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What is Continuous Delivery?

The first principle of the agile manifesto.

The logical extension of continuous integration.
A holistic approach to development.

Every commit creates a release candidate.

Finished means released into production!



Why Continuous Delivery ?
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But software lifecycles are (typically) .... Eliminate Waste

Amplify Learning
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The Theory

Smart Automation - a repeatable, reliable process for releasing software

Executable

spec.
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The Principles of Continuous Delivery

Create a repeatable, reliable process for releasing software.
Automate almost everything.

Keep everything under version control.

If it hurts, do it more often — bring the pain forward.

Build quality in.

Done means released.

Everybody is responsible for the release process.

Improve continuously.



The Practices of Continuous Delivery

Build binaries only once.
Use precisely the same mechanism to deploy to every environment.
Smoke test your deployment.

If anything fails, stop the line



Who/What is LMAX?

A greenfield start-up to build a high performance financial exchange
The London Multi-Asset Exchange
Allow retail traders access to wholesale financial markets on equal terms

LMAX aims to be the highest performance retail financial exchange in the
world



Example Continuous Delivery Process
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The Acceptance Test Grid
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Big Feedback
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Iteration 77

From: 26/10 To: 08/11
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Build Status - Big Feedback

Big Feedback - Showing failures
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From: 26/10 To: 08/11 Ite ratiOn 77 Set Current Iteration |

34578-. gtewarta Rev. 34577(08 Nov 17:15
Rev. 34575[08 Nov 16:48

|[AndyS] Euthenasing ignored tests [Fev-sts73[os v 1635

[

Set Embargo Set News Message

15 Ignored tests

Rev. 34575|08 Nov 17:00
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Rev. 34558|08 Nov 14:17

Rev. 34568|08 Nov 16:06
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Nerts! The last Romero Server build with fewer than 10 failures was 34568.




AutoTrish

AutoTrish - Big Feedback
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timetravel. DownloadAccountTransactionsTimeTravelAcceptanceTest.shouldIncludeTransactionsInLast24HoursForPrevious24HoursDownload
5545 I55UE 05550 05856 35880 Pass: 000 Intermittent: 025  TrishRank™ : veww

timetravel. InstrumentListTradedPricesOnCloseOrSuspendAcceptanceTest.shouldDisplayTradedPricesForGoodUntilCancelledOrderOnClose
95330 25334 58S 05338 25340 P5545 5548 B5850 (5856 5585 Poss: 007 Intermittent: 033 TrishRank™: & ©F ©F
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Acceptance Testing




Acceptance Testing —- DSL
@Test

public void shouldSupportPlacingValidBuyAndSellLimitOrders()
{
tradingUl.showDealTicket("instrument");
tradingUl.dealTicket.placeOrder("type: limit", "bid: 4@10”);
tradingUl.dealTicket.checkFeedbackMessage("You have successfully sent a limit order to buy 4.00 contracts at 10.0");
tradingUl.dealTicket.dismissFeedbackMessage();

tradingUl.dealTicket.placeOrder("type: limit", "ask: 4@9”);
tradingUI.dealTicket.checkFeedbackMessage("You have successfully sent a limit order to sell 4.00 contracts at 9.0");

}

@IES!
public void shouldSuccessfullyPlaceAnImmediateOrCancelBuyMarketOrder()

{
fixAPIMarketMaker.placeMassOrder("instrument", "ask: 11@52", "ask: 10@51", "ask: 10@50", "bid: 10@49");

fixAPl.placeOrder("instrument", "side: buy", "quantity: 4", "goodUntil: Immediate", "allowUnmatched: true");
fixAPl.waitForExecutionReport("executionType: Fill", "orderStatus: Filled",

"side: buy", "quantity: 4", "matched: 4", "remaining: 0",

"executionPrice: 50", "executionQuantity: 4");

}

@Before
public void beforeEveryTest()
{
adminAPI.createlnstrument("name: instrument");
registrationAPl.createUser("user");
registrationAP|.createUser("marketMaker", "accountType: MARKET_MAKER");
tradingUl.loginAsLive("user");



Acceptance Testing - DSL

public void placeOrder(final String... args)
{

final Ds|IParams params =
new DslParams(args,
new OptionalParam("type").setDefault("Limit").setAllowedValues("limit", "market", "StopMarket"),
new OptionalParam(
new OptionalParam("price"),
new OptionalParam("triggerPrice"),
new OptionalParam("quantity"),
(
(
(

"side").setDefault("Buy").setAllowedValues("buy", "sell"),

new OptionalParam("stopProfitOffset"),
new OptionalParam("stopLossOffset"),
new OptionalParam("confirmFeedback").setDefault("true"));
getDealTicketPageDriver().placeOrder(params.value("type"),
params.value("side"),
params.value("price"),
params.value("triggerPrice"),
params.value("quantity"),
params.value("stopProfitOffset"),
params.value("stopLossOffset"));

if (params.valueAsBoolean("confirmFeedback"))

