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L&i ngd

Slides dwoc soan thdo dwa trén cac tw liéu cia déng nghiép, cac
nha cung cap phan mém core chirng khoan va cac nha cung cap
phan mém khéc.

Céc tai liéu khi cong bbd da dwoc chinh slra khac véi nguyén ban dé
tranh tiét 16 bi mat thong tin, nhwng qua ngwdi trinh bay van truyén
tai dwoc cac y twdng co ban.

Muc dich céng bd tai lidu la dé giao lwu, hoc héi cong ddng ngudi
lam nghé CNTT, thu nhan nhirng y kién phan bién dé khi quay lai hé
thdng co thé 1am cho no tét 1én.

Tai liéu va trinh bay ciing 14 dip d& cdng ddng CNTT c6 dwoc khai
niém va hiéu hon vé hé thdng chirng khoan, giao dich trén thj trwdng
chirng khodn, t&r dé c6 duwoc sy twong tac tot hon ddi véi anh em
dang lam trong linh viec nay.



Gioi thiéu



Vi Viét Anh

» Tt nghiép dai hoc Bach khoa Paris, dai hoc vién thdng qubc gia Phap
» Thac sy dai hoc Columbia (New York city)
»Kinh nghiém:
»Lam viéc tai Tervela Inc (NYC). Tervela la mét trong nhirng nha tién
phong vé middleware tai Wallstreet, 1a céng ty dau tién dwa giai
phap messaging dwa trén hardware
»Sang lap OCTech
» Stock Exchange Gateway, Order Routing System — C, C++,
ZeroMQ, Oracle, PostgresDB



Nguyén Nhéat Quang

»Bach khoa Ha Noi, Dién t& Vién thdng + Dai hoc Qudc gia HN, CNTT
»Cac cong ty da lam viéc: CDiT, VTN, Hanoi Telecom, CBOSS, SHS,
FPT
»Kinh nghiém:
»Hé thdng Telecom Billing (VNPT, VTN) — C, C++, STL, Lua, Delphi,
Oracle
»Hé thdng Mobile Tracking System (BCA) — C, C++, Oracle
»Hé thdng Core chirng khoéan (iBroker, eSMS, Miroku) — C#, C++,
Java, Oracle, MSSQL, MySQL, ProC, WildFly, Spring, ActiveMQ,
Infinispan, Nginx, Crystal Report, iReport.
» Stock Exchange Gateway (C++, C#, MSSQL, MSMQ)
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Kién trac cong trinh I&n, dac ché, sang ché
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Tai sao can kién trdc?
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Két luan phan 1

1. Khai niém vé kién truc
2. Vai trd thiét yéu cia no trong viéc xay dwng bat cir 1
thir gi — bao gébm phan mém, dac biét 1a cac phan

mém I&n, phirc tap, nhiéu yéu cau khat khe
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OVERVIEW VE THI
TRUONG CHUNG KHOAN
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S& GDCK — Ngi trao doi mua ban CK




Bang gia / bang dién ching khoan
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Khdp 1énh thong qua SG GDCK
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Core chi'ng khoan trong cac moi tucng quan
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NGi dung trao doi dir liéu
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Thai gian trao doi di liéu
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LICH SU PHAT TRIEN
CORE CK TAI VN
& CAC VAN DE



Cac NCC Core chwng khoan tai VN

» CORE NOI
»FPT.BOSC (FPT) — chiém linh thj trwéng trong giai doan dau
»FPT.Index
»FPT.UTS: tir 2009, thay thé cho Index
» @Direct (FSS)
»VSSD.SBS — 15 CTCK, ttr 2007, trién khai cho SHS,BSC,
» Thong Nhat
» MegaStock (RPSoft) — VTS, Click & Phone, WSS
» Stock24 (TLS/MBS)
»KLS
»Navisoft — eBroker, eTrading (ABS, Tan Viét)
»Goline
»HT2D — SMS, iTrading, Rabbit Trade
»FSS - Flex



Core chirng khoan tai VN

» CORE NGOAI
»FreeWill
»Lotte — HPT (Tong Yang — HPT)
» AFE (Hongkong)
» TTL (Hongkong)
» Syscom (Taiwan): PNS
» CMS-Nova/TAW (Australia + India)
» 3i-Infotech (India)
» Okasan & Goline V-GAIA (hop tac Nhat Viét): MHBS
»Formis BASS EBOS/EBETS (Malysia): ABS
»Miroku (NRI — FPT, phai sinh)



Thi trwong Chirng khoan Viét Nam

» CAC PHAN MEM khac CORE
»Gateway:
»OCTech (Gateway, ORS)
» Stockbiz
»Ké toan:
»Bravo
»Oracle
»Web, datafeed, dich vu di¥ liéu
» Vietstock (web, datafeed)
» Stox/StoxPlus
» CafeF, Cophieu68, iStock.vn...

