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PHAN TiCH MOT SO PHUONG PHAP BE DANH GIA DO TIN CAY
CHO MANG TRUNG TAM DU LIEU BIEN TOAN DAM MAY

ANALYSIS OF SOME METHODS FOR TO EVALUATE RELIABILITY

FOR CLOUD COMPUTING DATA CENTER NETWORK

TOM TAT

V6i s bling nd ctia Mang trung tam di liéu (Data center network), lam cho
cac hoat dong kinh doanh, san xudt cting nhu cac dich vu da phuong tién, cac
(ng dung mang ngay cang phu thudc vao nd. Biéu nay doi héi cac nha cung cap
ha tang phai dam bao hé thdng mang trung tam di liéu phéi c6 d6 tin cay va san
sang cao dé duy tri tinh lién tuc cho hé thang. Tuy nhién viéc danh gia o tin cay
va tinh san sang cho hé thong chi mi dimg & mic dau ti trang thiét bi va xay
dirng hé théng du phong ndng. Nhiéu nghién ciu dwa ra md hinh danh gia do tin
¢4y va tinh s&n sang cho DCN, nhung céc nghién cu méi dimg lai @ mic danh gia
dinh tinh. Trong bai bao nay, chiing tdi phan tich mét s6 phrong phép danh gia
@6 tin cAy: Reliability Block Diagrams (RBDs), Fault Tree Analist (FT), Chudi
Markov (MC) va mang Bayes, trén co sd do ap dung dé danh gia do tin céy cho
mot kién trdc DCN dién hinh. Viéc danh gia chi 0 tin cdy clia hé théng mot cach
dinh lugng hitu ich cho c& ngudi thiét ké hé thdng va ngudi dung.

Tlrkhda: Mang trung tam dif liéu; B9 tin cay; So dd khai tin cay; Cay I6i; Chui
Mar-kov; Mang Bayes.

ABSTRACT

The explosion of DCN (Data center network) making business activities,
production as well as multimedia services, network applications are increasingly
dependent on it. This requires infrastructure providers to ensure that the data
center network system has high reliability and availability to maintain the
continuity of the system. However, the assessment of reliability and availability
for the system is just limited to investing in equipment and building a hot
backup system. Many studies have offered models for assessing reliability and
readiness for DCN, but these studies just stop at qualitative evaluation. In this
paper, we study and analyze several methods of reliability assessment such as
Reliability Block Diagrams (RBDs), Fault Tree Analist (AFT), Markov Chain (MC)
and Bayes network, based on it applies to assessing the reliability of a typical
DCN architecture. Quantitative assessment of system reliability indicators will
take the useful for both system designers and users.

Keywords: Data Center NetWork; Reliability; Reliability Block Diagrams
(RBDs), Fault Tree, Markov Chain, Network Bayes.
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1. GIOI THIEU

Trong cac hé sinh thai cong nghé théng tin hién dai,
trung tam di liéu (DC) déng vai tro la I6i trung tam cutia hé
thong. Hé thong mang vat ly khdng 16 gdm cac may chi
trong DCN [1] tao diéu kién hoat dong truc tuyén lién tuc
cho céc doanh nghiép va dich vu théng tin tir khap noi trén
thé gidi. Theo yéu cau nghiém ngat dé giam thiéu bat ky
tham hoa va méat hé théng. Hé théng DC dang trong qua
trinh mé réng nhanh choéng va thiét ké sao cho dd tin cay va
san sang cao [2]. Ha tang mang va vién théng dang phat
trién manh mé, vaéi nhiéu nha cung cép dich vu thong tin di
dong, hang chuc nha cung cap dich vu Internet va hang
chuc triéu thué bao str dung cac nén tang cdng nghé hién
dai. Cling véi si phat trién nhw v bao clia ha tang, bén canh
cé&c hang I&n trén thé gi6i cung cap vé ha tang va rng dung
dién todn ddm may nhuw Google, Amazone, Rackspace,...
ngay cang cé nhiéu cac tap doan, cdng ty trong nuwéc xay
duwng va phat trién ha tang, dich vu trén nén dién toan dam
may nhu Viettel, VNPT, ISP,.... Nhung trong qué trinh van
hanh, viéc gip 16i cla cac thanh phan mang trong DC la
khong thé tranh khoi. Do do, cdc mang yéu ciu cac co ché
diéu chinh tw ddng va khdi phuc cac dich vu mang tai thoi
diém hdng cho dén khi co thé sira chita hoan toan céc 16i clia
cac nat/lién két. Sw ¢6 nglrng dich vu do bat ky loai héng héc
nao tai DC, DC s& phai chiu chi phi Ién cho ca nha cung cap
va khach hang. Mot nghién ctu dwoc thuc hién béi Vién
Ponemon [14] trong s 63 DC cho thay, chi phi trung binh ké
tlr ndm 2010 do thoi gian chét clia mbi DC da ting 48% tir
500.000USD Ién 740.357USD. Ngoai ra, theo bao céo [15] vé
ty 1é that bai trong cum 1.800 may cha vat ly ctia Google
(duoc str dung lam khéi xay dung trong co s6 ha tang CNTT
clia Trung tm dit liéu Google), c6 khoang 1.000 16i may ca
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nhan va hang nghin 16i 8 cttng trong méi cum trong nam
dau tién hoat ddng, chi phi stta chita méi lan hong Ién toi
gan 300USD, khéng tinh dén ton that truc ti€p do si that bai
vé doanh thu hoat dong kinh doanh.