{
getDealTicketPageDriver().clickOrderFeedbackConfirmationButton();

}

LOGGER.debug("placeOrder(" + Arrays.deepToString(args) + ")");



Acceptance Testing - DSL

public void placeOrder(final String... args)
{
final DsIParams params = new DslIParams(args,
new RequiredParam("instrument"),
new OptionalParam("clientOrderld"),
new OptionalParam("order"),
new OptionalParam("side").setAllowedValues("buy", "sell"),
new OptionalParam("orderType").setAllowedValues("market", "limit"),
new OptionalParam("price"),
new OptionalParam("bid"),
new OptionalParam("ask"),
new OptionalParam("symbol").setDefault("BARC"),
new OptionalParam("quantity"),
new OptionalParam("goodUntil").setAllowedValues("Immediate", "Cancelled").setDefault("Cancelled"),

(

(

(

(

(

(

(

(

new OptionalParam("possibleResend").setAllowedValues("true", "false").setDefault("false"),
new OptionalParam("unauthorised").setAllowedValues("true"),
new OptionalParam("brokeredAccountld"),
new OptionalParam("msgSegNum"),
new OptionalParam("orderCapacity").setAllowedValues("AGENCY", "PRINCIPAL", "").setDefault("PRINCIPAL"),
new OptionalParam("accountType").setAllowedValues("CUSTOMER", "HOUSE", "").setDefault("HOUSE"),
new OptionalParam("accountClearingReference"),
new OptionalParam("expectedOrderRejectionStatus").
setAllowedValues("TOO_LATE_TO_ENTER", "BROKER_EXCHANGE_OPTION", "UNKNOWN_SYMBOL", "DUPLICATE_ORDER"),
new OptionalParam("expectedOrderRejectionReason").setAllowedValues("INSUFFICIENT _LIQUIDITY", "INSTRUMENT_NOT_OPEN",
"INSTRUMENT_DOES_NOT_EXIST", "DUPLICATE_ORDER",
"QUANTITY_NOT _VALID", "PRICE_NOT_VALID", "INVALID_ORDER_INSTRUCTION",
"OUTSIDE_VOLATILITY_BAND", "INVALID INSTRUMENT_SYMBOL",
"ACCESS_DENIED", "INSTRUMENT_SUSPENDED"),
new OptionalParam("expectedSessionRejectionReason").setAllowedValues("INVALID TAG_NUMBER", "REQUIRED_TAG_MISSING",
"TAG_NOT_DEFINED_FOR_THIS MESSAGE_TYPE",
"UNDEFINED_TAG", "TAG_SPECIFIED_WITHOUT_A_VALUE",
"VALUE_IS_INCORRECT_FOR_THIS_TAG", "INCORRECT_ DATA FORMAT FOR_VALUE",
"DECRYPTION_PROBLEM", "SIGNATURE_PROBLEM",
"COMPID_PROBLEM", "SENDING_TIME_ACCURACY_PROBLEM",
"INVALID_MSG_TYPE"),
new OptionalParam("idSource").setDefault(EXCHANGE_SYMBOL_ID_SOURCE));

new OptionalParam("allowUnmatched").setAllowedValues("true", "false").setDefault("true"),



Acceptance Testing —- DSL

@Test
public void shouldSupportPlacingValidBuyAndSellLimitOrders()
{
tradingUl.showDealTicket("instrument");
tradingUl.dealTicket.placeOrder("type: limit", "bid: 4@10”);

tradjngU .deaITiéljj#.c e kFeE %&Eﬁlessage("%u have successfully sent a limit order to buy 4.00 contracts at 10.0");
s

@Channgi(iXAaLHE Message();
@Test

instrument"”, "side: buy", “price: 123.45”, "quantity: 4", "goodUntil: Immediate”);

O ReinaMAlFosE s eauliARSR Sresulivs Benes Bl pdRsSiatys: Filled”,

{ "side: buy", "quantity: 4", "matched: 4", "remaining: 0",

fixAPl.placeOrder("strument", "side: buy", "quantity: 4", "goodUntil: Immediate", "allowUnmatched: true");

tionReport("executionType: Fill", "orderStatus: Filled",
"side: buy", "quantity: 4", "matched: 4", "remaining: 0",
"executionPrice: 50", "executionQuantity: 4");




Acceptance Testing - Simple DSL

o Now Open Source...
O https://code.google.com/p/simple-dsl/






Scotty - Performing a release

Scotty Status
+ @ http://tfdeploy01.dev.tradefair/scotty/revisions_deploy.html?env=devqas106

