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1. Introduction

This review contains technical details regarding trading on and connecting to the Budapest Stock Exchange Ltd. (BSE). The “Regulations of the Budapest Stock Exchange on the Operation and Use of Remote Trading” document (Regulations menu link) covers the main rules regulating the remote trading on the BSE's markets. The IT requirements are defined in CEO resolutions or in the contracts between the Remote Trader and the BSE. 

The targeted user group includes all interested market participants who wish to have better understanding of the technical conditions of trading at the BSE.

2. Overview of the BSE trading system 

The BSE uses the MMTS (Multi Market Trading System) application to power both its cash and derivatives markets. The core application developed by the Australian Computershare is a predecessor of the X-stream trading system. The MMTS I  trading system launched in November 1998 is the trading platform for cash trading of equities, treasury bonds and bills, corporate bonds, investment funds, mortgage bonds and compensation notes as well as for primary treasury and equity auctions. The derivatives (futures and options) market of the BSE is operated on the MMTS II system.

The MMTS uses three-tier client/server architecture. The fault tolerance for a single point of failure is provided by redundant hardware components on each layer of the architecture. The three layers are:

· Central server level (two Trading Engines [TEs], online and hot standby with automatic switchover in case of failure)

· Gateway level (the purpose of the gateway computers [GWs] is to unburden the TEs by attending the frequent inquiries of the Trader Workplaces [TWs]. Automatic load balancing is used when TWs connect to one of the available gateways during the login procedure)

· PC based client Trader Workplaces or K2 type connection servers

BSE’s MMTS trading system follows the principles of memory based operation on each of the three levels of the architecture. In order to facilitate high speed transaction processing no database operations are performed during the trading day. The database content is loaded into the central servers’ shared memory tables at the start of the trading day.

2.1. Technical equipment of the Exchange

The central side technical equipment is located at the BSE, maintained and supervised by the Exchange.

Hardware:

· HP 9000 series redundant central servers (online and hot backup with automatic switch-over in case of failure);
· HP 9000 series computers on the gateway level (If one of the gateways fails users automatically reconnect to another gateway. This switch-over is transparent, it can not be noticed by the users.);
· redundant firewalls between the gateways and the remote trading network;
· redundant Cisco central routers for connecting the WAN (Wide Area Network, the communication network used for remote trading by the member firms);.

· high performance HP 9000 series server with powerful PA-RISC processors is used for storing the BSE databases.

LAN:

Redundant Local Area Networkst (LANs) are used as a main backbone for the central servers at the Exchange site. The high speed LANs are implemented by two Catalyst switching HUBs. The Catalyst switches realise also several dedicated LAN segments for operators’ workstations, exchange supervisor or market surveillance workstations.
2.2. Technical equipment of Exchange members

These elements are located at the remote traders’ site. The network elements are supported and maintained by any third party company, the client trading software is supported by the BSE.

Hardware:

· redundant or single Cisco routers provide connection to the BSE central trading system;
· PC workstations connected to a separated LAN segment at the broker site.
Trader Workplace software (the official Hungarian GUI front-end application):

· operating system: MS Windows XP;
· application software, the MMTS Trader Workplace software (an application provided and supported by the BSE free of charge, but installed by the remote trader).
API (Application Programming Interface) connection:

· provided for RedHat Linux and HP Unix operating systems;
· API connections are handled by the K2 Connection server application software provided and supported by the BSE, but installed by the remote trader).

LAN:

At the member site a separated LAN segment is used for the MMTS Trader Workplaces and/or K2 servers.

WAN:
· primary connection: MLLN (Managed Leased Line Network);

· secondary (backup) connection: ISDN;

· recommended bandwidth: 64 kbps for one Trader Workplace application, 128 kbps for a K2;

· Communication protocols used: TCP/IP, TSMR (proprietary protocol over the TCP/IP, part of the MMTS trading system application).

3. The Trader Workplace Software

The Trader Workplace software is the graphical user interface (GUI) of the BSE. It provides windows based trading; it runs on normal PC computers with MS Windows XP operating system. This application is installed at the Remote Trader premises and it is used by brokers to trade manually on the BSE markets. The hardware and operating system requirements of the MMTS Trader Workplace application are published in the form of a resolution from the CEO. These CEO resolutions are published on the Exchange website. (www.bse.hu, link). 

