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Tém tit - Bai bao trinh bay phwong phap dénh gia hidu ning va
xac thuc toan dién cho thiét bi an ninh mang Anti - DDoS tich
hop Splunk trén nén tang FPGA. Mot testbed 10Gbps da duoc
xdy dung, bao gdm céc may chi da dich vy, ngudi dung hop 1
va cic mdy tan cong sir dung Hping3 dé tao ra céc kich ban tin
cong DDoS 16p 3/4 (tAn cong don vector va da vector). Qua
trinh danh gia tap trung vao chét lugng dich vu (Web, FTP,
Media, Mail, DNS), d6 tré, ty 1é mét g6i va muc st dung tai
nguyén mdy chu. Splunk dugc tich hop dé giam sat va tryc quan
hoéa chi tiét cac hoat dong tén cong. Ket qua thue nghiém cho
théy thiét bi xir Iy hiéu qua cac cudc tAn cong gin mirc 10Gbps,
loai bo phan 16n Iuu lugng ddc hai, ddm bao dich vu hoat dong
4n dinh véi do tré thip (<0,3 ms), ddng thai CPU/Bo nhé chi
dao dong & mirc 9-11%. Nhitng phat hién nay khing dinh tinh
hiéu qua va do tin cay cua giai phap dua trén FPGA trong bao
v€ mang thoi gian thyc.

Tir khéa - FPGA Add-on Splunk; Anti - DDoS 16p 3/4;
Kiém thir hiéu nang mang; Chat lugng dich vu (QoS); Testbed
10Gbps

1. Pat vin dé

Trong bdi canh chuyén dbi sd, an ninh mang dong vai
trd nén tang, anh huong truc tiép dén sy 6n dinh va ting
truong cua to chire, doanh nghiép. Mot trong nhitng méi de
doa 16n nhét 14 tin cong tur chéi dich vu phén tan (DDoS)
von ngay cang phuc tap, ¢6 quy mo rong va tan suét cao,
gdy ton that 16n vé kinh té va uy tin [1]. Co ché cta cac
cudc tin cong nay 1a khai thac triét dé tai nguyén may chu
nhu CPU, bd nhé va biang thong, khién dich vu bi gian doan
hodc ngimg hoat dong hoan toan. Trén thé gioi, nhidu su
co an ninh mang dién rong da nhim vao céc linh vuc trong
yéu nhu ning luong, ngén hang, giao théng va chinh phu,
trong d6 cac ma ddc nhu Stuxnet hay Industroyer la minh
chimg dién hinh cho tinh chat nguy hiém cua “chién tranh
mang”.

Tai Viét Nam, nam 2024 ghi nhan khoang 659.000 vu
tAn cong mang [2]. Riéng sau thang dau nam, co téi
211.000 canh bao va 20 su cb dic biét nghiém trong [3].
Hon 14.000 thiét bi bi anh huéng béi bién thé ransomware,
voi tong cong 83.000 may tinh nhiém ma doc. Bong thoti,

Abstract - This paper presents a testing and validation
methodology for an Anti - DDoS and Splunk integrated network
security device based on FPGA technology. A 10Gbps testbed was
constructed, consisting of multi-service servers, legitimate users,
and attacking machines employing Hping3 to generate various
Layer 3/4 DDoS attack scenarios, ranging from single-vector to
multi-vector, both internal and external. The evaluation process
focused on service quality (Web, FTP, Media, Mail, DNS), latency,
packet loss, and server resource utilization under attack conditions.
Splunk was integrated to monitor and provide a detailed
visualization of the attack activities. Experimental results
demonstrate that, the device effectively mitigates DDoS attacks
with traffic rates approaching 10Gbps, filters out the majority of
malicious traffic, and maintains stable service performance with
low latency (below 0.3 ms) while keeping CPU/Memory usage at
only 9-11%. These findings confirm the efficiency and reliability
of FPGA-based solutions for real-time network protection.

Key words - FPGA Add-on Splunk; Anti - DDoS Layer 3/4;
Network Performance Testing and Evaluation; Quality of Service
(QoS); Testbed 10Gbps

hon 201.903 bd dir liéu ca nhén bi ro ri, chira to1 12,3 triéu
ban ghi thong tin [4].

Trong giai doan 2020-2025, nhiéu cong trinh nghién
ctru da chu trong dén viéc ing dung phan cing, ddc biét 1a
FPGA, dé ting toc do xir Iy va giam thiéu do tré trong phat
hién tan cong DDoS [5], [6]. Bén canh d6, Splunk, mot nén
tang SIEM (Security Information and Event Management)
phé bién, duge lua chon dé tich hop nhim phan tich log,
giam sat va truc quan hoa dit liéu tin cong [7].

