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CYCLE C01: LOGON MANAGEMENT

CycCLE OBJECTIVES:

This cycle tests SLE ability to receive and intetgghe messages sent when a log-on attempt fails.

CycLE PREPARATION:

» Exchange ensures that the SLE is logged off.

» Customer checks their connections and make suré&tliais not logged on.

CYCLE DESCRIPTION:

UNIT Number

ACTIONS REQUIRED

UNIT COMPLETION CRITERIA

1. Logon Failure due to invalid
sequence number

Customer initiates an SLE logon with a lastsequhigher than
expected

SLE should interpret correctly logon reject. SLBw@ not keep
retrying as long as customer has not correctegrtbiglem.

2. Logon Failure due to invalid
SLE Id.

Customer initiates an SLE logon with an invalid SdE

SLE should interpret correctly logon reject. SLBw@ not keep
retrying as long as customer has not correctegrtbiglem.

3. Logon Failure due to port
mismatch

Customer initiates an SLE logon with using portlifferent
SLE. (Applicable only if customer owns several SLE)

SLE should interpret correctly logon reject. SLBw@ not keep
retrying as long as customer has not correctegrtbiglem.

4. Logon Failure due to already
existing connection.

Customer initiates a second SLE logon after alydeving
established a first place logon with the same SDE |

SLE should interpret correctly logon reject. SLBw@ not keep
retrying as long as customer has not correctegrtbiglem.

This document has no contractual value and isyliteethange without notice 3
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CYCLE DETAILED INSTRUCTIONS:
UNIT 1: LOGON FAILURE DUE TO INVALID SEQUENCE NUMBER

INSTRUCTIONS:

Side Instructions Data Key Fields Data Layout Reference

Exchange | Exchange advises the customer to begin test.

Customer | Customer initiates a SLE logon with SLE ID valid Logon (A)
LastMsgSegNum higher than last received. Logon Reject (j) : field RejCode.
LastMsgSegNum higher than last message
received

COMPLETION CRITERIA:
» SLE receives and interprets logon reject. SLE shaol keep retrying as long as customer has noéctad the problem.

UNIT 2: LOGON FAILURE DUE TO INVALID SLEID.

INSTRUCTIONS:

Side Instructions Data Key Fields Data Layout Reference

Exchange | Exchange advises the customer to
Begin the test.

Customer | Customer initiates an SLE log-on with invalid | SLE ID invalid Logon (A)
SLE Id. Logon Reject (j) : field RejCode.
LastMsgSegNum equal to last message
received

COMPLETION CRITERIA:
* SLE receive and interpret logon reject. SLE shadtlkeep retrying as long as customer has not ceddhe problem.

This document has no contractual value and isylitechange without notice 6 Smartpod P-D Testing Guide V1.0 —September 09
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UNIT 3: LOGON FAILURE DUE TO PORT MISMATCH  (*)

INSTRUCTIONS:
(*) this test is applicable only if customer owrveel connections.

Side Instructions Data Key Fields Data Layout Reference

Exchange | Exchange advises the customer to
Initiate an SLE log-on.

Customer | Customer initiates an SLE logon with a port of SLE ID valid Logon (A)
an other SLE that he owns. Port invalid Logon Reject (j) : field RejCode

COMPLETION CRITERIA:
» SLE receive and interpret logon reject. SLE shadtlkeep retrying as long as customer has not ceddhe problem.

UNIT 4: LOGON FAILURE DUE TO ALREADY EXISTING CONNECTION

INSTRUCTIONS:

Side Instructions Data Key Fields Data Layout Reference

Exchange | Exchange advises the customer to
Initiate an SLE log-on.

Customer | Customer initiates a first SLE log-on with valid SLE ID invalid Logon (A)
sequence number
LastMsgSegNum equal to last message

received
Customer | Customer initiates a second SLE log-on with | SLE ID invalid Logon (A)
valid sequence number Logon Reject (j) : field RejCode
LastMsgSegNum equal to last message
received

COMPLETION CRITERIA: SLE receive and interpret logeeject. SLE should not keep retrying as longussaner has not corrected the problem.

This document has no contractual value and isylitechange without notice 7 Smartpod P-D Testing Guide V1.0 —September 09
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CYCLE C02: RESTART MANAGEMENT

CyCLE OBJECTIVES:

This cycle tests the software ability to restatedesansmission correctly.

CvycLE PREPARATION:

Customer checks their connectio

CYCLE DESCRIPTION:

Exchange ensures that the SLE is disconnected.

ns and make sur&ttiais not logged on.

UNIT Number

ACTIONS REQUIRED

UNIT COMPLETION CRITERIA

1. SLE Beginning of the day restart.

Customer ite8aSLE Beginning of the Day restart and
then send the first message of the day.

SLE session restarts correctly.
SLE receives all Beginning of Day unsolicited mgesa
SLE data flow correct.

2. SLE Customer initiated Logout N°

1 Customer atitis SLE a Logout message

SLE session terminates correctly.

3. SLE Restart after Customer initiate
Logout N°1

d\fter SLE customer initiated logout, customer etiéis SLE|
restart. Then, Exchange sends unsolicited message.

SLE session restarts correctly.
SLE receives unsolicited message.
SLE data flow correct

4. SLE Customer initiated Logout N°

2 Customer atitis SLE logout.

SLE session terminates correctly.
SLE data flow correct

5. SLE Restart after Customer initiate
Logout N° 2

d\fter a SLE customer initiated logout,
Exchange sends unsolicited message then invitésmes
to initiate SLE restart. Then, customer sends ssags

SLE session restarts correctly.
SLE receives pending message.
SLE transmits message.

SLE data flow correct

6. Exchange initiated Logout N° 1

Exchange initia®sE logout

SLE session terminates correctly.
SLE data flow correct

7. SLE Restart after Exchange initiate
Logout N° 1

réfter an Exchange initiated logout, SLE logged ad a
initiates SLE connection . Exchange send an uritadic
message. The SLE process the message

SLE session restarts correctly.
SLE receives unsolicited message.
SLE transmits message.

This document has no contractual va
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SLE data flow correct

8. Exchange initiated Logout N° 2

Exchange initiates SLE logout

SLE session terminates correctly.
SLE data flow correct

9. SLE Restart after Exchange initiateéfter Exchange initiated SLE logout, Exchange sends
unsolicited message then invites customer to teitél E
restart. Then, customer sends a message

Logout N° 2

SLE session restarts correctly.
SLE receives pending message.
SLE transmits message.

SLE data flow correct

CYCLE DETAILED INSTRUCTIONS:

UNIT 1: SLE BEGINNING OF THE DAY RESTART .

INSTRUCTIONS:

Side

Instructions

Data Key Fields

Data Layout Reference

Exchange | Exchange advises the customer to staeshe

Customer | Customer initiates a SLE beginning of @ayart| LastMsgSegNum equal to 0 Logon (A)
Exchange | Exchange send unsolicited messages

Customer | Customer sends 1 message. New Order (D)
Exchange | Exchange checks reception of message.

Exchange | Exchange checks SLE reception data flow.

