lasamsfinm Nzl o5 UL 5N AS NN TLABN WAL T UL YBFINIATH AN NUUlEU LA U BN TVREILALATIAT

Lm:mﬁz"ﬂw?gmyfmm?mﬁ"ﬂmﬁw"lﬂ” NIENTHAUWIA

UNTN 2 NITNUNIBAITANBINITANRUINBIZULAIIIN NIIIAAILAENITIANTT

3 a [
(f!%ﬂlﬂ'lii]iﬁ’li%ﬂﬂ’lﬁi’lﬂlgf

2.1 UNII

NNINUNIUNNTANBINTANAUITUTZUL AT msﬁ'@@iﬁLLa:mﬁT@ﬂ']iquu‘n'mu’%ma{ﬂmsﬂUVL@T
ﬁﬂ?ﬂm"l,@i”ﬁnmLm:ﬁmﬁ:ﬁmngﬂLm'uLLaxmmgmmﬂIﬂaﬁ@Jﬂﬂﬂmma:msﬁ'}Lﬁumﬁ:um‘fﬁ'wlu
Useinadng g filsraunadnsa laglgidunwinmsduiinmslumssaaisuanasgiuasdsznaudis g vad
suusmwlulsanglng dszneudinaspwnaluladdlosmanazszuuiafivdimlasmsiaiimnzas
Tunsisuduaasszuumuludsznalng Ssfuwanemsdniinmsszuuaisinnisluszosusnuazszozenn
lasuuwiniedns g ﬁ]:Lﬂuu,mmaﬁﬁﬂﬁs:uua’m’nnﬁnmm”mn”uvlﬁLLafzﬁwaﬂs:ﬂuﬁm:uuﬁw@magfl,u

ﬂﬁ]ﬁlu”uﬁaﬂﬁq@
2.2 NTaseaRI BTN 1T IBITULAIIIN

vassaasurlfaudain arshanltluszusauss  (Transit) annnieudug lesntassaases | faudad
Faduainslfnudasfastioiadszdninn Wfaanuszanmasilunmanduns Saluudssdszna
saulnalediSuihtassaases Saudaanldluszuuauss (Transit) riaw LLﬁﬁwmﬂvlﬂzjizuuﬁue] Alalgssuy
PRI (Non-Transit)

TALAUVDIUNTIRIHE I RN RNANILFNRIRITUIZULINEIAD
° LﬁummazmmmximL%ﬁLLri;ﬁ@mm?
N
®  SeyTIA INITEN TSN TIALSIU

° o o v a o o o Y o o ¢ & ' ° A
o muhlulfunuiasdaaiozunududarlididiseinmeunslifivdlasansdias inmzlddng
ﬁﬂ%sa*’nadqﬂﬂimiﬁnﬂnﬁﬁ'&mya

& ' r oA A A & o A o & 4 o @ a a o
L Qﬂﬂim&lﬂ'fl&lLL%%Q%LLQZ%WLTQQELWQJT% Lua(ﬁ]']ﬂillll’ﬁa(ﬁ‘].l@]?"ﬁﬂa'lﬁ]ﬁ]:'ﬂ']l‘ﬁ@nLﬂ@ﬂ']s@@“ﬂﬂ

urtasgontias

mythdataeasoznltluszuuaiiiunu Sinaluladnanlusuniioanudn (Memory) uazniiolszuIaKa

v
=

(Microprocessor) (@niﬁdﬁl 2.2-1 uay 2.2-2) A9%

® LumnEANNET (Memory) Usznaudianiiuanuituazdiudadaiaans Ivaiduds dunuia uand

v v

ma@aﬂluéﬁummﬁwﬂ;usl,ums"ummmﬂ‘*ﬁmml,uu Multi Application LLazmwﬂaa@ﬁwaﬁaga

® LUURWINUTLNINNG (Microprocessor) mminﬁwmuvlﬁ%mﬂ%mULLa:%mjumﬂniﬂm:mw
wigauIuazidaianlagianizadefsdiuainulssane s‘édluﬂwﬁ]@ﬁuagimzmwmiw”@um
VAT ANUIBIUAN Y AIRUANIATIINVIAULEI LwiLﬂummgmﬁﬁmmau%’un”umwwzﬂszmﬂ
ﬂ%agﬁmﬂﬁ'ﬁmu@mmgmwhifu (;jwﬁmﬁmmﬁ%mnaww:mammaa w%szuuﬂﬁu”ﬁmimyluua:

e A v o va a A Y
qﬂnmmmmmad ‘Y]'ll‘ﬁllﬂ’ﬂ&lLﬁilx‘]‘llE]{iﬂﬁiaﬂ‘ll']ﬂi%ﬂ']ﬂﬂaﬂl‘ﬁ‘ﬂ(ﬂi)

o & @ “ A A . K A A o . =]
QI U@]3a"ﬂﬂiﬂzﬂl”ﬁluizuu"ﬂuﬁﬁﬂ'{[aﬂﬁ]ﬂu 2 ﬂizm‘ﬂ ABUAILTY Memory LS Mlcroprocessor I@]UN

MNuazdoaluansan 2.2-1 kaza13 19N 2.2-2

S’mmuaﬁuaugszﬁ (Final Report) 241 AMP Consultants Ltd. / AMP Development Ltd./
nINHYIAN 2552 AMR. Asia Co.,Ltd. / G-Soft Co.,Ltd. / PlanPro Corp.,Ltd.



+
o o

lasamsfinm Nzl o5 UL 5N AS NN TLABN WAL T UL YBFINIATH

Lm:mﬁz"ﬂw?gmyfmﬁ.r?mﬁzwﬂn'mv:/”lﬂ”

AN NUUlEU LA U BN TVREILALATIAT

NIENINAUBIAY

A13197 2.2-1 F1IBNITY DN Inuaazilszinnvasinalwlading

szinanvasiing wmalulag d3anow (@ wly) | dadin (Fouaz) w2l
“UUMIIBAIINTY (Memory) Mifare 373 96 AT
C.Ticket 15 4 AARY
ISP A Ve RIAT Felica 71 64 WRaTu
(Microprocessor) Calypso 25 21 L‘ﬁ'uﬁu
Mifare 11 10 RIIRN
SmartVenus 5 4 RN
Others 1 1 N/A
‘Vﬁmu@ Memory 388 77 Lﬁu**ﬁru
Microprocessor 113 23 Lﬁu**ﬁru
fan: ﬂﬁlﬂpﬂ’m Transport Smart Card Market Worldwide Analysis, Oberthur
a19197 2.2-2 Uszine 30 susuusnlunsldiinssandes
Smartcard
Rank Region Project name (million) Technology Card type
1 ASIA "SUICA" JR East Tokyo railway (Japan) 36 Felica Microprocessor
2 ASIA "T-MONEY" SEOUL Transportation (S.Korea) 25 Mifare Microprocessor
3 ASIA "OCTOPUS" HK Transportaion System (Hong Kong) 17 Felica Microprocessor
4 ASIA "EASY CARD" TAIPEI (Taiwan) 16 Mifare Microprocessor
5 ASIA "SHANGHAI HUAHONG" SHANGHAI Transportaion (China) 15 Mifare Memory
6 EU "OYSTER" London (UK) 13 Mifare Microprocessor
7 ASIA "EZLINK" Singapore MTA (Singapore) 12 Felica-CEPAS Microprocessor
8 ASIA "YIKATONG" BEIJING public transportation (China) 10 Mifare Memory
9 EU “LISBOA VTVA CARD” LISBOA (Portugal) 10 C.ticket Memory
10 LA "BILHETE UNICO" SAO PAULO (Brazil) 7.5 Mifare Memory
11 ASIA "YANG CHENG TONG" GUANGZHOU (China) 5.5 Mifare Memory
12 ASIA "BOMBAY TRAVEL CARD" BOMBAY (India) 5 Mifare Memory
13 ASIA "HANARO" PUSAN (S.Korea) 5 Mifare Memory
14 NA "MINNEAPOLIS TRAVEL CARD" MINNEAPOLIS (USA) 5 Mifare Memory
15 LA "MULTIVIA" SANTIAGO (Chile) 5 Mifare Memory
16 EU "NAVIGO" PARIS ratp,sncf,optile (France) 4.5 Calypso Microprocessor
17 ASIA "TIANJIN TRAVEL CARD" TIANJIN (China) 4.5 Mifare Memory
18 EU "ATM" MILAN (ltaly) 4.0 Mifare/Calypso Mix
19 EU "MOSCOW TRAVEL CARD" Moscow (Russia) 3.7 Mifare Memory
20 NA "CHARLIECARD" BOSTON - Massachusetts (USA) 3.5 Mifare Memory
21 ASIA "NANJING TRAVEL CARD" NANJING (China) 3.5 Mifare Memory
22 LA "RIOCARD" RIO DE JANEIRO (Brazil) 35 Mifare Memory
23 ASIA "MYKAD"+ touch'n go appli, ID national project (Malaysia) 3.4 Mifare Memory
24 EU "CITY CARD" IZMIR (Turkey) 3.0 Mifare Memory
25 ASIA "TOUCH'N GO" KUALA LUMPUR (Malaysia) 3.0 Mifare Microprocessor
26 LA "TRANSMILENIO", BOTAGA (Colombia) 3.0 Mifare Memory
27 ASIA "ICOCA" JR WEST (Japan) 3.0 Felica Microprocessor
28 EU "MINSK TRAVEL CARD" MINSK Metropolitena (Russia) 3.0 Mifare Memory
29 ASIA "PITAPA", Surutto KANSAI OSAKA-KOBE-KYOTO (Japan) 3.0 Felica Microprocessor
30 EU "WESTPHALIA TRAVEL CARD" VRR & VRS (Germany) 2.8 Smartvenus Microprocessor