3.1. Operating system

The supported operating system is the Hungarian and English version of MS Windows XP. Upgrades and service packs tested with the Trader Workplace Application are listed under (link).
3.2. Hardware 

Hardware is purchased and installed by the Remote Trader. Minimum hardware requirements are listed under (link).

3.3. Installation and upgrade

The operating system and the MMTS TW applications (separate applications for the cash and the derivatives market) are installed by the remote trader. The BSE provides detailed description of the necessary installation procedure. Installation kits and instructions can be downloaded from (link) by (authorised member users).
When introducing a new release of the TW and/or the MMST central system the BSE informs its members and settles the date when the new version will be put into production. Members are also informed about the aptitude of previous versions for connecting to the central trading system.

3.4. Legal Issues Concerning the Use of the Trader Workplace

The use of the Trader Workplace Software is controlled by BSE regulations. Both the Regulations on the Operation and Use of Remote Trading and the CEO’s resolution putting the Regulations into effect can be viewed at (link). The right to use the software is granted to members free of charge.

3.5. Maintenance and support

The MMTS TW software is supported by the Exchange. Problem reports are attended to by the BSE Helpdesk. 

3.6. Daily operation

The remote trader is responsible for the operation of the MMTS TW software and the operating system. No special daily operating procedures are required,. the TW application can be used during trading hours while the BSE central trading system is up and running.

3.7. Costs and fees

The rights to use the TW software are granted to the members of the Exchange free of charge.

4. The K2 connection server

The K2 software is a given implementation of the Connection Server as defined in the “Regulations on the Operation and Use of Remote Trading” of the Budapest Stock Exchange (see link).  The K2 Connection Server application is apt for trading on the markets of the BSE, inasmuch as the relevant network and communication channels are available. This application provides a trading API for the remote traders. The K2 Connection Server software is able to communicate with the BSE central trading system on one side and with several client programs running in the member Back/Front Office system on the other side.

Members have to develop their own interface and client applications to the K2 server. The BSE provides a detailed documentation of the API library functions used to interact with the K2 server. The maximum number of client applications connecting to the K2 server at a member site depends on the K2 licence type.
Client programs use a well-defined set of library routines (API) for interfacing the K2 type connection servers. Using the API they are able to gain real-time trading information from the central trading system, and can react by entering or withdrawing orders as the actual market situation may require. Client programs can also input large number of orders prepared in the member’s Back Office, collected in its branch offices or on the internet. So the K2 solution can provide the tools required for program trading or e-brokering applications to be connected to the BSE MMTS trading system.

The K2 type Connection Server itself communicates with the central trading system in a manner very much like an MMTS Trader Workplace does. So it can be considered a general-purpose interface device for the MMTS trading system, which instead of the sensitive MMTS standard internal protocol offers a convenient and secure TCP/IP based socket library (K2 API library) for connecting external systems.

At present the K2 software is available on Linux and HP Unix platforms so a smaller server or a powerful PC will be required at the broker site. The K2 server can be connected to the BSE Wide Area Network through the same network infrastructure as the Trader Workplaces (a Cisco router or a redundant pair of routers connecting through a leased line plus ISDN backup). Computers running the different client applications within the member’s back office are connected to the K2 server residing on member’s separated MMTS LAN through a suitable Cisco router device .

There are two separate K2 Connection Server programs, one for the cash and one for the derivatives market. They run on the same PC (or server) and one licence covers both applications. 
4.1. Operating system

Supported operating systems are Red Hat Linux and HP-UX

4.2. Hardware 

The hardware and operating system are purchased and installed by the K2 user trader member. Minimum hardware requirements are published in a CEO resolution (link).
4.3. Installation and upgrade

The K2 software can be installed by the remote trader using the installation guide and the setup kit downloadable from (link). After signing the contract for using the K2 software the BSE provides a non-transferable licence key file together with a username and password facilitating the operation of the K2 installation..

When introducing a new release of the K2 and/or the MMST central system the BSE informs its members and settles the date when the new version will be put into production. Members are also informed about the aptitude of previous versions for connecting to the central trading system.

4.4. Legal Issues Concerning the Use of the K2

The use of the K2 Software is controlled by BSE regulations and a separate contract between the Remote Trader and the BSE. For Regulations on the Operation and Use of Remote Trading and the CEO’s resolution putting the Regulations into effect see (link) The development and marketing licence rights of the software are with the Exchange, traders are granted only the rights to use the software according to the contract between the BSE and the exchange member.
4.5. Maintenance and support

The K2 software is supported by the Exchange. Problem reports are attended to by the BSE Helpdesk. 