Céac hé thong SIEM hién nay (SolarWinds Security
Event Manager, Log360, Paessler Security, Splunk
Enterprise Security, IBM Qradar, Datadog Security
Monitoring, ...) [8]—[11] déu hd trg quan 1y tap trung, phat
hién bat thuong, lién két va luu trit log, song thudng yéu
cdu ban quyén dinh ky ciing nhu ha ting may chi manh dé
xt 1y luu lugng di li€u 16n [12].

Trong khi nhiéu nghién ctru tip trung vao thuét toan
hodc md phong, bai bao nay dic biét chu trong vao kiém
thir trong moi trudng thuce té (Testbed 10Gbps) véi cac kich
ban tan cong da dang, tor d6 cung cip bang chung thuc
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nghiém manh mé& vé hiéu qua va do tin cay. Su két hop gitra
toc do xir Iy cia FPGA va kha ning giam st ctia Splunk 1a
mot diém khéc biét c6 thé dugc so sanh véi cac giai phap
chi dung phan mém hodc phan ctng chuyén dung nhung
thiéu tinh nang SIEM tich hop chi tiét.

2. Phuong phap thue nghiém
2.1. Thiét bi va méi trwong thir nghiém

Thiét bi Anti - DDoS 10 Gbps trén cong ngh¢ FPGA
Add-on Splunk (goi tat 13 thiét bi Anti - DDoS) dugc phat
trién nham ngan chin cac cudc tan cdng DDoS ¢ 16p mang
(16p 3) va 16p van chuyén (16p 4), dong thoi cung cap kha
nang giam sat, phén tich log va canh bao thoi gian thuc
(Hinh 1). Thiét bi c6 thé ngan chan cac dang tin cong phd
bién nhu SYN Flood, UDP Flood, ICMP Flood, LAND
Attack, IPSec IKE Flood, TCP/UDP Fragmentation. V&i
kha nang xtr Iy ludng dit liéu 10Gbps va quan 1y 100.000
két ndi ddng thoi, hé théng dam bao do chinh x4c thong ké
va duy tri tinh 6n dinh dich vu.

Hinh 1. Thiét bj Anti - DDoS

Heé thong phan cimg cua thiét bi duoc trién khai trén kit
ZCU102 do AMD Xilinx phat trién. D4y 1 nén tang manh
duogc st dung dé phat trién cac ung dung dya trén dong vi
mach Zynq UltraScale+ MPSoC. Bo mach str dung chip
ZU9EG MPSoC, tich hop bo xir Iy ARM Cortex-A53 bén
nhan, by xur 1y thoi gian thyc ARM Cortex-R5 hai nhan,
GPU Mali-400 MP2 cung céac tai nguyén logic kha trinh.
Kién tric di thé nay cho phép xay dung cac hé thong nhing
phure tap, dap ing dong thoi yéu cau ve hi€u nang, tinh thoi
gian thyc va gia toc phan cling.

Bo kit hd trg nhiéu ty chon két ndi nhu PCle Gen3,
USB 3.0, SATA, DisplayPort va Gigabit Ethernet, dé dang
tich hgp voi cac thlet bi ngoai vi va mang. Ngoai ra, cac
giao dién DDR4 toc d cao va hé thong quén 1y nguodn tich
hop gilip néng cao hiéu nang va d6 on dinh. Kit cling hd
trg cac dau ndi mo rong FMC, cho phép phat trién va mo
rong 1/O theo nhu cau.

Vi cAu hinh va tinh nang vuot trdi, nhém nghién cuu
da lya chon ZCU102 dé phat trién cac IP Core chuyén biét
cho thiét bi Anti-DDoS. Cac khdi IP core dam nhén cac

