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SKILL TREE 2.0
PUSHING THE CHARACTER
BUILD TO THE NEXT LEVEL
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SKILL POINT 200 136 185

¢ GOC" GAMS= DEVZLOPERS CONFERENCE | July 19-23, 2021 | #GDC21 v |




DUAL-WIELDING

ULTIMATE PLAYER CHOICE

e, e I‘,- : @ . S > + = E ﬁ\:__‘_ ‘ y
BISOFT 7 @ GDC GAME DEV=LOPERS CONrER=NCE | July 19-23, 2021 | #GDC21 .

-

— R, 90999 "

e e






HOW DID WE DO?
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HOW DID WE DO?

34

Top Critic

@ Bugs

Many critics noted annoying or distracting bugs
they experienced while playing.

Average

91%

Critics
Recommend




FIGHT SYSTEMS OVERVIEW

ASSASSIN’S CREED VALHALLA



FIGHT ON ASSASSIN’S CREED

Third person, hitbox-based combat

Data driven
Anvil

No Meta Al




PROPERTY GRID

& |nspector | : S Details

‘ [ [Main Camera — EO'

Tag | MainCamera Vel 4 pctor Tick

/ Properties

-

¥ .~ Transform ; : Start with Tick Enabled

Pasition X 82 bs : ! # Tick Interval (secs) o0 O]

otation
Rotation Allow Tick Before Begin Play [l

Scale -

v ¢ [ camera L 4 Light
Clear Flags Skybor #] Brightness 1700.0 N
Background I» Color
Culling Mask % |  Source Radius 3.5 N
Projection W rE 4 Rendering
Field of View \ Actor Hidden In Game [ ]

inpin 113
Clipping Planes Editor Billboard Scale




PROPERTY GRID

/ Properties

aclooO B =T=n 0 &-
:: Search Property Explorer




/# Properties J Properties J* Properties J Properties J* Properties
ac QuOolin T=mn @ B-

Search Property Explorer

Search Level 0|1]3 5 7 9
&# Kinsmen - Run Together and Mancalcher Attack - Together to Together [600+/]

Kinsmen - Run Together and Mancatcher Attack - Togethe

QAP Condition

) None
7 None

) None




PROPERTY GRID

w# Fight Stage - “Heavy Punch Attack™

*DEBUG™

* Lots of clicking... ' f:

* Easy to understand
* Good data manipulation

* Minimal tool team support
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VIEWERS
w 0- Fight 5tage Wrapper Options

4 B Run Together and Mancatcher Attack 1a- Abort Stage Conditions 1 Mone
2a- FightStaging Lock Picker - Fight 5taging Locks -
4 ' RunTogether and Mancatcher Attack 3a- Fight Pacing Presets Picker - Pacing Presets -
3¢- Add Mew Fight Pacing Presets
=K Fight Stage Set Definition - "Kinsmen - Run Together and Mancatcher Attack - Together to Together” 4a- Fight Stage Operations on Enter 0 (Revertable Fight 5tage Operation Data)
4b- Fight Stage Operations on Exit 0 [Fight Stage Operation Data)
b @ Activation Conditions 4c- Fight Stage Operations on Abart 0 [Fight Stage Operation Data)
4d- Fight Stage Operations on Success 0 [Fight Stage Operation Data)
4 2 Fight Stage Sequence - Ordered - "Attack then pacing" Sa - Loop [until aborted) O
Ea - Movement Settings @ [Movement Settings Data - Qverride Movement Logic)
4 & Fight Stage Branch - Conditional - "Run Together® Bb - Conditional Movement Settings 0 [Conditional Movement Settings Data)
. 7a - Stance Settings @ [Stance Settings Data)
1 7b - Conditional Stance Settings 0 [Conditional Stance Settings Data)
1- Fight Stage Params
1a- Predict target movement [animals) |
2a- Weapon Operation Target Override Mode | Default Rank Override
2- Fight 5tage Phases
1- Fight Stage Preparation Phase @ Fight Stage Preparation Step Data

