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Myriad SemiBold Condensed           IT paradigm change :  IT is not a choice,  it’s a 
necessity. 

IT is a compulsory factor for 

company’s survival in 

information era.   

 

 IT has emerged as key tool 

for a companies for 

breeding new business 

opportunity.   

 

 IT industry is propelled by 

administrative factor rather 

than technological factor. 

Viewpoint change of IT industry 

What is our 

company’s 

business 

goal? 

How should IT be formed in 

order to meet the company’s 

business goal? 

How has company’s 

business goal changed 

through IT 

introduction? 

How did IT devoted 

to meet business 

goal? 

Conventional view 

Changed view 

Business IT 

As globalization has advanced and we are entering into severe competition era, 

securities IT a matter of investment, not an expense and it is compulsory for survival 

of securities companies  

4 

“Technology Powers Finance” 
High Frequency Trading 
IT : MMDB, RDMA, FPGA  



Myriad SemiBold Condensed           IT development and changes in service 

1st change 
(Branch Service) 

2nd change 
(Home Service) 

3rd change 
(Mobile Service) 

IT 

development 

Changes in 

service 

Main Frame 

On-Line order system 

PC 

Electronic display, ATM, ARS 

Down Sized Server 

Wired internet, Mobile 

HTS/internet banking 

Electronic authentication,  

   back up center 

Cloud Service 

Wireless internet 

Smartphone/tablet  

Trading in off-line branches 

Share off-line financial  

    information  

Cash based finance  

    environment 

Less visit to offline branch 

HTS craze 

Growth of online securities       

    company  

Development of related  

    financial institution.  

STS, simple payment 

Smart Branch 

Breakdown of barrier  

    between financial sectors.  

Starting from computerization of securities firm’s business, Korea’s securities IT  is 

now beyond the main competitiveness of a company and at the phase of creating 

new Biz opportunity. Changes in IT is leading securities service transition. 
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Myriad SemiBold Condensed           1st change – Online computerization   

The era which started computerization of stock market led by government , which 

made quantitative growth. The system was necessary in order to manage a bulk task 

effectively.  
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Myriad SemiBold Condensed           2nd change– Generalization of the internet 

The internet was widely spread by 2nd industrial revolution and Home Trading was 

generalized in Korea, which ranked 1st in the world with high speed internet 

penetration rate  
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Myriad SemiBold Condensed           3rd change – Mobile on daily basis 

With the advent of IT, there has been a dramatic change in financial market and crisis 

and opportunity started to coexist . Technology was no longer an assistant, but 

became a leader of finance market. 
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Myriad SemiBold Condensed           IT Mega Trend 

Popularization of FinTech and Social Service, Big Data technology development, 

Cloud- Computing for cost cut is being regarded as Mega Trend in securities IT 

sector. 
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Myriad SemiBold Condensed           IT Mega Trend – Big Data 

Major utilization field 

Utilization 
field Trade 

Management 

trading 

Risk 

Management 

Leading financial institutions forged intelligent opinion decision support system 

on various sectors including marketing, risk management, invest management 

and trading with financial data.  
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Need Elaborate Decision 
Making ? 

Big Data Analysis help you 



Myriad SemiBold Condensed           IT Mega Trend - Mobile  

Environmental base is solid, since smart phone users can be potential consumer 

of the trading service.  

11 



Myriad SemiBold Condensed           IT Mega Trend case - Mobile/Web 
Platform  

Average daily trade portion per order channel (%) 

2010 2011 2012 2013 2014 2015 

47.7  45.8  46.1  46.4  47.1  
39.4  

0.5  0.4  0.3  0.3  0.3  
0.3  

1.99  
4.90  

7.36  9.28  
10.70  15.6  

42.8  41.3  35.8  30.6  
28.1  33.1  

7.1  7.6  10.4  13.4  13.8  11.7  

Branch Cable Mobile HTS Etc 

[ KOSPI Market ] 

2010 2011 2012 2013 2014 2015 

14.8  13.9  14.7  
17.7  17.5  16.5  

0.7  0.6  0.5  
0.5  0.4  0.4  

3.8  9.3  
14.0  

17.5  
21.3  

25.1  

79.3  

74.8  

68.4  
61.5  57.4  

54.7  

1.4  1.5  2.3  2.9  3.4  3.4  

Branch Cable Mobile HTS Etc 

As usage of mobile device is being generalized, the rate of trading through HTS 

is on the downward trend and the rate of trading with MTS is on the rise.   