»BANK Connection
» CAC HE THONG PHAN MEM CUA CAC CO QUAN QUAN LY
»Hé théng cia S& HNX
»Hé théng ctiia S&@ HOSE
»Hé théng VSD
»FIS, FSS, Navisoft



Kién trac ng dung 1 phan mém Core hién tai
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Mot s giao dién Trading
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Mot s giao dién Trading
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Mot s giao dién Trading
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Thi trweong chirvng khoan VN

» PHUONG THU'C BDAT LENH va QUAN LY DANH MUC

» Thoi gian dau: Quan ly 1énh = Excel, Dai dién san, dat |énh
bang goi dién...
»“Thong san”, két ndi CTCK — S& bang phan mém, bé dai dién
san. Tw ddng cap nhat két qua GD.
»Nhan |énh tw dong, giao dich online qua Internet, mobile
» SAN PHAM, DICH VU:
»Lénh thédng thuwdng, chuyén tién thi cong
»Giao dich ky quy, chuyén tién online, thanh toan T+3
» Giao dich phai sinh
»Ban khdng, giao dich trong ngay, thanh toan T+2, T+0



Lién 1 Luu FPTS

CONGTY €O PHAN CHUNG KHOAN FPT 4
Tru 36 chinh, Ting 2 - 71 Nguyén Chi Thanh - D&ng Da - Ha Nai - Vies Nam BAN
Tel: (84.4) 773 7070 - Fax: (84.4) 7739058 - Website: www.ipts.com.vn
SECURITIES A
SECURITIES PHIEU LENH BAN
(SELL ORDER)
T&n KhAch hANG (CUSLOMEr NBME) .....c.cvvuereriseiversrsersnssssssssessasisssssisssssasansan SE CMND/ PP NUMDEF: ....ccvevvnerivenanenns
Ngudri UQC UY QUYEN (AULhONZEU PEISON):.........eeeeeeeeeeesieissnnmsneneeesnnes S8 CMND/ PP NUMbBET: <...cvvvveevianrnennnn
S6 Tai khoan (Account number): ol5]8
Gia Phan danh cho céng ty FPTS
(Securities (Quantity) Lénh gi&i han (LO) Lénh Sé hiéu lénh
Code) (1000VND) ATO, ATC,MP (Order Number)
1 2 3 4 5
Ngay/Day............. Thang/Month.......... N&m/Year.............
Kiém soat vién Nhan vién méi gi&i Khach hang (Ky, ghi ré ho tén)
(Supervisor) (Broker) (Customer)

* Khich hiing khong phdi didn vao muc (5) / Customars arm no! requestad to Ml in (5)
* Khdl egng: dom vj 01 CK /7 Quanidy: 01 Share Unit.

01.02-BM/CK/HDCV/IFPTS 10




Thuwe trang & Cac van dé



Kién trac chap va, di dang, hoac khéng co KT




Thwce trang

»So lwong cac CTCK: gan 100 CTCK, gi® rut xudng con 71
CTCK dang hoat ddng (theo danh sach thanh vién hnx.vn ngay
3/5/2016) > qua ddng, qua nguy hiém

» Thi trwdng con ton tai nhiéu dac diém ci: T+3, nhiéu khau giao
dich chwa tw ddng, giay to tha tuc rwd'm ra, chwa co nhiéu san
pham tai chinh t6t, KHONG MINH BACH, bi thao tung, lam gia
(d6i 1ai, tay to).

» Chat lwong hang hoa chwa cao, von haéa thj trwdng thap, thanh
khoan thap (ngay 3/5/2016, nguén cafef.vn)

VN-Index: 598.37 +6.70 +1.13% HNX-Index: 80.68 +0.43 +0.53%
GTGD : 1,802.7 ty VND GTGD : 366.9ty VNB
&4 =H— —t 5 85
Culed v ColeF 1,
a0 AA..' 83
— |
506 A - 81
e, e R i
Dcz , k | W Al ? | 79
I

_l .--! | : el ) : : | i
0815 10301130C 0014001445 0800 1000 11230300 14:004:45



Cac van dé hién tai

»Nang lwc thap (Capacity): s6 lwong khach hang cung lic cao nhat 1a
vai nghin, thye té < 1000.