[ @ Conditions
B éé Fight Stage Sequence - Ordered - "Shieldbearer Run Towards Target™
b 3 Fight Stage - "Tiny Wait for Fight Pos Query”

4 ¥ Fight Stage - "Shield Bearer Run To Target”
- *DEBUG*

Cizabled
Programmer Conditional Break

I ';.f [Stance Settings Data] Pause Engine on Enter
Pause Engine on Exit

P 5‘}E’ [Movement Settings Data - Override Movement Logic]

P Fight Stage Preparation Step Data w 1- Effects
1a- sbort Fight5tage Conditions 1 Mone
b #%% Mancatcher Runs Behind Shield Bearer 2a- FightStaging Lock Picker
3a- Movement Settings 1 Mone
b % Fight Stage Branch - Conditional - "Dodge and Attack™ 8 4a- Stance Settings i Mone
w 2- Completion Conditions
@ Glebal Fight Stage Wrapper - ["Kinsmen - Wait For Other Sequence With Together Movement"]@ I::" b Completion FightStage Conditions @ Fight 5tage Condition AND Group (1 conditions)
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)" PprEItiES )’ Properties }' Properties )" Properties )‘ Properties
aC 000 [ n|Z=n 0 -

Search Property Explorer

Search Level 0|1 3 5§ 7 9
(7 No objects selected

Object IDs (GUID)
Hidden properties

[RefreshOnSet, Private]
[DisplayName("5a - Loop (until aborted)™)]
ubiBool Loop = false;

(AT T Y=Y (2 AT T A A AR A D 1;1te]

[HiddenIf("Loop™, false)]

[UISpldyName( S0 - Loop Sequence Conditions™)]
[Description("The FightStageWrapperData will only loop if th
FightStageAndGroupCondition* LoopConditions;
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Generic Systems

FIGHT SYSTEMS OVERVIEW

Al

Non-fight
systems
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X Fight Logic Mini Viewer

il Dodge - Back - Player liar g => ACK Regular Attack Hero 1

Regular Attack Hero 1

FIGHT LOGIC

* Created on Origins

* Used for attacks, hit reactions, paired CH—— — .
actions, etc. . T —

* Handles ‘timing’

. e B

Expensive (but optimized) i el

State Operations




4 ' Fast Heavy Attack
4 =R Fight Stage Set Definition - "FastHeawyAttack”
F I G H T S TA G I N G rl [-.7:. Fight Stage Sequence - Ordered - "Attack Sequence”
Global Fight Stage Wrapper - ["Shared_ Fast Heavy Attack”]
4 % Fight Stage Branch - Conditional - "Do Combo”

e
4 5 Com bo

* Created on Origins

b (& Conditions

> LOW I eve | d ec i S i O n m a ki n g 4 ¢ Fight Stage Sequence - Ordered - "Combo

B @ Ringleader - Fast Heawy Attack

 Mostly behavior logic

'. Global Fight Stage Wrapper - ["Shared_ Heavy Punch_Attack”]
* Behavior tree e
4 &4 Fight Stage Sequence - Ordered - "Shared_ Heavy_Punch_Attack"
4 ¥ Fight Stage - "Heavy_Punch_Attack"
b @ 1a- Abort Stage Conditions
Eﬁ' [Movement Settings Data - Override Movement Logic]
ﬁ Ringleader Combo - No Nav
;f [Stance Settings Data]
Fight Stage Preparation Step Data
P E Fight Stage Element Step Data

Global Fight Stage Wrapper - [*ACK_Wait_For_Allowed_to_Plan_Before_ldle®]




PLANNER

* Created on Odyssey
* Handles high level decision making

* Goal Oriented Action Planner
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Al: Fight Pacing [Post Attack Timer] =

GOAP Cost Modifier Random

Random 1-8

Conditional Cost Modifier

If Target is in St Defens

GOAP Cost Modifier Time Since Last Execution




FORWARD PLANNING

Light Torch 8.3

Goto Position Ag

A Pickup Torch [Cg

World State

A =true
C=true F=false
G = false




ULTRA-GENERIC SYSTEMS

ASSASSIN’S CREED VALHALLA



WHAT IS AN ULTRA-
GENERIC SYSTEM?

