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The Design and Implementation of a Social Networking Service
Application Framework Based on MVC Pattern — A Case Study on

Facebook

Student : Shih-Hao Huang Advisor : DR. Chi-Chun Lo

Nation Chiao Tung University

Institute of Information Management

Abstract

Web 2.0 Applications are hot and popular today, and web 2.0 based services
are rapid growth. The social networking service (SNS) is the most attractive
service among the other web 2.0 based services. In.order to attract third-party
developers to develop applications-on social network platform, social networking
service providers open their own API. However, there are full of competitors in
social network platform.Thus, the development cycle of SNS application is
shorter than general applications. For the above reasons, many SNS applications
have low performance and they are difficult to maintain.

Accordingly, this paper presents an efficient and easy-to-use social
networking services application framework to solve above problems. This
framework is based on MVC design pattern, and it separates business logic, data
model, and user interface from program code to improve the structure of the
program. It also use ORM technology and cache mechanism to improve the
performance of SNS applications. Finally, the experimental results show that this
framework can reduce number of lines of code by 31%, and double performance

in large and complex SNS applications.

Keywords : SNS, framework, MVC, ORM, Facebook application
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2.1.2.1 Page Controller #3¢
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Page Controller : -- domain logic
__________ =i l”h‘.
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use : View
-- display HTML
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ORM #jis e P 1345 [13]en a5 » 5 484 * gk - H05° ¢
(1)Table Data Gateway -5 ~ (2)Row Data Gateway #-;% ~ (3)Active Record

# ;¢ {r (4)Data Mapper ;¢ ©

2.2.1 Table Data Gateway #-3"

45 [13] % & : Table Data Gateway 4> F—~ BEAF L& d > L FT
T IR R A R B {odk 17 > 4o @) 6 757 o Table data gateway
ES-a % T 3k R table & view 7 SQL 3% /% » 4 select~insert~update -
delete % - % 4252 % ot gateway # i eh= 2 TP 2 TR E T 6 o FEF R

B iy -

Person Gateway

find (id) : RecordSet

findWithLastName(String) : RecordSet

update (id, lastname, firstname, numberOfDependents)
insert (lastname, firstname, numberOfDependents)
delete (id)

B 6 Table Data Gateway #i=s & B [13]

Table Data Gateway =47 ie & 4% i 7 — B f§ B 04 & (interface) & 5 B~ &

Ry a2 v ¥ EaRES Fivn f IR B LR

@ & * Table Data Gateway 7 & ¥ Jg 1 f° 3 £ 4v v RIL G R ¢ £ w o
P AAE o - AR AE Y JHE DT REHE Vo Map s ¥ - ki fj‘u{
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# * Data Transfer Object[4] -

2.2.2 Row Data Gateway -3¢

1993 [13] % & : Row Data Gateway ¥ /& 7 & ¢ o5 - & ficdpiody
T - BR Lsnj(instance)i&{— Frd FHRELRE? F - Fi=p bttt
#¢ dp = B (field) o %1 v 8.3 % i 0> % if Table Data Gateway & &_

TS N S

Person Finder

find (id)
findWithLastName(String)

|
|
v

Person Gateway

lastname
firstname
numbeOfDependents

insert
update
delete

B 7 Row Data Gateway H-3' erm 2 B [13]

i ¥ 3% 3 Row Data Gateway & » ¢ 4+ TR B ¢ chd B & 4 B
Aapw o * WiEw - B ogateway 2T A H Ak o AoB T T oo

B 17 - #& ¥_Row Data Gateway = Active Record #-5% -+ » 58 i1 » & %
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2.2.3 Active Record #c3%

W35 [12][13] % % : ActiveRecord & %7 FALE £ ALK ¢ - 2k
Pk P RHEFTHREDOFTEEL 04 e r T FZ AR OERSE 4of
8 #77n o Active Record ch R g B & e E LA Rehx 27T e » & B =
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Active Record #i-5% & % & 3 T 7] ;£ [12][13] :
® 5§ SQL A3 % %2 - B Active Record 4 i
® i FAHEHFIFEALL S - B Active Record 4~ %
® %iE- B 7 SQL &g+ i Finder 2 ;2 » i£ w Active Record 4