7141: 15U1l3937n Transport Smart Card Market Worldwide Analysis, Oberthur
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(Transport Operator and Bank)

Uszina
Tams dasng Foalus dtln Tanin
1 | gasaduaslassnns W.q1. 2540 W.e1. 2545 W1, 2544 WA, 2545
2 éaanﬁmi OCTOPUS EZ-Link Suica, PASMO, TOICA, ICOCA EasyCard Corporation

3 Brand name

EASYCARD | il Adulc

OCTOPUS Card EZ-Link Card Suica Card Easy Card
4 é’ﬂi:naumi OCTOPUS EZ-Link - JR East EasyCard Corp.

- USRSAAMTUATLALI1RU8TAT - Lﬂw,fﬁ’wama:u?msquﬁmm‘%ms - JR Central - AaAIuazEILAUNITIZUY
o R o a o o o o &

- FninAmdlaurUwN TS Faminela - JR West - anudulaTuazgnyol

- Lﬂutfﬁ“ﬂ"uama:ﬁmsquﬁmsu%ms - USPIANIAUNNTINIRULUAT - JR Shikoku - Lﬂm{ﬁmaaLmzu‘%miguﬁmsu?ms
samsgle - Citibank 1Jurjaantiay - JR Hokkaido damsmele

- WuSnsungdfagasuszdugne - Transit Link(TL) t0% Transit Acquirer | - JR Kyushu

- CITYBUS: 5%
- New World First Bus: 3.1%

A | a o
- %9 LTW TWIATT LASUIBN IT

RUNUT - @B i Non-Transit Acquirer
5 NN - MRT : 57.4% EZ-Link - Japan Railway Construction, - ;jﬂs:ﬂaumi Metro LLa:s“'gma 40%
- KCR Transit Bus : 22.1% Transport and Technology Agency - éﬂi:ﬂauﬂ’li Bus 30%
-KMB : 12.4% (JRTT) - Sufq LB% SUIANIUAZUTEN IT 30%

6 | IwInLas

17 dwuly

12 suly

36 aly

16 s uly

7 | wInIEns

NN 10 WU TADIN

4 FuNeMIdeTi

20 SUNUNNIRBIN

3 UNEMIARTH

TnuwaLLauy ol (Final Report)
nINgIAN 2552

24

AMP Consultants Ltd. / AMP Development Ltd. /
AMR. Asia Co.,Ltd. / G-Soft Co.,Ltd. / PlanPro Corp.,Ltd.



