ADOPT
CONTINUOUS D

N

JAFAR SOLTANI
LEAD SOFTWARE ENGINEE
ARE LD, =
MICROSOFT STUDIOS



TRADITIONAL DEVELOPMENT PROCESS
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«» MONOLITHIC APPLICATION, DEVELOPED IN Cs#+ i ——

< WATERFALL PROCESS, THREE MAIN PHASES.
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< HEAVILY RELY ON AN ARMY OF TESTERS B

< ONE BIG RELEASE FOLLOWED BY A HANDFUL OF UPDATES
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< GAME AS A SERVICE
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< OVER J50 RELEASES TO TECHNICAL ALPHA

< THE GAME IS GONE LIVE THIS WEEK_
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WHY WERE ADOPTING CONTINUOUS DELIVERY
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3. GETTING FAST FEEDBACK AND DELIVERING A BETTER QUALITY GAME - '
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THAT IS MORE FUN -~
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4. REDUCE COST OF HAVING A LARGE MANUAL TEST TEAM
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CONTINUOUS DELIVERY VS FREQUENT RELEASE

FREQUENT RELEASE
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CONTINUOUS DELIVERY
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HOW WERE ADOPTING CONTINUOUS DELIVERY

| - DEVELOPERS ARE RESPONSIBLE FOR THE QUALITY OF THEIR FEATURE
< VERY INEFFICIENT TO VERIFY THE GAME MANUALLY
< DEVELOPERS WRITE AUTOMATED TESTS TO VERJFY THEIR WORK;
% 40000 AUTOMATED TESTS , RUNNING 4 MILLION TESTS EACH DAY
< 90 PERCENT UNIT TESTS IN Cs#+
< 10 PERCENT END TO END, PERFORMANCE AND MEMORY TESTS

< ADD REGRESSION TESTS WHEN FIXING BUGS



HOW WERE ADOPTING CONTINUOUS DELIVERY

2 - GAME IS ALWAYS SHIPPABLE
« PRIORITISE FIXING BUGS AND BROKEN TESTS OVER DEVELOPING NEW FEATURES
< LOCK_THE DEPOT EVERY TIME WE CAN'T SHIP OR THE COMMIT STAGE IS BROKEN

< BUILD LIGHTS AND TV SCREENS TO NOTIFY EVERYONE



QUALITY AND RELIABILITY OF THE GAME OVER TIME

QUALITY AND CONFIDENCE OVER TIME

QUALITY

TIME

Traditional Development Model Continuous Delivery Applied



HOW WERE ADOPTING CONTINUOUS DELIVERY

3 -EACH BUILD CONTAINS SMALL NUMBER OF CHANGES
WHEN THERE ARE MORE CHANGES IN

A BUILD, RISK GROWS EXPONENTIALLY

DEVELOPERS BREAK DOWN THEIR WORK_INTO

SMALL CHUNKS AND TRY TO CHECKIN ONCE A DAY

RISK_

NUMBER OF CHANGES



HOW WERE ADOPTING CONTINUOUS DELIVERY

TRADITIONAL BRANCHING STRATEGY
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HOW WERE ADOPTING CONTINUOUS DELIVERY

PROBLEMS WITH TRADITIONAL BRANCHING STRATEGY.
< PAINFUL MERGE CONFLICTS
< BINARY FILES

» SEMANTIC CONFLICTS

%» LONG FEEDBACK LOOP

» INTEGRATING FIXES TO MULTIPLE BRANCHES



HOW WERE ADOPTING CONTINUOUS DELIVERY

4 - TRUNK-BASED DEVELOPMENT
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FEATURE TOGGLE

5 - FEATURE TOGGLES
< COMPILE-TIME TOGGLE
< ALLOW EVERYONE TO WORK ON TRUNK_
# PREVENT IN-PROGRESS FEATURES FROM BEING RELEASED
< DYNAMIC TOGGLE
< ROLL OUT NEW FEATURES TO A SMALL SET OF PLAYERS, LEARN AND BUILD