COMPLETION CRITERIA

* SLE session restarts correctly.
* SLE transmits the first message since Beginninh@Day.
* SLE data flow correct

This document has no contractual value and isyliteethange without notice 9
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UNIT 2: SLE ‘CUSTOMER INITIATED' LOGOFF N°1

INSTRUCTIONS:

Side Instructions Data Key Fields Data Layout Reference

Exchange | Exchange advises the customer to staeshe

Customer | Customer initiates a SLE logged off

Exchange | Exchange checks SLE session terminated
correctly.

COMPLETION CRITERIA
» SLE session terminates correctly.
UNIT 3: SLE RESTART AFTER ‘CUSTOMER INITIATED ' LOGOUT N° 1

INSTRUCTIONS:

Side Instructions Data Key Fields Data Layout Reference

Exchange | Exchange advises the customer to start the test.

Customer | Customer initiates a SLE restart LastMsgSegNum equal to last message received L@gon

Exchange | Exchange checks SLE restart handshaking. LastM$@gBaqvithin customer logon Logon (A)
LastMsgSegNum within CCG binary logon

Exchange | Exchange sends 1 unsolicited message CCG bin MbiyBedncremented with one

Customer | Customer confirms reception of the uoi#etl | SLE process the incoming message
message.

Exchange | Exchange confirms SLE is up and running.

COMPLETION CRITERIA

» SLE session restarts correctly.
* SLE receives unsolicited message.
* SLE data flow correct

This document has no contractual value and isylitechange without notice 1C Smartpod P-D Testing Guide V1.0 —September 09
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UNIT 4: SLE ‘CUSTOMER INITIATED’ LOGOFF N°2

INSTRUCTIONS:

Side Instructions Data Key Fields Data Layout Reference

Exchange | Exchange advises the customer to staeshe

Customer | Customer initiates a SLE logged off

Exchange | Exchange checks SLE session terminated
correctly.

COMPLETION CRITERIA
» SLE session terminates correctly.
UNIT 5: SLE RESTART AFTER ‘CUSTOMER INITIATED ' LOGOUT N° 2

INSTRUCTIONS:

Side Instructions Data Key Fields Data Layout Reference

Exchange | Exchange sends 1 unsolicited message

Exchange | Exchange advises the customer to start the test.

Customer | Customer initiates a SLE restart LastMsgSegNum equal to last message received L@gon

Exchange | Exchange checks SLE restart handshaking. LastMd@Baqvithin customer logon Logon (A)
LastMsgSegNum within CCG binary logon

Customer | Customer confirm reception of pending messa@CG bin MsgSegqNum incremented with one

Customer | Client sends 1 order message Customer MsgSeqNaremiented with one New Order (D)

Exchange | Exchange confirms reception of order aggss| Exchange processes the incoming message

Exchange | Exchange confirms SLE is up and running.

This document has no contractual value and isylitechange without notice 11 Smartpod P-D Testing Guide V1.0 —September 09
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COMPLETION CRITERIA

e SLE session restarts correctly.

* SLE receives pending message.
* SLE sends message.

* SLE data flow correct

UNIT 6: SLE ‘EXCHANGE INITIATED’ LOGOFF N°1

INSTRUCTIONS:

Side Instructions Data Key Fields Data Layout Reference

Exchange | Exchange advises the customer to staeghe

Exchange | Exchange initiates a SLE logged off

Customer | Customer confirms SLE session terminated
correctly.

COMPLETION CRITERIA
* SLE session terminates correctly.

UNIT 7: SLE RESTART AFTER ‘EXCHANGE INITIATED ' LOGOUT N° 1

INSTRUCTIONS:

Side Instructions Data Key Fields Data Layout Reference

Exchange | Exchange advises the customer to start the test.

Customer | Customer initiates a SLE restart LastMsgSegNum equal to last message received L@gon

Exchange | Exchange checks SLE restart handshaking. LastM$@gBaqvithin customer logon Logon (A)
LastMsgSegNum within CCG binary logon

Exchange | Exchange sends 1 unsolicited message CCG bin MbBedincremented with one

Customer | Customer confirms reception of the uoi#etl | SLE process the incoming message
message.

This document has no contractual value and isylitechange without notice 12 Smartpod P-D Testing Guide V1.0 —September 09
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Exchange | Exchange confirms SLE is up and running.

Customer | Client send 1 order message Customer MsgSegNueniented with one New Order (D)
Exchange | Exchange confirms reception of order ngessa Exchange processes the incoming message

Exchange | Exchange confirms SLE is up and running.

COMPLETION CRITERIA

e SLE session restarts correctly.
e SLE receives unsolicited message.
* SLE data flow correct

UNIT 8: SLE ‘EXCHANGE INITIATED’ LOGOFF N°2

INSTRUCTIONS:

Side

Instructions

Data Key Fields Data Layout Reference

Exchange

Exchange advises the customer to statiéghe

Exchange

Exchange initiates a SLE logged off

Customer

Customer confirms SLE session terminated
correctly.

COMPLETION CRITERIA

¢ SLE session terminates correctly.
e SLE data flow correct

This document has no contractual value and isyliteethange without notice 13
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UNIT 9: SLE RESTART AFTER ‘E XCHANGE INITIATED ' LOGOUT N° 2

INSTRUCTIONS:

Side Instructions Data Key Fields Data Layout Reference

Exchange | Exchange sends 1 unsolicited message

Exchange | Exchange advises the customer to start the test.

Customer | Customer initiates a SLE restart LastMsgSegNum equal to last message received L@gon

Exchange | Exchange checks SLE restart handshaking. LastMd@Baqvithin customer logon Logon (A)
LastMsgSegNum within CCG binary logon

Customer | Customer confirm reception of pending messa@CG bin MsgSeqNum incremented with one

Customer | Client sends 1 order message Customer MsgSeqNaramniented with one New Order (D)

Exchange | Exchange confirms reception of order ngessa Exchange processes the incoming message

Exchange | Exchange confirms SLE is up and running.

COMPLETION CRITERIA

* SLE session restarts correctly.

* SLE receives pending message.
* SLE sends message.

* SLE data flow correct

This document has no contractual value and isylitechange without notice 14 Smartpod P-D Testing Guide V1.0 —September 09
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CYCLE C03: RETRANSMISSION MANAGEMENT
CyCLE OBJECTIVES:

This cycle tests the software ability to replayedaception correctly.

CvycLE PREPARATION:

» Exchange ensures that the SLE is disconnected.

»  Customer checks their connections and make sur&tlais not logged on.

CYCLE DESCRIPTION:

UNIT Number ACTIONS REQUIRED

UNIT COMPLETION CRITERIA

1. SLE Beginning of the day receptionCustomer initiates SLE Beginning of the Day resti@rset

replay

LastMsgSegNum equal to 0).

SLE session restarts correctly.
e SLE receives all Beginning of Day unsolicited megesa
» SLE data flow correct.

2. SLE intraday reception replay. After SLE customer initiated logout, customer etiéis SLE|

restart from a specific LastMsgSeqNum. Then, Exgkan
resends messages from the requested LastMsgSegNu

M SLE data flow correct

e SLE session restarts correctly.
*  SLE receives resent messages.