» Thoi gian dé dat 1 1énh 1a cham (tdc dé thap): chuc 1énh / s

»L6i: dup Iénh, sai lénh, ban khong...

»Néu thi trwdng phat trién, volume tang, dich vu ma&i trién khai >
knong dap rng duorc.



Mét sO trwdng hop sw cd phan mém Core

»(2012) HSC (AFE) bi 16i hé thong GD do nang cap HT,
thay dbi cac tham sb hoat ddng clia HT.

»(2014) SHS (LotteHPT) nghén cb chai khi giao dich,
hé thé‘ng Qét lénh “do”, khach hang phan nén,’b(fc xuc.
Bi nhiéu lan, trong thoi gian dai, ma khong khac phuc
dwoc triet dé.

»(2014) VNDirect (FSS) bj 16i ddy nham |énh 1&én S&

HNX, hon 20k !énh trong 1 phut. Phai khéc phuc hau
qud rat nang né, thiét hai hang chuc ty dong.
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KIEN TRUC HE THONG
CORE CHUNG KHOAN



Kién trdc tong thé Core chiing khodan

»5 huGng ti€p can:
BA — Business
PA — Performance or Non-Function requirements
DA - Data
AA - Application
TA - Technology



Kién truc tdng thé Core chirng khoan

BA C4u truc nghiép vu
Kién tric nghiép vu Yéu cau nghiép vu

PA Non-functional requirements
Kién trdc nang luc Phan tich thi trwvong CK

DA Kién truc, dinh nghia dit liéu

Kién trac dir liéu

AA Cau truc chirc nang, irng dung

Ki€n tric &ng dung

TA Cong nghé, Software Stack,
Kién trdc cdng nghé Lwoc d6 Software, Network & Hardware




Kién trac nghiép vu

Account

0Open/Close Account
OCustomer/Account info.
OSignature/Password Mng.
OFault Mng.

OVariable List Check
OAccount History
OAccount Balance

Settlement

~
.

OBuying/Selling Settlement
OPut-thru/Bond Settlement
Date Mng.

OSettlement Cash Transfer to
Bank

OCommission Grade /ratio
Mng.

OInquiries/Reports

~

-

Securities and Custody

OStock info Mng.
OSecurities Deposit &
Withdraw

ORights basic Info Mng.
ORights
execution/Correction
Olnquiries/Reports

BACK

Cash

I
|

OCash deposit/withdrawal
OBank information Mng.
OTransfer

Olnterest on deposit
[Bank Connection

L

DE|E]

OMarket Data
OStock Price Data
OTick Data
OOther data

Finance Service

OStock basket, limit policy
OStock evaluation
Olnterest/Fee Mng.

OPay in advance/Repayment
OLoan/Repayment
OMargin/Loan info Mng.
Olnquiries/Reports

-

Order

OBuying/Selling Order
OOrder Correction/Cancel
0Odd lot Order

OPT Order

OConditional Order

ODeals Correction

0Order & Match List Inquiry
Olnquiries/Reports

Accounting
Gateway to Exchanges

Call center

Remiser

OPerson in Charge
Registration

OAccount activities/status
OBroker performance report
OBranch performance report
OAgency performance report

Common

r
.

[Basic Information Mng.
OCommon policy
OAuthentication
[JAuthorisation
Olnquiries/Reports

SMS Gateway
Bank

External Institutions
(Securities Depository)

VSD Gateway




Front va Back office

BOD (Ngay 11&n, dau ngay)
( \ OTT Khach hang, tai khodn, Gy quyén /
[Thong tin CTCK, moi gidi
S6 du tai khodn CK clia KH
S6 du tai khodn Tién clia KH

EDCh'nh sach dich vu (Ky quy, Han muc, Giao dich)

EOD (Ngay 11an, cudi ngay)
[JLénh, KQGD
0D lieu thi truong, gia CK

Front [————————3> Back

Oﬂ:l ce Thsi gian thuc Ofﬂce

1S du tai khoadn Tién, Giao dich Tién
(DT liéu thi trucng, gia CK

[—

—

Thdi gian thyc
OThoéng tin KH, hgp déng, Gy quyén
0S6 du CK, GDCK

[JS6 du Tién, GD Tién (Thanh toan, bién nhan, ndp, rat, chuyén khoar, ¢6 tuc...)
\ / 0Chinh sach dich vu (Ky quy, Han muc, Giao dich) K