lasamsfinmnsl o5 U5 R U FS NN TABN AL T UL YBFINIATY

Lm:mﬁz‘“ﬂ@ﬁguz/fmm?msa”ﬂmﬁw"lﬂ”

AN NUUlEU LA UMM TVREILALATT

NENINAUBIAN

@13197 2.3-1 HANUNIBNIANRBNITzLUITIN IwdaIns Fealds dilu uazlanii (da)

Uszina
e dasng Foalus dtln Taniu
8 mainluls Transit Activities Transit Activities Transit Activities Transit Activities
® All Public Transport : Metro, ® (City-state’s Mass Rapid Transit ® Subway ® MRT
Trams, Buses, Railway, Ferries, (MRT) ® Buses ® Urban Buses, City Buses
Coach ® |ight Rapid Transit (LRT) ® Railway ® Railway
® Private Transport: Taxis and Public Bus Services ® Taxis Non-Transit Activities
Non-Transit Activities Non-Transit Activities Non-Transit Activities ® E_-Purse
¢ Parking ® Identification ® Shopping Centers, ® Credit Card
® Convenience Stores ® Access Convenience Stores
® Retail Shops ® Food Centers ® Restaurants
® Service-business ® Supermarkets ® Gas Stations
® | eisure Facilities ® | ibraries, Universities
® School Access Control ® Entertainment
® Apartment, Office ® Small Ticket ltems
® Exhibition
9 | wmaluladiias Felica Felica, CEPAS Felica Mifare
10 Usenniins Microprocessor Microprocessor Microprocessor Microprocessor

A ‘1J'§§J1]§\‘1mﬂ 1. Transport Smart Card Market Worldwide Analysis, Oberthur
2. http: //www.octopuscards.com
3. http: /lwww.ezlink.com.sg
4. http: /lwww jreast.co.jp

5. http: //www.easycard.com.tw
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Uszna

a )
tN1wa qaLse

29NgM

20dLA5IAY

1 | 9al3nawaslasens

q
v o

W.¢. 2546 W.¢. 2547

W.¢1. 2546

W.7. 2550

2 Haanlnas - TUIANT 6 U LAZUSENUATLATAR 5 WA
u

Rapid-KL
- KSCC Prepaid (Smart T- Money Wazau)

- Prepaid Card (EB, TopCash uazaue)

TranSys

Transperth

3 Brand name

T-money Card

Touch'n Go Card

Oyster Card

SR 121456789

4

Y s cte e
W e

Trans

SmartRider Card

4 | dusznaums KScC - SPNB (STAR + PUTRA)

- MINWIUITUVAN Y -ERL

- MIQUAIZUY - Monorail

- MmysaLiuan lauans

- foan1iasdnue License Fee

- Service Operator i18Jf1 Service Fee
Inureandas uazgfaeniasing
Commission 11y KSCC

- Transport for London

- Public Transport System in Perth

and Western Australia

5 é’ﬁaﬁu ®  Seoul Metropolitan Government 35% | Ministry of Finance, Malaysia

® LG Group 19.44%

o Service Provider : LG, Kook-Min,
KEB, Shinhan BC, Hyundai,
Lottercard, LG Telecom,

SK Telecom, KTF, SK CORP,
OK Cash Bag

° Financial Investor

®  Solution Provider (16 U31%)

- Cubic
- EDS
- Fujitsu

- WS Atkins

- Public Transport Authority

TnuwaLLauy ol (Final Report) 2-6
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Uszine
318113 — — = —
tnwa Ntaltoe adng DOALAILAY
6 | wIwiiag 25 duly 3 duly 13 suly N/A
7 | wmIens Bus 41NN 13.4 S1uangMIdiad N/A 10 SIUNLNITADIN N/A

Subway 31NN 12.6 AABINITADIN

8 | mailyly Transit Activities
® Public Transport
® Taxis
Non-Transit Activities
® Department Stores, Retail Shops

® Theatre

® Fast-food Restaurants

Transit Activities
® Rapid KL Train and Train
® Toll Expressway and Highway
® KTM Komuter
® KL Monorail
Non-Transit Activities