chtrc ning chinh bao gom: AXI Ethernet 10Gb cung cap
giao dién truyén nhén dir liéu téc do cao; Header Parser
va Detector: trich xuat thong tin géi tin, phan loai luu
luong, phat hién cac kiéu tin cong; Decision va Packet
Generator: dua ra chinh sach xur Iy (cho qua, loai bo, tao
g6i tin phan hoi) nham giam thiéu tac dong tin cong;
Splunk Export Module: tdi wu héa viéc xuét dir lidu log
sang Splunk thong qua Ethernet, Cac thong tin vé thong
lugng, kiéu tan cong va két ndi tan cong duoc xir 1y tai
Detector va Decision, sau d6 dugc sir dung dé phan tich
hanh vi va dua ra canh bao duge hién thi truc quan hoa va
phan tich thoi gian thuc. Cac IP Core duoc t6i wu hoa kién
truc (pipeline, hashing, round-robin) gitip tang thong
luong, giam do6 tré va giam tai cho CPU. Nho d6, giai
phap FPGA Add-on Splunk vira dat hiéu ning cao, dong
thoi cho phép nang cap, cap nhét cac phién ban m6i mot
cach nhanh chéng ma khong can thay thé thlet bi méi giup
vira tiét kiém chi phi phan clmg va ban quyén so véi giai
phap SIEM truyén thong.

Mai truong testbed dugc trién khai tai Trung tam Phat
trién Ha tang Cong nghé Thong tin Pa Ning véi bing
thong 10Gbps. Hé théng gdm: may chii da dich vu (Web,
FTP, Media, Mail, DNS, SMB, Chat); Nguoi dung hop 1€
truy cap dich vu theo thoi gian thuc; May tan cong sir dung
Hping3, PackEth, NetScan Tools dé tao ra cac luu luong
doc hai; Thiét bi mang (Router, Switch, SFP/SFP+ 10Gb)
dam bao kha nang truyén dan. Moi truong kiém thir duoc
thuc hién trong didu kién dam bao an toan va kiém soat
trong sudt qué trinh thyc nghiém.

2.2. Kich bdn thir nghiém

Cac kich ban kiém thir duoc chia thanh nhiéu loai, bao
gom (i) tAn cong don le (Single Vector): kiém tra kha niang
chdng lai timg loai tin cong riéng biét nhu SYN Flood,
UDP Flood, ICMP Flood, LAND Attack, IPSec IKE Flood,
TCP/UDP Fragmentation; (ii) tin cong da vector (Multi-
Vector): két hop nhiéu kiéu tin cong dong thoi, vi du SYN
Flood + LAND Attack; UDP Flood + ICMP Flood + DNS
Amplification; (iii) xtr Iy VLAN: kiém tra kha nang ngin
chan goéi tin tdn cong chita Single VLAN tag va Double
VLAN tag. Pdng thoi, qué trinh thir nghiém nay thyc hién
danh gia hoat dong ctia moi trudng trong mang va ngoai
mang. Trong khudn khd bai bao niy, nhom nghién ciru
trinh bay vé qué trinh tht nghiém dugc thyc hién véi mo
hinh tén cong bén trong mang tai Trung tam phat trién ha
tang Cong ngh¢ thong tin (IID Pa Ning) nhu mé ta & Hinh
2 gom céc thanh phan sau:

- Nhom may nguoi dung hop 1¢ (Legit): két nbi Internet
va st dung cac dich vu nhu két ndi Web Server, xem
Youtube, xem Stream video tir Media Server, Share File
FTP, Ping dén may Server.

- May Server chay cac dich vu Web Server, Media
Server, FTP Server, SMB Server, SMTP Server, Ping dén
cac may End User.

- 6 may tan cong (Attacker) sir dung tools Hping3 tin
cong UDP flood dén may Server.

Str dung phan mém PRTG dé giam sat luu lugng trén
cac Port cia may Server va giam sat luu luong trén cac Port
cua Switch.
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Hinh 2. M6 hinh danh gid chitc nang chong tan cong nam
trong mang cua thiét bi Anti - DDoS 10Gb

Céac loai tn cong duoc str dung I}hém danh gia kha
nang phat hién, ngan chan va Quy tri chat lugng dich vu cua
thiét bi Anti - DDoS va bao gom:

Céc kich ban dugc trién khai theo 3 ché do van hanh:

- Kich bén 1 (No protection): hé thong hoat dong
khong c6 thiet bi Anti - DDoS bao vé dé ghi nhan murc thiét
hai.

- Kich ban 2 (Single vector): danh gia thiét bi Anti -
DDoS khi d6i phé véi ting loai tAn cong don 1é.

- Kich ban 3 (Multi-vector): klgm tra kha ning chbng
chiu trong di€u kién bi tan cong phoi hop.

Trong timg kich ban, ngudi dung hop 1é van duy tri cac
hoat dong thu(‘mg nhét nhu duyét web, xem Vidqo, chia sé
file, giri email nham phan anh moi trudng thuc te.

