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TOM TAT NOQI DUNG PO AN TOT NGHIEP

Sy bung nd cta nganh dich vy web trong nhitng nim gan day khién s6 lugng nguoi
truy cdp vao mang internet ngay cang ting manh, didc biét 1a cac website mang xa hdi va
cic website chia sé video tryc tuyén. V4i hang trim tridu luot truy cdp mdi ngay, cac
website nay doi hoi phai c6 mot hé thdng server cuc ky manh mé&. Mot hé thong hoat dong
t6t s& khién nguoi dung hai 10ng, sau mot thoi gian hoat dong s lugng ngudi dung s& ting
1én, may chi ciia hé thong s& bi qué tai, dan dén yéu ciu nang cip. Sau khi nang cip lai
tiép tuc nhu cii. Vong tudn hoan nay dan dén nhu ciu can phai xay dung mot hé thong
website voi kha ning dap Gmg nguoi dung trong mot thoi gian du dai va dé dang nang cap
mo rong khi can. P chinh 1a kién triac web voi kha ning mé rong.

Vén d& quan trong nhit trong kién trac web vdi kha niang mé rong chinh 13 can
bang tai cho hé thong web server. Mot website toan cau s& co rat nhiéu web-server dit &
nhiéu noi trén thé gidi, can bang tai cho hé thong web-server nay nghia 1a 1am cach nao dé
cac webserver khong bi qua tai, luén dap tmg duoc nhu cau cua nguoi ding trong thoi gian
nhanh nhit. Trong su canh tranh khoc liét gitra cac website dich vy, nha quan tri nao c6 thé
dap tmg dugc nhu cau cia nguoi ding mot cach tot nhat, ngudi d6 sé thang, vi vay nhu cau
can bang tai 1a vo cung can thiét va 1a van dé séng con dbi vdi cac nha cung cap dich vu
web.

C6 nhiéu phuong phap dé can bang tai, tuy nhién ly thuyét chung 1a can phai c6
mot bd can bang tai ding giita nguoi dung va hé théng webserver. Bo can bang tai nay s&
nhan yéu cau tir phia ngudi dung, sau d6 chuyén hudng cac yéu cau nay dén cac server phu
hop dua trén cac thuit toan phan tai, sau d6 nhan dir liéu tir server va tra vé cho nguoi
dung.

Trong d6 4n t6t nghiép nay, ngudi viét luan vin (NVLV) s& dua tong quan vé cac
van d¢ can phai giai quyét trong qua trinh thiét ké hé théng web véi kha ning mé rong. Sau
d6 s& di sau vao 1y thuyét cin bang tai cho cac hé théng webserver 16n, cac ki thuat va
phuong phap can bang tai hién dang duoc sir dung. Tiép theo s& 1a kién tric va cac thanh
phan can xay dung cia mot bo can bang tai, cac thuat toan phan tai da va dang duoc ding
trén thé gidi, cac phuong phap cai dit bo can bang tai vao hé thong dé dat duoc hiéu qua
vé kha dap ing nguoi dung ciing nhu kha ning mé rong. Phan tiép xin dua ra cai dat mot
sO thuat todn can bang tai cu thé dwa trén mot sé phan mém can bang tai ma nguén mé va
mot s6 cai tién cho cac thuat toan nay. Cudi ciing 1a dinh hudng xay dung mot bd can bang
tai hoan toan doc 1ap thuc thi cac thuat toan phan tai cai tién nham ap dung cho cac website
dang hoat dong.



ABSTRACT OF THESIS

The boost of website services, especially the social network and online video-
sharing websites, in recent years causes the number of clients using Internet rapidly
increase. These websites are required to have a very powerful server system to match the
demand of over hundred millions of clients. An interesting website certainly attracts a lot
of users, then the clients go up, that makes servers overload and need to be improved. This
process is repeated when there are more and more clients access to server again. This
problem raise the question of how to build an website system which have ability to meet
the accessing demand of people within long enough time and easily improved if there is
necessary. That is scalable web architecture.