Kién truc tdng thé Core chirng khoan

BA

Ki€n tric nghiép vu

C4u truc nghiép vu

Yéu cau nghiép vu

PA

Ki€n tric ndng luc

DA

Kién trac dir liéu

JAVAY

Ki€n tric &ng dung

TA

Ki€n tric cdng nghé

Non-functional requirements

Phan tich thi trwvong CK

Kién truc, dinh nghia dit liéu

Cau truc chirc nang, irng dung

Cong nghé, Software Stack,
Lwoc d6 Software, Network & Hardware




Performance Architecture — Market Analysis

VIETHAM GDP

200 186.2

180 171.22

160 155.82

140 135.54

120 115.93

106.01
99.13

100

7T
a0

66.37
57.63
.
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2006 2008 2010 2012 2014

e | ] ] .

Gia sir mirc tdng GPD trung binh = GRavg dat dwoc 14.07% (rat cao)

Year4 GDP ($bil) % Market Cap/GDP Market Cap ($bil)
2014 171.22 32% 54.79
2022 468.04 (based on 70% (government’s report) | 327.6
GRavg)
- Market Cap increases 5.97 times (327.6/ 54.79) ~ 6 times




Performance Architecture - Account Number Analysis

Account number analysis

Current 1.5 mil accounts in VN.

10 top BRs take 65% market share --> let assume
take 65% account number ~ 1mil

Each BR in top10 take 100k accounts on average

Average (top 10 market share) - both retail &
institutional customers

Order number per day

2-10k, peak may be 30k

No of transactions per day

100k — 500k altogether

No of order transactions per day

10-50k, peak may be 100k
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Néu thi trwong phai sinh hoat dong manh

- Ty lé giao dich phai sinh chiém 1 ty trong cao trong téng khdi lwong
giao dich

- Ty I& thanh khoan cua derivatives / cash tay thudc thi treérng CK moi
nwdc, c6 nhivtng nwédce tinh bang 1an

. DPa&c biét tai TTCK My, khéi lwong giao dich phai sinh chiém ~ 95%,
khdi lwong giao dich “thwc” chiém ~5%

« Thuwec té trén 1 s thj trwdng khac VD Vang, FX, ty |é trading cla

phai sinh rat cao



Performance Architecture - System targets

Market Cap tang ~ 6 lan dén 2022, néu tinh ca thi trwéng phai sinh c6 thé sé nhiéu
hon (~ vai chuc lan).

Loai hinh Muc Hién tai (1CTCK) Muc tiéu 2022 (1CTCK, 6 lan)
Reliability / MTBF 45,000 hours (5 100,000 hours (12 years)
years)
Availability Operating ratio 99.999% (five nine)
Serviceability | MTTR ~ 1 hour
(100,000/99,999)
RTO N/A None (auto fail-over & fallback)
RPO N/A None (auto fail-over & fallback)

Integrity

Data Collision

Yes

No
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Performance Architecture - System targets — Additional Explanation

Level of Percent of Downtime /Downtime\
Avalilability Uptime per Year per Day

1 Nine 90% 36.5days | 2.4 hrs.

2 Nines 99% 3.65 days 14 min.

3 Nines 99.9% 8.76 hrs. 86 sec.

4 Nines 99.99% 52.6 min. 8.6 sec.

5 Nines 99.999% 9.25 min. .86 sec.

6 Nines 99.9999% 31.5 sec. 8.6 msec

. J




Performance Architecture - System targets

Hiéu nang Khéi lvong Chi giao dich Trading 10,000 60,000 order requests 600,000 order requests
giao dich
Tat cé’ giao dich (trqding + 1 triéu 6 triéu 60 triéu
truy van + nop rat tien...)
Sé giao dich Chi giao dich trading 1,000 6,000 60,000
dong thoi
Tét ca giao dich (trading + 10,000 60,000 600,000
truy van + nop rat tién...)
D liéu thi Sé lwong Ma chirng khoan 660 1,000 1,000
trwon .
g SO lwong tai khodn 100,000 600,000 6,000,000 (scaled)
Do tré Order response time (tinh ca 100ms-1s 50-100 millisecond 50-100 millisecond
do tré dwong truyén)
Order response time (Chi 30ms-500ms 10-20 millisecond 10-20 millisecond
Gateway)
Data distribution time 100ms-1s 10-100 millisecond 10-100 millisecond
Bang théng Sé lénh / giay 100 600 6,000 (scaled)
Sé giao dich / giay 1,000 6,000 60,000 (scaled)
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Kién truc tdng thé Core chirng khoan