* Systems or tools which achieve
nothing on their own



FIGHT STAGING LOCKS

Not a programming lock

Apply on any entity

Checked with a condition

Melee Active Lock




p Fight staging lock
p Fight staging lock

E X A M P I_ E S » Fight staging lock 'ﬂ Range Active

p Fight staging lock & 1arget Exclusivity Required

P Fight staging lock

f Timer
ut of Hit reaction

* Fight Staging Locks _
ﬁi— Post Counter Timer
g Pa Ci ng Ti m e rs -Ringleader- Learn to avoid Parry Stance
% Fight P h ases Fight Staging Phases 4 [Fight 5taging Phasze Data)
b Figh ing Phases[0] = Init
[ ]

Generic Categories e i e

g Waiting for |dle
b Figh ing Ph ] ‘ Learn to avoid Parry Stance
Initial Pha [1] Idle

? 5@ ACK Immunity and Exclusivity Status

Values

p Fight Lot : £ ? A PLAYER Attack Type

b Fight Lot eneric Cat ¥R Iy J(CK - Is 5tun 5tate




WHAT HAPPENED ON VALHALLA?
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WHAT HAPPENED ON VALHALLA?
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BUILDING DATA DRIVEN SYSTEMS

ASSASSIN’S CREED VALHALLA



WHY USE DATA DRIVEN?

* Low programmer dependency
* Fast iteration

* Sweeping changes are low risk




DATA TOOL KIT

Original

v 5@ BN sho Anddid,,  GOAP Action Definition

* Dependency Viewer teeres

fn

Il

u
/6

Search e Lirit
Search readth Limi

/Le: I";motypel Blue Prints/Characters/CombatComponent

fame LevelProtatype BluePrints/LP_HID




DATA TOOL KIT

* Dependency Viewer
* Diff tool
* Revision History

(Searching)

Original
' §@kKin - Shield Push &nddis,, f in Defin

Reference

e ght Stage Wrapper Data)
+ Fight stage sequence[0] ght Stage Branch - Conditiona

w Fight staging lock applications

Fight pacing p

eld Push And Jump - CI

Changelist | Revisior Date

A4

Description

) Fight
Fight

ight Stage Wrapper Data)
Fight Stage Branch - Conditiona




TAKE AWAY:

TREAT YOUR DATA LIKE CODE




DIFF TOOL

* Verifying changes
* Peer reviews

* Tracking down bugs

priarity

L
+ Cost modifiers[d]

Minimum moc
imum modifier

+ Runtime actions[(]

Al g

« Figh

Can

+ Fight stag
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g Random -5: 5 - ¢
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Random 0-10 3 Y
Minimum mod
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ntime Action)
oldier Sword BA Leftward

ion Prep

-

Fight stage set definition wrapper

b Fic dition igg Fight 5ta
Define fight 'y |
= ; itio |3 Mo
@ Fight 5tage Sequence w Fight stage

O

dition ANI




WHY NOT SCRIPTING?

* Easier to reuse existing systems

* Not only designers working on data




GOALS

Achieves objectives

Supports quick building of data

Debuggable

Easy to learn

Minimize errors

Scalable

Compatible with a large team




ACHIEVING OBJECTIVES

What's the most important
part of our data-driven system?




SUPPORTING QUICK BUILDING OF DATA

w Conditions i"i [ubi532] Ringleader Learn To Abort Before Lig

Edit while running

-

ition Data)

M a SS d ata ed iti ng | ' -' .' :':I'1I:;' " :.: "r'u-_;lle_a-:ler Learn To Abort Before Lig

io <= 30%% AND [ubi532] Ringleg

Generic bu”ding bIOCkS i Increment Learn Count
* Al Conditions, Al Actions and Entity Providers

Quality of Life

O
O

i"i [ubi532] Ringleader Learn To Abort Before Lig

i"i [ubi532] Ringleader Learn To Abort Before Lig
Addition -
1
i"i Chwiner Entity Provider