CYCLE DETAILED INSTRUCTIONS:

UNIT 1: SLE BEGINNING OF THE DAY RECEPTION REPLAY

INSTRUCTIONS:

Side Instructions Data Key Fields Data Layout Reference
Exchange | Exchange advises the customer to staeghe

Customer | Customer initiates a SLE beginning of @&gart| LastMsgSeqgNum equal to O Logon (A)
Exchange | Exchange resend messages

Customer | Customer confirm retransmission of message

COMPLETION CRITERIA

This document has no contractual value and isyliteethange without notice 15
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» SLE session restarts correctly.
* SLE receives retransmission of all messages sieginBing of the Day.
* SLE data flow correct

UNIT 2: SLE INTRADAY RECEPTION REPLAY .

INSTRUCTIONS:

Side

Instructions

Data Key Fields

Data Layout Reference

Exchange | Exchange advises the customer to staeghe

Customer | Customer initiates a SLE beginning of @&art| LastMsgSeqgNum equal to a specific MsgSegNum  Lod9n (
Exchange | Exchange resend messages

Customer | Customer confirms retransmission of messag

COMPLETION CRITERIA

» SLE session restarts correctly.

» SLE receives retransmission of all messages sieginBing of the Day since the specific MsgSeqNum

* SLE data flow correct

This document has no contractual value and isyliteethange without notice
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CYCLE C04: ADMINISTRATIVE MESSAGES MANAGEMENT

CycCLE OBJECTIVES:

This cycle tests the software ability to send mgssa

CycLE PREPARATION:

» Exchange ensures that the SLE is disconnected.

»  Customer checks their connections and make sur&tiais not logged.

CYCLE DESCRIPTION:

UNIT Number

ACTIONS REQUIRED

UNIT COMPLETION CRITERIA

1. Periodic reception of heartbeatSustomer establish connection without sending aeysage

during a period of time

e SLE receive heartbeats periodically

2. Test request sent by customey

Customer estajgisthection without sending any message
during a period of time

e SLE receive heartbeat reply from CCG

3. Test request sent by CCG

Customer establish ctiopnewithout sending any message
during a period of time

e SLE reply with heartbeat

This document has no contractual value and isyliteethange without notice 17
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CvycLE DETAILED INSTRUCTIONS:

UNIT 1- PERIODIC RECEPTION OF HEARTBEATS

INSTRUCTIONS:
Side Instructions Data Key Fields Data Layout Reference
Exchange | Exchange advises the customer to begin test
Customer | Customer initiates a SLE start LastMsgSegNum equal to last message Logon (A)
received
Customer | Customer confirm reception of periodic HeartBeat (0)

reception of heartbeats

COMPLETION CRITERIA:

» SLE receive heartbeats periodically

UNIT 2- TEST REQUEST SENT BY CUSTOMER

INSTRUCTIONS:

Side

Instructions

Data Key Fields

Data Layout Reference

Exchange | Exchange advises the customer to begin test

Customer | Customer initiates a SLE start LastMsgSegNum equal to last message Logon (A)
received

Customer | Customer provoke emission of Test Request Test Request (1)

Exchange | Exchange confirm reception of Test Reques

Customer | Customer confirm reception of heartbeat

COMPLETION CRITERIA:
* SLE receives heartbeat reply from CCG

This document has no contractual value and isyliteethange without notice 18
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UNIT 3- TEST REQUEST SENT BY EXCHANGE

INSTRUCTIONS:

Side Instructions Data Key Fields Data Layout Reference
Exchange | Exchange advises the customer to begin test
Customer | Customer initiates a SLE start LastMsgSegNum equal to last message Logon (A)

received
Exchange | Exchange provoke emission of Test Request Test Request (1)
Customer | Customer confirm reception of Test Retlques
Exchange | Exchange confirm reception of heartbeat

COMPLETION CRITERIA:

*  SLE reply with heartbeat correctly

This document has no contractual value and isyliteethange without notice
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CYCLE CO5: CLORDID MANAGEMENT

CYCLE OBJECTIVES:
Via ProtocolVersion 2 the SLE can only send ordesiag a ClOrdID of 8 bytes.
This cycle is split in three sections:

- The first cycle concerns the connection and Disectian.
- The second cycle concerns an access of a ServieaBuia an ASP.
- The third cycle concerns a regular access of atclie

The term “Regular Access” is used in the followaage: When a firm contracts directly its own and@sive order entry access mean with NYSE EuroribgtfFirm
Trading Solution type is called Regular Access.

The term “Service Bureau Access” is used in thiofdhg case: When a 3rd party customer, also naBegdice Bureau, contracts order entry access mahri\WW SE
Euronext to act as an order carrier on behalf wésg firms, the Firm Trading Solution type is eallService Bureau Access.

The CIOrdID value assigned to any given order rbestinique for the Firm across all available corinast
To ensure for a given firm there is no conflict amgats several CCG accesses, the exchange has jplace a "mandatory prefix policy” for a Servicer&u Access and
highly recommends an optional "instance prefix gglifor Service Bureau Access and Regular Access.

Regular Access: must specify a ClOrdID value inghsitive number range.

= Service Bureau:

— Must specify a ClOrdID value in the negative nemiange.

AND

— Must start all CIOrdID values with the unique igitinumber prefix assigned to the Service Bureathle exchange.

Recommended Instance prefix:

Regular Access: The 2 leading digits of decimatébh0) representation, keeping in mind

the “mandatory prefix policy” constraint

= Service Bureau: The next 2 digits of decimal (hE@erepresentation after the 3-character Servige&u

Important notes:

1- “Software Vendors” and “In house” developers thesable to extend the instance prefix size fon fivhich has more instances than the 2-charactdix@vailable
combinations can cover.

2- “Software Vendors” and “In house” developers trhesable to encode Instance prefix as numeridahif requires UTP-Direct vs UTP-FIX.4.2 compaiilyil

This document has no contractual value and isylitechange without notice 2C Smartpod P-D Testing Guide V1.0 —September 09
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1.CvcLE PREPARATION FOR CONNECTION AND DISCONNECTION :

* The Exchange and Customer agree which setup theMLEe using during the test
»  Customer checks their connections and make suireShE is able to log in.

CYCLE DESCRIPTION FOR SLE CONFIGURED FOR VERSION 2:

UNIT Number ACTIONS REQUIRED UNIT COMPLETION CRITERIA

1b. Connection version 2 * Customer connects with ProtocolVersion 2 * Customer confirms the SLE is able to connect
» Customer sends an order with ProtocolVersion 2 and ¢« Exchange confirms the CIOrdID has a length of &byt
CIOrdID in 8 bytes

2b. Drop copy Customer connects the drop copy channel with Customer confirms that he is able to receive thpeaetive
ProtocolVersion 2 executions.

1.CycLE PREPARATION FOR SERVICE BUREAU ACCESS USING VERSIONZ2:

* Incase of an ASP, exchange verifies that the yrefs been configured
» Customer checks their connections and make suireShE is able to log in.