BA C4u truc nghiép vu
Kién tric nghiép vu Yéu cau nghiép vu

PA Non-functional requirements
Kién truc nang lwc Phan tich thi trwrdng CK

DA Kién tric, dinh nghia di liéu
Kién trac dir liéu

AA ' C4u tric chie ndng, ng dung

Kién trac rng dung

TA | Cong nghé, Software Stack,
Kién tric cong nghé Lwoc db Software, Network & Hardware




DA: Kién tric di liéu
e

K€ toan Bao céo CRM Két n&i HT khac
el -B4o céo ~CRiV -Gateway
- Management “H& trd ra quyét dinh -Sales force mngt _Interface




Kién truc tdng thé Core chirng khoan

BA C4u truc nghiép vu
Kién tric nghiép vu Yéu cau nghiép vu

PA Non-functional requirements
Kién truc nang lwc Phan tich thi trwrdng CK

DA Kién tric, dinh nghia di liéu
Kién trac dir liéu

AA C4u truc chirc nang, rng dung

Kién trac rng dung

TA | Cong nghé, Software Stack,
Kién tric cong nghé Lwoc db Software, Network & Hardware




ién trac yng dung — mo hinh logic

Client Presentation Business Data Access Database Gateway & IF
Common Services ( Canfiguration, Logging, Security, Audit, Email, SMS, Scheduling) ) o/SFTP—
File Server
For BO
BO Gateway

Browser/Mobile
Browser

[ View (HTMLS)

L

Controller (JS framework) ‘

1

Front End Services Layer (JS
) framework)

JSON compressed

Data Rest Services call

Restful + Websocket Resource
Layer

SFTP/SCP gateway

5.4

!

OMS/EMS
(Active/Standby)

14
Order Processing
24
Execution
Cathe
Business Layer gehe Replicate pr h Cache for Biz Layer

Cache for DataFeed

22

VM

MQ gateway

External Systems

File Server
FO-BO IF

SCP/SFTP ScP)

42

VV\‘/l or TCl

7 B

S
Vi or TP

Back Office System

ISFTR

Exchange Gateway

Trading Gateway

(2l

L% Real-time Data

Exchange System

Sending Module

Trading Gateway

Trading Module

Receiving Module

Broadcast gateway (UDP)

"Cache Client protocol

33a
Cache Replicate protocol

JPA
52

Cache Client protocol
3.3b

Data Sync

34b
IPA

I

Data Feed Gateway

Cache Client protocot

Real-time Data Gateway
(TCP/IP, FIX, REST, SOAP)

Data Access

Data Feed
Databases

Main
Databases

Periodical Data Gateway
(REST, SOAP)

File Gateway (Secured
FTP)

Broadcast Module

Data Feed System

SCP / SFTP

File Server
For Data
Feed

Variable Protocols
(TCP/IP, FIX, REST,
SOAP or SFTP)




Kién truc tdng thé Core chirng khoan

BA C4u truc nghiép vu
Kién tric nghiép vu Yéu cau nghiép vu

PA Non-functional requirements
Kién truc nang lwc Phan tich thi trwrdng CK

DA Kién tric, dinh nghia di liéu
Kién trac dir liéu

AA C4u truc chirc nang, rng dung

Kién trac rng dung

TA | Cong nghé, Software Stack,
Kién tric cong nghé Lwoc db Software, Network & Hardware




TA — M6 hinh trién khai cai dat

Application Server

Twitter

AT bootstrap, CSS 3

WebSocket (JavaEE) RESTeasy
EB 3.2 Hibernate 4

Wildfly Application Server 9.0.1.Fnal

Oracle JDK 8
DRBD

Red Hat Enterprise Linux 7.1

Internal Gateway
Infinispan SFTP (OpenSSH)
EB 3.2 Hibernate 4
ActiveMQ ZeroMQ log4J
Oracle JDK 8
DRBD
Red Hat Enterprise Linux 7.1

VW or Physical Machine

Internal Load Balancing Server

nginx1.9.3
Red Hat Enterprise Linux 7.1

VM or Physical Machine

Database Server

MySQL 5.7.7

DRBD
Red Hat Enterprise Linux 7.1

VM or Physical Machine

Infinispan log4J
Oracle JDK 8
DRBD
Red Hat Enterprise Linux 7.1

VM or Physical Machine

Exchange Gateway
FXEngine
ActiveMQ ZeroMQ log4J
Oracle JDK 8
DRBD
Red Hat Enterprise Linux 7.1

