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FUN NUMBERS FIRST:
LAUNCH RESULTS

* Events/Second
— Averaged 70lk/s (2.5B/hr)
— Peak 831lk/s

* Bad Events

— Composer event UHHkk/s(peak second)

— Post Game Update A90k/s (peak second)



OVERVIEW

e Where we started
e Goals

e Implementation

* Results



WHERE WE STARTED: LOG_EVENT MACRO

L0G_MESSAGE(EC Users, "PlatformEventManager - User Engaged! ActivelUserIndex: ¥d *I64u™, userIndex, xuid);

e Legacy ‘DataMine’ system
* Good:

— Easy to use
* Bad:

— No strong typing

* Unenforced parameter naming

— Transmits zipped strings at end of match

— Slow - not compiled in Release



WHERE WE STARTED: BINARY LOG

1// this is the player-chosen loadout definition
// blf: PlayerlLoadoutSlot

% B i nar y L O g F orma t _,ff blf: PlayerProfileInterface

struct s_custom_loadout_slot

1
- // these are indices into the appropriate global multiplayer object arrays. the

® G 0 0 d // string id for the object referenced needs to be derived from this.

long primary_weapon_index;
long secondary weapon_index;

I byte primary_weapon_variant_index;
M 0 r\ e C 0 m p r\ e S S e d b;'te secondary_weapon_variant_index;
byte pad[2];
long equipment_index;

— E a S y d e V u S e long grenade_index;

void initializeCustomlLoadoutSlot(int slotIndex);

* Bad &
a COMPILE_CHECK SIZE(s_custom_ loadout slot, 28);

— No shared schema: Nightmare for services

— Requires source to understand

— Transmits at end of match




“GAMING INTELLIGENCE™

* The methods and technologies that gather-
store. report. and analyze game data to
help people to understand and improve the
game.




AIMING HIGHER

Reliably transmit telemetry 1n
real-time. enabling subsecond
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AIMING HIGHER: CELL AND MAELSTROM

Common Event Logging Library (CELL)

* Telemetry Manager
e (++ Macro/Function (15-30us)

Telemetry Manager Network
Endpoint

Circular
“lockless”
buffer

Telnet
Endpoint

Etc.




CELL AND MAELSTROM

Common Event Logging Library (CELL)

* Telemetry Manager
e (++ Macro/Function (15-30us)

e Build-time preprocessor
— Global Schemastore

— “Ever Growing Schema"™: Forwards &
Backwards Compatible

— BOND serialization (typical events ~1.20
bytes)




CELL AND MAELSTROM

Maelstrom
e Tngestion Service

* BOND wrappers
e Azure Event Hub




MAELSTROM CONSUMERS

e Common API for consuming event
streams.

e Orleans (distributed virtual actors)
— Stats
— Storage

e Librarian (Session/Blob Indexer)
e Telemetry Event Viewer LCTEVI



HADOOP / HIVE

* Hadoop/HIVE

— Custom Java BOND SerDe reads raw
BLOB-. stores into ORC(C

— Regqgular jobs run hourly for BI
reports.

— Ad-Hoc reports in HAL/Tableau/R




GOTCHAS

e Client i1mplementation took time
e Statistics Event: Nonsequential

* Hibernation makes for very long
sessions

e Stream duerying deferred to post-
launch

e Schema Store caused problem during
i1teration



RESULTS: MAP BALANCE
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RESULTS: DEATHS




RESULTS: TRAVERSAL




LETHALITY

RESULTS




RESULTS:

@ HS-

FILE HOME

g, 36 Cu Calibri
Egy Copy -
Paste I U~
- ¥ Format Painter =
Clipboard (F}

a1 - I

A B c |
1 |RED SPAWN .I)( -31.3519 'y
2 |RED SPAWN X -31.6853'y
3 |RED SPAWN x -31.9903 y
4 |RED SPAWN X -32.0481 'y
5 |RED SPAWN x -31.9688 y
& |RED SPAWN X -32.2031y
7 |RED SPAWN * -32.0067 y
2 |RED SPAWN * -31.7172\y
9 :RED SPAWN *® -314299 y
10 |RED SPAWN X -31.1603 'y
11 |RED SPAWN X -30.8412 y
12 |RED SPAWN x -30.3218 'y
13 ?RED SPAWN x -29.8558 y
14 |RED SPAWN x -29.1384 y
15 |RED SPAWN x -2B.8248 y
16 |RED SPAWN x -28.0571y
17 :RED SPAWN x -2761y
1B;RED SPAWN X -26.8518'y
19 |RED SPAWN X -262377 |y
20 |RED SPAWN x -26.2641 'y
21 ERED SPAWN X -26.2587 y
22 |RED SPAWN X -26.2412 'y
23 |RED SPAWN x -26.0803 y
24 |RED SPAWN X -25.5725y
25 [RED SPAWN x -25.5345 y
26 ;RED SPAWN X -255173 'y
27 |RED SPAWN x -25.4085 y
28 |RED SPAWN * -25.3343 y
29 ERED SPAWN X -25.3267 y
30 |RED SPAWN X -25.4371y
1 |RED SPAWN x -25.5187 y
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RESULTS: HEATMAPS
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RESULTS: MAP BALANCE

Gamevariantname Gamevariantname
Year of Da.. Week of D.. Team Color  SWATnums Year of Da.. Week of D.. Team Color SWATnums
2015 Week 44 Blue 2015 Week 45 Blue 52%
Week 45 Blue Week 46 Blue
Week 46 Blue Week 47 Blue
Week 47 Blue Week 48 Blue
Week 48 Blue Week 49 Blue
Week 49 Blue Week 50 Blue
Week 50 Blue Week 51 Blue
Week 51 Blue Week 52 Blue
Week 52 Blue Week 53 Blue 52%

Week 53 Blue 2016 Week 1 Blue
2016 Week 1 Blue

Week 2 Blue 51%
Weks bl Weeks  Bue NS
Week 4 Blue Week 4 Blue 51%
Week 5 Blue 51% Week 5 Blue 50%
Week 6 Blue 50% Week 6 Blue 50%
Week 7 Blue 50% Week 7 Blue 50%
Week 8 Blue 50% : : Week 8 Blue 49%
Week 9 Blue 50% Week 9 Blue 50%
Week 10 Blue 50% Week 10 Blue 8%

Week 11 Blue 50% Week 11 Blue 49%



RESULTS: ANIMATED HEATMAPS
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RESULTS: ANIMATED HEATMAPS




RESULTS: ANIMATED HEATMAPS




THANK YOU!

(AND PLEASE FILL OUT THE SURVEY)

TOMM @ MICROSOFT.COM
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