4.6. Daily operation

The remote trader is responsible for the operation of the K2 software and the underlying operating system. The K2 software must be started in the morning and stopped in the afternoon after the trading hours. Normal daily operations are: start, stop, archiving, checking the logs. In case of a network failure it may happen that the K2 needs to be restarted. The two instances of the K2 software (cash and derivative modules) can be operated separately.

4.7. Hot and Cold backup

There is a possibility to install a hot or a cold backup for the K2 connection server application. The K2 software uses one MMTS user ID and password per K2 to log into the MMTS central system. The secondary software and hardware of the cold backup is configured exactly in the same manner as those of the main K2. As the cold backup is put into operation only when the main server software or hardware fails, it uses the same MMTS user ID and password for connecting to the MMTS trading system.

A hot backup K2 server is operated in parallel with the main. The hot-failover (automatic switch-over) function is not provided in the K2 software.

This must be developed and programmed into the K2 client application. Main and hot backup K2 servers use different MMTS user ID and passwords to connect to the MMTS central system.

4.8. Developing and Testing the K2 client applications
Developing its own client applications to the K2 server is the responsibility of the exchange member. For testing these applications the BSE provides access to its test environment for members having purchased the K2. Testing is possible via leased line or ISDN connecting to the BSE test environment. For information on test fees see (link). 
Test connection to the BSE production system after the normal trading hours can be granted on case by case basis upon the request of the member. K2 client applications developed by members require no auditing or approval from the Exchange.
The role of the Trader Workplace application in operating the K2
When using the K2 application for trading an MMTS TW application is still required on the member site according to the stipulations in the Regulations on the Operation and Use of Remote Trading. It is used for setting up and maintaining trading accounts of the member, which can be done only with the TW. The TW is also useful in the K2 client application development for checking correct market data and status.

4.9. Licences and fees

Fees related to the K2 are defined in the contract between the Exchange and the user member and are dependent on the type of the licence chosen by the member. 

4.9.1. User licences for members, licence types

Currently available licence types are: Entry, Standard and  Plus. These include both the cash and derivative module of the K2. Licences differ only in some functional limitations:

	Functional features
	Entry
	Standard
	Plus
	

	Maximum number of orderbook queries in one cycle.
	0
	50
	100
	

	Enable wakeup at orderentry or mmorder.
	0
	1
	1
	Enables immediate orderentry

	Sleep limit message numbers in the received package.
	100
	150
	300
	Avoiding sleep if the number of messages in the received package exceeds limit

	Enable cyclic orderbook handling.
	0
	1
	1
	

	Enable fieldchange feature.
	0
	1
	1
	Only the changed fields of the security records are transmitted

	Enable retrieve ordno feature.
	0
	1
	1
	

	Enable marketbyprice feature.
	0
	1
	1
	

	Enable marketbyorder feature.
	0
	0
	1
	

	Enable orderbookchange feature.
	0
	1
	1
	Only the changes of the orderbook are transmitted

	Maximum number of parallel client connections
	1
	10
	10
	


By purchasing any of the above licences the member acquires the right to install and maintain a cold backup environment for the main K2 server free of charge. Any licence type also entitles the member to develop its own client application, which connects and interacts with the K2 software. The licence is non-transferable and cannot be used to develop K2 client applications for a third party member.

The hot backup installation requires a second K2 licence.

4.9.2. Fees

The fees in the tables below are only informative prices and do not include any VAT.
Monthly fees

	Licence
	Monthly fee [HUF]
	Monthly fee [EUR]

	Entry
	143.010.-
	592

	Standard
	214.510.-
	887

	Plus
	286.015.-
	1183


 
One off fees

	Item
	Fee [HUF]
	Fee [EUR]

	Counselling for development (first 2 hours are free of charge)
	10.000.-/hour
	40/hour

	Tests using the BSE test environment

○ First week

○ Second week

○ rest
	 
20.000.-/week
50.000.-/week
100.000.-/week
	 
79.-/week
198.-/week
397.-/week

	Tests on the BSE production system (from 18 PM to 20 PM)

○ first two occasions

○ rest
	 
50.000.-
60.000.-/occasion
	 
198.-
238.-/occasion


 
 
4.10. Licence for development 

Firms wishing to develope K2 client applications for the purpose of selling them to third parties have to purchase a development licence from the BSE based on an individual contract. The one-off development licence fee includes the right to use one K2 application and to connect to the BSE testing environment on certain conditions, but it does not allow trading or connection to the BSE production system. The K2 development licence fee is currently €3600 + VAT.