4

=
® i iF Active Record 47 % { A7frd®d » 7R E #cdp
® %t ik Get/Set = R

o T F RN EIHDIE

Person

lastName
firstName
numberOfDependents

insert
update
delete

getExemption
isFlaggedForAudit
getTaxableEarnings

B 8 Active Record #::t thm 2 B [13]
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F#ORMp it TR R Benfg g BRI S AT RY F 7 FHiF
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i ¥ ¢ * Data Mapper F & fd ¢h30chfe § v 455 ORM 4 i & 7
Boenpr SR % o Bde INF & XML 2 2o g dvhF @ ¢ L84 ok 243 gl
Bz oh o 4 A eh end WAL o Fp S R MR £ e

Pt B TR AR e en A% R ([18] -

Person

lastName Person Mapper

firstName —

numberOfDepandenis PRES e s insert 0 |eme—m———a
update

getExemplion delete

isFlagged ForAudit

getlaxableEarnings

B 9 Data Mapper #-3% hn 3 B [13]
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hash(i) = hash(i-1) x 33 + str[i]
do b 3¢ DIBX33A f B i# 2 drcnieie R R 33 x4 gy F 8 0
mF AF(ASCID » B 2 dfs—- BF A o &P FEZF S E CF#K 33 A
BV S ERRZTELH S AFTERL 4t 0 KD o L hehiw
i [2]40T

hash(i) = ((hash(i-1) << 5) + hash(i-1)) + str[i]

iz 4 & w2 & Daniel J. Bernstein £ Usenet Newsgroup & ¢ 7 &

* o RIS & F B 7 anfeis S g8 2 % (Perl ~Berkeley DB ~Apache ~MFC ~STL)
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AT R R B E R R B AL R RIRA Y N 0 L o B R
Efp e AfEEL L o d MEFE F §F A2 e Social Networking
Services(SNS) & 52 Ff % APl call » ZRFi7 S5+ FIHFE > 4oR
109557 c B4 R G520 o ERBEfe R s B0 DR AR R

gl fEE R e Pl R AL BRI AT i R o

Browser

App App App

SNS Platform

Facebook MySpace Orkut

Bl 10 A 1{=2% chx i
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3.3 e e i

rH T R D R Ao Bl 1] 2t 0 A B A AP s R B e s 5

foie ~ SNS APl friofodl i §los i@ v & ff i+ B4 chd X R o

Browser / Client

' Model
Controller
: hit miss Active
View . URL parsing Record
Routing hit
o
miss
oer & Lib SNS API
Helper & Library Batching |
Module —
Database
API call
SNS Platform

B 11 =% % 1 F

F A fpdlce (Controller)#jc & p ié * & cogdo o T84 I

% A e (ModeDfr & e (View) w Jis o £ 04 f F £ Qe T
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EHAOD Y TR FEG PN A F L AR T T4 H0
Flrci 3 B0 AEAREOA* B ET BRSP4 0 b F A ER] 4
» R ] o Bois & SNSAPI B b o 3% 440 g2 27 BB 4] kR AP
call #7 % e B2 il 30 =% Bo > "R B ATay o

BTk M EEAH I BN BREEFHEIE AL TR AMEE

s g 4] -

3.3.1 #+I1#- e (Controller) 3k 3+

Pl i e ek 3 24945 [4][13][19] %4 4 & Page Controller §= Front

Controller #i-5¢ = A # (Page Controller {= Front Controller #-5% 3% 2 % =

iy

2.1.2 8) S HAL Y PRIRIET o TR0 A A F 2 B i § S
fic2 % Hybrid Controller -3¢ - 4= ® 12 #7% - Hybrid Controller # 3% & &2
AP o 2 B Front Controller $555¢ &% F#-#7 § k¢t 2 4 - & Handler &
¥y 0 @ E_4F 0y Page Controller fosv #5424 # & ¢ Controller 4 {7 -
% Controller p $83& {7 e 4~ #g 02>+ Front Controller 5% » 2L #-33- £ (URL)
AR AP B ENFRERE R IHAFZ