The most important factor in scalable web architecture is load balancing for web
server system. A global website have web servers in many different places. Load balancing
for the web server system is how to minimize clients response time without overloading. In
the competition between web services, a manager who successfully match users’ demands
will become winner. Therefore, load balancing demand is very crucial for the survival of
web service industry.

There many methods for load balancing but the general point is the necessity of
load balancer between clients and web server system. This load balancer receives the
requests from clients then directs them to suitable servers base on load distribution
algorithms, next it gets the response and returns to clients.

We will present a general view on the problems which need to be solved in the
process of webs ever designs with scalable ability. Then, we focus on the theory of load
balancing for large server systems, techniques and methods of load balancer in use. We
also mention the architecture and necessary factors for a load balancer, load distribution
algorithms which have been used globally, methods of installing a load balancer into
system for matching the demands as well as the scalable capability. The next part will
introduce some specific load balancing algorithms base on an open source load balancer
and improvements for these. The final part will provide a possible direction for building a
completely independent load balancer which implements improved load distribution
algorithms in order to apply in operating websites.
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DANH MUC CAC TU VIET TAT VA THUAT NGU

Authorita- | Authoritative Domain | Mot website s& luu thong tin vé tén ctia né trong nhiéu
tive DNS Name Server server tén. Py 1a server tén c6 thim quyén cao nhét
Client Khach hang, nguoi truy cdp vao website noi chung
Cluster Dung dé chi mot cum méy chii trong mang LAN
Hé thong phan giai tén trong internet, thiét 1ap tuong
DNS Domain Name System | tng giita dia chi IP ciia mot website va tén mién ctia no.
Proxy bén phia client, dung d¢ tang toc client, client
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Gateway gilta nguoi dung va server.
Global Server Load Can bang tai cho cac may server duoc cai dit ¢ khap noi
GSLB Balancing trén thé gioi
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HTTP Protocal WWW
Can bang tai: phan phdi tai giita cac server nham dam
LB Load balancing bao sy can bang giira ching
B0 can bang tai: thiét bi phan cimg hodc phan mém
LBer Load Balancer ding dé thyc thi hoat dong can bang tai
Thuat toan phan tai cho cac server dua trén so k&t noi
LC Least connections hién tai ciia chung
Server tén nam trong mang LAN ciia client, trinh duyét
Local Local Domain Name cua client sir dung local DNS dé lién lac v6i Domain
DNS Server Name System
Server dung gitta nguoi dung va webserver, c6 nhiém
Proxy — Proxy Server vu trao d6i thong tin.
Reverse-proxy Proxy bén phia server, ting toc server
Thuét toan phan tai cho céc server theo thir tu xoay
RR Round Robin vong
Kién tric két ndi nhitng thiét bi luu trit tir xa dé xem
SAN Storage Area Networks chung nhu 1a cuc b vdi nhau
Kha nang mé rong: kha ndng mdt website co theé dap
Scalable - Scalability g dugc s6 lugng nguoi ding ngdy mot ting
Scale - Scaling Mo rong, tang kha nang hoat dong
May phuc vy, chtra cac thong tin, rng dung cho phép
Server ngudi dung truy cap vao
SLB Server Load Balancing Can bang tai cho cac may server
Su két hop giita dia chi IP va cong nham xac dinh dich
Socket cua mot ung dung dang chay trén server
Mot node trong hé théng ma néu né bi “chét” thi toan bd
SPOF Single point of failure hé théng s€ bi té liét
Transmission Control | Giao thurc diéu khién truyén van, st dung tao két ndi dé
TCP Protocol trao doi cac géi tin
Proxy bén phia client, hoat dong “trong sudt” vdi ngudi
Transparent-proxy dung
WWW World Wide Web Mang méy tinh toan ciu
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1. Tinh cép thiét cia dé tai

Sy phat trién cua nganh dich vu web khién cho s6 lugng nguoi truy cip vao
cac website ngay cang tang manh, dac biét 1a cac mang xa hdi 4o hoac website chia
sé video truc tuyén. Cac website nay khong chi cho phép ngudi dung trao d6i va
chia sé thong tin, giao luu va két ban ma con cho phép ngudi dung luu trir tai liéu,
tim kiém ban be, ngudi than, hay tham chi ca dbi tac kinh doanh. Mic du chi méi
bat dau phat trién trong vong 5 nam tr¢ lai ddy nhung mang xa hoi va cac trang chia
sé video truc tuyén di c6 ¢ luong ngudi dung 1én dén con sé hang trim tridu va
van dang ting véi tbc d6 chong mit.

