi néi “nhanh hon", chldng t6i danh gid dua trén
ba yéu to cot 16i:

0 0

=L » oW o

Throughput Packet Rate Latency

Pay la ba yéu té quyét dinh truc tiép dén trdi nghiém va dé én dinh ctia workload. G géc nhin ctia kY su cloud, ddi khi cdn trade-off gitia cdc
yéu t6 ndy, nhung phdan trade-off va tuning sé khéng ndm trong pham vi bdi viét.

FPT Smart Cloud, FPT Corporation — May 2026 fptcloud.com ™ 7



High-Performance OpenStack: Khi ha tang Cloud Viét Nam khéng con la bottleneck I

e« 1. Throughput — Khi virtual network dat line-rate thuc su

Trong madi trudng thuc té&, throughput cao khdéng chi la “dat peak”, ma ¢én lé duy tri 6n dinh duéi tai.
Tai moét AZ 3 Ha N6i, chung téi dung NIC/port 10G va DUT la Cisco Catalyst 8000V (16 vCPU / 32 GB RAM) chay trén KVM. Hé théng dat:

it 6 ° Ll' ‘ ustained throughput (Layer 3) khi dén tdi vdi packet nhd 64B.

Chung t6i cling benchmark cdc nha cung cdp khdc tai Viét Nam va ghi nhdn con sé khodng

oy 2 3 G b trén VM KVM théng thucng trong mét cum production dd co tdi, & diéu kién tuong duong
° rer 5 (mang do, khéng tinh VLAN hay public network).

9 biém ddng chu y Ia 6.4 Gbps Layer 3 d& tiém cdn gidi han ly thuyét cua vhost/virtio trong méi trudng 10G.

Evidenceiperf3layer2 - - - - - - - - - - - - — - — — — — — — — — — .

fT—ID] Interval Transfer Bitrate Retr Cuwnd
5] 0.00-1.00 sec 1.09 GBytes 9.35 Ghits/sec 0 3.16 MBytes
[ 5] 1.00-2.00 sec 1.09 GBytes 9.38 Ghits/sec 0 3.16 MBytes
[ 5] 2.00-3.00 sec 1.09 GBytes 9.36 Gbits/sec 0 3.16 MBytes
A 3.00-4.00 sec 1.09 GBytes 9.38 Ghits/sec 0 3.16 MBytes
[ 5] 4.00-5.00 sec 1.09 GBytes 9.38 Gbits/sec 0 J.16 MBytes
[ 5l 5.00-6.00 sec 1.09 GBytes 9.37 Ghits/sec 0 3.16 MBytes v A 2 2 s A s \ N % ey
[ 5] £.00-7.00 sec 1.09 GBytes 9.38 Gbits/sec O  3.16 MBytes Bdng théng tadng network do héa hao hut khéng qud 10% Ia mét yéu to it
[ 5] 7.00-8.00 sec 1.09 GBytes 9.38 Ghits/sec 0 3.16 MButes . » " ) . i . X i N -~
s el s iR dudc nhin thdy trén thi trudng cloud nudc ta mdc du né dé dugc dé cdp trong
[ 10] Interval Transfer  Bitrate  Retr chudn théng tu 1145 cua Chinh phu.
[ 5] 0.00-10.00 sec 10.9 GBytes 9.38 Ghits/sec 0 sender
[ 5] 0.00-10.04 sec 10.9 GBytes 9.34 Ghits/sec receliver
iperf Done.

FPT Smart Cloud, FPT Corporation — May 2026 fotcloud.com 8



High-Performance OpenStack: Khi ha tang Cloud Viét Nam khéng con la bottleneck I

Evidence GrafanakéLayer3 — — — — — — — — — — — — — — — — — — — — —

Network Traffic (packet/s)
300 kp/s == c36000v-test - eth2 - OUT Opfs 2B5kp/s
\

== c368000v-test - eth2 - IN Op/s 285kp/s
275 kp/s g

Pudng ingress va egress gdn nhu trung nhau, hdu nhu

- ethl - OUT Op/s 285kp/s

khéng cé dropped. Cé thé tinh throughput theo céng thuc:

- @th0 - IN 0p/s 0 pl/s

== ¢36000v-tes

250 kp/s - c36000v-tes

== C36000v-tes
225 kpfs \

== ¢36000v-tes

a2 2=

200 kp/s

175 kp/s

150 kp/s

\ Throughput = packe

100 kp/s

(pps subnet 1+ pps sL

25 kp/s

0pls . . . s . . b
18:07:00 18:08:00 18:09:00 18:10:00 18:11:00 18:12:00 18:13:00 18:14:00 18:15:00 18:16:00 18:17:00 18:18:00 18:19:00 18:20:00 18:21:00

Tai Mot AZ khdc & TP.HCM, ha tdng dung NIC/port 25G. Khi chay workload thuc té& véi iperf3 multi-queue tir nhiéu VM nhé (moi VM chi 4 vCPU
va 4 GiB RAM), dat trén cdc host vat ly khdc nhau, throughput dat: ~25 Gbps sustained (Layer 2)

Can nhdn manh viéc VM ndm trén cdc host khdc nhau, vi cdc logi mang do nhu VXLAN, Geneve, vv. thudng cé overhead rd rét khi traffic di
lién-host.

Toi c6 thé gidi thich thém nguyén nhdn, nhung cé thé tém gon: encapsulate/decapsulate gaéi tin rat “ndng” va déi luc mat kiém sodt khi cum cloud
dd vao production.

Trong test nay, VM clia chung téi khéng xudt hién hién tugng “collapse” khi tdng tdi. Traffic dugc gilr 6n dinh va khéng thdy suy hao nghiém trong.

FPT Smart Cloud, FPT Corporation — May 2026 fotcloud.com 9



High-Performance OpenStack: Khi ha tang Cloud Viét Nam khéng con la bottleneck I

Evidenceiperflayer2 - - — — — — — — — — — — — — — — — — — & — — &~~~

[ ID] Inte rva.l Trans fe r B it rate Ret r } project It::?:::c x 17:';7149;T;nam 172t::::;:” d-dpdk-2 x  d-dpdk-0 x  vyos-realtime x X v < () 2026-03-18 11:33:25 to 2026-03-1812:20:58 ~ > @ <) Refresh 5s
[ 5] 0.00-60.00 sec 21.6 GBytes 3.09 Gbits/sec 38324 sender — e R | . .
[ 5] 0.00-60.04 sec 21.6 GB ytes 3.09 Gb 'LtS /S 2y iece ive r ik - d";;k—v etho - OUT 13.2Lr:|:rs 13.9'\»;5;15 1 d"::l;.‘[‘s Z'm Mafs - N:;k—l—etro—om 23.-5;;:2!5 33 :’b;nlfs 24 Qlkn/s
[ 7] 0©0.00-60.00 sec 21.6 GBytes 3.09 Gbits/sec 7889 sender i Sommn o A i e e
[ 7] ©0.00-60.04 sec 21.6 GBytes 3.09 Gbits/sec receiver i NN T o emom nawas wswes v soues | Y ! - dcpokz-emO-N 24kl 04k 247 ko
[ 9] 0.00-60.00 sec 21.6 GBytes 3.09 Gbits/sec 10184 sender  F %
[ 9] ©.00-60.04 sec 21.6 GBytes 3.09 Gbits/sec receiver A
[ 11] ©.00-60.00 sec 21.6 GBytes 3.09 Gbits/sec 71524 sender A N
[ 11] ©.00-60.04 sec 21.6 GBytes 3.09 Gbits/sec receiver w -
[ 13] ©0.00-60.00 sec 21.6 GBytes 3.09 Gbits/sec 13970 sender 4 .
[ 13] ©0.00-60.04 sec 21.6 GBytes 3.09 Gbits/sec receiver s s
[ 15] 0.00-60.00 sec 21.6 GBytes 3.09 Gbits/sec 6545 sender 250 s 200 kpfs
[ 15] ©.00-60.04 sec 21.6 GBytes 3.09 Gbits/sec receiver o e ¥
[ 17] 0.00-60.00 sec 21.6 GBytes 3.09 Gbits/sec 30971 sender o ;
[ 17] 0.00-60.04 sec 21.6 GBytes 3.09 Gbits/sec receiver 4
[ 19] 0.00-60.00 sec 21.6 GBytes 3.09 Gbits/sec 6467 sender e -
[ 19] 0.00-60.04 sec 21.6 GBytes 3.09 Gbits/sec receiver 125 pls -
[SUM] 0.00-60.00 sec 173 GBytes 24.7 Gbits/sec 185874 sender : -
[SUM] 0.00-60.04 sec 173 GBytes 24.7 Gbits/sec receiver —
¥ A
iperf Done. i ’ S,