® Parking

Transit Activities
® | ondon Underground
® | ondon Overground

® Dockland Light Railway
(DLR)

® Buses

® Trams (Tram Link)

Transit Activities
® Buses
® Trains

® Ferries

Non-Transit Activities
® Seniors (New Western Australian)

® Students

® Internet ® E_Money Market ® National Rail - Secondary Student
® Admission - Tertiary Student
- Primary Student
® Car Parking
9 maluladiing Mifare Mifare Mifare Mifare

10 | dsziandag Microprocessor

Microprocessor

Microprocessor

Microprocessor

A ‘lJiviJﬂ?d’a)’m 1. Transport Smart Card Market Worldwide Analysis, Oberthur
2. http : //eng.t-money.co.kr
3. http : //www.touchngo.com.my
4. http : //oyster.tfl.gov.uk/oyster

5. http : //www.transperth.wa.gov.au
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s2UUTauuY Closed System LIuszuulawIzNguRUIZNOUNTIRULIUSI (Transit) lasfiglasans
mmsnl"ﬁﬁami"ﬁﬁzlﬁumaag’ﬂizﬂaums Iuﬂws"ﬁﬁz@iﬂﬂumi‘vﬁamu%mﬂuﬁ;ﬂu%ms@iw 9
vasfUlsznaumMINIaraInguLTENGIUNule (UN 2.3-1)
s2uUauuL Closed Multipurpose System LﬂuizuwaamjwQﬂi:naumﬁzuwudo (Transit) L8
pnoguisnngiinoaunlilszuuauds  (Non-Transit) fisawuszpansumilsfanistisziiu
wWoanu lagglasmsaninlgfanistiezdu lunsdrszdlasmmisdduduazuinmslugans
' o ' Ao @ a A o a a
6199 28951/3eNaUNT NRNLIENAIUNG WiaUTEnIIugINaaw (U 2.3-2)
52UUL1a (Open System) Lﬂmxuuﬁ@:@Uﬁﬂiawuwsnl‘*ﬁﬁaﬂwsﬁﬁzlﬁu nngeanaamMIiisziinng
A9 (1% UasNeanlassuiang) m?‘hifzﬂ'ﬂ@Uaﬁ%%amu’%mw%am?{uﬂ”ﬂuq@msﬁuﬁ'm,a:u%mi
199 vasgiznaums  nfuuIEndununIauIENTINIfald lasszuuiazlgudnisuinisdanis
ol iugdrszdnydneldizwiegUznaunsnadieg (Ui 2.3-3) lasagyldasdh
® I 5HNENY mminLﬁﬁ'wLﬂu%“']uﬁﬂuiﬂsLmsumﬂ%ﬁmuuuﬁgamLL@iazﬁmﬁhmhﬁiimﬁw
M3¥11g3N33W (Transaction Fee)

A o v o = v A & @ a Aa X

o wisnmwnduiiiudiu Sraziufereunanslduazanuiesiiiadu

® FENUIMITIANIIZILIaITIed wazaanInaugaliliiasngeantasnedule

TransitConsortium | Payment Rider
|
Card Issuer / Clearing House 3 Card Holder
Value
Service Value Service Value Service Value
A A
Transit Agency 1 Transit Agency 2 Parking Operator

Service Provider Service Provider Service Provider

Data Payment Data Payment Data Payment
y A

ﬁlm: Transit Cooperative Research Program 115 (TCRP115)

311 2.3-1 sTVUAITINTEULTLAUUY Closed System
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Transit Consortium fayme”t Rider
h |
Card Issuer / Clearing House _ Card Holder
Value
y N
Service Value Service Value Service Value
A A 4
Transit Agency Merchant1 Merchant 2
. . Goods /Service Goods /Service
Service Provider
Provider Provider
y N
Data Payment Data Payment Data Payment
y A 4

ﬁlmz Transit Cooperative Research Program 115 (TCRP115)