Véi mang xa hdi, nguoi dung c6 thé chat, email, voice chat, chia sé file, viét
nhat ky ca nhan (blog) va cing nhau ban luan vé nhitng vn d& ma ho cing quan
tam. Thém nita, ngudi ding ¢ thé thong qua mang tim kiém ban bé hay ddi tac
theo tén (tén sir dung hodc email), s¢ thich cd nhan (nhu thé thao, phim anh, ca
nhac) hoac linh vuc quan tam (cong nghé, dién anh, kinh doanh...). Chinh nhiing
tinh ning d6 lam cho ngudi dung tim dén cac mang xa hoi ngay cang nhiéu hon va
thoi gian hang ngay ho danh cho né ciing ting 1én. Co thé ké ra hang loat cac mang
xd hoi dang c6 sb luong ngudi dung 16n nhu MySpace, Facebook, Hi5, Friendster,
LinkdelIn...Theo s6 liéu cap nhap thang 1/2009, myspace c6 255 triéu tai khoan
dang ky va dimg thr 9 trong bang xép hang cic website hang dau thé gidi theo
Alexa, FaceBook c6 177 triéu tai khoan va ding thr 4. Cac website mang xa hoi
khac nhu Hi5, Friendster...déu co s6 luong tai khoan da diang ky trén 50 triéu.

Véi cac website chia sé video true tuyén ciing vy, sy phat trién cua cong
nghé k¥ thuat s giup cho moi ngudi co thé dé dang tao ra cac doan clip vui nhon,
hay cac video gia dinh, ho muén luu trir, mudn gtri cho ban be khép noi, vi vay ho
tim dén cac website chia sé video truc tuyén. www.youtube.com, website chia sé

video 16n nhét hién nay, co trén 6 ti video va 100 triéu video duoc xem mdi ngay.
Youtube dimg tht 3 trong bang xép hang thong luong website cta Alexa.

Su canh tranh gilta cdc website mang xa hQi va cac trang chia sé video truc
tuyén 1a khong thé tranh khoi, bt cir mot nha quan trj nao ciing mudn ting sb luong
ngudi dung ciing nhu mudn website ciia minh ngdy cang ndi tiéng. Dé lam duoc
diéu d6, ngoai ndi dung hap din va phong phu, website can phai dap tng dugc nhu
cau cua nguoi dung mot cach tot nhat. V&i 100 triéu video duge xem mdi ngay, tinh
trung binh mdi gidy c6 gan 1200 video dugc xem trén Youtube, con sé nay doi hoi
Youtube phai ¢c6 mot hé théng server manh mé va linh hoat. Mot website véi s6
luong truy cap ngldy cang ting sé& khién mdy chu cta website d6 khong dap tng
dugc hét nhu cau ciia nguoi dung va bi qua tai.



Yéu cau dat ra d6i v6i ngudi quan tri website 13 can phai giai quyét van dé
qua tai nay, 1am sao dé bt ctr ngudi dung nao truy cip vao website déu duoc phuc
vu mot cich nhanh nhat. Pé lam duogc diéu do, ngudi quan tri phai nang cép hé
thong server. Nghia 13, cAn phai ting cau hinh mdy server hodc ting sb luong
server, d6 chinh 1a mot trong hai phuong 4n mé rong server: mé rong theo chiéu
doc (scaling up) va mé rong theo chiéu ngang (scaling out). M rong theo chiéu
doc nghia 13 nang cip mot server c6 cAu hinh ngay cang manh hon tity theo nhu céu
clia ngudi dung, phuong phap nay khé tot trong truong hop s luong ngudi ding
khong nhiéu tuy nhién gia thanh ciia n6 dit va kha ning md rong kém. Mé rong
theo chidu ngang nghia 13 st dung mot hé thdng nhiéu server nhd véi chi phi thap
hon va mdi server phuc vu mot lugng ngudi dung nhét dinh, phwong phap nay cé
kha ning mo rong t6t (1ip thém server khi can) va hoat dong kha hiu qua. Voi
nhimg trang ¢ s6 lugng ngudi truy cap nhiéu va ti 18 truy cap cao, cac nha quan tri
hé théng thudng lya chon phuong an thir hai — mo rong theo chiéu ngang.