CYCLE DESCRIPTION FOR SERVICE BUREAU ACCESS(MANDATORY FOR ASP’S):

UNIT Number ACTIONS REQUIRED UNIT COMPLETION CRITERIA

la Order entry for prefix Customer sends ordehwalid prefix using ProtocolVersion 2 »  Customer confirms acknowledgment of order

» Exchange confirms the ClOrdID has a length of &byt
» Exchange confirms CIOrdID has a negative value

» Exchange confirms ClOrdID has the correct prefix

1b.. Order entry for different Customer sends order with prefix 002 using ProMersion 2 » Exchange confirms the ClOrdID has a length of &byt
prefix » Exchange confirms CIOrdID has a negative value

* Exchange confirms CIOrdID has the prefix 002

»  Customer confirms the connection is dropped dubeo

This document has no contractual value and isylitechange without notice 21 Smartpod P-D Testing Guide V1.0 —September 09
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invalid prefix that is sent in the order

2a. Order entry for prefix and
instance 01

Customer sends order with valid prefix and instaiitte
and using ProtocolVersion 2

»  Customer confirms acknowledgment of order

» Exchange confirms the ClOrdID has a length of &byt
» Exchange confirms CIOrdID has a negative value

» Exchange confirms CIOrdID has the correct prefix

» Exchange confirms CIOrdID contains the instance 01

2b. Order entry for prefix and
instance 02

Customer sends order with valid prefix and instede
and using ProtocolVersion 2

e Customer confirms acknowledgment of order

» Exchange confirms the ClOrdID has a length of &byt
» Exchange confirms CIOrdID has a negative value

* Exchange confirms ClOrdID has the correct prefix

» Exchange confirms ClOrdID contains the instance 02

3. Incorrect prefix

Customer sends order with invalid prefix
and using ProtocolVersion 2

e Customer confirms rejection of order

4. Migration of UTP Direct to
FIX 4.2 (optional test)

Customer sends order with protocol UTP Direct usin
ProtocolVersion 2

Customer modifies order with protocol FIX 4.2 UTR

g * Customer confirms he can modify the order (to catgpthis

v numeric characters)

a different connection

scenario the ClOrdID sent via FIX 4.2 needs to aononly

» Exchange confirms the ClOrdID has a length of &byt

2.CvycLE PREPARATION FOR REGULAR ACCESS USING VERSIONZ2:

» The Exchange and the customer agree if the custaitidre using a Instance per access
» Customer checks their connections and make suireShE is able to log in.

CYCLE DESCRIPTION FOR REGULAR ACCESS

UNIT Number

ACTIONS REQUIRED

UNIT COMPLETION CRITERIA

2a. Order entry for two bytes

Customer sends ordén imstance 01
and uses ProtocolVersion version 2

»  Customer confirms acknowledgment of order
» Exchange confirms CIOrdID has a positive value
» Exchange confirms ClOrdID contains the instance 01

2b. Order entry for two bytes

Customer sends ordén imstance 02
and uses ProtocolVersion version 2

»  Customer confirms acknowledgment of order
» Exchange confirms CIOrdID has a positive value
» Exchange confirms ClOrdID contains the instance 02
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3a. Order entry for three bytes

Customer sends awitlrinstance 001
and uses ProtocolVersion version 2

Customer confirms acknowledgment of order
Exchange confirms CIOrdID has a positive value
Exchange confirms CIOrdID contains the instance 001

3b. Order entry for three bytes

Customer sends anitlrinstance 002
and uses ProtocolVersion version 2

Customer confirms acknowledgment of order
Exchange confirms CIOrdID has a positive value
Exchange confirms CIOrdID contains the instance 002

4. Migration of FIX 4.2 to UTP
Direct (optional test)

»  Customer sends order with protocol UTP Direct
»  Customer modifies order with protocol FIX 4.2 via a

different connection

Customer confirms he can modify the order (to catepthis
scenario the CIOrdID needs to contain only numeric
characters)

This document has no contractual value and isyliteethange without notice
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lI- SLE PROFILE

CYCLE PO1: TRADING SUBSCRIPTION MANAGEMENT - UNSOLICITED MESSAGES
CYCLE P0O2: TRADING SUBSCRIPTION MANAGEMENT - SOLICITED MESSAGES
CYCLE P03: MULTI-MARKET SUBSCRIPTION

CYCLE P04: MULTI-MEMBER SUBSCRIPTION (SERVICE BUREA U/ASP ONLY)
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CYCLE PO1: TRADING SUBSCRIPTION MANAGEMENT — PRIVA TE UNSOLICITED MARKET MESSAGES

CyCLE OBJECTIVES:

This cycle tests SLE ability to receive and intetgrivate unsolicited market messages from alseribed trading systems.

CvycLE PREPARATION:

» Exchange ensures that the SLE is logged on.

»  Customer checks their connections and make suré&tliais logged on.

CYCLE DESCRIPTION:

System | UNIT Number ACTIONS REQUIRED UNIT COMPLETION CRITERIA
1. Order cancelled (order cancelled by | Customer enters orders. Exchange cancel during the|s  SLE receives and interprets message (4)
surveillance) continuous session all the orders sent by the mesto

Customer checks reception of this message for el
still alive in its book.

6' 2. Order cancelled (order expired) Customer entersrder. The order remains active uniib  SLE receives and interprets message (4) at the

8 the validity time is reached. beginning of the next trading day

|_

EE 4. Order elimination (IOC order partially Customer enters a IOC order during continuoussessi» SLE receives and interprets message (8) followang (
= executed ) likely to be partially filled. and (2)

P Customer checks reception of partial fill (2) aniti(4).

% 5. Orders elimination (Global Customer enters orders. Member cancels during the |«  SLE receives and interprets private unsolicitedketar

cancellation by the member) continuous session all his orders for a given sgcur messages (4)
using global cancellation..

Customer checks reception of Order killed message f|
each order still alive in its book for this secrit
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6. Orders elimination (Global
cancellation by the Exchange)

Customer enters orders. Exchange cancels all ey or
during the continuous session all his orders.
Customer checks reception of Order killed message f|
each order still alive in its book.

SLE receives and interprets private unsolicitedkaiar
messages (4)

7. Order Replaced

Customer enters an order duringdhtinuous session,|
Then Customer modifies this order.
Customer checks the reception of Order Replaced (5
after reception of Order Cancel Replace Ack (E).

SLE receives and interprets private unsolicitedkeiar
messages (5) that follows solicited message (E)

8. Execution notice (order partially filled

)Exchange places some liquidity in a given secanitgt
invite customer to enter an order that partialdés.
Customer checks reception of one or several pdittial
message(s).

SLE receives and interprets private unsolicitedkaiar
message(s) (2)

9. Execution notice (order fully filled)

Exchangeapés some liquidity in a given security and
invite customer to enter an order that fully trades
Customer checks reception of one or several fill
message(s).

SLE receives and interprets private unsolicitedkaiar
message(s) (2)

10. Trade cancellation.

Customer is involved in déreExchange cancels this
trade. Customer checks reception of this message.

SLE receives and interprets private unsolicitedkaiar
message (C)

11. Trade creation.

Customer is involved in a traglehange cancels this
trade. Exchange creates a new trade.

SLE receives and interprets private unsolicitedkeiar
message (C)

SLE receives and interprets private unsolicitedkeiar
message Order Filled (2)

12. Drop Copy channel

Customer connects to a drop copy channel.
Customer is involved in a trade. A copy of the ¢résl
sent via the message Extended Response messafig
the drop copy channel.