2.3. Tiéu chi danh gid va cdc chi so

Qua trinh kiém thir thiét bi Anti - DDoS theo cac kich
ban duoc néu ¢ muc 2.2 tap trung vao cac tiéu chi danh gia
va cac chi s0 vé hi¢u suat va chat luong dich vu nhu sau:

- Chét luwong dich vu (QoS) va tinh toan ven dir li€u:
Kiém tra kha nang truy cap va su dung cac dich vu (Web
Server, Media Stream, ShareFile, Mail Server, C}‘lat Server,
DNS Server) cho nguoi dung hop 1€ trong ca dicu kién co
va khong c6 tan cong DDoS. Phén tich cac thong s6 QoS
nhu so lugng gobi tin bi mat (Lossed Packet), sai thu tu
(Out-of-Order Packet), hong (Corrupt Packet), lap lai

(Duplication Packet), va d9 tré (Latency).

- Po luong téng thong luong xtr ly cua thiét bi (khoang
10Gbps), thong lwong tin cong va thong luong cua ludng
hop 1& va dam bao duy tri 100.000 két ni.

- Tai nguyén may Server: Giam sat viéc su dung tai
nguyén CPU va B nhé cua méay Server trong sudt qua
trinh kiém thir.

- Tich hop Splunk: Kiém tra kha ning thu thap, 1ap chi
muc (Indexing), va hién thi dir liéu log tir thiét bi Anti -
DDoS 1én cac Dashboard cta Splunk.

Céc chi s6 nay phan anh khong chi hiéu ning ngin chin
tan cong cua thiét bi Anti-DDoS ma con thé hién kha ning
duy tri dich vu 6n dinh cho ngudi dung hop 1¢.

3. Panh gia két qua

Khi thue hién viéc dénh gia chirc nang chdng tin cong
trong mang cua thiét bi Anti - DDoS theo so d6 bd tri cac
thiét bi nhu & Hinh 2. Viéc tin cong theo kich ban duoc
thuc hién véi viée sir dung 2 may ngudi dung hop 1€, 6 may
tn cong va may Server st dung céc dich vu nhu dugc moé
ta chi tiét trong muyc 2.2.

Péu tién, nhém nghién ctru thyc hién kich ban khong
c6 thiét bi Anti - DDoS bao vé (No protection) cho hé
thong: ban dau tai nguyén biang théng & phia nhan
(Receiver) tai port 10Gb trén may Server dat thong lugng
10Gbps, d9 tré khi thuc hién ping tir may tinh nguoi ding
dén may Server ¢ mirc cao (khoang 5ms) nhung khi bi tan
cong SYN Flood véi thong lwong tin cong dén may Server
khoang 6.5Gbps va do tré khi ping (tir ngudi ding dén may
Server) tang 1én ~10 ms. Dich vu xem video xuét hién tinh
trang gian doan, mot s6 ngudi ding khong thé truy cap cac
dich vu khac, CPU va bd nhé may chu roi vao tinh trang
qua tai. Diéu nay chimg minh tac dong nghiém trong cua
tan cong DDoS dén chat lwong dich vu va tinh sin sang hé
thong.

Tiép dén, thuc hién trién khai thiét bi Anti - DDoS theo
kich ban 2 (tin cong don 1é - Single Vector 14 thuc hién
kiém tra kha nang chéng lai DDoS cua timg loai tin cong
riéng biét nhu SYN Flood, UDP Flood, ICMP Flood,
LAND Attack, IPSec IKE Flood, TCP/UDP
Fragmentation). Két qua cho thay thiét bi Anti - DDoS da
ngan chin thanh céng nhiéu dang tan cong 16p 3/4 nhu
SYN Flood, UDP Flood, ICMP Flood, LAND Attack,
IPSec IKE Flood, ciing nhu cac cudc tan cong phan méanh
TCP/UDP véi s liéu trung binh nhur sau: thong lugng tin
cong dén may Server trong khoang (6,9 Gbps dén 9.8
Gbps); d6 tré khi thuc hién ping (tir may tinh ngudi dung
dén may Server) c6 do tré dudi 0,3ms. Chét lwong dich vu
xem video duoc phat tir may Server van dam bao binh
thuong va tai nguyén CPU va b nhéd dugce st dung lan luot
12 9% va 11%

Dbi vai kich ban 3: tin cong da vector (Multi-Vector)
1a két hop nhiéu kiéu tn cong dong thoi, vi du SYN Flood
+ LAND Attack; UDP Flood + ICMP Flood + DNS
Amplification, théng lugng tin cong dén may Server dat
khoang (8,3 Gbps — 9,5 Gbps), do tré khi thuc hién ping (tir
may tinh ngudi dung dén may Server cling & muc dudi
0,3ms). Qua trinh xem video dugc phat tir may Server dién
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ra binh thuong va tai nguyén CPU va bd nhé dugce st dung
& mirc thap lan luot 13 9% va 11%.