[ KOSDAQ Market ] 
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Myriad SemiBold Condensed           IT Mega Trend - Social Service 

Major social trading companies  

and performance 
Main service of social trading 

SNS data, which includes news and events that effect the market, is being analyzed, 

provided to traders and utilized for trading  
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Myriad SemiBold Condensed           IT Mega Trend - Cloud Computing 

Elasticity 

(Elastic use of resource) 
 

Simulation for developing new financial 

product, analyze credit risk 

Economic feasibility 

(inclusive infrastructure) 
 

Effectively manage separated system  or cut 

redundant infrastructure cost and save 

administration expense 

Agility 

(Business continuity) 
 

Provide virtual business environment  

to conduct business in continuous 

manner, regardless of time 

 and place.  

 

Service convergence  
 

 

IoT, cloud and AI is being used in 

various industry sector 

•Nasdaq(Develop new application utilizing 

 financial data) 

•USAA(Financial affiliates integration  

  authentication service) 

•Coinbase(Bitcoin electronic wallet service) 

•Suncorp(Mordernized application) 

•Common Wealth(Integrated DB into one DB) 

•SGX(Mobile app development and distribution) 

•Capital One(Substitute all infrastructure system 

•MiareAssets(Global web service) 

•FINRA(Analyze credit) 

•Citi Bank(Credit evaluation on  

  consumer’s lending) 

•DNB(Internet banking risk analysis) 

•Deutsche (Financial fraud analysis) 

•Barclays (E-mail, big data analysis) 

•CNB(Trading analysis and test) 

•DBS(Tailored asset management) 

•Yuanta(Derivative verification and 

  price set) 

•cloud+IoT 

 (Agriculture management, shipping management) 

 (Tire sensor specification information management) 

 (Sewage monitoring, cloud-meter business) 

•cloud+AI 

 (Capital One AI, Stock information by Alexa) 

 (Google’s Deepmind AI go-play) 

•cloud+AI+IoT 

 Amazon’s Echo, SKT’s NUGU  

 (Cloud base assistant service) 

Economic through inclusive infrastructure , agility through business continuity, 

elastic use of resource and convergence with 4th industrial revolution by cloud 

computing.  
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Myriad SemiBold Condensed           IT Mega Trend case - IT security 

>> 

The government is strengthening regulation on security and authentication due to 

surging data breach and hacking cases followed by financial IT development. 

15 

The government is strengthening regulation on security and authentication 



Myriad SemiBold Condensed           Development Paradigm shift 

  ① Open Source 

        ➟ Linux, OpenDBMS, Web related solution etc.  

 

  ② Programming language and methodologies  

        ➟ JAVA, C# is being highlighted (JAVA based financial framework, Polyglot) 

        ➟ Methodologies including MDD, SPL(Software Product Line) etc. 

  

  ③ Changes in service architecture 

         ➟ Monolithic Architecture is now being replaced to Micro Service Architecture(MSA) followed 

by  

               introduction of mass digital storage era.  

 

Data Base 

UX Front End 

Application 

UX Front End 

User 
management 

Product  
management 

Order  
management 

API 

(Remote 

communication) 

Monolithic Architecture Micro Service Architecture 

Continuous paradigm shift in order to secure competitiveness on the speed, cost 

reduction and enhanced productivity. 

U
s
e
r 

P
ro

d
u

c
t 

O
rd

e
r 
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Makes it more easier for developers because 

they can focus not other technical problems 

but only business logics.  



Myriad SemiBold Condensed           Low Latency & High Throughput 

• Multi-threading 

• Maintain Cache Locality  

• Understand debugging and x86 architecture is necessary 

for optimized programming  

• Locking mechanism is important to concurrency control  
Application 

• In-memory DB 

• RDMA based Middleware 

 

• Error countermeasures for volatile memory storage 

• Provide API for users to easily employ RDMA function 

 

System 

S/W 

• Light weightening Linux Kernel   

• Real time Kernel 

 

• Eliminate unnecessary module loaded to Kernel 

• Kernel parameter optimization  

(Scheduling, networking etc.) 