VWM or Physical Machine

Datafeed

ActiveMQ ZeroMQ
Oracle JDK 8
DRBD
Red Hat Enterprise Linux 7.1

VM or Physical Machine




N

Investors

TA — So dd may chi thyc té

CORE SYSTEM

HT BEN NGOAI

HTTPS——— =§(:Z§%

Load Balancer active

VRRP

Load Balancer standby

HTTP

App server active

o

—t =

Cache active

OMS active

OMS standby

—t 3

Cache active

Synchronizer Active

Synchronizer Standby

Back

DB slave

ExternalGW
active

ExternalGW
standby

Exchanges

Auto-t—

(&

HOSE

Datafeed active

Datafeed standby

)
3

(i

Data Vendors

Data Vendors




TA — Load balancing



TA — Load balancing

» St dung 2 loai request tir client: RESTful, Websocket
»HTTPS RESTful dé 14y truy van thong tin tai khoan, gia chirng khoan ban
dau, dat 1énh...
»Websocket dé update gia chirng khoan, update trang thai 1&nh trong phién
giao dich...

»HTTP/S la giao thire stateless nhwng Websocket la statefull, do
vay phai chia viéc quan ly connection ra lam 2 dbi v&i load
balancing.

» Cong 80 cho websocket WS

»Cdng 443 cho HTTPS

»Load Balancer phan phdi request dén cac application server
dwa vao tén mién.



TA — Load balancing

»Nginx: Load balancing + fault tolerance cho web server
» Toc d6 va hiéu nang
»Nhe
»On dinh, tin cay
»Dé dang cau hinh
»Cong dong st dung
»LVS — Linux Virtual Server
»KeepAlived

»C4au hinh

»Quan ly connection theo domain

»D3am bdo performance cho websocket bang viéc nén di liéu

» Multi-tenancy: nhiéu cdng ty, nhiéu chi nhanh. Dich vu theo tén mién. SSL
accelerator.

# | Téncongty | Chirc ndng | Tén mién Céng LB Cdng trng dung
1 AAA RESTful AAA.tenmien.com 443 8080
2 BBB RESTful BBB.tenmien.com 443 8081
3 Common WebSocket | Websocket.tenmien.com 80 9080




TA — M0 hinh Load Balancing

/ LB1 Active \ / App Server 1 Act%
StatusCheck——b/—\

JBOSS
equest: > u

)

KeepAlived

~,

Status Check K
Virtual IP Heart Beet
Request
LB2 Standby \ \

N

Websocket '
RESTful \

App Server 2 Active

-
r"
-
- \

-~

KeepAlived

JBOSS

(




TA — Load Balancing — két noi

e J

/ / Load Balancer\ \

k.tenmien.com:44 websocket.tenmien.com:80
To App Server 1 :8888 To Application Server#1 :1234
To App Server 2 :8888 To Application Server#2 :1234

\ J

App Server 2 \

Web: 8888 Websocket:1234

/ App Server 1

Web: 8888 Websocket:1234




TA — Database



TA — Database

»MySQL la sy lwa 4
chon t6t vi free, dU
manh g‘
» Oracle dat hon, Ia 2
s lwa chon t6i wu £
hon vé téc do, hiéu 3
nang, danh cho cac o3
CTCK co tién §
O
R
el Wbk ecoms

Business Services Military

9 9

4 days 8 hours 50 mins



TA — MO hinh Database

Load
Balancer '

3

Slave A

Slave B

Master-Slave Replication

Slave C

wmmee \\rite Operation
wsws Read Operation
====» Replication

Master

Node D
Multi-Master Replication



TA — MySQL Master-Slave Replication

Replication
Key l l
@ MySQL Me l MySQL Slave 1 | l MySQL Slave 2 l MySQL Slave 3
. Reads Reads Reads
|
Reads [ Web Client Web Client Web Client
Writes
Client Data
<

Replication _
— " ( Load Balancer 3
—— .

1 |

Clients



TA — Database — dong bo dir lieu

»MySQL replicate di¥ liéu tlr master server sang slave server. Co 2 phuwong thiec:

# | Phwong thirc Mo ta
1 Asynchronous — Bét | Khi application update qG’ [iéu vao master
dong bd server, Mysgl gri phan hoi vé Application ma

khong can doi dir lieu duwoc “replicate” sang
slave server.

2 Semi-synchronous - | Khi application update d@r liéu vao master
Ban dong bd server, Mysql gii phan hdi vé Application sau
kni doi dir liéu dwoc “replicate” sang slave

server.