CONFIDENCE IN THE FEATURES



FEATURE TOGGLE

COMPILE-TIME TOGGLE

json file cpp file
{
"features" : if (GFeatureConfig.IsFeatureEnabled(TEXT("featureA")))
{ {
"featureA" : { e . . .
"enabled" : true,
"description” : "This is feature A" }
T, else
{
"featureB" : { /] ...
"enabled" : false,
"dynamic" : true, }
"description" : "This is feature B"
}
}



FEATURE TOGGLE

DYNAMIC TOGGLE

2
json file v 1
{ Configuration
"features" : Service
{
"featureA" : { /Y
"enabled" : false, 1 - Server asks Service for .
"description” : "This is feature A" the list of features
1, 2 - Service returns the list 4
"featureB" : { 3 - Client asks Service for
"enabled" : false, the 1list of features >  Client |«
4 - Service return the list
"description" : "This is feature B" 3
} 5 - Client sends the list to |
} Server before joining the game
} 6 - Server matches Client list and either

let the Client join or rejects it



HOW WERE ADOPTING CONTINUOUS DELIVERY

6 - CONTINUOUSLY IMPROVE CYCLE TIME



Cycle Time




WHY WE SHOULD OPTIMISE CYCLE TIME

BENEFITS OF SHORT CYCLE TIME.
% FAST FEEDBACK LOOP, LEADS TO BETTER QUALITY
% ENABLES WORKING IN SMALL BATCH AND REDUCES RISK_
< REDUCES HAND-OVERS, LEADS TO CROSS-FUNCTIONAL TEAMS

< FAST RESPONSE TIME



DEPLOYMENT PIPELINE

DEPLOYMENT PIPELINE IS THE [MPLEMENTATION OF OUR PROCESS DEVELOPING AND

RELEASING FEATURES TO PLAYERS,

WE FORMED A TEAM OF ENGINEERS TO IMPLEMENT THE DEPLOYMENT PIPELINE



DEPLOYMENT PIPELINE

WHAT DEPLOYMENT PIPELINE TEAM DOES.:
<+ DEVELOP TEST FRAMEWORK
< RESPONSIBLE FOR THE WORKFLOW, INFRASTRUCTURE AND PIPELINE
< IMPROVE CYCLE TIME
< DEVELOP SYSTEM TO IDENTIFY FLAKY TESTS
« FEATURE TOGGLE
< IMPROVE BUILD TIME, COOK_TIME

# PARALLELISE RUNNING TESTS



HOW WERE ADOPTING CONTINUOUS DELIVERY

7 - IMPACT OF TECHNICAL DEBT ON VELOCITY

DELIVERING NEW FEATURES OVER TIME

YELOCITY

—

TIME

Accumulate Tech Debt e==Tackle Tech Debt



WHEN TO TACKLE TECHNICAL DEBT

TACKLING TECHNICAL DEBT REGULARLY AND IMPROVING CODE

MAINTAINABILITY TECHNICAL DEBT OVER TIME

TECHNICAL DEBT

TIME

Tech Debt



HOW WERE ADOPTING CONTINUOUS DELIVERY

8 - CONTINUOUS IMPROVEMENT,
« QUR MOST IMPORTANT PRINCIPLE. WERE BUILDING A LEARNING ORGANISATION
« REGULAR RETROSPECTIVES
+ POST-MORTEM AFTER EVERY INCIDENT
< ALLOCATE TIME TO COMPLETE ACTIONS FROM RETROSPECTIVES AND POST-
MORTEM

< EVOLYED OUR PROCESS AND PRINCIPLES OVER TIME
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CHALLENGES IN ADOPTING CONTINUOUS DELIVERY

ADOPTING TESTING MIND-SET.
< STARTED WITH A SMALL CORE TEAM WHO BELIEVED IN THIS IDEA
< GRADUALLY ADDED MORE PEOPLE TO THE TEAM
<+ HAVING A SEPARATE PROTOTYPE WAS CRUCIAL TO SETUP THE PROJECT
CORRECTLY FROM THE BEGINNING