 

Operating 

System 

• X86 Numa Architecture 

• X86 server BIOS tuning, high 

speed memory 

• Forming Affinity and multi-channel memory between 

CPU and process is important 

• System BIOS tuning for low latency 
Server 

• Connect ASIC to Infiniband 

RDMA, NIC ASIC  

• 10GbE (iWRAP, RoCE, TOE) 

 

• Compatibility between firewall and NIF, easy 

development, standard support 

• Check weak spot of error countermeasures including 

Switch, NIC dualization  

 

Network 

Due to globalization and coupling of trade market, capital markets around the world 

started to competitively introduce Low Latency and High Throughput technology in 

order to survive and secure liquidity.  
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Myriad SemiBold Condensed           Generalization of securing technology power 
through M&A  
 

NYSE Euronext M&A case 

NYSE Euronext did 9 consecutive M&A since 2006, focusing on company with 

fundamental technology,  for internalize new technology and drive IT innovation 

18 

ICE M&A Case  

Competition 
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Myriad SemiBold Condensed           Exchange system :  Main changes  

1 2 
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Along with Exchange System Upgrade, There should be many factors which 

member firm system should consider. 



Myriad SemiBold Condensed           Member’s system :  Introduction of 
derivatives market 

1. Front-Office need to enlarge risk management method 

 Set for additional Interface or ordering system for derivative(New order system for derivatives) 

 Develop preemptive monitoring system for check limit exceed (Risk exposed amount, quote  

   limitation) 

 Risk management on DMA order account: countermeasures including Kill-Switch.  : Server,  

Client side 

 Management, development of derivatives margin and margin calculation method for product   

line increase  

 Margin per accounts (Total amounts per product line, net risk deposit etc.) 

 

 

2. Forging environment for derivative in Back-Office 

 Additional development of ledger system for derivatives 

 Trading report, work process for balance accounts  

 Margin(rate), Commission(rate), working process for settlement management 

 Input/Query service including accounts, deposits per branch, deposit situation 

Management of accounts information, margin and risk management are compulsory 

factors. Connect with spot account or additional development of settlement process 

is required depending on the market. 
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Interest 
rate group 

Currency 
group 

Energy 
group 



Myriad SemiBold Condensed           Member’s system : Various Request & 
Order Type  

1. Interface program and order confirmation business program amendment 

 Amendment of interface, order confirmation and receiving/sending program is needed, based  on 

  exchange’s new message.  

 Order confirmation detail update and margin detail amendment. 

 

2. Based on Order Type 

 Order Type margin calculation based on margin limit price: Apply order price for Limit quote,    

   upper/lower price limit should be applied based on quote type (Market / Stop Limit / Stop Market), 

   ledger margin update based on the result of order. (Amend / Cancel / Deny)  

 Client order screen (Mobile, Branch, Home Trading) change, add server program  validation  

   check and logic.  

 

Major change of member company’s system is margin and ledger update followed by 

order and order confirmation (new, amend, cancel, amend/cancel confirmation, 

Rejection, Execution) 

22 

Client Screen : Simple  vs   Biz Logic : More Complicated than 
you think 

Compute Margin based on the margin price change 



Myriad SemiBold Condensed           Member’s system : Day Trading  

1. Basic information table item change 

 Add item to record Day Trading amount and quantity on account margin or stock balance table  

 

2. Add reuse management method 

 Add available selling amount Logic  

 In case of unsettled selling, apply reuse option when buying the execution amount(selling)  

 Adjust different criteria for reusable buying amount, based on the function of account, order medium,  

  margin rate. (Created when selling)  

 Apply request from member companies including priority use order based on settlement date.  

 Business change based on execution date, not on settlement date.   