»PT ban déng bd cham hon nhwng dam bao duwoc dir liéu duoc nhat quan
»Viéc copy di liéu dwgc MySQL thwe hién bang cach copy binary log file tw
master sang slave server.



TA — M6 hinh Database — ban dong bd

client

master 3

ConnectionPool Replication®

4

READ/WRITE

client

4

slave




TA — Database — HA

» St dung LVS, KeepAlived, VIP

»Cac server that sé sir dung chung mét IP ao, sau do
dung KeepAlived dé quan ly

» Tai mot thoi diém KeepAlived sé kiém tra xem 1a cai
IP 4o dang trd t&i may vat ly nao. Néu connection OK
thi gitr két ndi do, néu khdng thi release va trd sang
con khac.



TA — MO hinh Database — HA

Application
Network

10.0.0.100

VIP

" Linux Virtual

~ Server (LVS)
ssh 10.0.0.98 y ¥ 10.0.0.99 ssh
~ IPVS Pvs2

1

192.168.0.2
Replication

192.168.0.1 192.168.0.3

Cluster
Network




TA — MO hinh Database — MHA

Application




TA — MO hinh Database — MHA

Application
Read
Write
' LVS
| VIP | VIP
L]
I—/
New Master

Replicate




TA — Caching



TA — Caching

»Cac cobng nghé khac:
Couchbase, MongoDB, Redis, Memcached, Ehcached...

»Lwa chon Redhat Infinispan, cac chirc nang

 Transactions
* Persistence
* Map/Reduce
* Querying



Infinispan — Core Architecture

Remote App 1 (C++) Remote App 2 (Java) Remote App 3 (.NET)

Node (JVM) Node (JVM)
MemCached, HotRod, REST, MemCached, HotRod, REST,
WebSocket (*) WebSocket (*)
Embedded App (Java) Embedded App (Java)

_ Notification _ Notification
Storage Engine | Transactions / XA Storage Engine | Transactions / XA
(RAM + Query (RAM + Query
Overflow) Map / Reduce Overflow) Map / Reduce
< Monitoring Monitoring
TCP/UDP
Transport (JGroups) ~— —— Transport (JGroups)




TA — Cache — Server Model

-
-

m'}}ﬁ‘é}:cémé’** d
_ <Hot Rod> r-"=*'
—
fmemcached> ‘1'
= u' -

JBoss Web

<HTTP>
o REST
E‘ ? D_-{ Connector

Unicast



Architecture: Clustered Lib

Library Mode

Infinispan App

JVM

» Cluster
Infinispan App

JVM

Infinispan App
JVM

Use as library

— More feature
— Richer APIs

— Programmatic/declarative
configuration

— Extendable/embeddable
— Faster (API call)

— App doesn’t know it's on
cluster



Architecture: Server

Server Mode Use as server

— Remote

Infinispan

JVM « Memcached,

App e, REST, Hot Rod,
WebSocket

" — Data tier shared by

App Infinispan Cluster multiple apps

JVM

| — App doesn’t affect
Infinispan |
X\/ JVM cluster
App ‘IIIIII““

— Non-java clients

« Java, C++,.NET,
Ruby, Python

uEEN
% e




TA — Cache Listener / Notifications

* Cache/CacheManager events

* fJopology changes

*Entries being added, removed, modified
* Cluster listeners

glListener
public class PrintWhenAdded {

@CacheEntryCreated
public void print(CacheEntryCreatedEvent event) {(
System.out.printin(“New entry " + event.getKey() + " created in the cache®);

}




TA — Cache - Mode doc, ghi di li€u

» Replicated mode: tat ca dir liéu dwoc replicated qua tat ca cac
server. Doc di¥ lieu nhanh hon, ghi lau hon Distributed mode.

» Distributed mode: di¥ liéu dwoc khdng replicated qua tat ca
server. Doc di¥ lieu lau hon, ghi nhanh hon.

M6 hinh phén tan M6 hinh nhan ban

VVVVVVVVVVVVVVVVVVVV

Write (KeJy, Value) Read (Key, Value) Write (Key, Value) Read (Key, Value)

VVVVVVVVVVVVVVVVVVVV

Data
Key Key
- VVVVV
v
m Node 2 Node 3 Node 4 Node 1 Node 2 Node 3 Node 4




TA — Cache Clustering

» Tat ca cac server lién quan dén viéc trao déi dir liéu dwoc dua
vao trong 1 cluster. S&r dung multicast network dé déng b6 dir liéu
gilra cac server trong cluster.