Nhu vay, dé hé théng hoat dong an toan, khéng c6 16i
hodc it gdp céc su kién khdng mong mudn co thé xay ra,
viéc phéat hién va dé phong luon la bai toan nan giai. D€ cai
thién d6 an toan va do tin cay clia hé théng, cac nha thiét
ké va phan tich phai dva ra quyét dinh danh gia dwa trén
cac danh gia dinh lvong vé rui ro va anh hudng lién quan
dén thiét k&, thay thé hoac cac hanh dong giam thiéu rai ro
khac. Nhitng thach thirc nay phttc tap hon khi cadc phuong
phap tha céng dé phan tach 16i va phan tich rdi ro trong
cac hé thdng I6n va phtrc tap la khdng kha thi.

Phéan tich dd tin cady dong mot vai tro quan trong trong
viéc x&c dinh cac van dé hién c6 trong cac mang truyén
thong cling nhuw trong cac trung tam dir liéu, han ché cac
tham hoa trong tuong lai bang cach du doan hanh vi, cung
cap hé tro ra quyét dinh trong viéc thiét k& ha tang ciing
nhu canh bao nhing 16i tiém &n [16]. Cu thé, dv doan do
tin cay cho phép ching t6i xac dinh xac suét xay ra |6i clia
hé théng DCN, duy tri d6 tin cdy chap nhan duoc theo diéu
kién méi tredng va danh gia tac dong clia thay doi thiét ké
V(i d0 tin cay cla hé théng téng thé [17].

Do d6, nhom tac gid tap trung nghién ctru mét so
phuong phéap tinh toan danh gia dd tin cay cla hé théng
bang cach mé hinh héa hé théng vat ly phic tap thanh cac
mo hinh logic don gian dé tinh xac suat do tin cay cla cac
mang trung tam di liéu, la tiéu chi quan trong trong thiét
ké hé théng DCN, cling nhu dap 'ng nhu cau vé tinh dam
bao an toan, lién tuc cho nguoi dung.
2.DO TIN CAY CUA HE THONG DCN

DCN két n6i cac thanh phan vat ly ctia trung tam di liéu
dé ho tro cac dich vu dam may. Nhu céu sir dung ngay cang
tang, doi héi DCN phai c6 khd nang két n6i hang tram
nghin hodc tham chi hang triéu may chu va cung cap dua
bing théng dé dam bao chét lvgng dich vu dam may
nhuwng cling can ddm bao linh hoat, dang tin cay va c6 do
b&o mat cao dé dam bao céc (ng dung khac nhau chay 6n
dinh va hiéu qua.