X)

Drop copy SLE receives and interprets private
unsolicited market message (x)

13. Resend of order book

(In case of a failover of DC1 to DC2 on the sideNMSE
Euronext a resend of the order book can take place
following the failover. The resend of the order badll
be done via the Extended Response message (x).
These messages will be sent for each outstandiey tw
the SLE that sent the order.)

Customer sends several orders.

Exchange performs a retransmission of the outstgndi
orders

SLE receives and interprets private unsolicitedkeiar
message (x) per outstanding order
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CYCLE P02: TRADING SUBSCRIPTION MANAGEMENT — SOLICI

CYCLE OBJECTIVES:

This cycle tests SLE ability to receive and intetygolicited market messages from all subscriketing systems.

CycLE PREPARATION:

» Exchange ensures that the SLE is logged on.

» Customer checks their connections and make sur&titais logged on..

CYCLE DESCRIPTION:

TED MARKET MESSAGES

System | UNIT Number ACTIONS REQUIRED UNIT COMPLETION CRITERIA
1. New Order outcome Ack Customer enters a valighpd order not executed and|«  SLE receives and interpret message (a)
checks reception of ack message.
2. Cancel/Replace Request Ack Customer modifiedid pagged order not executed and  SLE receives and interpret messages (E) then (5)
5' checks reception of ack and confirmation messages.
8 3. Cancel Request Ack Customer cancel a valid peggder and checks e SLE receives and interpret messages (6) then (4)
E reception ack and confirmation messages
<§’: 4. Bulk Cancel Ack Customer enters a couple of vafiders that remainin |«  SLE receives and interpret Bulk Cancel Ack message
0 the book. (K) and a Order Killed message (4) for each orfat ts
& Customer sends a Bulk Cancel (F) cancelled
-} e After all orders are cancelled by the matching eegi
second Bulk Cancel Ack message (K) is sent to confi
all orders are cancelled. The total number of déecte
orders can be found in the fielatalAffectedOrders
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System

UNIT Number

ACTIONS REQUIRED

UNIT COMPLETION CRITERIA

4. Order Reject

Exchange changes the status ofsamiment to
Forbidden.
Customer enters a pegged order and checks recetiq
order reject.

>

SLE receives and interpret message (8)
Customer confirms the status of the rejected order

4. Order Reject

Customer enters a pegged ordenfithar member cod
and checks reception of order reject.

SLE receives and interpret message (8)
Customer confirms the status of the rejected order

5. Cancel/Replace Reject

Customer enters an ordera@mains in the book.
Exchange changes the status of an instrument to
Forbidden.

Customer tries to modify the outstanding order and
checks reception of replace reject.

SLE receives and interpret message (8)
Customer confirms the status of the outstandingrord
and the rejected order

6. Cancel Reject

Customer enters an order that renraithe book.
Exchange changes the status of an instrument to
Forbidden.

Customer tries to cancel the outstanding ordercaiedks
reception of replace reject.

SLE receives and interpret message (8)
Customer confirms the status of the outstandingrord
and the rejected order

7. Bulk Cancel Reject

Customer enters a couplelid wrders that remain in
the book. Exchange changes the state of the instruta
Forbidden.

Customer sends a Bulk Cancel (F)

SLE receives and interpret message (8)
Customer confirms the status of the outstandingrsrd

7. Generic Response (Liquidity Provide
only)

2Customer sends a Price Input message

SLE receives and interprets message (Y)

This document has no contractual value and isyliteethange without notice
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CYCLE PO3: MULTI-MARKET SUBSCRIPTION

CyCLE OBJECTIVES:

This cycle tests the software ability to receive amerpret incoming market messages from all siipsd trading engines : UTP , NYSE ARCA EUROPE.

CycLE PREPARATION:

¢ Exchange ensures that the SLE is logged on.

¢ Customer checks their connections and make suré&tliais logged on.

CYCLE DESCRIPTION:

UNIT Number ACTIONS REQUIRED UNIT COMPLETION CRITERIA

1. Multi-Market Reception. Customer checks receptibmarket messages coming from |«  SLE receives and interprets unsolicited market ampss from
each trading engine customer has subscribed. each trading engine customer has subscribed.

2. Multi-Market Emission. Customer enters an orderefach trading engine customer hase  SLE transmits orders for each trading engine custdras
subscribed. subscribed.
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CYCLE P04: MULTI-MEMBER SUBSCRIPTION (SERVICE BUREA U/ASP ONLY)

CycCLE OBJECTIVES:

This cycle tests the SLE ability to manage emissiot reception of all market messages belongirgitthh member SLE is entitled to route.

CycLE PREPARATION:

¢ Exchange ensures that the SLE is logged on.

¢ Customer checks their connections and make suré&tliais logged on.

CYCLE DESCRIPTION:

UNIT Number

ACTIONS REQUIRED

UNIT COMPLETION CRITERIA

1. Multi-Member Emission.

Customer checks receptibmarket messages belonging to
each member SLE is entitled to route.

e SLE receives and interprets market messages balptgieach
member SLE is entitled to route.

2. Multi-Member Reception.

Customer enters an ofdeeach member SLE is entitled to
route.

SLE transmits order for each member SLE is entibebute.

3. Member Versus Subscriber
Mapping.

Customer enters an order for two members relateldferent
SLE.

Each order is routed by the right SLE.
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lll- TRADING FUNCTIONS

CYCLE TO1: INCOMING MESSAGES DATA LAYOUT
CYCLE T02: SIDE OF ORDER

CYCLE TO3: VALIDITY TYPE ORDER

CYCLE TO4: TYPE OF PRICE

CYCLE TO5: MULTI DECIMAL TRADING

CYCLE T06: SPECIAL CONDITIONS

CYCLE TO7: COLLAR LOGIC

CYCLE TO8: INTERNAL MATCHING SERVICE
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CYCLE TO1: INCOMING MESSAGES DATA LAYOUT

CyCLE OBJECTIVES:

This cycle tests customer software’s ability toeemtrders, modification and cancellation messagegjuhe different validities and prices accordindpusiness data layout

specification

CycLE PREPARATION:

» Exchange selects two securities: one for Eurongrigsy market, one for non Euronext primary marketl convenes with the customeruse them during this cycle

These securities are open and authorized. In dodéne customer to receive an acknowledgment neemtust be registered to both Lit and Smartpooketar
* As SmartPool will be using the SmartPool code séeurity (SPxxxxxxxxxx) instead of the ISIN coddraxattention should be focused on the settlemiethteatrades

CYCLE DESCRIPTION:

SYSTEM UNIT Number ACTIONS REQUIRED UNIT COMPLETION CRITERIA RESULT
la. Entry of Buy order during Customer sends a Buy Limit order, executione  Exchange checks that the order entry data layout|is
VWAP call (D). instruction Cross, Good for VWAP crossing. correct.
1b. Entry of Sell order during Customer sends a Sell Market order, executjen Exchange checks that the order entry data layout|is
VWAP call (D).. instruction Cross, Good for VWAP crossing correct.
1c. Entry of Buy order during Customer sends a Buy Limit order, executions  Exchange checks that the order entry data layout|is
- Non VWAP call (D). instruction Cross, valid for Auction. correct.
8 1d. Entry of Buy order during Customer sends a Buy Market order, executjen Exchange checks that the order entry data layout|is
P_— Non VWAP call (D). instruction Cross, valid for Auction. correct.
g:i 2a Entry of Buy order during Customer sends a Buy pegged order, execution Exchange checks that the order entry data layout|is
s Continuous call (D). instruction Mid-price Peg valid for Day correct.
(n,'.) 2b Entry of Buy order during Customer sends a Buy pegged order, execution Exchange checks that the order entry data layout|is
5 Continuous call (D). instruction Mid-price Peg validity IOC correct.

