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1 DOCUMENT SCOPE

This document is intended to summarise the convigcproducts of Chi-X and the process for
connecting to the Chi-X Europe MTF. Its target @ndée is those individuals who are responsible
for analyzing, designing or implementing such canioas.

1.1 Version History

Date Version Changes
15/08/2008 | 1.0 Initial draft
09/09/2008 | 1.1 Added headers and footer information. Expandedseét6.2.2
12/11/2008 | 1.2 Added wording to Sections 5.6.2.1 and 5.6.2.4.
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2 CHI-X EUROPE CONNECTIVITY SERVICES

2.1 Introduction

Chi-X Europe is the first order-driven pan-Europegnities Multilateral Trading Facility (MTF).
This guide aims to outline the connectivity opti@wailable for participants wishing to connect
to the Chi-X Europe platform.

The following connectivity options are availabledatiscussed later in this document:
- Managed Extranets
Service Bureaus
Ethernet connectivity (co-location and point-tofgaiircuits)
Internet (Market Data and Test access only)

2.2 Services and Protocols

2.2.1 Market Data — CHIXMD Protocol

The Chi-X CHIXMD Feed is the vendor level data fegdChi-X Europe. It disseminates
information about orders and executions on Chi-Xe time. The feed is a series of sequenced
and unsequenced variable length messages. Thegasthamselves are encoded in printable
ASCII bytes.

This feed is currently non fee liable for end users

2.2.2 Trading — FIX 4.2 based interface

The interface into the Chi-X matching engine isiagbd through a FIX 4.2 based application
layer.

There are no session based fees levied on paritsipa

2.2.3 Trade Data Monitor (Mifid Transparency Report ing) — FIX 4.4
Interface

With the regulatory environment changing with MIRbiBcoming applicable on the 1st
November 2007, market participants are alloweapmrt their OTC trades to approved Trade
Data Monitors (TDMs). The Chi-X TDM service is assible to contributors and consumers via
a FIX 4.4 interface. The TDM service will subjestoming trade reports to validation criteria
and (subject to these being met) the trades witlisgseminated to the wider market by means of
display on the Chi-X website and certain markeadatistributors.

TDM sessions attract a flat charge of 210 GBP pamt(regardless of message volume).
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2.2.4 FTP Reports
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Chi-X can make end of day files and reference filem available to Participants via an FTP
service available to directly connected clients.

The FTP services offered to clients are free ofgha

2.2.5 Test Environment

Chi-X Europe has a test environment accessibléidnts either via all production methods or via

the internet. For access to the test environmianits should contact Chi-X Connectivity.

The test services offered to clients are free afgh.

2.2.6 Service Descriptions

For further information on Chi-X Europe servicesl gmotocols please refer to the Technical
Specifications available in the document library:
http://www.chi-x.co.uk/get-connected/document-lifgrasp

2.3 Bandwidth Requirements

Bandwidth requirements are reviewed and updatedady. Current requirements are listed on
the Chi-X Europe website at:

http://www.chi-x.co.uk/get-connected/connectivigpa

2.4 Addressing

The following table summarises the target addrefssestandard connectivityo the various Chi-
X Europe services. Ports and logon details wilpb®vided on a per connection basis.

=

=

Service Primary Secondary Participant Test
Extranet/Direct Internet Extranet/Direct Internet Extranet/Direct Internet
Chi-X 195.3.210.100| 195.93.197.100195.3.208.100| 195.93.196.100195.3.211.100| 195.93.197.1
MD
FIX 195.3.210.101 n/a 195.3.208.101 n/a 195.3.2M1.]1 195.93.197.11
TDM 195.3.210.101 n/a 195.3.208.101 n/a 195.3.2M1.1 195.93.197.11
FTP 195.3.210.102 n/a 195.3.208.102 n/a 195.3.221.11 n/a

2.5 Connectivity Hours

Trading connectivity is possible from 06:00 — 17t5 local time. For trading hours please see
the current exchange guide under the Document Gatégrading Guides and Rules”:

http://www.chi-x.co.uk/get-connected/document-litgrasp

! Chi-x reserves the right to provide alternativer@dsing schemes on a per customer basis in specifi

circumstances.
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2.6 On-Boarding Process

2.6.1 Client Development/QA testing phase
Chi-X’s test environment is available to clientslarendors to develop and test against.

However it should be noted that it does not haeestime dedicated hardware as the production
environment so should be used only for functioastihg and not for volume or latency testing.
Clients wishing to conduct these types of teststmaistact Chi-X Connectivity prior to
commencement.

2.6.2 Conformance testing

There is a certification process for new clientshirig to trade directly on the Chi-X platform,
take market data directly or access the TDM SerRtease contact the Chi-X Connectivity team
for the latest version of the conformance testsglan

The technical on-boarding process can work in fenaith the legal/compliance and clearing
work streams, meaning that if there is a holduprie process it does not have to impact the
others.