Mét diém thu vi la iperf van cé retransmission. Tuy nhién, néu retransmit khd cao ma packet drop van duoc khéng ché & khodng 0.001% téng
PPS, thi overhead nhiéu khd ndng ndm & network stack ctia VM.

No6i cdch khdce, dataplane chuyén mach cla ha téng van chua bi quad tdi. Hé théng con du dia dé tdng suc chiu tdi, va khdch hang cé thé gidm
retransmission bdng cdch tdng tdi nguyén VM hodc téi uu application.

- lai hai y quan trong . ~

4 4
. ) P Trén cloud truyén théng, diéu nguoc lai thudng xdy ra. Va
Dataplane khéng Bottleneck da ducc ddy lén . s ] . o ‘ A, :
*n 1d bottl . ieqtion | 4 h& né n&n né moi lan khach hang “claim” vé ha tang, nha cung cdap Ilqi
con la bottleneck. application layer, dung choé né nén nam. e I et cale doi ngi ho tio,
N . N N

\_ *f J

FPT Smart Cloud, FPT Corporation — May 2026 fptcloud.com 10



High-Performance OpenStack: Khi ha tang Cloud Viét Nam khéng con la bottleneck I

++ 2. Packet Rate — Yéu t6 quyét dinh thuc su

Throughput cao khéng déng nghia hé théng "khde”. Thit quyét dinh Ia packet moéi gi@ly — nhdt la véi packet nhd hodic mixed traffic.

~ -

Véi bencthI I‘k T- Rex Vd DUT 64-byte packet Mixed traffic
la Cisco C8000V, chiing toi ~2 2M ~1.5M
thu dUC}C két qué: packet/gidy packet/gidy

So véi hé thédng khéng dung DPDK (~240-260 Kpps), day la muc tédng 6-8 lan.
Hon nlra, chung t6i dd tuy chinh du dn open-source VYOS dé hudng téi mét sdn phdm NFV déc quyén trong thai gian tai.

Cdc test T-Rex UDP thuc té t&i DUT VyOS custom (32 core, 32 GiB RAM) dat két qud ma chung téi chua tung thdy & bdt ky nha cung cép NFV
nao tai Viét Nam:

-

¥ Hé théng dat hon 12 triéu packet/gidy (12+ Mpps, gidi han bdi hé théng phdat tai)

? Khéng co packet drop tai peak ¢ )
vy
¥» CPU utilization: ~92% (polling én dinh, khéng jitter) (=1 :\

FPT Smart Cloud, FPT Corporation — May 2026 fptcloud.com 1l



Evidence T-Rex UDP Layer 3

Global Statistics

connect ion
Version
cpu_util.
r¥_cpu_util
async_util.
total_cps.

Port Statisti

ouwner
link
state

Tx bps L2
Tx bps L1
T pps
Line Util.
Rx bps

R¥ pps
opackets
ipackets
obytes
ihytes
tx-pkts
rx-pkts
tx-bytes
rx-bytes
oerrors
ierrors

status: |

Press
status: [0t

tui>_

'ESC' for

]

ya3.,08

: localhost, Port 4501
A I I

% @ 13 cores (13 per dual port)

& /7 0 pps
% / 120.81 bhps

: 0 cps

oo

UP
TRANSHMITTING
200 Gb/s

o
o

3.16 Ghps
4.14 Ghps

2.07 %

3.11 Ghps
6.07 Mpps

5295100722
5201502958
493126347648
468750367552
5.3 Gpkts
5.2 Gpkts
493.13 GB
468.75 GB

navigation panel...