7% 4t 9 (action) £ dp B 4 =R B * 258 & JRAF I EE p TER
Frd gt e B Y o B E T U AR R 0T AR R ARST T did

fikad PR B R L F ke
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< Request from Browser >

4

Controller Module

parse URL

4

choose action to run

4

execute action <« Model Module
(user-defined function)

4

View Module

'

< Response to Browser >

B 12 Hybrid 5" 525

7 i & {76 % %o cngF - Hybrid Controller 5% < £ Front Controller
#34F fx ¢h3 e o Front Controller -5 -7 do 4t % (ML & 4 4 %)
Controller( & Front Controller #-5% £ Handler) ~ &t > # B 5 & - B8 %)
% 'E T B % 2 Controller sh48 & 42 & » # 4c 58 {4 5 Hybrid Controller #i3¢
P B #7864 % ¢ 2 4 Controller 2 # » 4opt if & Front Controller 258 #-17
LR E S T B o &2 d 3422 § A Script Language
Bga TN AFEEFERA TN Fa g S@8 70 s, v

i# 3| 4F i 22 Front Controller #-5% 42 & chaf 4 o
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£ % % Hybrid Controller #5422 2 = ¥ % = Controller fic;¢ 2. £ £ 1L &

B 435 .

# 3 Hybrid Controller ;% &2 H @& 5% et g £

Page Controller Front Controller Hybrid Controller
FOTEER 3 it 3
3 P i ES i
BYiE A
# i ’
3
JP% :‘u g; 4 71; fj":_ v
F g =
2 i i
34

3.3.2 & BmAE(View) gk 3t

ER AR PR R EL RS AGRPFF R 5 R
HRAIZAEN LI NTE c AT FHRT > EEN NI A F e d B Eep
FAAFAA G R B RFIREFRESRY FHEK >~ F 301 2 )

AT p ol R BERE e Rl THCR ) A LN PR

(HEHRENE T - %2 - F > BERFES - BRNFTHAEN

Ra o 2 PF SRR eI AN I (Template Engine) § a0 o %
Wil HF S LBt i(tag) & B AT S8 Sl Fla g

FIRAENBEEE T AR A 42 ok A HESIFAAY - LRNE D D

23



B blde D nArde40:F 2 (foreach ~ while ~ if else) ~ S e ~ #0957 P ehdic
PE TR LATNES R AR FEIFERA AR - BHE RS
BT oWmMT R OREANKIFOLE OHE I MRG0 F R
AP AEE AR ERBEF IR REIF TR AP F AL
HF* AR BESHHTML = CSS» &3 * 18 5 T4+ @& * 24 Script Language =7
TRk FHE oy BECERERARS R E IS5 KT A

PAERFLIE  ATHERARNTVTREAFE 5 K o

3.3.3 ¥ ## 2 (Model) i 3+

it U R L TR S - $ g
LFLFERDA P F FF R AFRI Lo F T T e
A2+ 3 * Design Pattern @ < Template #-58 #3124 & & 7 48 % 7%
ﬁﬁﬁ%iﬁ@¢ﬁ“’a“ﬁiﬁﬁﬁiﬂﬁﬁﬁéﬁﬁm AR A
B fcdy 03 i 0 2% 3% % SQL sh e R W& ORM -

SQL e ¢ Hag = (Wrapper Class)H p end - Bl * chF AR 554

=1

A EIRPRMFHBSTHESSQLFZ BHFEE T FRRY GBELY A
BT R P FHEZEFSNLR LS AR TR " M
X A o

ORM(Object Relational Mapping) sk -t » % $AL 2 REIRIFR* 42
N FRFEFEE 5 A2 * Active Record 5% (ORM & H#-5¢ ¢n
PR F5L5 2% 2.28) 0 Active Record #irst 2 & £ EFEA TR L K

¢ meta data > I #4457 {5 O F %éﬁ*ﬁ’@b ¥ ORM $ % > 3 1% & §
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2o g% SQL RFFITFHE N N HIF F A2 40 13 #7o7 o
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EITEREERF

)

Cache

B ERERTER meta data

)