2.6.3 Go-Live

Only once the legal/compliance, technical and abgawvork streams are completed can a client
be permitted to trade. Under normal circumstancedyztion logins and ports are issued only
once the legal/compliance and technical conformaneees are finalized.

Chi-X does not have a test stock in productionrszea client is connects into the production
environment then by definition all trades are vat&hl” trades.
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3 MANAGED EXTRANET CONNECTIONS

3.1 Summary

Chi-X Europe can be accessed via a number of Mahgigmncial Service Extranets. These
networks provide connectivity to all Chi-X Europergces including both production data
centres and the test environment.

For connectivity details, availability and costegde contact the service providers.

3.2 Available Networks

For a list of available Extranet service providelesase see the following link:

http://www.chi-x.co.uk/get-connected/connectivigpa
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4 SERVICE BUREAU CONNECTIONS

4.1 Summary

Service Bureau access is where the end clientaugesd party to provide the physical
connectivity and/or the physical hosting of thewtis trading infrastructure.

Chi-X can accept orders from multiple clients doane logical FIX connection with the
identification of the underlying clients achievegduse of theOnBehalfOfComplFIX tag (Tag
115).

For those Service Bureaus who maintain the enlieatdnfrastructure and use a standard
interface for all clients, then the certificati@guirementnaybe waived by Chi-X. For details of
who this applies to please contact Chi-X Connetgtivi
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5 ETHERNET CONNECTIVITY

5.1 Summary

Chi-X Europe is able to offer Ethernet based cotiviegto both data centres. This connectivity
may be through either direct cabling in co-locatientres or via carrier based Ethernet circuits to
other remote locations.

5.2 Co-location Centres

Chi-X Europe is able to offer co-located accedsath our primary and secondary data centres
via our partnership with Equinix. In addition wave a network Point of Presence (PoP) in
Frankfurt. Co-location can be either through theiix EFX offering or to a bespoke participant
rack/suite.

Please contact Chi-X for data-centre locations.

5.3 Ethernet Connectivity Topologies

Chi-X Europe offers three options for Ethernet blasennectivity, as described below. The
example topologies shown with the options are:

Option 1: Single Subnet Connections

This option is a likely configuration for particips who want to connect multiple devices from
within a single subnet, such as when co-locateédérEFX suite. The participant will be
delivered one layer-3 port from each hosting rquieth in the same /28 subnet. HSRP gateway
addresses will also be configured. It is the ¢lgeresponsibility to provide the switch for their
equipment, and to ensure that all connectionsddecased from the assigned address space,
either through directly connecting trading hostshoough address translation.

Option 2: Dual Subnet Connections

This is a likely configuration for participants wk@nt to connect via resilient routers without
transiting a switch. The participant will be allded two /29 address ranges, one from each
hosting router, and will be delivered one layerestfrom each hosting router, one in each
subnet. In this scenario the participant is stitjuired to source all connections to Chi-X Europe
from the assigned subnet. It is anticipated thiatttipology may be of use to participants
requiring connections from disparate remote locatiover metro Ethernet.

Option 3: Singly Connected Connections

Options 1 and 2 both assume dual cross-conneateértChi-X Europe and the participant. Itis
possible for a participant to connect using ongjrgle cross-connect. As far as Chi-X Europe is
concerned, singly connected clients will be configlidentically to a standard dual connected
client, albeit with one link permanently shut dowAll ports, addresses etc will
allocated/reserved as per a dual connection irr dodalow future upgrades. It should be noted
that a singly connected client has an inherendlg fesilient connection to a dual connected
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client. When choosing Option 3 please specifyoifi ywould rather be provided with a single or
dual subnet (to allow for a future resilient setup)

Option 1: Single Subnet Connections
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Option 2: Dual Subnet Connections
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Option 3: Singly Connected Connections
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5.4 Addressing

All addressing will be provided by Chi-X Europe. /28 network will be assigned for each co-
located/directly connected patrticipant, and alksm®s will be expected to be sourced from that
subnet. Currently there is no support for connégtirom address space other than that allocated
by Chi-X Europe and Chi-X Europe will not participan routing protocols.

In the case of a single subnet connection the ¢ageetwork will be used on both connections,
with lower 4 IP addresses in the range being reskfor use on Chi-X Europe equipment. The
lower two addresses will be used for the Chi-X parbosting routers, and the following two
addresses are used for HSRP gateways. Dual HS®edsin order to allow the participant to
route through either connection as a preferred. patfis configuration leaves a total of 10 host
addresses available to the participant.

In the case of a dual subnet connection, the adad28 network will be split into two /29
networks and one used over each connection. Ter laddress in each range will be used by
the Chi-X Europe hosting routers, leaving 5 hostrasises available on each link for the
participant (total of 10).

11
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5.5 Network Interface

Currently the supported hand off for all connections is RJ45 UTP. Portisgtt will be hard set
and should be selected from the following options:

Media Speed Duplex
uUTpP 10 Full
UTP 100 Full
UTpP 1000 Full

All Chi-X Europe ports will be configured as Lay&routed ports in order to provide flexibility
to the participant.