In case of Day Trading, unsettled balance and margin should be managed before 

settlement date(T+1, T+2, T+3 etc.) 
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Date Action Cash Margin 
Unsettled 
Buy Amt 

Unsettled 
Sell Amt 

P&L Equity Buyable 

T 

Cash Deposit 100$ 100$     100$  

Buy A-share 
(margin rate 10%) 
100 * @10$ 

100$ 100$ 1000$   0$  

T+1 

Sell A-share 
(margin rate 10%) 
100 * @10.1$ 

100$ 100$ 1000$ 1010$ 10$ 
100$  

+ 10$ 
 

Buy B-share 
(margin rate 50%) 

100$ 100$ 1000$ 1010$ 10$ 
100$  

+ 10$ 
?? 

Matching  : don’t care balance of day trading   
Member system :  need to calculate balance before settlement 



Myriad SemiBold Condensed           Member’s system : Front-Office  

Amendment of Interface program and order execution business program followed 

by  

 matching system change  

 Amendment of interface and receiving/sending order program based on exchange’s new 

message.  

 Order execution detail update and margin detail amendment.    

 If there is a huge gap between existing method, significant change is needed. 

   (ex, Mapping between FIX protocol is needed)  

 

Change is compulsory based on exchange and other institution’s interface protocol 

and countermeasure is needed for margin management and RDS change followed by 

adapting new system.  
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seq 
Fix 
Tag 

Fix Tag Name KRX order layout Data Type  length  Remark 

1     MESSAGE_SEQUENCE NUMBER Long      11  clients should set a sequence number 

2     TRANSACTION_CODE String      11  New Order : TCHODR10001 
Amend : TCHODR10002 
Cancel : TCHODR10003 

3 336 TradingSessionID BOARD_ID String        2  G1 : Regular Session 
G2 : The Auction with closing price of the previous day before market open 
G3 : The Auction with closing price of the day after market close 
G4 : The Action with single price after market close 

4 8001 KRXMemberNo MEMBER_NUMBER String        5  Member ID assigned by KRX 
Ex> “00”+Firm No(3) 
* In Amend and Cancel, this value should be identical with the value in original order. 

5 8002 KRXBranchNo BRANCH_NUMBER String        5  Branch number registered in KRX 
Ex> “00”+Bran No(3) 
* In Amend and Cancel, this value should be identical with the value in original order. 

6 11 ClOrdID ORDER_IDENTIFICATION String      10  The combination of Branch_Number and Order_ID is unique key.  
The range, 9000000001 ~ 9999999999, is reserved for emergency order. (Do not use)  
-The client should request the BIZ Part of PowerBase the range (s)he can use beforehand 
 

7 41 OrigClOrdID ORIGINAL_ORDER_IDENTIFICATION String      10  * Insert blank space when you make a new order.  

8 55 Symbol ISSUE_CODE String      12  ISIN Code 

9 54 Side ASK_BID_TYPE_CODE String        1  1: Sell(Ask) 
2: Buy(Bid) 
* In Amend and Cancel, this value should be identical with the value in original order. 

 < 30μs  30,000  1,000/process 



Myriad SemiBold Condensed           Member’s system : Front-Office 
(Continued) 
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Member Affected Area 

Protocol 

Order Transport Mode 

Order acceptance 

ordering 

How to reply orders 

Resend an order  

request 

Block order 

Session Level Control 

ETC 

EXTURE EXTURE+ 

Synchronous (wait for the reply) 

Guarantee an acceptance ordering 

Reply through an order service(Sync) 

Resend a request to 1 order 

(or can be blocked) 

Possible 

None 

Asynchronous (no wait) 

Guarantee an acceptance ordering by 

issue 

Reply through a trade service(Async) 

Resend  a request to N orders 

Not possible 

Session Level Message Control 

Order Denial 

 (Before market) Deny on receiving orders 

 (After market) Deny through order accept 

session  

 (Before market) Use Business opening 

request/reply  RETRY 

- socket can be closed and need to 

reconnect when send order before market 

opens 

BOARD  None 
Introduce BOARD for flexible market  

event processing 

Member KRX Member KRX 



Myriad SemiBold Condensed           Member’s system : Back-Office   

1. Amendment based on changes of Native message(structure type)– RDS 

 NOT FIX protocol 

 Significant amendment of basic information management system. (stock information  

   management etc. )  

 If there is a gap compared to existing method, significant change is needed. 