Hinh 1. Kién trlic DCN truyén thong

Kién tric DCN truyén théng cé kién trdc giéng nhu cay
ba I6p, da tang nhu hinh 1 [22], bao goém ba I&p: 16p 16i, 16p
chuyén mach, 16p canh.
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DCN truyén théng khong thé dap (ng nhu ciu ngay
cang tang cda dich vu dam may, n6 c6 mot so nhugc diém
nhuv gi¢i han bang théng, kém linh déng, hiéu qua thap,
cap phuc tap, gia thanh cao. Kién trac DCN hién nay c6
nhiéu cai ti€n téi wu hon kién trac DCN truyén théng nhw
khéng gi¢i han bang théng, linh ddng, cap don gian, tinh
str dung cao, chi phi thap. Nhwng trong qua trinh van hanh
van thrdng gap nhirng rdi ro khéng mong muén.

Do tin cdy duogc dinh nghia la xac sudt clia hé théng
hoac thanh phan phu hoat déng chinh xac trong céc digu
kién nhat dinh trong mot khoang thai gian nhat dinh [5].
Chéng han, dd tin cay clia cac nit mang la xac suat mot tap
hop hoat dong cda cac canh ndi gitra cac cdp nit [6]. DO tin
cdy clia hé thdng mang néi chung la tiéu chi thiét yéu
trong qua trinh xay dung va van hanh dé dam bao hé
thong hoat ddng tién tuc va an toan. Vi nhu cau cap thiét
vé danh gia do tin cay cho cac DCN hién dai, trén thé gigi
da va dang c6 nhiéu cac nghién clru tap trung vao linh vue
nay [4,5,6,7,10,13, 16,17, 18, 23]. Cac nghién ctru nay chl
yéu dé ra cac mé hinh riéng 1é duoc gidi quyét va phan tich
theo cach riéng biét. Cac mo hinh dé ra dwoc xay dung tir
cac ky thuat phéan tich nhu: So do khaéi tin cay (RBD) [19],
Fault Tree (FT) [20] va Chudi Markov (MC) [21]. Muc tiéu ctia
nghién cru cung cdp cai nhin téng quan vé cac ky thuat
mo hinh héa va phan tich dd tin cay trong hé théng truyén
thong noi chung va hé théng DCN néi riéng, tir d6 dua ra
vu, nhroc diém ctia moi phuong phap, cach thic st dung
trong tirng bai toan cu thé dé dat duoc hiéu qua cao nhat
trong viéc danh gia do tin cay ctia hé théng.

3. MOT SO PHUONG PHAP BANH GIA BO TIN CAY
DIEN HINH

3.1. So do khoi tin cay (RBDs - reliability block diagrams)

So dd khdi dd tin cay (RBD) [19] la biéu dién db hoa cta
cac thanh phan trong hé théng. Phan tich RBD c6 thé st
dung phuong phap dinh tinh hodc dinh lugng. Do tin cay
cla hé thdng dugc xac dinh dwa trén do tin cay cla cac
thanh phan con riéng 1&. B0 tin cy clia hé théng theo RBD
dugc xac dinh theo cong thirc todn hoc nhu sau:

Ryeries (1) = Pr(_erAi (t)j = ﬁRi(t) 1)

Rparallel(t) = Pr[ﬁAi (t)j =1_§(1_Ri(t)) (2)

3

i=1j=1 i=1

Rparallelfseries (t) = Pr[mHAu (t)j =1- ffl[[l— QRU (t))

Rseries-parallel (t) = Pr[ﬁgAu (t)j = ﬁ(l_ i{(l_ Rij (t))) (4)
{
= Zn:[ EJRi(l—R)”lj (5)

Trong do, A(t) dai dién cho dd tin cay cla thanh phan
con thit i, Ri(t), R(t) dai dién cho dd tin céy cta thanh phan
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con thit i két n6i n6i ti€p hodc song song voi thanh phan
con thi j ctia hé thong.

Theo phuong phap RBD, dé xac dinh do tin cay cla hé
théng, bat dau bang viéc phan ving logic cia hé théng
thanh cac thanh phan con riéng 1, doc lap. Viéc phan ving
nay cé thé dva trén hanh vi chitrc ndng hodc thuc té clia
viéc két ndi cac thanh phan trong hé théng. Tiép theo la
xay dyng RBD dya theo viéc gan chi sd 16i cho tirng thanh
phan. Banh gia va tinh toan do tin cay cho toan hé théng
dwa vao biéu thirc toan hoc nhu 1-5.