&3 Fight Target




QUALITY OF LIFE (Qol)

Naming objects

ation [1 OperationData] [0 Init. Co

nd]

StopStamina
Perfect Attack - Reset Sequence Failed

Clean organization

Minimizing clicks

Disabling

w Fight Logic Conditions 0] Al Cond. About to be Shot

Operations on Exit
4- Hitbox Actions
¢ Hitbox Entries
About to be Shot e
5-W

rner Provider
Melee Target Provider
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ACK Regular Attack Hero

ACK Regular Attack Herao 1

12 [Fight Logic 5tate Condit
12 [Fight Logic State Condit
7 [Fight Logic State Conditi
3 (Fight L State Conditi

4 [Fight Logic State Validate

ion Attack
per hit




DISABLED

ogical operation or

Conditions 2 [GOAP Condition)
w Conditions[0] q'ﬁ F5: Al [Mot Player] And Enemy Rank is [ACE_Kinsmen

* “Commenting out code”

Disabled L]

* Both for debugging and testing —

F5: Al: [Not Player] And Enemy Rank is [ACK_Kinsm:
FS: Global - "ACK_Kinsmen Split" Logical operation And
- Conditions & [GOAP Condition)
FS: Al: Is In Phase : [Kinsmen Desired State : Split] b Conditions[0] ﬁ B e
w Conditions[1] ﬁ F5: Global - "ACE_Kinsmen Split’

Angle Between [Self to Linked] and [Self Te Target]

MOT [[Kinsmen Action] Kinsmen Shieldbearer Actic Disabled

¢ Condition obal - "ACK_Kinsmen Split’
ﬁ'ﬁ F&: Al |s In Phase : [Kinsmen Desired State : Split]
Angle Between [Self to Linked] and [Self To Target] i
JOT [[K nen Action] Kinsmen Shieldbearer Action

MOT [[Kinsmen Action] Kinsmen Shieldbearer Actio
F5: Al: [Mot Player] And Enemy Rank is [ACK_Kinsm

[Kinsmen Action] Kinsmen Shieldbearer Action == ¢ Conditic

P Conditions[1]



BUILDING DEBUGGABLE
SYSTEMS

* Debugging in code sucks

* Need to always know:

* WHAT is currently happening
*  WHY something just happened

* Quicker and easier this can be

answered, the better the system
* Having a history makes this MUCH faster



Planner Issue Bingo

Things are real
broke

Made the most
common
mistake

Fixing required
(free square)

NPC was, planner

Had to talk to
the Al Team

Something
spooky

Broke the flow
chart

It's not you, it's
me
(not an issue
with the
planner)

Had an issue no
one has seen
before

We've all been

You're not the
first

Had to double
eck your data

Had to debug

the planner in
de




BISSECT
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gDisseCt Viewer i
[P —— i
© scimitar_tool_wii * ngc Pl M 00:00:15:05
¥ Tracks
* @ e ’W‘ 00:00:08:00 ‘mmzug:m ‘mmzm:m 00:00:11:00 00:00:12:000 00:00:13:00 000 A Properties
¥ Agent
1 - Planning Results OO S0 ID 00 00 0 0206060600060 000000 Timestamp 803185
Interrupting True
PlannerAddon[0]: ACK_Rushar_Fight{0x19D0806E363)
s 2 - Planner EEE IE ;
(£ & J ExcecProcesss| |
E
¥ Fight

* @ * & b 2 + * & ¥ @ ¢ 42 &

Dafinition: Humans_Default
Set: Humans_On_Ground
tate: Stance_Basic_Nay State: ACK Jump Heavy Attack Right Hal = [i ‘Stabe: ACK Fost Basic AR Y State: Al

1 - FightLogic

cti Al [S Action] 4
[ windon] Windorwo: Chain To Nexd] ] wircord

+* Az *

EnemyRanl

) 2 - 2Hit : ;
| De] Def Wrapper: [| Def Wrapper: *No Name®
. : : Def: 4Hit_ComboAttack -l

Nrapper:
[3] 7/7 Wra]