Duoi ap luc tn cong nhu ¢ kich ban 2 va 3, thong lugng
gén 10 Gbps, cac dich vu Web, FTP, Mail, DNS, Media
van hoat dong on dinh; d6 tré trung binh duy tri dudi
0,3 ms. Mtrc st dung tai nguyén CPU va b nh¢ trén may
chu chi ¢ khoang 9—11%, cho thay kha nang xtr Iy hiéu qua
va it gdy qua tai hé thong.

Dic biét, thiét bi Anti - DDoS quan ly dong thoi
100.000 két ndi trong sudt qua trinh thir nghiém ma khong
anh huongdén QoS. Viéc tich hop Splunk cho phép hién
thi tryc quan thong tin chi tiét vé ludng tan cong (dia chi
ngudn/dich, kiéu tin cong, thong lwong, mirc tiéu thu tai
nguyén...), hd trg quan tri vién gidm sat va phan (mg nhanh
nhu trong Hinh 3.

Hinh 3. Man hinh giam sat Splunk — SIEM

Béang 1 cho thay, khi khong c¢6 bién phap bao vé, hé
thong dé bi té liét ca vé dich vu lan tai nguyén; khi thiét b
Anti - DDoS dugc kich hoat, thong luong duy tri gan muc
tdi da 10 Gbps, do tré giam manh, goi tin mat dudi 1%, trong
khi CPU/B6 nhé ciia may chu van 6n dinh. Thiét bi Anti —
DDoS chimg minh kha ning chéng chiu trudc ca tin cong
don vector va da vector, déng thoi bao toan dich vu cho
ngudi dung hop 1&. Nhu vy, cac két qua kiém thir khing
dinh tinh hiéu qua, on dinh va d¢ tin cdy cuia giai phap Anti-
DDoS trén nén ting FPGA Add-on Splunk trong diéu kién
thir nghiém bing thong cao va kich ban tin cong da dang.

Bing 1. Céc chi s6 hiéu ning trong nhiing kich bén
thir nghiém khdc nhau

Kich bén | Thoi gian | Thong |- 3| Mét obi Tai nguyén
thir | kiém tra | lwgng | = z[:t(g)' CPU/ B)
nghiém | (Phat) | (Gbps) | (™9 )| nhé (%)
Kichban1| 120 | 6,5-10 | 5-10 | 3-5% | Quatai
Kichban2| 120 | =98 | <03 | <1% | 9/11
Kichban3| 120 | =95 [ <03 | <1% | 9/1

4. Ban luin

Két qua thuc nghiém cho thay, thiét bi Anti-DDoS trén
nén tang FPGA c6 kha ning ngan chin hiéu qué cac cudc
tan cong 16p 3/4 voi luu lugng gan 10 Gbps. Hé thong duy
tri hoat dong 6n dinh cua cac dich vu mang quan trong
(Web, FTP, Mail, DNS, Media), d tré trung binh thap
(<0,3 ms), CPU/B% nho chi & muc 9/11%. Pay la minh
chimg r rang cho tinh kha thi ctia giai phap trong diéu kién
bang thong cao.

Bén canh do, tir dit lidu ctia Bang 1 cho thay trong kich
ban khong bao v¢, thong lugng dao dong 6,5-10 Gbps va
d6 tr& 5-10 ms, cho thay do bién thién 16n. Do léch chuan
(SD) cuia thong lugng va do tré co thé woc lugng & mirc
1,0-1,5 (Gbps hodc ms), phan anh sy bat 6n cao. Khoang
tin cdy 95% (KTC) thi trung binh d¢ tré nim trong khoang
(6,5-8,5) ms, diéu nay xac nhan hé thong dé bi suy giam
chit luong dich vu.