So do tin cay RBD thuc hién phan tich do tin cay va tinh
kha dung ctia cac thanh phan trén hé thdng I6n va phuc tap,
slr dung so do khai dé hién thi mai quan hé gitra cac thanh
phan. Cau trdc clia so do tin cay xéc dinh tuvong tac logic clia
cac 16i trong mot hé théng dwoc yéu cau duy tri van hanh.
3.2. Phan tich cay 16i (FTA - fault tree analysis)

Phan tich cay 16i (FTA) xac dinh xac sudt trang thai
khong mong muén clia mot hé théng dé xac dinh cac
treong hop cé thé xay ra si kién khéng mong muén. Phan
tich cay 16i st dung céu tric cay dé phan ra cac 16i hé théng
thanh t6 hop cac su kién cap thap hon két hop véi cac céng
logic dé€ mod hinh héa cac twong tac clia hé théng. Phuong
trinh Boolean duwoc sir dung dé xay dwng va don gian hoa
cdy FTA. Khi cdy FTA duwgc xdy dung, cac phuong trinh
Boolean duwogc st dung dé danh gia va xac dinh chi so tin
cdy cla hé thdng. Xac dinh doé tin cay ctia hé thdong theo
phuong phap FTA dugc xay dung tlr so do hinh cay két hop
v@i cac biéu thirc logic tvong (ng nhu 6-10.

AND gate Pr[mA j:lﬁ[Ri(t)

RNOR (t) =1- ROR (t) = H(l_ Ri (t))

—
—
=
=
f ‘
—
=2
;/
—
—_
H
;U
—
—
=
\_/
—
—
—
=

Ryor (t) = Pr(A(tB(t) L A(t)B(t) ©)

Ryor (1) = Pr(A(D)) = (1R, (1)) (10)

Trong d6, Rup 1a xac sudt 16i clia cay voi cdng AND,
Pr(A), Pr(B;) 1a xac suét ctia thanh phan A, B; clia hé théng.

Phan tich dinh lvgng clia Fault Tree tap trung vao tinh
xé&c sudt ctia hé théng dau duva trén xac suat 16i clia cac su
kién co ban. Quy trinh tinh xac dinh do tin cay ctia hé théng
duoc xac dinh nhu sau:
3.3. Phan tich MarKov

Phan tich MarKov (MC) la mét quéa trinh ngau nhién X(t)
dugc dinh nghia trén khdng gian roi rac. X(t) dugc xem la

chudi Markov khi x4c dinh dugc trén khong gian trang thai
mot chudi thoi gian tire thoi (0 <t, <t,< ...<t,). Khi d6, xac
sudt clia hé théng & trang thai X, tai thoi diém tiéc thi t,, chi
phu thudc vao trang thai trudc d6 X, tai thoi diém tic
thoi t;,,) Biéu thirc xac dinh xé&c sudt cla qud trinh theo
chuoi Markov duoc xac dinh nhw sau:

Pr(X(t,) = X" | X(t, 1) =x"" . X(t) =x")

=Pr(X(t,) =X™ | X(t,,)=X"")

Trong d6, Pr(X(t,,)) 1a xac suat clia tap X tai thoi diém t,,.

Qua trinh bat dau bang viéc xac dinh céc sy kién 16i co
ban, xac dinh cac thanh phan quan trong cta hé théng.
Tiép theo gan xac sudt 16i cho cac su kién co ban nay.
Khéng gian trang thai trong mo6 hinh Markov rat 16n nén
cac buéec lién quan dén viéc gidm khong gian trang thai cla
mo hinh Markov bang céach st dung dinh ly [26]. Khi xay
dyng md hinh, viéc phan tich bat dau bang cach xéac dinh
xac sudt ban dau va sau d6 mo hinh Markov dwgc st dung
dé phan tich hanh vi dong clia cac mo hinh ¢é db tin cay
thay d6i. Khai niém hanh vi dong thé hién cho hé théng
hodc cau trac coé thay dai theo thoi gian, khi d6 hé théng
duoc md hinh héa theo céc trang thai clia cac thanh phan.
3.4. Phan tich mang Bayes