M meta data

i

1% B RIERER R AR
ORM#4-m 5k & Bic ¥4

v

BERERNEEIERORIE

\4
< RO T4 >

B 13 Active Record #cs\ e0:& i/ 42

& * Active Record 5% t~ 7 fr g2 F 42 % #2 < meta data T # & =
ORM #+ i chpp g » AL B4 * SQL R4k (P F R B ch= 8 5 0 i 4 chi
oo TP s 2 AT R E A feschema .7 F & o 8T o B p

Foani % BBede koo g ME A s & B o o
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3.3.4 SNS API &K 3+

SNSAPI %3P e 3 F R FAA L ERILE APl chig B frecd 2 5 % 4 o
AR INA > AR ERIEART AN APIcall i F Z RiEF A EaRERA
e iF o ip ik B H AP call £ Ap $t 5 f chdf 17 o F]pt 0 L0 fRAE R ch
Beorf el drig S iU A 0 AR S E PR IR B B i ] 0 R AR

LHERIRGF API H FRRer eI g o B3 H F R B o

L APL 2 % [eh3fiy - A2 e § 0 R i LR IR APl 1Y
@t R4 APl shig s 4% o 12 Facebook API 5 &) » 4 i * 3 i 2 4 (feed)API
PR B & fe & JavaScript R X - BRAFE AT B AR o i
F;’Hﬁﬁé% g APIPE s % PAER A AR NE S 00 W@ APLEER o @
A122 1 SNS APl & Z .0 % sehbenfesi 32 » M APl ehig * 3Rk > g A

BEBB T

3.3.0 P-B-B ekt

A AR %2 P g R Y X3 ehA 5 Memcached

¥

e 4] * Hash Table i® 5 P-B~ i 5. pf; o Hash Table i gL &3t % 34

BRAE BT ERF L O Fl et 22 @ & 175 BB " o m e

Wi

% & ;% 4 %_Hash Table »zix & peend & 4 £ > F]pt 945 [156] a0t o 5 %

MF R i key BFoofrA 4 value A dTAER 2 4 S B 5 % E P DIBX33A

B E G RAFDER TR e F o R PR R 2T AH Y R eE S
hALAE T AT 2 R * 4a %2 (chaining) Bl g 0+ fq\g G Rl
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»F P TR A AR fRA B DA P o BATA » cRE R H FE & Bl p i H
VURR AR AR RAE o gt b 5 A BB e At A v 5% LRU(Least
Recently Used) % & ;2 1% 5 2P~ ¥ ¥ 3% (cache replacement policy) - * jF &
2 H_A Y PER A 3% (temporal locality) & ] » » Ti*u{:;,% - L FREA R
ERERF PR S EEG o FIU AN R FREBRREFTE R B ",4rf

BATEB SR Y O FF GRS o R 4G AR B

IRt v g -

F 4 PBB IR m £

ER 7 treug g 2
TR Hash Table
RS T DJBX33A

P T2 Chaining

P B K LRU

BEPRTHRETFTREH RIS 0 Ah e T2 4R forg
BPEAY ZREATERS o FLEBRFRAR S > R BT AN D
KRFEA(RPERBEY 2?8 F 2 FTHERR)EEEFTHESF - R o gt
B g2 SIRUE AR E Rtk R 1/0 17 B P RB ol

T AEERE T A BERIFAE S PN E R R e T
HopeBe o TR Pl Y P TPREOTR R AARER Y LA
RS (FRE 2 d) 1EFFTRERH&IT 2 REaH KR TR AL

THLREE RGBT A TR B BRI RGE Y O T ah
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REVZ No HENEBENER -
EEHE 7 ABRER EHURIE
A
Yes
. REVZ No 1@‘5“#4@%%@%?@

fEtRER
RSER

Bl 14 54 5138 1750 A2

Am F N R AR A RE B N R A S APl e T
SNSAPI #i-i » 7 % R if # 30 p ik X REIRIEE Y RS o (X ¥ o A

f2 28 5 ¥ 1F * 3% web-based G * £2 N 0 & T R T IE R B T o F] o 22
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SRR A

A ER A BIUF 0 d {2 % 1 SNS AP e RS HE AL R R T
GER A APLZ b oo SE0L AL R R T S APL RS L ATRE 0 AT AL 6 R
5] SNS APl Hole e ® » Bed 87 i €33 & SNSAPI &5 8 # o F]pt 4 Ak