(4=

¥ 2 - FightStaging [De] p=f: sHarsD |

(G s ] viropper: 20t JumpAtisce ]
I
|

Y 2 - FightStaging_Nav

¥ 4 - FightStaging_Stance

Y 6 - Pacing Gameplay Timers

. v
- > 1l A @ [c}
» Plugins | Top View
Selection: NPC - Guard(0xFBFB00A3) | ACK-NPC_MLT_Viki Clan_Rusher-Minion - MetaAl (i BFB00A3) Copy IO

- =



@LD FlIGHT:DEBUGDISPLAYS

NoT 'J_aeag.-rﬁa»( 1.1)

FightPos NOT Reached:(#:0) =

e




DISSECT

gDissect Viewer 5 = T S
T~
ACK_Dissect_Toc + Rgl: M T M 00:00:21:08 .
¥ Tracks (]
e ] |on:nn:15-15 00:00:16:00 |m:nﬂ:1s-15 |no:m:17:nn ‘m:m:ﬂ:ls |nﬂ:m,13:nn 00:00:18:15  [00:00:19:00 ‘m:ﬂn:lQ:lS |nn:oo-2n:nﬂ ‘m:( 4 Propertiss x
¥ Agent
W 1- Planning Results e ¢ & ¢ & & & & 4 0 00 b P OO e e e
A 2= Planner IE [2] Wrapper: ACK_Wait_For_Allowed_to_Plan_B »
1 Al [4] 1/1 Wrapper: ACK_Wait_For_Allowed _to_Plan_Before_Idle
¥ Fight -

<2 b * * & @ * *

State: ACK Basic Attack Upward Right Hand NPC [1
‘ActionState: Stance [Defensive (Strafe)] HIT

‘Window0: Chain To Next Attack Before Idle Window - Right Hand Stal
dow1: Block Activation Windovs

Jr 1 - Fightlogic

HY * e 0

Mame Soldier Sword BA Upward RH

Yr 2 - FightStaging

ObjectIl Ox1C635815611

DebugPauseEngine False

Loop False

W 2 - FightStaging_Nav

rmal Nav)

Type Ordered Sequence

Y 4 - FightStaging_Stance

[1] WpnFullBody: Disablec nF| [1] WenFullBody: Disabled

Y 5 - FightStaging_PhaseSeq

> Plugins | Top View

Selection: MPC - Guard(0xFEF80021) | ACK-NPC_MLT_! ia_Soldier-Minion - MetaAl FBFE0021) Copy ID
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DEBUG DISPLAYS

Spatial info

Stuff always shown

Deep dive

Global Entity Selection Mode

[i1'|l:| bal Entity Selection Mode

Al

Al Metwork
Meta Al
Sound
World Path

Level Design

12

75
R
Az (A
W >

1)

$

AllCrSelected
All

Selected

Close to Player
Player

All But Player

Characters




@ (Primary) - Planning history of N X +

C 1t @ File | E/ACK/bin/editor/planning_Primary_0xfbf800a3.html

Planning history of NPC - Guard(0OxFBF800A3) | ACK-
NPC _MLT VikingEnemyClan Rusher-Minion - MetaAI(0OxFBF800A3) Current Time 80904

1001 & Properties

Timestamp 80326593 .
& ¥ Successfully executed plans

4 * Interrupting True

r: ACK_GOAPPlannerDefinition_Fight [Default](0x7E001ECE4E

P Fight - Attack = ACK Rusher 4Hit ComboAttack Time 8064%8ms (fms)

sStd Pl ProcessState: Ready | :
icht - = THi Time 302726ms (Jms)

> Fiehr- Arack = ACR Ruher 2t JumpArack

E Wh ;
B Fight - Priority Actions = When LEP Is Created Time 80213 6ms (fms)
P> Fight - Priority Actions = Initial Pacing on Conflict Start Time 302021ms (D]

w ) NPC - Guard{0xFBF300A3] |ACK.-NPC_MLT_Y¥ikingE nemyClan_R >
:c — Kino P Enter Fight = Enter Fight Time 801978ms (fms)