Trong mang Bayes (BN), si phu thudc clla mot thanh
phan coé thé dwoc xac dinh bai lién két gitra hai nut trong
mdi quan hé cha con. NGt con dai dién cho thanh phan phu
thudc clia nut cha. Vi thé, sy hoat dong 6n dinh clia nGt con
la diéu kién dé tinh xac sudt clia nit cha. Dinh ly Bayes [27]
duoc str dung dé danh gia xac suat co diéu kién clia nat con
bang cach xem xét danh gia xac suét lién két véi nat cha.
Ngoai ra, néu hai nat bat ki khong cé duong lién két véi
nhau thé hién cac thanh phan nay khong tvong tac nghia
la hé théng bi 16i. Vi vay, xac sudt clia cac thanh phan nay
dwoc danh gia doc lap.

Xét mdt mang Bayes vGi tdp U = X; X,; ... X, trong do
Xy, Xy, ... X, la cac nGt. Dya trén quy tic chudi, xac suét P{X,
X, ... X} 1a dwoc xac dinh nhw biéu thikc 12:

HPrX|n

Trong dé, = ;dai dién cho tap hop nit cha ctia nat con
X;, Pr(U) la xac sudt ctia tap U.
3.5. Uu diém, nhuoc diém cha cac phuong phap danh
giado tin cay

Bang L. Uu, nhurge diém clia céc phirong phép dénh gia do tin cay

Vu diém Nhuoc diém

+ Cho phép md hinh hoa hé |- Hé thdng phai dwoc chia nhd
thong sém nhat, tiét kiém chi phi | thanh cac thanh phan con, doi
khi ¢o thay doi vé& kién tric hé [ hdi nha phan tich phai hiéu rd
thdng vé hé thong
* Gilip cAc nha phan tich dé hinh |+ U6c tinh df tin cdy clia tiing
dung duoc hé thdng hon phuong | thanh phén con khdng dé cho
phap FT. moi hé thdng

(11)

Pr(U)=Pr{X,,X (12)

217

M6 hinh
RBD
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+Khong phéi tat ca cac hé
thong déu cd thé md hinh hoa
dé dang bai kién tric ndi tiép,
song song.
«Cho phép danh gia x4c sudt 1i| + Chi cho phép gidi quyét mot
clia hé thdng phirc tap dieu kién hodc sy kién khong
- X4c dinh 18i ctia hé théing, dé co | mong mudn trong mgt md hinh,
bién phap déi pho voi chi phi thap | nung phai phén tich day du
nho c4c drong dan cllamo hinh | nhiéu cay Fsclia hé thng
M6 hinh FTs khong phu hop dé
FTA danh gia do tin cdy hé thong
[6n, khi hé théng tdng kich
thudc va do phic tap thi cay
phan tich FT cling tdng kich
thutc tuong (Gng doi héi do
phic tap tinh todn 16n [23, 24].
» Cung cdp mot cach ti€p can|- 56 lwgng cAc trang thai gia
don gian cho md hinh ngau nhién | tAng theo c&p s& nhén khi kich
va dé dang tinh todn x&c suét cho | thude hé thong ting Ién, biéu
cac s kién thrc tinh xac sudt clia Markov
= Do c4ch tiép can mo hinh don |trong cac hé thdng Ion cling
gian, nén néu c6 1di yéu cau phai | phic tap
thay d6i kién trdic, hay c&u hinh lai | = Viéc sira chira va xir Iy céc 16i
hé thdng thi thudng don gian c4c | trong m hinh nay dién ra lién
phuong phép khéc tuc vi thé lam han ché kha
- Céc I6i duoc phat hién hodc |nang tng dung trong thé gioi
chra dugc tim ra cla cac thanh | thuc
phan thudng la cac su kién loai trir | « Viéc cap nhat tlr trang théi
[an nhau do dd ching khéng thé | nay sang trang théi khac co thé
droc md hinh héa dé danh bang | dua hé théng chuyén sang diéu
cac ky thuat RBD va FTA nhung | kién méi [25].
droc md hinh héa dé dang béang
md hinh Markov.
+ Cho phép hién thi rd cac lién
két gitta cac thanh phan khdc
nhau, hiéu rd vé mdi quan hé gitra | + DOi khi thang tin ¢d trude ¢
c4c thanh phan clia hé thong va | thé khdng chinh x4c, do d6 dan
anh hubng clia nd doi voi hé | ti két qud danh gid sailéch
thdng tong thé + Giong nhu chudi Markov, khi
» M0t loi thé rG rang cda BN so | hé thong I6n, dit liéu ting Ién,
v6i céc ky thuat danh gia do tin|kho it Iy vatinh todn
cy khac 1a n6 sir dung thong tin| « Rat kho dé cd duoc thong tin
truoc dé uéc tinh do tin cdy hé| truéc d6 clia hé thong.
thdng khi hé thdng bi gi6i han vé
dir liu dé danh gia.