Nang cip server ciing giéng nhu 1a mot hoat dong c6 chu ki trong vong doi
ctia hé théng. Khi hé thong server khong dap tmg dwoc nhu ciu ciia ngudi dung, né
s& duoc nang cap. Sau khi ning cip, tbc dd cai thién sé& kién ngudi tin tudng vao
kha nang phuc vu cua website, sb luong nguoi dung lai tang 1€n, hé théng server lai
khong dap (mg duoc nhu cau ciia ngudi ding va lai cin nang cép...Vong ludn quan
d6 khién cac nha quan tri mong mudn tim kiém mot giai phap nao do, ma website
ctia ho c6 thé hoat dong 6n dinh trong mot thoi gian dai, va d& dang nang cip khi
can thiét. Do chinh 1a phuong 4n ma hau hét cic mang xd hoi va cac trang chia sé
video truc tuyén nhu myspace, google video...dd chon - sir dung kién triic web
v6i kha ning mé rong (scalable web architecture). Cach tiép cin nay cho phép
nha quan tri ting hiéu ning cta hé théng, cho kha niang md rong va kha ning cé sin
cao, dap ung duoc yéu cau trong sudt dbi voi ngudi ding (user-transparent), tuy
nhién c6 rat nhidu thach thic can phai vuot qua dé xay dung duoc cac chirc ning
cua mot hé théng website trén nén trinh duyét web va HTTP.

Dé xay dung dugc mot website theo kién tric nay, nha quan tri website phai
thiét ké mot cach “nhip nhang” cac thanh phan cta hé théng, cac thanh phan chinh
bao gdm xay dung hé théng web-server, xdy dung hé théng database-server, quan 1y
session, thiét ké bd cache cho hau hét cac thanh phﬁn cua hé théng. Mot website xay
dung theo kién tric nay khi mudn nang cip md rong s& theo chiéu hudng scaling
out, nghia 1a hé thdng s& c6 nhiéu web-server va nhiéu database-server két nbi véi
nhau, khi can mé rong s& lép dat thém cac server moi.

Khi hé théng c6 nhiéu server thi van dé dit ra 1a khi mot ngudi dung truy cap
vao website, yéu cau cia nguoi ding d6 s& duoc chuyén dén server nao xir 1y, lay
dit liéu & database-sever nao? Lam thé nao dé cac server trong hé théng nhan duoc
luong tai phu hop voi server do, ddm bao cho khong server nao bi qua tai? Lam sao



dé hé théng c6 thé dap tmg dugc s6 lwong ngudi ding cao nhat? Pé chinh 14 bai
toan can bang tai (Load Balancing — LB) cho cic server, ciing chinh 1a phian quan
trong nhat trong viéc gilr cho hé théng hoat dong on dinh, 1a nhan t6 quyét dinh dén
kha niang dap ung nguoi ding cua hé théng. Thuat ngit cAn bang tai khong nhiing
chi dung cho server, ma con diing trong hau hét cac thanh phan con lai ctia kién trac
web v6i kha ning mo rong, d6 1a can bang tai cho database, can bang tai cho cache,
can béng tai cho firewall... Mot website duoc can béng tai tot sé tan dung duogc cao
nhat nguodn lyc sdn c6. Ching han nhu website vdi 1 web-server c6 thé dap tng
dugc cho 1000 nguoi ding cung lic, khi ndng cap 1én 4 servers, néu can bang tai tot
s& c6 kha niang dap tng cho 4000 ngudi cung lic, nguoc lai s& chi co thé dap ung
dugc 2000 nguoi, tham chi con it hon s6 do. Mot trang web duogc xu ly tdt van dé
can bang tai s& dap tmg duoc nguoi dung mot cach tét nhat va co kha nang md rong
cao.