2c. Entry of Sell order during
Continuous call (D).

Customer sends a Buy pegged order, execu
instruction Mid-price Peg validity GTT

tion

Exchange checks that the order entry data layout
correct.

S

2a. Modification of VWAP to
Day (G)

Customer enters a VWAP order during VWA
call.
Customer modifies the order to Day during

VWAP call.

Exchange checks that the order modification datg
layout is correct.
Customer confirms the reception of the rejection

messages and the reason of it

This document has no contractual value and isyliteethange without notice
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2a. Modification of Day to
VWAP (G)

Customer enters a Day order during Continu
call.

Customer modifies the order to VWAP durin
continuous call.

ous

Exchange checks that the order modification datg
layout is correct.

Customer confirms the reception of the rejection
messages and the reason of it

3a. Madification of quantity of
VWAP order (G)

Customer enters a VWAP order during VWA
call.

Customer modifies the quantity of the order
during the VWAP call.

Exchange checks that the order modification datg
layout is correct.

3b. Madification of quantity of
Day order (G)

Customer enters a Day order during continu
call.

Customer modifies the quantity of the order
during the continuous call.

DS

Exchange checks that the order modification datg
layout is correct.

4a. Cancellation of VWAP orde
(F)

Customer enters a VWAP order during VWA
call
Customer cancels the outstanding order

Exchange checks that the order cancellation data
layout is correct.

4b. Cancellation of Day order

(F)

Customer enters a Day order during continu
call

DUS

Exchange checks that the order cancellation data
layout is correct.

4. Order Global Cancellation (R

Customer enters orders on a given security
then initiates order global cancellation on thi

security (Either the ClassID or the Symbol fie

must be populated).

and

D

d

SLE receives and interpret Bulk Cancel Ack mess
(K) and a Order Killed message (4) for each ordef
that is cancelled
After all orders are cancelled by the matching peg
a second Bulk Cancel Ack message (K) is sent tg
confirm all orders are cancelled. The total nuntjef
cancelled orders can be found in the field
TotalAffectedOrders

This document has no contractual value and isyliteethange without notice
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CYCLE T02: SIDE OF ORDER

CYCLE OBJECTIVES:
This cycle tests SLE ability to enter the differgyges of sides of an order.

CycLE PREPARATION:

» Exchange selects two securities: one for Eurongrigsy market, one for non Euronext primary marketl convenes with the customeruse them during this cycle
These securities are open and authorized. In dodéne customer to receive an acknowledgment neemtust be registered to both Lit and Smartpooketar
* As SmartPool will be using the SmartPool code séeurity (SPxxxxxxxxxx) instead of the ISIN coddraxattention should be focused on the settlemiethteatrades

CYCLE DESCRIPTION:

SYSTEM UNIT Number ACTIONS REQUIRED UNIT COMPLETION CRITERIA RESULT
5' 1. Entry of buy order » Customer enters a buy order (side = “1"). * Exchange checks that the order entered by the

o) customer is a buy order.

& * SLE receives and interprets correctly the order

g:i outcome.

S 2. Entry of a sell order »  Customer enters a sell order (side = “2"). » Exchange checks that the order entered by the

0 customer is a buy order.

& *  SLE receives and interprets correctly the order

> outcome.
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CYCLE TO3: VALIDITY TYPE OF ORDER -

CYCLE OBJECTIVES:

This cycle tests the customer software’s abilitgmber orders with the different validity typeses&d by the UTP system.

CycLE PREPARATION:

» Exchange selects two securities: one for Eurongrigsy market, one for non Euronext primary marketl convenes with the customeruse them during this cycle

These securities are open and authorized. In dodéne customer to receive an acknowledgment neemtust be registered to both Lit and Smartpooketar
* As SmartPool will be using the SmartPool code séeurity (SPxxxxxxxxxx) instead of the ISIN coddrexattention should be focused on the settlemiethiectrades.

CYCLE DESCRIPTION:

SYSTEM UNIT Number ACTIONS REQUIRED UNIT COMPLETION CRITERIA RESULT
1. The validity type is Dated by|»+  Customer enters an order with a validity types  Exchange checks that the validity date is notdiile
default. equal to “0” (TimelnForce=0). e Customer checks that this order is no more in his

* The order is not or partially executed at the end book on the following trading day.
of the trading session.

6' 2. The validity type is IOC » Customer enters an order with a validity type ¢«  Exchange checks that the validity date is notdille
o) equal to “3" (TimelnForce=3). e .SLE receives and interprets correctly the Order
P_- * The order is executed. Filled (4).
@
<§t » Customer enters an order with a validity types  SLE receives and interprets correctly the Order
2 equal to “3" (TimelnForce=3). Reject (8).
= » The order is not executed.
- » Customer enters an order with a validity type SLE receives and interprets correctly:
equal to “3” (TimelnForce=3). e the order Ack (a),
* The order is partially executed. e The Order Fill (2)
e The Order Killed (4) concerning the remaining
guantity
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SYSTEM UNIT Number ACTIONS REQUIRED UNIT COMPLETION CRITERIA RESULT
3. The validity type is VFA e Customer sends an order with a validity typg ¢  Exchange checks that the validity date is notdille
(Valid for Auction) equal to “2” (TimelnForce=2) e SLE receives and interprets correctly the Order
* Exchange makes sure that the order won'’t Killed (4) following the auction
execute at the next auction
» Customer sends an order with a validity typg ¢  Exchange checks that the validity date is notdille
equal to “2” (TimelnForce=2) e SLE receives and interprets correctly the execution
notice (2) following the auction
4. The validity type is GTT » Customer sends an order with a validity typg «  SLE receives and interprets correctly the Order agk
(Good Till Time) equal to “6” (TimelnForce=6) , (A)
ExpireTimeFlag=T and * SLE receives and interprets correctly the Order
6' ExpireTime=HHMMSS Killed (4) once the order expires in x seconds
o) » Exchanges makes sure the order expires and
= does not execute
E( » Customer sends an order with a validity typg «  SLE receives and interprets correctly the Order agk
> equal to “6” (TimelnForce=6) , (A)
g-_) ExpireTimeFlag=T and e SLE receives and interprets correctly the Orddr Fjl
5 ExpireTime=HHMMSS (2)

Exchange makes sure the order executes

Customer sends an order with a validity type
equal to “6” (TimelnForce=6) ,
ExpireTimeFlag=T and
ExpireTime=HHMMSS

Customer modifies the outstanding order be
it expires or executes

ore

SLE receives and interprets correctly the Order a
(A)

Exchange confirms the order was modified

5. The validity type is good for
VWAP cross

Customer sends an order with a validity type
equal to “V” (TimelnForce=V)

Exchange makes sure that the order won't
execute at the VWAP crossing phase

Exchange checks that the order type is Market or
Limit and Execution Instruction Cross.