< CHECK_ADEQUATE TESTS ADDED DURING CODE REVIEW



COMMIT STAGE




COMMIT STAGE

DEVELOPERS WAIT FOR THE VERIFICATION BEFORE STARTING NEW WORK, GO TO MEETING, LUNCH

OR HOME



HAVING A FAST COMMIT STAGE

LESSONS .
< NEED TO CONTINUOUSLY IMPROVING OTHERWISE IT GETS WORST
< OPTIMISATION CAN LEAD TO MORE COMPLICATED SYSTEMS
<+ MONITOR STABILITY AS YOU OPTIMISE

< IDENTIFY AND STOP DOING UNNECESSARY WORK



HAVING A FAST COMMIT STAGE

COMPILING LARGE C#+ CODEBASE TAKES A LONG TIME
< USE A DISTRIBUTED BUILD SYSTEM
< INCREMENTAL BUILD

< BUILD FARM CONSISTS OF 50 POWERFUL PHYSICAL PCS



HAVING A FAST COMMIT STAGE

[DENTIFYING AND PRIORITISING MOST VALUABLE TESTS
< PRIORITISE RUNNING TESTS THAT BREAK MORE OFTEN BUT STILL RUN OTHER TESTS AT
LOWER FREQUENCY
< CREATE A MAP BETWEEN CODE AND TEST, ONLY RUN THE TESTS THAT ARE AFFECTED

BY CODE CHANGE



HAVING A FAST COMMIT STAGE

TRANSFERRING MULTI GB FILES BETWEEN AGENTS IN BUILD FARM.
< FAST NETWORK CONNECTION BETWEEN AGENTS
< EACH BUILD AGENT HAS A LOCAL CACHE, DON'T HAVE TO DOWNLOAD SAME BUILD AGAIN

<+ BUILD AGENTS SERVE BUILDS TO EACH OTHER (HIGH NETWORK BANDWIDTH)



CHALLENGES IN ADOPTING CONTINUOUS DELIVERY

CONTINUOUSLY IDENTIFYING AND ELIMINATING FLAKY TESTS

Slower to develop
new features



CHALLENGES IN ADOPTING CONTINUOUS DELIVERY

CONTINUOUSLY IDENTIFYING AND ELIMINATING FLAKY TESTS.
< FEWER DETERMINISTIC TESTS MUCH BETTER THAN LOTS OF TESTS THAT ARE FLAKY
< DON'T LET FLAKY TESTS INFECT THE PIPELINE
< QUARANTINE FLAKY TESTS.
< FIX THEM AND MOVE THEM OUT

< DELETE THEM



COMMON CAUSES OF FLAKY TESTS

< USING RANDOM WAITS, SLEEP FOR X SECONDS, COMMON WHEN TESTING ASYNC BEHAVIOUR
% TESTS NOT ISOLATED, MIGHT PASS OR FAIL DEPENDS ON TESTS THAT RAN PREVIOUSLY

% RELYING ON EXTERNAL DEPENDENCIES SUCH AS A REMOTE SERYICE



HOW MUCH TIME TO ALLOCATE FOR JIMPROVEMENT

THREE TYPES OF WORK,
| DEYELOP FEATURE
2. UNPLANNED AND EMERGENT WORK SUCH AS FIXING BUGS,

3. REDUCE ROOT CAUSE OF UNPLANNED WORK (IMPROVEMENT WORK)

THERE'S NO RULE ON HOW MUCH YOU SHOULD DEDICATE TO EACH

TOO MUCH UNPLANNED WORK MEANS NOT ENOUGH TIME ON IMPROVEMENT



CHALLENGES IN RELEASING WEEKLY WITH CONFIDENCE

< KEEPING PATCH SIZE SMALL

< DELIVERING NEW FEATURES REGULARLY/WEEKLY
«% MINIMISING THE IMPACT OF SOMETHING GOING

< RESPOND QUICKLY TO INCIDENTS



SUMMARY

% WORK_IN SMALL BATCHES

» RELEASE REGULARLY AND SAFELY

% SOMETHING WILL GO WRONG, FAST RESPONSE TIME
< CONTINUOUSLY IMPROVE

» WERE NOT DONE WITH CONTINUOUS DELIVERY
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