Dé can bang tai cho cum server, can phai xdy dung cic bd cAn bang tai
(Load Balancer). Cic bd cin bang tai ndy duoc cai dit ¢ giita ngudi ding va hé
théng server, nhan yéu cau tir phia nguoi ding, sau d6 chuyén chung dén web-
server phil hop. B0 cin bang tai lic d6 dong vai tro 1a web-server duy nhét déi véi
tat ca moi ngudi dung, chi can truy cip dén dia chi chira bo cin bang tai, nguoi
dung s& nhan dugc théng tin minh can, khong can biét phia sau d6 hé théng co bao
nhiéu server, ciing khong can nhé dia chi ciia cic server nay. Vay 1am cach nao dé
xdy dung dwgc mdt b cin bing tai hoat dong hiéu qua, nhim dam bao tai duoc
phan phbi mot cach can ddi giira cac web-server?

Mot bd can bang tai can dap Gmg duoc hai yéu cau chinh. Thir nhat, ciing 13
quan trong nhét, d6 1a kha ning xt Iy va chuyén yéu cau cua ngudi dung dén server
phu hop, dé giai quyét van dé ndy, can phai xdy dung mot thuat toan phan tai hoat
dong “mém déo” trén nhiéu yéu té khac nhau. Thir hai, n6 can phai kiém tra va cap
nhép duogc cic thong sd k¥ thudt cling nhu trang thai cua cac server, kiém tra xem
server nao dang hoat dong, server nao dang tam nghi, server nao vira dugc thém vao
cum server, hay vira dugc dua ra (dé stra chira, bao tri...) trong hé théng, kiém tra
su thay ddi trong kha nang phuc vu (chang han sé két ndi 1on nhat) hay trong s cua
cac server. Giai quyét tot hai bai toan trén s& cho ra mot bo can bang tai hoat dong
hiéu qua va 6n dinh.

Cac b0 can béng tai thuong dugc chia ra 1am hai loai: loai hoat dong dua trén
phan cimg va hoat dong dya trén phan mém. Hoat dong dwa trén phan ctng nghia 13
n6 st dung mot thiét bi phin cing hoat dong ¢ ting mang (network layer) va tang
giao van (transport layer) ciia moé hinh OSI, thiét bi nay dugc thiét ké trén mo hinh
chuyén mach va né phan b tai rat hiéu qua. Tuy nhién gia cia nhing thiét bi phan
tai nay thuong rat dit, vuot ngoai kha ning cua nhitng nha phat trién hé thng vira
va nhd. B) can béng tai phﬁn mém 1a mot phﬁn mém dugc cai dat trén mot may



riéng biét hodc trén mdy server, luu gitt dia chi clia cdc may server trong hé thong
dé phan tai. Bo can bang tai phdn mém c6 kha ning phan tai kém hon cac thiét bi
phan ctng, tuy nhién gia thanh cta nd ré hon va phu hop voi cac nha phat trién hé
thdng vira va nho, tham chi con c6 rat nhiéu phan mém ma nguén mé hoat dong rat
t6t. Mot phan mém hoat dong hiéu qua ciing c6 kha nang phan tai twong dwong véi
cac phan cling cd gia thanh trung binh. Hon nita, du c6 st dung phan cing, cic
website van cAn phdn mém dé hd tro phén tai.

Diém mau chdt trong hoat dong cua cac bd can bang tai 1a thuat toan phan
phéi tai. Khong c6 mdt thudt toan nao thue sy phi hop cho moi méi trudng. Véi
nhiing diéu kién hé théng nhét dinh, yéu clu dit ra la phai chon thuat toan nao cho
phu hop. Cac thuat toan phan tai dang duogc su dung thuong dugce chia ra lam hai
loai chinh, d6 1a thuét toan phan tai tinh va thuat toan phan tai dong. Cac thuat toan
phan tai tinh dé& thiét ké, hoat dong don gian nhung hiéu suét khéng cao. Ching
dugc goi 13 thuat toan tinh vi phuong phép chon server dé giri yéu cau tiép theo
duoc dua trén cac yéu t tinh, khong thay doi. Nguoc lai, cac thuat toan phan tai
dong dua trén céc nhan tb dong, thay ddi lién tuc, do do cac thuat toan dong nay
hoat dong linh hoat hon va dap ng yéu cau phén tai mot cach tét hon. Tuy vay
khong c6 mot thuit toan nao cé thé dap tmg duoc trong moi trudng hop. Can phai
c6 mot sy két hop mém déo dya cac thuat toan ndy mdi c6 thé xay dung duge mot
bo can bang tai hoat dong t6t. Viéc nghién ciru cac thuat todn phan tai mém déo s&
gitip cho cac bd can bang tai hoat dong hiéu qua hon va dap tmg dugc nhu cau phan
tai cao hon.