5 Apple Yahoo! Google Maps YouTube Wikipedia News (13)v Popularv

Actions: [ —--- ) (Doit

Revision Branch Approvals Revision Actions

<

34579 trunk OPERATIONS (0/1) , FUNCTIONAL_TEST (0/3) Upgrade

<

34578 trunk OPERATIONS (0/1) , FUNCTIONAL _TEST (0/3) _ Upgrade

<

34577 trunk OPERATIONS (0/1) , FUNCTIONAL_TEST (0/3) Upgrade

<

34576 it77 OPERATIONS (0/1) , FUNCTIONAL_TEST (0/3) Upgrade

<

34575 trunk OPERATIONS (0/1) , FUNCTIONAL_TEST (0/3) Upgrade

<

34573 trunk OPERATIONS (0/1) , FUNCTIONAL _TEST (0/3) _ Upgrade

<

34572 trunk OPERATIONS (0/1) , FUNCTIONAL_TEST (0/3) Upgrade

<

34571 trunk OPERATIONS (0/1) , FUNCTIONAL_TEST (0/3) Upgrade

<

34570 trunk OPERATIONS (0/1) , FUNCTIONAL _TEST (0/3) Upgrade

<

34568 trunk OPERATIONS (0/1) , FUNCTIONAL_TEST (0/3) . Upgrade

<

34565 trunk OPERATIONS (0/1) , FUNCTIONAL_TEST (0/3) Upgrade

<

34563 trunk OPERATIONS (0/1) , FUNCTIONAL_TEST (0/3) Upgrade

<

34561 trunk OPERATIONS (0/1) , FUNCTIONAL _TEST (0/3) _ Upgrade

<

34560 trunk OPERATIONS (0/1) , FUNCTIONAL_TEST (0/3) Upgrade

<

34559 trunk OPERATIONS (0/1) , FUNCTIONAL_TEST (0/3) Upgrade




Scotty — Environment Detail

- + | http://tfdeploy01.dev.tradefair/scotty/env.htmlZenv=cpf

s M Apple

Summary | IDLE

NO_oOP 15

Deployment

I

Yahoo!

Google Maps YouTube

WORKING | COMPLETED | FAILED

0 0 0

Wikipedia

News (12) v

Scotty cpf St

Popular v

Environments

Stop Auto-Refresh

Environment Actions (rev. 34579):

Reset Env

Host

Command UA Status

Installed
Revision

Role

Health

Last Check-in

(UTC) Host Action

cpfacs01.dev.tradefair

NO_OP IDLE

ZZTZ

account-sve

K, PRIMARY

2011-11-08

18:11:18

cpfadbO1.dev.tradefair

IDLE
Zzz2z

database-adb-live

2011-11-08

18:11:13

cpfcsh01.dev.tradefair

IDLE
Zzz7...

web-admin

er: OK, PRIMARY

2011-11-08

18:11:15

cpfcsv01.dev.tradefair

IDLE
Zzzz

contact-svc

OK, PRIMARY

2011-11-08

18:11:18

cpfins01.dev.tradefair

instrument-svc

nstrument-svc

OK, PRIMARY

2011-11-08

18:11:17

cpfpgw01.dev.tradefair

payment-gateway

2011-11-08

18:11:12

cpfpsv01.dev.tradefair

payment-svc

payment-svc

erver: OK, PRIMARY

2011-11-08

18:11:15

cpftrs01.dev.tradefair

broker-fix-trading-
gateway

er-fix-trading-gatewa

PRIMARY

2011-11-08

18:11:22

cpfwdb01.dev.tradefair

database-wdb-live

-logging: (

2011-11-08

18:11:19

pflems01.dev.tradefair

IDLE
PROMOTING

CONFIGURED

2011-11-08

18:11:17

pflems02.dev.tradefair

IDLE
PROMOTING

CONFIGURED

2011-11-08

18:11:18

pflevs01.dev.tradefair

IDLE
PROMOTING

5_CONFIGURED

{, PRIMARY

2011-11-08

18:11:17

pflevs02.dev.tradefair

IDLE
PROMOTING

CONFIGURED

2011-11-08

18:11:22




Scotty - Single Server Environment

Scotty gas104
T

- + | http://tfdeploy01.dev.tradefair/scotty/env.html?env=qas104
&3 M Apple Yahoo! Google Maps YouTube Wikipedia News (12)v Popularv

Summary | IDLE | WORKING | COMPLETED | FAILED

NO_OP 1 0 0 0

Environments Stop Auto-Refresh

an104 Deployment Environment Actions (rev. 34555): | Reset Env

[ ashboars |

Host Command UA Status

Installed Last Check-

Revision Role Health in (UTC) Host Action

devqas104.dev.tradefair NO_OP IDLE all-primaries-except- ccount-sve: Server: OK 2011-11-08
PROMOTING_AS_CONFIGURED market-monitoring MARY 18:12:44

PRIMARY

>> Show History
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