B SnimusPulseComponert

Iﬁl B ysias et BT
@ypiy 01 Copy Ctrl+C
¥ All non-interrupting plans

MName = Remove Component(s) 10

Replace Cormponent(s)

P> Unable to find solvable Goal (See Goal Evaluations) Time 803043ms (fms)
w Activatior Advanced " \
-
Enabled Clear All Patrol Points... 7 : . . e
- Misc P Unable to find solvable Goal (See Goal Evaluations) flie st e T
Component * L
Dump Planning History [ ) i i o emame . g o
P Unable to find solvable Goal (See Goal Evaluations) 1o I e (e
Dump SpeedTable L
¢ Companen -
» Unable to find solvable Goal (See Goal Evaluations) JlEret e s T

e
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“ > ﬂ- D) Fi|E| F:/ACK/bin/editor/planning_Primary_Oxfbf800a3.html

P Unable to find solvable Goal (See Goal Evaluations) RETT . w = 803838ms (fms)

¥ Unable to find solvable Goal (See Goal Evaluations) Time 305655 ((ms)

¥ Plan Request

P Available Goals P Invalid Goals P Dizcarded Goals b Available Actions

P Invalid Actions P Discarded Actions b World State

¥ Goal Evaluations

¥ Discarded Actions

ACEK Rusher DeathAttack - Validation Condition "Al: Entity] life ratio <= 10%' failed at index 0

ACEK Rusher Exhausted - Validation Condition 'FS: Is Fight Logic 1n Idle’ failed at index 0

Fight Realization - Point - Validation Condition ‘[ubiBool] DoingFightRealization == True' failed at index 3

ACEK Rusher Axe Fury - Validation Condition 'Al: Fight Staging Generic Category' failed at index 2

In Fight Sheath Melee Weapon - Validation Condition 'FS: Is Fight Logic in Idle’ failed at index 0




- Giving Recommend
= N an
S SENS general | S

v | p—

E—— advice | Ubisoft tool




-~ TAKE AWAY:

HAVING HISTORY WILL
HELP YOU DEBUG FASTER




¥ Skill System Debug Spawning Planner Debugger

Actions color coding: Enabled by default Disabled by default
¥ MNPC - Guard(0xFEFB03AB) | ACK-MPC_MLT_BanditsSaxon_Destroyer-Elite - Meta?

»" Enable manual control

¥ ALK _Destroyer_Hgnt

Restore Default Enable All
Execute
Execute
Execute
Execute
Execute
Execute
Execute
Execute
Execute
Execute
Execute
Execute
Execute
Execute
Execute
Execute

Ewvaoriita

Restore All Actions to Default Availability

Disable All

Enable Al

¥ FightGoal = Destroyer PostAttackWait

b Times

¥ Plan Eequest

B Available Goals P Invalid Goals b Dizcarded Goals P Availab

¥ Invalid Actions

e - Action disabled (excluded from planning)
Destrover Combo Attack - Action disabled from the ImGui Planner Debugger
Destrover Running Heavy Charged Attack - Start - Action disabled from the ImGui
Destrover Body Slam - Action dizabled from the ImGui Planner Debugger

Destrover Item Attack - Action disabled from the ImGui Planner Debugger

Destro




WHY YOU NO FIGHT??

¥ Skill System Debug Spawning Planner Debugger Why You Mo Fight?? ¥ Skill System Debug Spawning Planner Debugger W
¥ Entity [fbf80025] / NPC - Guard(0xFBF80025) | ACK-NPC_MLT_VikingEnemyClan_Rush ¥ Entity [fbf80025] / NPC - Guard{0xFBFB0025) | ACK-NPC_MLT_\

Current Agent Context: Current Agent Context:

Has Base Fight Planner: Has Base Fight Planner:

Has Fight Planner Addons: Has Fight Planner Addons:

Fight Planner Addon Has Moves: Current Planner Action: None!