5.6 Demarcation

5.6.1 Co-location

5.6.1.1 London Primary Co-Location Centre

The Chi-X Europe suite has been strategically st in close proximity to the Equinix EFX
hosting suite and has dual cabling to the EFX sii#aliverse cabling ducts.

For participants located in the EFX suite the derat@wn point is the Chi-X Europe patch panels
in the EFX patching cabinets. Chi-X Europe wilkigs ports on these panels to each co-located
participant upon application. Cabling from the mépant rack to the EFX patch panel is the
responsibility of the participant.

( R e

Chi-X Patch EFX Patch
Panel Panel Rack

Chi-X Suite EFX Suite
. -

J

For participants located in the PRIMARY facilityttnot located in the EFX suite, it is preferred
that the participant work with Equinix to delivdietcross connect to the EFX suite, from where it
can be connected via the Chi-X Europe patch pané¢te EFX patching cabinets. The
demarcation point remains the Chi-X Europe patefefsin the EFX patching cabinets. Chi-X
Europe will assign ports on these panels to thiéggzant upon application. Cabling from the
participant rack to the EFX patch panel is the oasjbility of the participant.

12
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5.6.1.2 London Secondary Co-Location Centre

For participants located in the facility the denadian point is the carrier room. Chi-X Europe
will assign ports on its panels to each co-locadicipant upon application. Cabling from the
participant rack to the carrier room patch panghésresponsibility of the participant.

( R ( R (

5.6.1.3 Frankfurt Co-Location Centre

For participants already located within in the Hdfart facility, or planning to take some space
via Equinix, the participant should work with theéondeliver the necessary cross connects to the
meet-me rooms. From where it will be connected @it¢ X Europe via dedicated patch panels.
The demarcation point remains the Chi-X Europelpptinels within the meet-me area. Chi-X
Europe will assign ports on these panels to thiéggaant upon application. Cabling from the
participant rack(s) to the meet-me area is theoresipility of the participant.

~

~

~

~

-

Chi-X Patch
Panel

Chi-X Suite
L

Meet-me
Patch Panel

\Meet-me area

5.6.2 Remote Circuits

5.6.2.1 Description

Clients electing not to use Extranet providers aater dedicated circuits and terminate them in
the Equinix carrier rooms. Please note Chi-X wilt host any equipment on behalf of

customers.

13
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5.6.2.2 London Primary Co-Location Centre

There are two carrier rooms located in the Chi-¥nBry data-centre. The Chi-X Europe suite
has been connected to meet-me patch panels ircaa@ér room via diverse pathBarriers must
terminate their circuits on the Equinix distributisame in order to facilitate thi$Vhen ordering
resilient circuits to this data-centre, please emthat providers terminate the circuits in diffetre
carrier rooms.

For participants ordering direct Ethernet circtit<hi-X Europe the demarcation point is the
meet-me patch panel in the carrier room. Chi-Xdparwill assign ports on these panels to the
participant upon application. Chi-X will facilimthe connection between the carrier panel and
the Chi-X panel.

( R ( R (

Chi-X Suite
\

Chi-X Patch
Panel

J

-

Meet-Me
Patch Panel

Carrier
Cabinet

5.6.2.3 London Secondary Co-Location Centre

There is one carrier room located in the Chi-X $€eoy data-centre. The Chi-X Europe suite
has been connected to meet-me patch panels imthiercoom.

For participants ordering direct Ethernet circtit<hi-X Europe the demarcation point is the
meet-me patch panel in the carrier room. Chi-Xdparwill assign ports on these panels to the
participant upon application. Chi-X will facilimthe connection between the carrier panel and
the Chi-X panel.

( 7 ( 7 (

Chi-X Patch Meet-Me Carrier
Panel Patch Panel Cabinet

Chi-X Suite
.

14
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5.6.2.4 Cost

Chi-X will charge customers per cross connect thwit circuits take up. For details of charges
please refer to the following link:

http://www.chi-x.co.uk/get-connected/document-lilgrasp

5.6.2.5 List of Providers

Please see the link below for a list of approved>XChetwork providers:

http://www.chi-x.co.uk/trading-on-chi-x/connectiyiaisp

If your preference is not on the list please cand-X Connectivity to discuss.

15



Chi-X 2009 Participant Connectivity Guide 05/08/200

6 INTERNET CONNECTIVITY

The Chi-X test environment is available unencrypieer the internet. In order to access the
service participants must provide Chi-X Europe Wité source IP addresses from which
connections will be sourced.

Chi-X will not accept production trading connectaover the internet. Some Extranet providers

offer a VPN solution to their clients however whae client connection is presented to Chi-X the
dedicated connectivity from the provider will beeds

16
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7 USEFUL CONTACTS

Equinix:

Romain Simon

Business Development — Financial Services
efx@eu.equinix.com

Tel: +44 (0)84 5373 2938

Mob: +44 (0)78 2538 9391

Chi-X: Contacts can be seen at the following location

http://www.chi-x.co.uk/contact-us/contact-form-aaddresses.asp
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