Trong phan nay, ching t6i trinh bay quan diém cua
minh vé cac k¥ thuat mé hinh héa d6 tin cay qua phan tich,
so sanh, danh gia céc ky thuat RBD, FTA, MC, BN. Chung tbi
dua ra nhitng thdo luan vé lgi thé va han ché cla cac
phuong phap dé (rng dung chiing vao trong tirng bai toan
cu thé. Noi dung déang gia dugc thé hién trong bang 1.

Vi nhitng dac trvng trén, st dung phuong phap nao
vao tirng bai toan cu thé dé dat dwoc hiéu qua cao nhat.
Qua khao sat, ching toi dua ra dwgc nhitng lwvu y nhu trong
bang 2.

Markov
Chains

(MC)

Bayes
network

(BN)
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Bang 2. So sanh cAc phurong phép déanh gid do tin cay [26]

Reliability Fault | Markov | Bayesian
Features Block .
. Tree | Chain | Network

Diagram
Success Domain v v v
Failure Domain v v v
Top Down Approach v v v v
[dentification and
Prevention of Faults v v v v
Combinatorial Problems v v v v
Non-combinatorial J J
Problems
Large and Complex Systems v v

Céc k¥ thuat phan tich d tin cay khong nhitng dwgc dung
dé md hinh hoa hé théng va danh gia mirc do 16i/do tin cay
clia hé théng ma con duoc diing d€ danh gia kha nang chiu
I6i clia phan mém, phan citng, phan tich do tré, dic diém
kénh truyén... Nhiéu nghién ctiu dwgc thuc hién dya trén cac
phrong phap trén dugc thé hién nhw hinh 2 [26].

a8 - MC
N
H
.
16 —
14 -
12 —
10 - RBD
s - Reo
" mMc
m
: l !
T reD)
T RED  MC
2 - FT RBD MC
1 T =y - 1 <
e o3 NS o
o\e(ﬁ‘\ »o SOK\."" ‘oxo('o é«yl‘o
N < <e\ Q¥ <
2 ot o S 25
o e\c\"‘( PR o™ o
W o

Hinh 2. Céc nghién ciu lién quan voi mdi loai phuong phép
4. KIEN TRUC MOT DCN PIEN HINH DUNG BE MO PHONG

4.1. M6 hinh thr nghiém

Pé thuan tién cho viéc mo ta céac ky thuat tinh toan,
chiing t6i xét hé théng DCN dién hinh gém hai may chi vat
Iy H1 va H2, hai thiét bi chuyén mach SW1, SW2 va hai thiét
bi dinh tuyén R1 va R2, dwgc két nbi vat ly véi nhau nhw
hinh 3.

Hinh 3. Kién tric DCN dién hinh

Trong pham vi bai bao, chiing t6i gia st cac cac thiét bi
hoat dong doc lap, do tin cay cla tirng thiét bi khdng phu
thudc vao cac thanh phan khac ma chi phu thudc vao dac
tinh vat ly clia chinh thiét bi dé.
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4.2. Kich ban th&r nghiém

Str dung bd cong cu ITEM ToolKit clia ITEM dé xay dung
so do khai clia hé théng DCN & hinh 3. BE danh gia do tin
cay cho DCN, chuing t6i chon phuong phap RBD vi phuong
phap nay cho phép md hinh héa hé théng nhanh chéng va
thuan tién. B0 tin cay cta hé théng duoc xac dinh dya vao
dd tin cay cla cac thanh phan vat ly clia hé théng dé. Ty
sudt 16i ctia cac thiét bi duoc woc tinh trong qua trinh van
hanh, vi du mét may chi hoat dong trong T = 100 gi0, thoi
gian 16i cta thiét bi nay khién hé théng gian doan lat=15

Y > ~ R > - A . N N t
gi0, ty suét I0i clia thiét bj nay lar = ? =0,015.