3111 2.3-2 szuUAIYINTzULIAUUY Closed Multipurpose System

Bank A Bank B Bank C
Card Issuer Card Issuer Card Issuer
PaymentT Value TransactionsT Payment
A 4 A 4
Yﬁ'?_e_____’ Rider Transit Consortium
Data
Payment Card Holder Card Issuer / Clearing House
- Payment
Goods/Service vValue Transactions "Payment
i 2
Transit Agency Merchant1 Merchant 2 :
. . Goods /Service Goods /Service
Service Provider H
Provider Provider H
: Payment
Data T e
ﬁlm: Transit Cooperative Research Program 115 (TCRP115)
tﬂl J 1 a
317 2.3-3 szuuaInszuULla (Open System)
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Public 1AL private 12X AT Supporting (P] =
Transport Transport &= S‘E’;Zif:;igcrz:lgsriﬂ) Shopping &%
Private Buses, Payment Systems (EPS), Retail Shops,
& Buses Taxis Electronic Road Pricing Superm.arkets,
- (ERP), Highway Tolls Convenience S.t.ores
Loyalty Card | = o~ Y )
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“Earn Points as You Pay” Canteens
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Environments Access & ID Card & .-
~=a Access Card: Residential Schools, Universities (SCHoOLS)
Small Ticket Items ﬁ/) Buildings, Offices, Factories, Payment Card for Schools:
Govt fees, Utilities, Industrial Parks. canteen, purchases for books,
[ Phone Bills, J ID Mgt: auto registration for stationery, library ID card,
Library fees etc entry into building register attendance

lun: EZ-Link
311 2.5-1 BUSINESS MODEL m3shiinsavasezlulsves Ez-Link

Policy

Land’ r;ur:-—._::c-erhn hority

For Singapore’s

Land Transport Authority’s need

€:!ink

Projects Operations
MSI Global Pte Ltd. EZ-Link Pte Ltd.
(100% holding) (100% holding)
operating and constructing Explore and operate
AFC Systems EZ-Link Card business in

Transit and Non-Transit arena

AN: Singapore's e-Payment System, MSI
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Features

1* Generation (1989) ITS
(Integrated Ticketing System)

2" Generation (2002) EIFS

(Enhanced Integrated Fare System)

3" Generation (2008) SeP
(Symphony for ePayment)

Business Model

Transit centric

Single application

Transit centric

Single application

- Multi-purpose stored value
card

- Multi applications (ERP, retail
loyalty schemes, carpark

e-Coupons, etc)

Participants Single Card Issuer, Multiple Single Card Issuer, Multiple Multiple Card Issuers, Multiple
transit operators transit operators service providers
Settlement Simple clearing house Transit clearing house Central clearing house meeting

financial standards

Business Rules

Hardcoded

Parameterised
e.g. Discount schemes, Fare

bands, rebates, etc

Parameterised
e.g. Discount schemes, Fare

bands, rebates, etc

e-Payment Ready

- Purse integrated with transit
rules and updated by device

- Dependent on transit business

- Purse integrated with transit
rules and updated by device

- Dependent on transit business

- Separate Purse managed by
card application OS

- Purse is independent of transit

(low coercivity - high coercivity)

(memory) RF

rules rules business rules
Security - CRC checks - Security Key Management - SKMS - HSM, SAM, secured
- Security does not meet System (SKMS) - Software token
banking requirements security modules
- Security does not meet
banking requirements
Card media Magnetic stripe Contactless smart card Contactless smart card

(microprocessor based) NFC

Card supplier

Multiple suppliers

Single supplier

Multiple suppliers

for specific projects

Shelf (COTS), e.g. database

Communications | Proprietary Proprietary Open
protocol
Standards Proprietary Proprietary Open
Components Software components are built Use few Commercial Off The Use many COTS - LDAP,

application server, message

queue

A: Singapore's e-Payment System, MSI
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JaIeden (Single Issuer) luszuy fa EZ-Link lagd Transit Link 6’fi<1Li‘ju;j@mﬁumimoﬁmmﬂﬁuL'Suadu”m
(Master Load Agent) %a’lumiﬁﬂﬂﬂi:qn@“lm"’lmwunﬂiﬂaJd’m‘l,my'cazlﬂmwmudamamummimz aulu
ﬁqsﬁﬁ]ﬁvl,&islfﬁi:umuddﬁmiﬂizqnms'l"ﬁvﬁun”mwiﬂ%mmmﬂ"ﬁ”’l,&imﬂLﬁaLﬁm_m”mzuwuﬁdma"ﬁummsmz