5. Network (LAN, WAN)

An example of the network infrastructure can be found in the Appendix A.

5.1. The LAN at the member premises

The local area network (LAN), which contains the PCs required for trading - TW workstations or K2 servers at the Remote Trader premises - is under BSE control. Its modification is subject to approval. The operation is controlled by the BSE Regulations on the Operation and Use of Remote Trading (link).
Connection between member’s PCs (LAN) and their back/front office systems can be established upon request. A suitable router device can be used for this purpose. Maintaining such connection is always subject to approval of the BSE.
The BSE provides detailed documentation on installing the Trader Workplace and K2 connection server applications). This can be downloaded from (link). When installing a new PC for these applications, the conditions of connecting to the MMTS trading network and the network configuration parameters will be provided by the BSE Network Management Group on an information sheet containing network configuration together with a global network diagram.

Members are responsible for installing and operating the PCs (TWs or K2s). They are also responsible for the installation of the LAN, but this will be monitored by BSE network managers.

5.2. The WAN between the BSE and the member  site

Connection to the BSE central trading system requires a primary and a secondary communication cannel. Managed leased line (MLLN) connection is required for the purposes of the primary channel, while the secondary channel can be either an MLLN or ISDN connection.
Bandwidth requirements for one TW or K2 application are defined in BSE Regulations on the Operation and Use of Remote Trading (link).

Router devices can be purchased by the member, but communication lines and the router installation and maintenance can be provided only by the trading system access service providers who are subcontractors of the BSE..

The relationship between the BSE and the member concerning the installation and use of wide area network elements is covered by a contract on “PROVIDING TRADING SYSTEM ACCESS SERVICES” between the parties. The availability of the service and approved router types are also defined in this contract. 

5.3. Firewalls

The BSE protects its central trading system with redundant central firewalls. No other firewalls are allowed between the remote TWs or K2 servers and the BSE central system.

6. TO DO LIST FOR ESTABLISHING REMOTE TRADING CONNECTION
The list below summarises from technical point of view all the necessary steps for installing an environment for remote trading on the BSE. This list does not include the steps for the acquisition of the trading or clearing membership.
The Remote Trader should:

1. Contact BSE to request information and different documents (contract drafts, forms, resolutions of the CEO for hardware and software requirements, etc. See BSE contact for general technical matters).

2. Read the BSE Regulations on the Operation and Use of Remote Trading.
3. Decide the type of trading client applications and their number (K2 servers and/or Trader Workplaces).

4. Define the network topology (LAN and WAN).

5. Contact BSE to obtain an offer for the communication lines (and the routers, if they are not purchased by the member)
When the offer is accepted:
6. Complete the forms necessary for installation and send them to the BSE (see the contract on “PROVIDING TRADING SYSTEM ACCESS SERVICES”).

7. Sign the contract on “PROVIDING TRADING SYSTEM ACCESS SERVICES”.
8. Purchase and install hardware (PCs for TWs and/or K2 servers, routers) in accordance with the resolutions of the CEO of the BSE for minimum hardware and software requirements, and with the appendices of the contract on “PROVIDING TRADING SYSTEM ACCESS SERVICES”.
9. Obtain UserId and Password for the member page on the BSE web site. Download installation kits and documentation;
10. Install PCs operating system and application software, LAN;
11. If connecting to the trading system with a K2 server: sign the contract for K2; install K2 server(s), receive the K2 licence from the BSE, develop and test the K2 client application.

12. Obtain IT Helpdesk password (see BSE Contact details).
7. BSE Contact details
Contact for general technical matters: 

Ms. Szilvia Hegyi 
 

phone number: +36-1-429-6721

email: hegyisz@bse.hu

Help Desk phone numbers:

+36-1-429-6741, +36-1-429-6742, +36-1-429-6743

 In certain cases the IT Help Desk can help members in solving problems only after due authentication based on the name of the company and a valid IT Help Desk password. Passwords are obtained in advance through the BSE contact for general technical matters.
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APPENDIX A: example of LAN-WAN Topology for a remote member
� EMBED Visio.Drawing.5  ���
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