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@ I. Introduction

HOSE

1. Overview

Introducing advanced market technology solutions

» Provide leading technologies

» Enhance business services that meet global standards
= [mprove the performance and capacity of the system
‘ = Facilitate market control and system management

‘ » Reduce market system operating costs

Advancemegt of Vietnamese Cagpfital Markets
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@ I. Introduction

HOSE

1. Overview

Members (HOSE, HNX. VSD)E HNX VSD HOSE SsC CDmmercialVeu(loré BondDealers (HNZ\) Members (HOSE, HNX)

. . ‘ . Emergency Order

e o Internet /
| Main Center [ | meemer
|

Router Firewal/TPS Backbone Switch F1reg‘_lhz=gf]PS —— ROUtirewallf'IPS Backbone
o 5 s @ —
¢ o, Rout s T
S B £ &) —- e -
' B |

| N L
Tnternal DMZ Switch VEN Device ﬁExtemalDMZSWltch 1ntema1DMZ$ #ExtemalDMZ

- ExternalDMZ [
— . S it [ it ) it [ i [ e 1 el
- Internal DWZ | | | | | | |

L ]

V. Vi V] 1l %
ServerlServeri3ery er33ery erdlery erS3ery erélery er?

W VM W Integrated System Blade Mgmt.
ServergBerverd Servierld  Mon Ivon. Berver
Server Server
SDR

Tradi MPAISMSS M3 Blade

DH Semder  DHSemyer D Semper DR Semnver Magmt
- . Server - -
. 1) i | | | | |

HA Netwark . . (emmemsclesssonsd omsmmmey R
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
e e SAN Switch s
¥ BAN Bwitch

Storage
Btorage
e—= :10Gbps ' ' j
Exchange CSDR

oo :1Ghps

4 www.hsx.vn



@ I. Introduction

2. Goal

The System is a comprehensive, fully integrated financial markets
system intended to modernize the regulated financial markets in
Vietnam. Specific objectives to satisfy the goal include:

e enhanced products and services;
® improved and enhanced market operations; and

® modernized information technology (IT) and improved IT operations.
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@ I. Introduction

HOSE

3. Scope

Project covers end-to-end market technology solutions for

HOSE, HNX and VSD

HOSE / HNX VSD

Equities

Bonds

Derivatives

Clearing & Settlement

Market Data

Market Surveillance

Depository & Registration

Infrastructure Technology
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@ II. Features

Fundamental market design generally retained
Automated auction
Bilateral negotiation

One fundamental change

Bilateral negotiation - current Bilateral negotiation - future
Block trades facility for equities Block trades facility
Only method for bonds Off-market products

Many enhancements. New products. New services. New
order and matching capabillities.
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@ II. Features

e More products, more boards
e ETF and warrants already coming to market
e Futures indices build on successful reference indices

e Eventual commodities futures
o Energy
o Metals

o Agriculturals
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@ II. Features

HOSE

e Direct Market Access
o Extending access to important end clients
o Connecting via FIX protocol, a global standard

o Bandwidth via VPN or leased line
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Q II. Features

e Significantly more order types & order qualifiers available

o Order without price
« Market Order
- Stop Market Order
« Same Side Best Order
* Opposite Side Best Order
o Order with price
* Limit Order
« Stop Limit Order
* |ceberg Order
o Cancel and time conditions can be attached to an order
* FAK (Fill And Kill)
« FOK (Fill Or Kill)
« GTC (Good Till Cancel)

e Many other enhancements. Quoting. Market Making
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Q III. Infrastructure and Standards

1. Non-functional
e Avallability

o Systems is designed to achieve 99.95% availability with zero data loss
e Performance

o 1000 transactions per second
o 400 deals and 800 order executions per second

e Response time
o Orders =< 10 millisecond

o Order executions =< 5 millisecond

o Market data updates =< 10 millisecond
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@ ITI. Infrastructure and Standards

HOSE

2. Technical Standards
Open systems architecture
FIX messaging protocol for trading and market data

Components & Features Global Trend
Server - X86
OS - Linux
Messaging Middleware - Low latency middleware

N/W - High speed NW (10G)

Order book - Memory based

Disaster Recovery - Application fail-over mechanism based on message
Mechanism duplication rather than disk
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& IV. Member Company Interface

HOSE

e FIX Protocol is used when transmitting(two-ways) messages between
member system and exchange systems (HOSE and HNX)

e FIX Gateway consists of two interface(l/F) - Trading I/F, Market
Information I/F

Member Exchange
) (oo ) (s ooy )

Member FIX Gateway FIX Gateway Trading Engine

Order & Execution Order & Execution Order & Execution

Report Report Report HOSE
Trading Session Trading Session Trading Session HNX
Market Status Market Status Market Status

Information Information

Information

I/F I/F

I/F
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& V. Next Steps

HOSE

2017 2018
Terms
9
System User
Major Analysis Design 8 Integration Acceptance
Milestone (3M) (4Mm) Test Test
(3M) (6M) Go
Live
Member’s
System @ @ @

Exchange meets with member firms 1 month before

@ Exchange distributes interface specifications for member system
@ Member Development phase begins for Member’s IT system

(®) Tests
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Thank you
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