Tuszuulassaienugruszudaivdlaganson lul@vasszuy EIFS ‘Lm:mummmmLLamvl,@T@ﬁgﬂﬁ 2.5-4
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Issuer Bank
(Citibank)

Card Manager
(EZ-Link)

Transit Acquirer
Master Load Agent
Transit Issuer
(Transit Link)

Transit Operator Transit Operator
(SMRT) (SBST)

A: Singapore's e-Payment System, MSI

31l 2.5-3 slupunsdnnnIzLUITIN wIzazusnaslstmadsalys

Back-End Clearing House Device Manager
(Operated by EZL)
Tier 5
Bus Acquirer Rail Acquirer Non-Transit
Tier 4 /(operated by TL) (operated by TL) Acquirer
<BSTB \ SKG/PGL | BPLRT
Operator C::tral (o] :r“:tl:: (B:::tral SBST NEL Rail SMRT
P P Operator Central NS-EW Rail Operator
Computer Computer
Tier 3 -I- I Computer Central Computer
| | SKG/PGL BPLRT
Depot Computer Depot Computer NEL NS-EW
System System " Station Computer L Station Computer
Tier 2 T y I I 1
Stati Equi t Stati Equi t
SBST On-Board SMRT On-Board atlon Equipmen ation Equipmen
Bus Equi ¢ Bus Equi ¢ (Fare Gates & (Fare Gates &
Tier 1 us Equipmen us Equipmen Ticketing Machines) Ticketing Machines)

AN: Singapore's e-Payment System, MSI

{ ¢ v & 1 Y an
3171 2.5-4 lassadwitugwszuudaiualagasaalwsinuasszuu EIFS Tuszazusn

luszozdoan Wadaed w.a.2550 ladnswanannszuudauuy Closed Multipurpose System wyureantas
Nean (Single Issuer) 1uszuuiila (Open System) I@mﬂmmu@aaﬂﬂ'@iwmmw (Multiple Issuer) lagseuy
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Twifinannfifaantas (Card Manager) ld 4 Mo Jduuunadudiumsszuudriuluszuulmivenlminafanlls

CREVARIY LLﬁ@]\‘]@T\‘iE‘Uﬁ 255

luszuulassasnsiugiuszuuiaiuanlasanson lud@uo93zun Symphony for ePayment (SeP) luszuulna

CREVRRIY LLﬁﬂdeﬁﬁvdgﬂﬁ 2.5-6

Issuer Bank
Issuer Bank Issuer Bank Issuer Bank
(Citibank)
Card Manager Card Manager Card Manager Card Manager
(EZ-Link) (NETS) (Telco-NFC) (.-.)
Transit Acquirer, Master Load Agent,
Transit Issuer (Transit Link)
| |
Transit Operator/ Load Agent Transit Operator/ Load Agent
(SMRT) (SBST)

A Singapore's e-Payment System, MSI
3517 2.5-5 JupunsaninnIszuuaITa lwszuulusizesdsanadsalys

SeP SYSTEM ARCHITECTURE

Back-End Clearing Back-End Clearing
House 1 House 2
(Operated by EZL) (Operated by others)

Transit Acquirer
(operated by TL)

SMRT Bus & Rail
Central Computer

SBST Bus & Rail
Central Computer

I I I I
Bus Depot Rail Station Bus Depot Rail Station
Computers Computers Computers Computers
Tier 2 I { I I
Fare Gates & Fare Gates &
On-board Bus Ticketing On-Board Bus Ticketing
Equipment . Equipment .
Tier 1 Machines Machines