Nguoc lai, ¢ hai kich ban con lai khi dugc bao vé boi
thiét bi Anti - DDoS, cac chi s6 thé hién nhu sau: théng
luong 6n dinh quanh 9,5-9,8 Gbps, d6 tré <0,3 ms v6i SD
nho (=0,05 ms). Véi ky vong KTC 95% cho do tré trong
khoang (0,25-0,3) ms, chimg minh kha nang duy tri hi¢u
nang on dinh. Ty 1é mat goi dudi 1% va CPU/B nhé duy
tri & mirc 9/11% ciing c6 do léch chuén thap, phan anh tinh
tin cdy cua thiét bi.

Viéc phan tich d6 1éch chuan va khoang tin cdy cho thay
hé théng khong bao vé c6 46 bién thién cao, dan dén chat
luong dich vu kém 6n dinh. Trong khi d6, khi trién khai
thiét bi Anti - DDoS, céc chi s6 déu nam trong KTC hep
v6i SD thép, ching minh giai phap giup giam bién dong,
duy tri dich vu 6n dinh va ting cuong dé tin cay trong moi
truong tdn cong mang.

Viéc tich hop Splunk mang lai loi thé ndi bat: truc quan
hoa dir lidu tan cong chi tiét (dia chi ngudn/dich, kiéu tan
cong, thong lugng, mic sir dung tai nguyén), hd trg quan
tri vién phéan tich, gidm sat va phan ing nhanh. Kha nang
nay gitip thiét bi Anti - DDoS vuot troi so voi cac giai phap
phan cimg Anti - DDoS thudn tay vén thiéu céng cu SIEM
tich hop.

So sanh véi cac cong trinh lién quan: Nagy va cong su
[5] dat tdc d6 phat hién Top-9 tin cong DDoS trong vai mili-
gidy & mutrc 100 Gbps; Kuka va cong su [6] giam thiéu phan
xa khuéch dai ¢ téc do gan 100 Gbps; Farooq va cong su
[13] ding hoc may cho hé théng NIDS dat d6 chinh xéac
> 99% va toc d6 >1000 Mpps. So véi cac nghién ciru nay,
thiét bi Anti - DDoS cuta ching t6i ¢6 thong luong thap hon,
nhung ndi bét & kha nang bao toan QoS va tich hop Splunk-
SIEM nham cung cép goc nhin toan dién hon cho quan trj hé
thong.

Tuy nhién, nghién ctru van con mot sé han ché. Thir nhét,
cac kich ban chu yéu tap trung vao tan cong 16p 3/4, chua
dénh gia ¢ 16p 6 (16p trinh dién) va 16p 7 (16p Gmg dung).
Viéc md rong churc nang Anti-DDoS ¢ cac 16p 6 va 7 sé gitp
thiét bi Anti - DDoS xur Iy cac kiéu tan cong phirc tap hon
nhu HTTPs Attacks, Slowloris Attacks... Thu hai, thu
nghiém duoc trién khai trong moi truong testbed c6 kiém
soat, chua phan anh day du tinh phirc tap ctia ha ting Internet
thyc té. Trong twong lai, nhém nghién ciru can ma rong thir
nghiém trén mang dién rong, tich hop co ché logging toc do
cao qua Ethernet, ddng thoi nghién ctru tmg dung hoc may
dé nhan dién sém cac mau tan cong mai.

5. Két luan

Két qua cho théy, giai phap chéng tan cong DDoS tai
16p 3 va 4 cua thiét bi Anti - DDoS c6 tich hop cong nghé
FPGA Add-on Splunk 1a hudng di kha thi, hiéu qué va co
tiém ning tmg dung thyc tién, dic biét cho cac hé théng
mang ciia trung tam xtr 1y dit liéu c6 thong lugng 16n, s6
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luong két ndi ddng thoi tir 100000 két ndi tro 1én va doi
hoi qua trinh giam sat mang theo thoi gian thuc véi chi
phi dau tu tdi wu. Mat khac, viéc lya chon Splunk lam nén
tang tich hop gitp thiét bi Anti - DDoS khong chi dat hidu
nang cao ma con gia tang gia tri tng dung nho kha nang
phan tich log, truc quan héa dir liéu va hd trg quan tri an
ninh mang.

Loi cam on: Xin trén trong cam on Uy ban nhéan dan thanh
phé Pa Néng da hd trg kinh phi va S& Khoa hoc va Cong
nghé thanh phd Pa Ning di tao diéu kién thuan lgi cho
nhom thyc hién nghién ciru nay trong khudn khé dé tai
“Nghién ctru va phat trién thiét bi giam sat an ninh, an toan
mang c6 chirc nang Anti-DDoS tai thanh phd Da Néng trén
cong ngh¢ FPGA Add-on Splunk”.
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