 

2. Clearing and settlement system change 

 Message between exchange and Back-Office is expected to change and there would be a  

   substantial change.  

 Settlement process within Back-office should all be changed.   

Data support for Front-office and add additional business area followed by adjusting 

new system (RDS, clearing and settlement change) 
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Myriad SemiBold Condensed           Vietnam exchange’s IT development 
schedule 

2017 2018 

12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 

Major 

Milestone 

Analysis 

(3M) 

Design 

(4M) 

Coding 

& 

Unit Test 

(4M) 

System 

Integration 

Test 

(3M) 

User 

Acceptance 

Test 

(6M) 

Go 

Live 

Terms 

Applications 

Infrastructure 

Requirement Analysis Screen & Report 

System Interface 

Data Schema 

Coding & Unit Test 

SIT #1 

SIT #2 

N/W Design, Installation, Test 

Now 

Internal 

UAT 

External 

UAT 

Full 

UAT 

HW Design, Installation, Test 

3rd Party SW Design, Installation, Test 

① 

① The Exchange distributes Interface Specifications for Members’ system 

② Period for developing Member’s IT system 

③ Test with Exchange system till go-live 

Member’s 

System ③ 

Preparatory period  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

               ② 

Preparatory period for member companies : 9.5 month 
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Collect Opinion 



Myriad SemiBold Condensed           Korean case :  Member company’s system 
change  

1 2 3 

 

 

 

 

Korean securities companies have experienced changes followed by alteration of 

EXTURE+ system. The main issue was to adjust Front-system’s performance to new 

matching engine. 
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Myriad SemiBold Condensed           Korean case : Member company’s system 
change 

Feb, 2013 Feb, 2014 

M0 M2 M4 M6 M8 M10 M12 
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Myriad SemiBold Condensed 

Server , Storage 

Access Channel 

Front/Back  

Business 

Data 

Workloads 

          Member company’s IT system 
structure(example) 

[Front Office] 

Information & 

Market data 

processing 

Branch MTS API Home Trading FEP Etc 

ASP Off Premise Private/Public 

Biz analysis 

MMDBMS Cloudant 

[Back Office] 

Back office 

Mainframe 

Invest 
information 

Appliance 

ordering 

On Premise Private 

DB/2 

X86 Linux 

Account Trading 

Prop Loan 

Oversea 
trading Wrap 

Oracle 

Unix 

Traditional 

α 

Member company’s IT system has to be prepared for continuous scope change made 

by market, product, business and readily respond to value – based strategy caused by 

the advent of IT Trend. 

Financial Company Conceptual Diagram 
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Sales support 

SFA 

CRM 

Deposit / 
Withdrawal Settlement 

Claim 
Public 

offering 

Financial 
product 

Stock 
management 

Investment 
trust 

Settlement 
payment 



Myriad SemiBold Condensed           System requirement for member 
company 

System requirement for member 

companies 

System should be equipped with ability to handle trading volume increase, big-

data management, safe back-up and restoration followed by stock market 

advancement 
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Vietnamese Stock Market Expected to grow continuosly 

 Prepare for the Data Growth, Transaction Growth 



Myriad SemiBold Condensed           IT strategy establishment criteria 

 Respond readily to financial 

environment change based on 

task increase, regulation change 

and selling channel  
 

 Readily respond to IT Trend 

 Secure system stability through 

standardization of development 

process  application and 

architecture simplification 
 

 competitive edge on performance 

and processing pace 

 Reduce development cost and 

development period through 

standardization and modulaization  
 

 Yearly operation cost for system 

operation and maintenance  

Advancement of Vietnam’s exchange goes beyond replacement of past trading 

system to a new one. It is to enhance the nation’s competitiveness and securities 

companies. Member companies need set IT strategy, considering financial 

environment change, stability, cost.  
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How readily respond to the changes without 
errors?  



Myriad SemiBold Condensed           Suggestion for IT model 

It is sensible to choose model which suits company’s business type, regarding 

adaptability to financial environment change, system ability and stability and 

development/operation cost.   
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Cost Saving, Effective Mgmt. 



Myriad SemiBold Condensed Who will be the top performer in Asia? 
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Thank You 
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Q & A 