Current Planner Action: ACK_Rusher_4Hit_ComboAttack Is Fight Started Key Status:

Is Fight Started Key Status: current CL:

Current CL:

, Current Planning State
Current Planning State

Movement Status:

Conflict Restricted Zone: Mo Zone
Conflict Forced Position: Mone
MPCis T-Posing:

Fight Logic State: Stance_Basic_Mav
Fight Logic Stuck:

Doing Emergency Wait: Mo

Mot Allowed To Go Into Melee: No
Post Attack Timer: 0.000000
Faction: ACK-WPC_VikingEnemyClan
Faction Relation To Player: Enemy
Fight Relation To Player: Hostile

CommunityMember: ACK - MLT VikingEnermyClan Rusher Minion (0x1BB5C2345FA)

» With Specific NPCs
» \With Factions

Dump Planning History
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Movement Status:
Conflict Restricted Zone: MNo Zone
Conflict Forced Position: MNone
MPCis T-Posing:
Fight Logic State: Stance_Basic_Mav
Fight Logic Stuck:
Post Attack Timer: 0.000000
Faction: ACK-NPC_VikingEnemyClan
Faction Relation To Player: Enemy
Fight Relation To Player: MNot Hostile
CommunityMember: ACK - MLT VikingEnemyClan Rusher Mini
» With Specific NPCs
» With Factions

Dump Planning History




Who to ask if thera's an issus with an MPC:

* Current Agent Context: either the Al team or the Quest team if the MPC is doing a specific quest behavior

* [Has Base Fight Planner: Ford, or who ever made the NPC in the build table

* Has Planner Addons: Ford, or who ever made the NPC in the build table. Occasionally you'll need to ask the fight team

* Fight Planner Addon Has Moves: Fight team

* Current Planner Action: just for debugging

* |5 Fight Started Key Status: Unset means it didn't get initialized for that context. Talk to the Al team.

* Current CL: This is more for debugging than a stand alone issue,

* Current Planning status: Either the fight team or the Al team

* Movement status: First double check that the NPC is on nav mesh, then ask the fight team

* Conflict Restrictad Zone: If they're doing a special activity (like the brawl or duel), make sure that the area is setup correctly and that they're in it! Then ask the owner of the activity (i.e. Al content)

* Conflict Forced Position: More for debugging

* Fight logic state: this is just for debugging

* Fight logic stuck: fight team

* Doing Emergency Wait: Should disappear in a moment, should only happen when player is using an ability or in a paired action. Fight team if it exists while the player can move

* Mot Allowed To Go Into Meles: This isn't a bug per se. Only a limited number of enemies are allowad to fight the player at once. If this is crange and you feel the NPC should be fighting, contact the fight team
* Post Attack Time: Fight team

* [Faction: Just for debugging

* |5 Entity Hostile to player: This indicated if their faction is hostile to the player (quest) and if fight sees them as hostile to the player. Mot that this is OMNLY true if they're in fight, so if they're not in fight, disregard this
* Community member: Just for debugging

* [action Relations: Just for debugging




BUILDING LEARNABLE SYSTEMS
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HIT REACTS ON AC

Hurt Sequence Mapping

Fight Logic Set




NEW TEAM MEMBERS
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BUILDING LEARNABLE SYSTEMS

+ 1- Conditional Settings

Conditional Cverride Settings | 0 [Fight Logic 5tate Conditional Owerride Setting]

w 2- Transitions
p Conditional Transitions 11 [Fight Logic State Conditional Transition Abstra

Clear dependencies - + 3- Operations

» Conditional C

Jperations 1 [Fight Logic State Conditional Operation)
nal Operation ig@Sound Event

AVOid rE|ying on EXternal documentation State Operatians 0 (Fight Logic State Conditional Operation)

0 [Fight Logic State Validated Operation)

Settings shouldn’t be buried

Clear why someone did something

s relative to Atta [
ﬁ Melee Target Provider
= _apsule ide Parameters



MINIMIZING ISSUES

* Preventing errors

* Catching errors

* Good default values




-~ TAKE AWAY:

GOOD DEFAULT VALUES ARE THE FIRST LINE OF
DEFENSE AGAINST BAD DATA




SPLIT RUNTIME FROM DATA

* Major data reuse issues
* Edit and deleting data while running

* Serialization issues when saving while running

Storing
runtime info

Data driven
. systems are buggy |

_ = - 3
S Y




POST ATTACK WAIT - OLD

Normal NPC
Post attack +1.0

Post attack +1.5

Player

Normal NPC

@ GOC' /M= DEVELOPERS CONFERENCE | July 19-23, 2021 | #GDC21

.