SLE receives and interprets correctly the Order
Killed (4) following the auction

Customer sends an order with a validity type
equal to “V” (TimelnForce=V)

Exchange checks that the order type is Market or|
Limit and Execution Instruction Cross.
notice (2) following the auction
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CYCLE T04: TYPE OF PRICE

CyCLE OBJECTIVES:

This cycle tests:
» the different types of price offered by the UTPtsys,
» the related solicited and unsolicited messages.

CvycLE PREPARATION:

» Exchange selects two securities: one for Eurongrigsy market, one for non Euronext primary marketl convenes with the customeruse them during this cycle
These securities are open and authorized. In dodéne customer to receive an acknowledgment neemtust be registered to both Lit and Smartpooketar
» As SmartPool will be using the SmartPool code séeurity (SPxxxxxxxxxx) instead of the ISIN coddrexattention should be focused on the settlemiethiectrades.

CYCLE DESCRIPTION:

SYSTEM UNIT Number ACTIONS REQUIRED UNIT COMPLETION CRITERIA

1. Entry of a “limit order” |  Customer enters an order with a type of pricee  Exchange checks that the order entry data layout|is
N equal to “2". correct.
(@) 2a. Entry of a “market order” |«  Exchange reserves the security. » Exchange checks that the order entry data layout|is
e with fully execution. «  Customer enters an order with a type of price  correct.
E equal to “1” (Market). e SLE receives and interprets correctly the recepfgn
< the order outcome.
c% « Exchange makes sure the instrument is not | Exchange checks that the order entry data layout is
lD_'- reserved and in market Crossing phase. correct.
) +  Customer enters an order with a type of priceSLE receives and interprets correctly:

equal to “1” (Market). » the reception of the order outcome (A),
» The order is fully executed. » the reception of the execution notice (2).
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SYSTEM UNIT Number ACTIONS REQUIRED UNIT COMPLETION CRITERIA
2b. Entry of a “market order” |«  Exchange makes sure the instrument is not | Exchange checks that the order entry data layout is
with partial execution. reserved and in and in Crossing phase. correct.
+  Customer enters an order with a type of priceSLE receives and interprets correctly:
equal to “1” (Market). » the reception of the order outcome (A),
» The order is partially executed. » the reception of the execution notice (2).
3. Peg order » Customer enters an order with a type of priceExchange checks that the order entry data layout is
equal to “P” (Pegged), Execlnst=M, correct.
Price=empty, TimeinForce="0" Day
« Exchange makes sure there are not outstandfchange checks that the order entry data layout is
orders on the opposite side. correct.
«  Customer enters an order with a type of priceSLE receives and interprets correctly the OrdeleHil
equal to “P” (Pegged), ExecInst=M, message (4) concerning the peg order. Customenr o
Price=empty, TimeinForce="3" |OC he understands the peg order is eliminated dusetéarct
that there are not outstanding orders on the ofgpsgle.
« Exchange makes sure there is an outstandind=xchange checks that the order entry data layout is
order on the opposite side. correct.
. «  Customer enters an order with a type of priceSLE receives and interprets correctly:
O equal to “P” (Pegged), Execlnst=M, » the reception of the order outcome (A),
8 Price=empty, TimeinForce="3" 10C e the reception of the execution notice (2).
'E « Exchange makes sure there are not outstandfaxchange checks that the order entry data layout is
< orders on the opposite side. correct and thata the order will expire .
z «  Customer enters an order with a type of priceSLE receives and interprets correctly:
o equal to “P” (Pegged), Execlnst=M, » the reception of the order outcome (A)
'5 Price=empty, TimeinForce="6" GTT * SLE receives and interprets correctly the Ord

Killed (4) once the order expires in x seconds

D

4. Peg order with max price

Exchange makes sure there is an outstandirn
order

Customer enters an order with a type of pric
equal to “P” (Pegged), Execlnst=M,
Price=filled, TimeinForce="0" Day
Exchange executes partially the quantity of t

dg=xchange checks that the order entry data layout is
correct.

oSLE receives and interprets correctly the Execution
notice (2) concerning the peg order.

he

peg order
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CYCLE TO5: MULTI DECIMAL TRADING

CYCLE OBJECTIVES:

This cycle tests the customer software’s abilitgead and receive messages with a price of 3 aedimals.

CycLE PREPARATION:

» Exchange selects two securities: one for Eurongrigsy market, one for non Euronext primary marketl convenes with the customeruse them during this cycle

These securities are open and authorized. In dodéine customer to receive an acknowledgment neemtust be registered to both Lit and Smartpooketar
» As SmartPool will be using the SmartPool code séeurity (SPxxxxxxxxxx) instead of the ISIN coddrexattention should be focused on the settlemiethiectrades.

CYCLE DESCRIPTION:

SYSTEM UNIT Number ACTIONS REQUIRED UNIT COMPLETION CRITERIA
1. Order entry with a price of 3|«  Customer enters an order with a type of pricee  Exchange checks that the order entry data layout|is
decimals equal to “2” of 3 decimals. correct.
» e Customer confirms the format of the price in the
o order outcome message (A)
9_ 2. Order entry with a price of 4|«  Customer enters an order with a type of pricee  Exchange checks that the order entry data layout]is
'n_: decimals equal to “2” of 4 decimals. correct.
<§( e Customer confirms the format of the price in the
) order outcome message (A)
|n_'. 3. Order entry on an instrumente  Customer enters an order with a type of prices  Customer confirms the different levels of the tick
=) with a specific tick table equal to “2" of 4 decimals that respects the tick table
table.
4. Order entry with a wrong » Customer enters an order with a type of pricee  Customer confirms the reception of an error message
price on an instrument with a equal to “2” of 4 decimals that does not respect
specific tick table the tick table.
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SYSTEM

UNIT Number

ACTIONS REQUIRED

UNIT COMPLETION CRITERIA

5. Order modification (G)

Customer enters an order with a type of pric
equal to “2” of 4 decimals.
Customer modifies the price

Exchange verifies the layout of the modification
message (G)

Customer confirms the format of the price in the
order outcome message (A)

7. Order elimination

Customer enters an order with a type of pric
equal to “2” of 3 decimals.
Exchange eliminates the message

Customer confirms the reception of the Order Kill
message (4)

1%
o

8. Trade creation

Exchange creates a trade with a price of 4
decimals on behalf of the customer

Customer confirms the reception of the Trade
creation message (2) and the price of the trade.

9. Trade cancellation

Exchange cancels a trade on behalf of the
customer

Customer confirms the reception of the Trade Bu
message (C) and the details of the trade that éwxs
cancelled.

Y
—

D

(o
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CYCLE T06: ACCOUNT TYPE ORDER

CyCLE OBJECTIVES:

This cycle tests :
» The different types of order account offered byt system
* The related solicited and unsolicited messages.

The result of this test does not validate if thetomer is able to reconcile the trades with thieiaiing partner. NYSE Euronext strongly recommethdscustomer to validate
the end to end test with their clearing partner.