rooT

P
TRANSMITTING
200 Gb/s

o
o

3.16 Ghps
4.14 Gbps

2.07 %

3.09 Gbhps
6.04 Mpps

5295147488
5184552840
493137809012
464905962240
5.3 Gpkts
0.18 Gpkts
493.14 GB
464.91 GB

FPT Smart Cloud, FPT Corporation — May 2026

total_tx_L<
total_tx_L1
total_rx
total_pps
drop_rate
gqueue_full

Ghps
28 Ghps
.32 Mpps

6.2 Ghps

12.11 Mpps

10530248210

933656329792
10.59 Gpkts
10.39 Gpkts

986.26 GB

High-Performance OpenStack: Khi ha tang Cloud Viét Nam khéng con la bottleneck I

Pdt con s6 ndy vao bdi cdnh: nhiéu hé théng KVM datapath kernel, du
zero-load, déi khi d& choke & muc vai trdm Kpps.

Trong diéu kién production-loaded, cdc VM chay trén host HPN cla chung toi
dat trung binh ~6-7 Mpps. Cé thé ddnh gid ha tang dé dat multi-Mpps trong

moi trucng carrier-grade.

Piéu nay cuc ky guan trong cho realtime workload, telco va streaming use
case, nadi moi packet déu can dugc x ly "ding nhip” va nhdat qudn.

fptcloud.com 12



High-Performance OpenStack: Khi ha tang Cloud Viét Nam khéng con la bottleneck I

ee¢ 3 Latency & Stability
— Piéu khdch hang thuc su cdm nhdn

Néu throughput la “téc dé toi da”, thilatency la “cdm gidc thuc té". Véi benchmark trén mét NFV khdc Ia Checkpoint R81 (16 core, 32 GiB RAM)

Latency trung binh: Jitter:

~0.16- ~0.015-

.

(.

O muc ndy, latency gan nhu khdong ddng ké déi véi da sé workload. Nguaoc lai, khi dung datapath kernel trén cloud trong cung diéu kién:

- Latency cé thé tdng t6i 165-270 ms
«  Packet drop bat dau xudt hién

( Sukhdc biét khong con Ia “t6t hon mot chut”, ma la khdc bigt vé ban chdt. N
Trong mdi trudng production, NFV firewall Checkpoint dugc chung t6i do qua Zabbix:

 Latency duy tri ~0.3—-0.5 ms «  Khéng xudt hién queue buildup

- CPU steal: ~1e-7 (gén nhu bang 0) - Khéng co burst drop
\ %

FPT Smart Cloud, FPT Corporation — May 2026 fptcloud.com 13



High-Performance OpenStack: Khi ha tang Cloud Viét Nam khéng con la bottleneck I

Evidence Zabbixagent - - - - - - - - - - — — — — — — — — — — — — —

ICMP_Ping
A wsts f JiraDC - FE -01 CMP F

ICMP_Ping_Loss

azt min avg max
_— - 1 " - P i .
. ICRP loz= Lavg | 0 ': 0 % 0.1108 % 0 X

ICMP_Ping_Response

I AI‘M ll[.."l I...LLL AR RN ¢ A | ,LL.q!“i.LJJJMu..-.. LH,LJJ!’LU. . ,.-.H.,L_J. ’thL-.lea

p - Két luén vé latency ctuia ha tang: -

Workload chay
deterministic

\.

FPT Smart Cloud, FPT Corporation — May 2026

[

&

Khong co jitter
ngdAu nhién

-

.

Khong co “spike”
gdy 16i khé debug

 Pay la yéu td then chét véi cde hé thong realtime. e

fptcloud.com
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High-Performance OpenStack: Khi ha tang Cloud Viét Nam khdéng con la bottleneck I

oo e Production Proof: FPT Software

Benchmark la cdn thiét, nhung production mdi la cdu trd I8i cudi cung.
Trong méi trudng thuc té cla déi tdc FPT Software, chay trén ha tang NIC/port 10G: Sau khi chuyén firewall sang cdc host hiéu ndng cao HPN cla
chung t6i, [y mot instance dai dién (16 core, 32 GiB RAM):

i
:

3313138131313
FEEEREE:
§EEEEES S
sEagsgss_
BRERREREY

2 % 38 8 _ 3 5 B & 2 5 OE . 3
FFEEEEEBE BB EEBEOE OB

J_‘IMJ‘LLA mn \LM%G%J‘JMI. e

I/0500:00 01/0512:00 07/0600:00 01/0612:00 0%/07 00:00 07/0712:00 07/08 00:00 07/08 12:00 00:00 07/0912:00 071000:00 0110 12:00

Throughput tdng tu ~1.9 Gbps Ién ~3.4 Gbps (da bat cdc filtering/validating features
trén NFV Checkpoint)

FPT Smart Cloud, FPT Corporation — May 2026 fotcloud.com 15



High-Performance OpenStack: Khi ha tang Cloud Viét Nam khéng con la bottleneck I

Evidence Zabbixagent - - - - - - - - - - — — — — — — — — — — — — — — _ __ __ ___ _________

ICMP_Ping
wasts f JiraDC - FE =01 CMF_Pin

ICMP_Ping_Loss ) ICMP_Ping
BEFORE

last min
B ICMP loss Lavg] 0% QX ). 1108 }

ICMP_Ping_ Response ~
BEFORE

AFTER

§ P PN | ﬂ_&m.hﬂl,.ﬂ,dh,'.J Jj]Jh.nanIJ*LJ]_h_f., lhl,L,.uuj...J’llemhLllk

- . Két luan tu phia déi ngt ky thuét khdach hang: - N

4 - 4
Hiéu ndng tdng Latency thdp va 6n dinh Chi phi compute
gdn gdp doi nhu baremetal tai on-premise gidm ddng ké
L - N\ .
N . /

Day khéng chi la cdi thién ky thudt, ma la téi uu chi phi védn hanh thuc té. -

FPT Smart Cloud, FPT Corporation — May 2026 fptcloud.com 16



High-Performance OpenStack: Khi ha tang Cloud Viét Nam khéng con la bottleneck I

e+« Su khdc biét va vi thé trong khu vuc

Mét lo ngai phé bién khi dung tdng té¢c phdn ciing nhu DPDK |a sé mdt di cdc tinh ndng cloud. Vi vdy, chung téi dé kiém ching dday du:

p
- Live migration - Security Group CRUD - East-West / North-South traffic
- Resize / cold migrate VM - Floating IP SNAT/DNAT - Metadata, DHCP
- Volume operations - Trunking ports .

- . cam két tdt cd déu hoat déng 6n dinh.

Ban khéng can phdi chon gitta hiéu nang va tinh ndng cloud — ban cé thé cé cd hai. Nhiéu hé théng “cé DPDK" nhung khéng dat dugc két
quad tuong tu.

-hdc biét ndim & cdch thuc thi véa mic dé tay chinh:

c CPU pinning va cdu hinh theo chudn telco C NUMA-aware va locality t&i uu C Hardware offloading theo workload

O Multi-gueue scaling dung cdch C Tu duy datapath khdc biét, va chinh sdia cdc du dn open-source theo nhu cdu thuc té

Nhiing thi ndy khdng thé dat dugc chi bdng viéc "béat mét option”.
Dua trén benchmark microservices néi bé, so sdnh vdéi cdc nghién ctu phé bién, va production validation véi khdch hang Ién, chung téi tin rang

minh dang lam chd mét trong nhiing nén téng Cloud Open Infra hiéu ndng cao nhdt tai DPéng Nam A. Quan trong hon, trong giai doan phdt
trién tiép theo, nén tang nay co tiém ndng canh tranh truc tiép vdi hyperscale qudc té trong cdc workload network-intensive.
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o« K&t lUGn

Cloud
Khong con Ic
bottleneck.

> Vaikién trac dung va su ddu tu ti mi vao nghién clu cdc cdng nghé tdng téc phdn cung, chung téi tin rang cé thé dem lai:

* Throughput tiém cdén line-rate e Latency sub-millisecond én dinh
* Packet processing d muc multi-Mpps  Near-zero packet loss trong production

Tt cd trén ha tédng do héa. 7/
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e oo \What's next?

V 4

Z
D>

u ban dang van hanh

Firewall / Security appliance

Telco VNF

Streaming system

Finance, realtime commercial

Governance system yéu cdu
latency thdp va PPS cao

—B-E-0-®
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