LB APIA S @8 SNSAPI s &AL 7 1 1
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Yrd s ARFiraEEmEELN
ERFEEEF AL/ N EE > TR FEMETHRE c BHF
£ 4-4F Facebook T - e * 42582 (7 F % o 1 4 i Facebook & * 4%

ROk R AR B R e h S o

4.1 2 %y 1%

AfeEgrr PP AR B3 {4 5 37 3.3 88 e g v
F T e 4o® 15 211 o 2 ¢ 442 (Controller) ~ & 4 (View) ~ %

P (Model) ~ SNS API e H #ai e % 3 & ¢ 3 3wz P’ o Helper &

i

Library f-e p # £ 32 0 23802 P25 AT S FHRE X & - BT

BEMES N Y ‘ﬁfE‘*F#’%}*Jﬁ e L R B AL LR AR o

Model
Active
i - ' Record
View L. Controller | nit Cache| ™S8
hit
Cache >
miIsS
Helper & Library
Module SNS API
Email | |Validation Facebook Database
API
Log Upload
Pagination| | Captcha

W15 =% fie- 7
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4. 1 1 ,:"‘ ?W-lnhff_

S ARAC R 16 4Tom o g Ak ST IR e R X TR AU R A
s feis o R R Y g fOR-H AT 2 s S B T (Action) o A R
FoEIRSAFFLp FLRDIN > B FF it TR BT R
BERERFEL P IV RBERFBHEOTELERA LT G E R P
VIGEARS R TR R o FAF AT B S B R TR T
Ak REFRFEED N LI o

PEABEARFRY fp LAEDHTLIF . gTHET R

Op FRERLAIEREE A IR e ET FRIALTPNFIET

< Request from Browser >
Controller Module
automatic cache
parse URL user-defined function
of controller v

i A Corresponding Model
choose action to run YES Module

i data

) »<_Need Cache? NO—»
execute action

(user-defined function)

l

Corresponding View
Module

buffering

l

< Response to Browser >

B 16 & sy A2
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4.2 BHEEF A

L] E o g RH AR TRNNBEER AL REERE 0 AR A

\TL:‘L

AF GHae RS THFE AR AT RREY > B AT RERE
AR PR E ol F R A Y 2B R EE 7 ¢ o Facebook & *
AR AR FTICH o Bl MEE AR E RAARN B TR A AT 0

1155; % j\ﬁ?’bv I3 * o

4.2.1 RERBRR

Facebook /& * 42.:¢ 7 & B8 & F 7 SR E k3% & Facebook X = il

%{L’ * Lﬂ\-ﬁ%})ﬂrrﬁmﬁi} ,_ ‘%: Smfﬁfﬁﬁ“ o

25 &L o RB

Intel Core 2 Duo CPU E8200 @ 2.66Ghz 2.67Ghz

AR B
1.87GB RAM
Microsoft Windows XP sp3
Apache 2.0.63

R R B

Mysql 5.0.51b

Memcached 1.2.6

4.2.2 R B%3F&H 35N

"

PTG AIED AR AMEELSAERB OB BT E LAEN o TR

B cndg ik 5 ¢ 425545 (7 ic(Lines of Code) » # & % St ehdp ik 5
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¥ & P* ¥ (Response Time) - & 7 45 g K4oT o

® iR iTH: B K B Facebook fi * AT ¢ AR I AB ML 1T dic o gt B AR
| AKEF o
® w R T K KIH R ¥ @ Facebook 5t A2 E I R rer ih

response #t & #1F OPFF R o M BB AR ] AR o

ot B w PR S R4E 7 1000 B3 bl AT ISE .

4.2.3 % - —TREImERE

iﬁ%ﬂ%?SNSAN#iﬁﬁFuﬂ%ﬁxﬂ?%? PHPUNit 1 & i& 7 ¥ = ip|
HoREEBWE Y DA @ SNSAPIfEE T2 2 S AR R ET
B4 APl th- g ¢ Ganl o AeIAT S5m0 @ M @ 7 SNAAPI kit
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Pl REARA APl & Fm e T o0 L 30T o
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¥
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g a2 fiE o

SNS API Wrapper
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