» Cac server gom co:
»Application servers
»OMS servers
»Cache servers
»Datafeed Servers
»Internal GW servers

»External GW servers



Cache HA: Cluster da node

) o L 5%



TA — Cache Configuration

Datafeed

Net Cluster (jGroup protocol)

Net Area 1

Net Area 2 i
Gateways

jGroup

Multicast
Routing

jGroup jGroup
Synchronizer

jGroup

Datafeed




Desktop
Mobile
Web

TA — Cache Dataflow

-
App Server

4 Application

[ Order API ]
1.Writejache

.

[ Cache

\4

~

]—2 .Replicat

%

Puwdng di cua div liéu “co van d&” ??! > Qua “loang ngoang”, khdng nhanh, khéng tin cay

4 N\ - N\
OMS Gateway
4 Application A e Application A
Order Handler ) ¢ Message Handler }—7.MQ—}
4. Write Cache
- J
T— —4 g

3.Notification 6.Notification
ion > [ Cache j—S.Replication—> [ Cache j
- J - J

Database




Desktop

Mobile
Web

TA — Cache Dataflow

Trong lwgc d6 nay, dwdng di cia di liéu ngan, nhanh hon, tin cay hon

4 ™\ 4 ™ 4
App Server OMs Gateway
4 Application N 4 Application ) 4 Application A
Order=p-
4.Write Cache
Order API Order Handler ' { Message Handler ]—
)
1.Write cache
\ ) — J 9 )
¢ 3.Notification
[ Cache j—Z.RepIication—b[ Cache ]
\§ % o % N\

—5.MQ=p

Database




TA — Message



TA — Message

>JMS,‘ Message ngue
>Tryyén théng bat déng bd (Async Comm) o
»DOoi twong tham gia: GW cua back va front, GW két n6i S& GD

( Active OMS

C Application

)

e

J

o
4 . N
Active OMS
C Application )
o %

 Master GW

C Message Queue

DN

~

C Application )
—Replicate;
- J
(" Slave GW A
Replicate ( Message Queue }//
( Application )
- J

Message

-
-

\

Back GW

Failover Master-IP -> Slave-IP
_ Failover Handler )




TA - MQ HA

Persistent

Exclusive lock~

4 N
Master DB

o J

| :
replica}tion

4 N
Slave DB

\_ %

(" Master Front GW
N

JDBC

-

Slave Slave GW

N o
JDBC — Message Adapter

/

-

~

~

Message

Message

I~

~

~

4 Back GW

Failover Master-IP -> Slave-IP

= Failover Handler )




AGENDA
1.0verview vé kién tric
2.0verview vé TTCK
3.Lich st phat trién Core CK tai VN & cac van dé
4.Kién trac hé théng Core chirng khoan

5.Cac giai phap ky thuat & case study

Cac giai phap ky thuat
& Case Study



Tong hop cac van dé ky thuat khi xay dwng
Core chirng khoan
»HA:

» Fail-over, fall back
»Load balancing

» Scalability

»Performance & throughput (response time, speed, concurrent
trans, payload...), can bang gilra tdc do va an toan an ninh théng tin
» Trao d6i message real-time

»Nhiéu don vij két néi, Multi-tenancy

» Truy cap DB str dung ORM hay khéng

»Java: EJB hay Spring?

»Entity ? Conversion? DTO ?

»Multi-cast?

»\Which memory techniques are used?
»Cache?
»Message queue / IMS?



K

/ 4
n

Nn

et luan

»D3a mo ta vé TTCK, cac dbi twong tham gia, vai tro ctia Core
dbi véi 1 trong nhirng dbi twong quan trong nhat — CTCK
»Kién tric so bd clia 1 Core system. Phwong phap tiép can
khi xay dwng kién tric do. Cac cdng viéc can thwe hién khi
thwe hién kién truc — Ilwa chon cbng nghé, design (overview,
data, app, hardware...)

» Cac van dé ctia TTCK VN va céc core system hién tai. Cac
van dé ky thuat dat ra khi thwe hién 1 kién trac. (kién tric
khac co thé gap cac van dé khac)

»Biz quyét dinh tat ca

»Khong co kién trac tot mai, chi cé KT phu hop véi chién
lwgre kinh doanh ciia DN trong 1 giai doan nhat dinh ma thaoi.
» Cac phwong dién khac can xem xét: Budget, Non-functional
target, Stakeholders, Market/Marco Economy, Customers



- Slides trinh bay Case Study +
Thao luan (b&i Mr Vi Viét Anh)

Tham khao thém : http://bit.ly/itichn-stockcore-event