Véi sy bung nd cta dich vu web, sb lugng website ngay cang nhiéu dem dén
cho nguoi dung rat nhiéu su lya chon. Dé ton tai va phat trién, cac website phai giir
duoc ngudi dung hién tai cia minh va 16i kéo thém dugc nhiéu ngudi dung méi. Dé
lam duogc diéu ndy, cic nha quan tri hé thong phai dam bao cho hé thong ciia minh
hoat dong tot nhét, do d6 yéu cau lip dit thém nhiéu server méi ciing nhu yéu cau
can béng tai s& cho cac server thuc su 1a nhu ciu cép thiét. bung trudc su canh
tranh vé gia thanh, viéc phat trién va xdy dung cdc phan mém can bang tai trd nén
v6 cung hitu ich. Pung trude yéu cau d6, NVLV quyét dinh tim hiéu vé nguyén 1y
hoat dong ciing nhu cac thudt toan cin bang tai nham xdy dung nén mot nén tang
vitng chic vé chu dé nay, tir d6 gbp phan thuc ddy qua trinh xdy dung nén mot bo
can bang tai hoat dong hiéu qua c6 kha nang dap ing nhu cau cho cac website dang
hoat dong trong va ngoai nudc.

2. Muc dich nghién ciru

- Nghién ctru tong quan vé kién triic web véi kha ning mé rong, tim hiéu ly
thuyét chung vé can bang tai server, cin bang tai database, can bang tai cho
cache va quan ly session.



- Tim hiéu cac k¥ thuat cAn bang tai cho web server, Iy thuyét xay dung bo can
béng tai cho web server va diém manh yéu cua cac thuat toan phan tai cho bd
can bang tai.

- Xay dyng va cai dat thir nghi¢ém mot s6 thuat toan can bz"mg tai co ban, thuc
thi mot s6 thudt toan can bang tai tinh va can bang tai dong.

- Tim hiéu cach cdu hinh cic bd cin bang tai ciing v&i web server theo cac
diéu kién khac nhau, nham dap ung duoc nhu cu tung hé théng web riéng
biét.

3. Ket cau luin van

Trong khudn kho béo cao nay, NVLV xin trinh bay két qua tim hiéu duoc
cling nhu cai dat thir nghiém mat sb thuat toan can bz"mg tai nhat dinh. Do nguén luc
va thoi gian c¢6 han, nén NVLV chua thuc sy xay dung dugc mot phﬁn mém can
béng tai hoat dong thuc sy ma chi c6 thé cai dat thir nghiém mat sb thuat toan can
bang tai dya trén mot bd can bang tai co san. Dé giup tiép can van dé mot cach
nhanh nhét, bao cao nay dugc trinh by v&i nhiéu hinh anh sinh dong. Noi dung ctia
bao cao chia lam 4 chuong nhu sau:

Chuwong 1: Tong quan vé kién trac web voi kha ndng mé rong.

Chuwong 2: K¥ thuat cin bang tai & web-server, 1y thuyét xay dung b can
bang tai cho webserver va cac thuat toan phan tai cho bd cin bang tai.

Chuwong 3: Trinh bay vé mdi truong phat trién, cac phuwong an cai dat bo can
bang tai vao mang, két qua cai dit thuat toan, mot s cai tién cho cac thuat
toan can bﬁng tai. Cach cai dat va cdu hinh b can béng tai cho mot hé théng
webserver cu thé

Chuwong 4: Két luan va dinh hudng phat trién.