POST ATTACK WAIT - OLD

Relentless NPC
Post attack +1.0

Post attack +1. 5

" ’ GDC GAM= ‘DEVELOPERS CONrER NCE | July 19-23, 2021 | #GDC21

Player

Normal NPC




POST ATTACK WAIT - PACING PRESETS

RliigarPRe & +1.:60.0

Relentless NPC
Player Regular Attack

Allies Pre Attack

Player

Normal NPC

" ® GOC GAM= DEVZLOPERS CONFERENCE | July 19-23, 2021 | #GDC21



SKEEP: 10O Y-OURSELE "

(encapsulation)

* Easier to design

* Prevents very rare bugs




VALIDATION

* Good defense against error prone systems
* Edit time feedback

* Keeping validation errors at 0

PERS CONFERENCE | July 19-23, 2021 | #GDC21



DATA DEPRECATION

Going to be needed

Extremely risky |

Understand the depfeeation pipeline

Determine what data will be effected
TEST! '




SCALABLE SYSTEMS

* More data = More errors

* Performance concerns
 Precompute and cache expensive conditions
* Clearly state expensive conditions
* Simple design optimizations
* Runtime condition reordering

® GOC' enm= DEVZLOPERS CONFERENCE

Elvoid FighterNPC: :UpdateCachedData Internal(Entity* ownerEntityPtr, Ent
{

popAssert(ownerEntityPtr != nullptr, "FighterNPC: :UpdateCachedData

= if (targetEntityPtr != nullptr)

{
UpdateCachedData_PositionData(ownerEntityPtr, targetEntityPtr)
UpdateCachedData TargetBehaviorFlags(ownerEntityPtr, targetEnt
UpdateCachedData_ClearPathToTarget(ownerEntityPtr, targetEntit
UpdateCachedData_PathToTargetObstructed(ownerEntityPtr, target
UpdateCachedData_TargetAtSpecificCrossbowDistance(ownerEntityP
UpdateCachedData_HealthBar(ownerEntityPtr, targetEntityPtr);

}

UpdateUnreachableCrossbows();
UpdateCachedData_BestMountableEntity(ownerEntityPtr);

ubiBool newPotential = UpdateCachedData_BestPotentialCrossbowEntit
UpdateCachedData_BestReachableCrossbowEntity(ownerEntityPtr, newPo
UpdateCachedData_SeenByCamera(ownerEntityPtr);

Is Entity Mear Floor Condition

n that 1 the entity and the n s close enough

Tao Javelin




Fight Staging Locks Repository

S Y S TEM S WHICH W O RK WITH + & #FightStaginglLocksRepository_ACK
LARGE TEAMS Fightitaging Phase Sequence Repository

i ¢ Fight5StagingPhaseSequenceRepository_ACK

Gameplay Pacing Timer Repository

i # GameplayPacingTimerRepository_ACK

* Why?
i 7 FightLogiclnputD efinionRepository_Defauk
* Exclusive checkout

FightLogiclnputDefinitionRepository_Default

* Repositories

p Fight Logic Input Definitions[4]

WQ GOC GAM= DEVZLOPERS CONFERENCE | July 19-23, 2021 | #GDC21




TAKE AWAY:

SPLIT UP POPULAR FILES




INHERITING OLD DATA

* Generic systems knowledge transfer
* Is this a bug or intentional?

* Hard to clean-up



-~ TAKE AWAY:

INHER

TING DA

‘A EXAGGERATES

UNDERLY

NG ISSUES




GOALS

Achieves objectives

Supports quick building of data

Debuggable

Easy to learn

Minimize errors

Scalable

Compatible with a large team

23,2021 | #GDC21
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