AN: Singapore's e-Payment System, MSI
{ $ @ [J 1 o an ]
3171 2.5-6 lassassiiugwszuvdaivalagansoalwsinvasszuy SeP Tuszuulna
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iagamﬂ%mulm:uulmiﬁ QB (QB Pte Ltd.) Lﬂuqﬂ”nmamTaQamﬂ‘*ﬁmuluﬁmgiﬁaﬁuﬁleisl,"ﬁi:uwuﬁ{l
(Non-Transit Acquirer) &% Transit Link Lﬂu;‘iﬁ'smamj”aQamﬂ’ﬁ”\i']ulu@ﬁm:uumudammmmmim: (Transit
Acquirer) %GQ‘S’JU?’J&J‘IT@JHN (Acquirer) ﬁ]:ﬁﬂ%ﬁﬂﬁﬁﬁ;ﬂ%QamﬂfmwﬁmamLLa:ﬂi:ﬁnﬂiagavlﬂﬂ’a;jaanﬁm
(Card Manager) @39 Tuszuuaasan ugesléidu Transaction Flow szuulnaaasdsznedionlds 61”03‘1J‘F'1' 2.5-7

Transaction Flow for SeP

Non-Transit Acquirer CARD MANAGER 1

EZ-Link
QB EZ-Link

« Clear transactions from
,\‘ acquirers and settle with
Transit Acquirer EZ-Link issuers

1
y; Transit Link 4

. Receive transactions from
EZ-Link, NETS, Singtel,

TL (STT, Passes)

LL T

. CARD MANAGER 2
operators and mask transit

information before sending

to other card managers

« Clear transit revenue

Singtel
]
between operators CARD MANAGER 3
« Maintain transit

pmmmm
-
L

Legend parameters

[ > Transactions

Open Protocol for other

issuers

AN: Singapore's e-Payment System, MSI|
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2.6 d31

Q

PINMFAATIERIIAU F1ANFANE 16N EﬂLmumi@hLﬁumﬁ:uu@J'ss'wlmzmmnmaaLL@iazﬂJsszmﬂmg
azifluszuudauuy Closed Multipurpose System lanfiaaniaIneidu (Single Issuer) Folumssuiiums
5:uum‘“+aiam:vl&isjamﬂﬁifwﬁaumﬁam:umﬁﬂ (Open  System) athalsnaaluszuuTauuy Closed
Multipurpose System 3zHRUIBINUNAIAI? mmlﬁmgLLalu@Tmnwaaﬂﬁm LLazgﬁaﬂ’mmmsnﬁﬂﬂl‘ﬁ”lﬁﬂ%
luszuuvnes Lm:ﬁm”mnﬁmn”uf?lumﬁﬁzmﬁuﬁwLm:u%mﬂmﬁ”mﬁqiﬁa5u°7fLﬂ1Tﬁamxuumww:mﬁhi:

yasinen (Micro Payment)

1uﬂwﬁlﬁ;ﬁ‘uvlﬁﬁﬁmﬂﬂim°nﬂvlﬁmmmzwm%iwghzummmﬁ@ (Open System) lagaausindlanuAAsUIANT
Lm:mﬂgiﬁaﬁuﬂ S'Id%\‘iLﬂuﬂ}ﬂwﬂﬁﬂﬂ”@ﬁ‘ﬂzﬁﬂﬁﬂliﬂEliz‘]J‘]Jﬂ’]i“ﬁ’]izLﬁul‘ﬁﬂu‘i:UULLUULﬂ@ (Open  System)
I@Ului:uuf:a:ﬁ;jaaﬂﬂmmmsmsJ (Multiple Issuer) L% TWIANTAN 9 %dludauﬁﬁaﬂ'@ﬁ sansnin lgnasle
smldnarnsuaznannatsnnidu LLﬁizuuf‘:ﬁlzﬁmwwﬁ'usﬁauﬁmmiﬂwLﬂﬂiuiaﬁ@iwa6] uszynely
udaztasaadununsdiumlasnulaluszazan waaghslsfianuasinsfarsondunadszlomivilaan
msa@@i”unums@‘hLﬁumﬂﬁﬂuﬁumlfﬁhsjmsﬁ'mUmsﬁl,ﬁm‘}(ma:@hLﬁﬂiamamnmsm“m’iuamaaga@h
Sunisalaleld (Float) Tuiias
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