CycLE PREPARATION:

» Exchange selects two securities: one for Eurongrigsy market, one for non Euronext primary marketl convenes with the customeruse them during this cycle
These securities are open and authorized. In dodéne customer to receive an acknowledgment neemtust be registered to both Lit and Smartpooketar
* As SmartPool will be using the SmartPool code séeurity (SPxxxxxxxxxx) instead of the ISIN coddrexattention should be focused on the settlemiethiectrades.

CYCLE DESCRIPTION:

SYSTEM UNIT Number ACTIONS REQUIRED UNIT COMPLETION CRITERIA

(_D' 1. Entry of a Client account types  Customer enters a Customer account type oreer Exchange checks that the order entry data layout|is
o order (Rule80A ="1") correct

& 2. Entry of a House account type  Customer enters a Customer account type oreler Exchange checks that the order entry data layout|is
EE order (Rule80A =“2") correct

> 4. Entry of a Related Party types  Customer enters a Customer account type order Exchange checks that the order entry data layout|is
2 order (Rule80A = “7") correct

= 5. Entry of a Riskless Principal| « .

> type order
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CYCLE TO7: SPECIAL CONDITIONS

CyCLE OBJECTIVES:

»  This cycle tests the customer software’s abilitgmter special conditions.

CycLE PREPARATION:

» Exchange selects two securities: one for UTP, oné\f¥SE ARCA Europe (NAE) and convenes with thetooeerto use them during this cycl&hese securities are
open and authorized. In order for the customeecteive an acknowledgment from NAE, the member sogeds to be authorized on the platform.

CYCLE DESCRIPTION:

SYSTEM UNIT Number ACTIONS REQUIRED UNIT COMPLETION CRITERIA RESULT
6' 1. Order with a minimum Customer enters an order with a minimum |+  SLE receives and interprets a rejection messgge| (8
o) quantity quantity (MinQty). There are no orders on the  with the notice “No shares available”
P_- opposite side of the market.
EE Customer enters an order with a minimum | SLE receives and interprets:
> quantity (MinQty) that must be multiple of thee an order outcome indicating that the order is & th
@0 MIQ. The market phase must be in continuoys, book (A),
= the remaining quantity of the order remains ine  an execution notice for the quantity immediatelhg i
> the book ().
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llI- HIGH AVAILABILTY

CYCLE HO1: CCG BINARY FAIL-OVER MANAGEMENT
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CYCLE HO1: CCG BINARY FAIL-OVER MANAGEMENT

CycCLE OBJECTIVES:

This cycle tests the software ability to recoveélofeing a CCG fail over :
- ability to detect message received duplicate
- ability to resend or not resend orders sent gag¢cordance of customer order retransmissionyolic

Customer application will need to implement cona&sry measures, to address the event of CCG fail®asically, Customer application will need toeatgtthe likelihood
of outbound messages (messages received by cu}tdapdicate and to deal with the likelihood of inlmal messages (messages sent by customer) gap.

From the customer perspective, these conservateagunes are as follows:

- During failover period:
- Even though the failover period is very shorpitglly a few seconds), customer may choose tosadais previously entered orders from any of Higosurviving
connections; e.g., customer may choose to issudkachncel by specifying the username of the curf@iing over connection with fiel@ancelByLocationID.

- After failover period:
- Messages Received: Customer Application musbbeta detect any duplicate messages sent by C@&r\Bi

- Messages sent: Customer Application must betahlietect any gap by checkihgstMsgSeqNunecontained in logon response from CCG. The gap thest be deal with
according to Customer policy, ie, choice betweesemeing messages or not.
If Customer choice is to resend, UTP will rejecy a@uiplicate - thanks to ClOrdID uniqueness

Regarding outbound messages (messages receivestoyner) duplicate detection method, Customer &pfithn will need to use the following field, depantiupon
message type :

- Order Fill (2) :DeliverToComplQ Symbol UTPEXID, Side

-Bust Correct (C) DeliverToComplQ Symbol UTPEXID

-Generic Response (yPeliverToComplDQ Symbol OrigMsgType, OrigMsgSegNum
-All other received messageBeliverToComplQ Symbol ClOrdID, OrderID.
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CvycLE PREPARATION:

¢ Exchange ensures that the SLE is connected.
»  Customer checks their connections is up and running
¢ Exchange invite customer to send orders in a sweiananner, then immediately provoke a fail ove€6G binary.

CYCLE DESCRIPTION:

UNIT Number ACTIONS REQUIRED UNIT COMPLETION CRITERIA

1. Logon handshake recovery Customer reconnects dliatedy his SLE e SLE reconnects correctly

2. Reception recovery CCG resumes transmission etages e SLE resumes reception correctly and is able tocti@i@y
application message duplicate

3. Emission recovery SLE resumes transmission asages e SLE resumes emission correctly and is able to tatet deal with
any orders sent gap.

CycLE DETAILED INSTRUCTIONS:

UNIT 1-LOGON HANDSHAKE RECOVERY

INSTRUCTIONS:
Side Instructions Data Key Fields Data Layout Reference
Customer | Customer initiates a SLE start LastMsgSegNum equal to last message Logon (A)

received

Customer | Customer confirms that SLE is up and runningLastMsgSegNum within customer logon Logon (A)
LastMsgSegNum within CCG binary logon

Exchange | Exchange checks SLE restart handshaking. LastM$@gBaqvithin customer logon Logon (A)
LastMsgSegNum within CCG binary logon

COMPLETION CRITERIA: SLE reconnects correctly
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UNIT 2-. RECEPTION RECOVERY

INSTRUCTIONS:

Side Instructions Data Key Fields Data Layout Reference

Customer | Customer checks data received and confirm thitsgSeqNum
software is able to detect any application
message duplicate.

COMPLETION CRITERIA:
* SLE resumes reception correctly and is able toctletey application message duplicate.

UNIT 3- EMISSION RECOVERY

INSTRUCTIONS:
Side Instructions Data Key Fields Data Layout Reference
Customer | Customer checks orders sent gap LastMsgSegNummwiBi@G logon Logon (A)

Customer | Customer checks whether SLE has resent or hot
the gap according to customer retransmission

policy.

Exchange | Exchange checks if customer has sent any orgelsgSegNum
duplicate

COMPLETION CRITERIA:

* SLE resumes emission correctly and is able to tatet deal with any orders sent gap, in accordahcastomer order retransmission policy.
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5 Joraer  [ciora=inons s
[« Joraer  [cioraw=oons [

s Jorder Jotorawmmoes, [
s Jorder  [cloaw=bots |« Clorawmboos| e
7 Jorder Jotorawpner, L
¢ Jorder  [cioraeiboos ol ciovammpoon| e
s Joraer Jciorae=in-ons;, > [T

CRASH

=

LastSequenceNumber=4;
ClOrdld=1D-004;
Clordld=1D-007;

Clordld=ID-002
Clordld=ID-005

ClOrdld=ID-003

n

UTPDirect will actually restart just
after last ‘safe’ mes=age in persist
file, because seq number 3 received
in Logon is not safe.
GapFill for UTPDirect iz as
simple as not sending the
seq number you don't

want to send ! ID-004 Dup-fAcked

ID-006  [GapFilled |
ID-008  [GapFilled |
ID-009  [Gap-Filled |

Dup-Acked
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