Céc buoc tién hanh:

+ S dung cong cu ITEM ToolKit xay dung so dd khéi
clia hé théng ctia DCN béng phuong phap RBD nhu hinh 4.

- Gan ty sudt 16i cho tirng thanh phan vat ly

+ Ti€n hanh phan tich hé théng dwa vao tinh nang tv
dong cda ITEM ToolKit

- K&t qua phan tich thé hién trvc quan qua bang
Summary view.

Viéc xay dwng va bao tri cac hé théng cong nghé cé tinh
san sang cao doi hoi cac cong cu ho tro phai chuyén dung,
trong d6 str dung cac thuat toan da duoc chirng minh la c6
dé chinh xach cao dé tinh toan ty I 16i. B& cdng cu ITEM
ToolKit hd trg md hinh hoa hé théng phtc tap thanh cac so
dd don gian, nham xay dung so dd FTA, RBD, MC dé phan
tich va tinh toan gia tri tin cay cda hé théng mot cach chinh
xac nhét.

Ra u Rla
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Hinh 4. Sod6 RBD ctia DCN dién hinh
4.3. KEt qua phan tich

[F3 - [T - Item ToolKit - Project:Result]

File Add Edit Layout Settings Analysis Chart Window Help
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1. Summary View
g = Parameter I Value |
é 7] Unavailability (Q) 0.0032153716
= 2 Failure Frequency (w) 0.0032308493
= Mean Unavailability (Qm) : 0.0016051555
4 Mean Availability (Am) 0.99839484
5 CFl 0.0032412712
6 Expected Failures 0.0032154759
7 Unreliability (F) 0.0032154761
8 Total Down Time (TDT) 0.0016051555
9 Total Up Time (TUT) 0.99839484
10 MTBF 310.99595
11 MTTF 310.49676
- 12 MTTR 0.49919685
13 Awvailability (A) 0.99678463
=1 ] 14 Reliability (R) 0.99678452
= | = | 15 Capacity o
L]

Hinh 5. Két qua danh gia do tin cay DCN béng phuong phép RBD

Quaé trinh phan tich hé théng DCN dién hinh néu trén
bang phwong phap RBD sir dung cong cu ITEM ToolKit clia
Microsoft, ching t6i thu dwgc két qua nhw hinh 5.

Nhu vay, nhd mé hinh hoa hé théng bang phuong phéap
danh gia do tin cay RBD, do tin cay clda hé théng DCN &
hinh 3 duoc xac dinh P = 0,999678452 va do 6n dinh Q =
0,99678463, hai chi s6 quan trong danh gia hiéu nang cta
hé théng c6 dap (rng dich vu cho nguoi dung. Ngoai ra, két
qua phan tich con cung cdp cho ngudi quan tri hé théng
IAn ngudi dung céc théng s6 quan trong khac nhu tan suat
xay ra 16i, thoi gian trung binh xay ra 16i, thoi gian trung
binh dé phuc hdi hé thong... la nhitng yéu té quan trong
dé dam bao hé thong van hanh 6n dinh va lién tuc.

5. KET LUAN

Trong bai b&o nay, ching t6i d& phan tich va tong hop
cac ky thuat/phurong phap da duoc st dung dé nghién ctiu
va danh gi& do tin cdy clia cdc mang truyén thdéng, cé (ng
dung dé mé phang danh gia cho mot kién tric DCN dién
hinh. Chlng t6i da trinh bay cac dac tinh quan trong cling
nhu so sanh cac ky thuat phan tich, cung cip nén tang dé
(rng dung vao danh gia do tin cay cho hé thdng DCN cu
thé. Pong gop chinh clia nghién ctu la dua ra danh gia
toan dién vé cac ky thuat khac nhau dé moé hinh hoa va
phéan tich do tin cdy cha hé thdng cung nhirng wu, nhuoc
diém cuia chlng trong nhiéu bdi canh khac nhau, ’ng dung
trong nghién ctru cing nhu trong hé théng thuc.
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