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What we want to tell you...

Who's It for?



What we want to tell you...

If you're new to music design



What we want to tell you...

About the talk



What we want to tell you...

Talk with programmers like we
would in the studio



What we want to tell you...

SNOW some of the methods we
use to turn data into narrative



What we want to tell you...

How we think ahout narrative
state



-.ant why

About the talk




What we want to tell you...

1. See Something in the game



What we want to tell you...

1. See Something in the game
2. We want to put sound to it

S



What we want to tell you...

1. See Something in the game
2. We want to put sound to it
3. We work out how

S






-.and why

The Foreshadowing Example



The Foreshadowing Example

Video: Dino Gontroller &
Foreshadowing Example




-.and why

The Foreshadowing Example
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The Data Bit
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Types of Data

The Data Bit



Types of Data

( As categorised hy me)



Types of Data

Stuff we gather
Stuff we derive



StUff we gather

Types of Data



Stuff we gather



Stuft we gather

For example,
Time of Day



Stuff we gather

Video: Passing Data (ARC)
(time of day)



Stuff we gather

GameSoundUpdate.cpp - Opent X +

¢ C A Notsecure | opengrok;

xref: /shoebill-main/source/project/Game/Sound/GameSoundUpdate.cpp

Home | History | Annotate | Line# | Scopes# | Navigate# | Raw | Download Search [ only in /shoebill-main/so

2126
#define GAME_SOUND_MODULE_BINDINGS(module) \
static CSoundModule* _##module = @; \
if (!_s##module) \
_##module = SoundModule_GetModuleFromNameHash(ctx, HASH_##module); \
if (_##module)

void UpdateSoundModuleBindings()

{
SSoundModuleContext* ctx = GameSoundModule_GetContext();
if (ctx)
{
static CHashString applicator("update_game_world_conditions");
GAME_SOUND_MODULE_BINDINGS (variables_gameworld)
{
// update time and update speed
{
ASSERT(CLandscapeManager::Instance |= 8);
const float time = CWorldTime::Instance->GetCurrentTimeOfDay();
ASSERT(Base: :CClock: :Instance != @);
const float gamespeed = Base::CClock::Instance->GetUpdateSpeed();
GameSoundModuleDeferred_Send4(HASH_variables_gameworld,
HASH_set_variable_values,
HASH_time_of_day, time,
2152 HASH_gamespeed, gamespeed,
2153 applicator.get(),
2154 E_SOUND_MODULE_DEFERRED_URGENCY_LEVEL_MEDIUM);
2155 }
2156
2157 // update rain
2158
2159 ASSERT(CLandscapeManager: :Instance != 9);
2160 const float rain = CLandscapeManager::Instance->GetPrecipitationDensity(PRECIPITATION_TYPE_

2161 GameSoundModuleDeferred_Send2(HASH_variables_gameworld, HASH_set_variable_value, HASH_preci



(OIES gameplay_adjunct p
OB gamept
IES gameplay.

e-OE
b B benchmarsttes
=@
qunfight_hunt_anticip
gunfight_hunt_danger
gunfight midmg_main
& E ) gunfight midmg_main
&0 % conditions.or
=@
& B4, theme control

n_phase_group

ooveoigrost  AoaLRDUgHORt
Properties

Name 0 Value
function_name hash set_variable_value

variable_name _hash firing_at_target

roaming_dialogue_handler.graph®

goon_ev020_baseball_grenade.al @
» In QOut »

Event ply.interactive_dialogue.exit
Name:

soundevent"”,frames(@)),

& = 4 ATTACK VERT.DOWN
= Clips
i Segments
S Track Messages
8158 VO Soar
118 44.n.cha_smar smal gressive
8158 VO Lunge
8118 26, roar hmge
158 VO Land
8115 845fx_cha_foot land med
15 SPX Foot Scuff
815 01.5fx_cha_foot shuffle
8] 585 chafoot_gen_jog siop
& (8] SPXJump Up
& (8] SFX Swoosh
& (8] SFX Foot Land
& (348 SFX Hop Smai
& (8] SFX Foley Movements
8115 1055x_cha_clthes_hard short
8] 42sfx_cha_clothes_hard_short
8] 78sfx_cha.clothes softJong

] i Variations

Graph View Arimation Track Teline

00:02:13

Segments
Segments

[r—
Message groups
[r——
Message groups
[r——
Meszage groups
[r—
Message groups

SFXSwoosh

Message groups

SFXJump Up
[re——
SFX Foot Scuff
Meszage groups
VO Land:
Meszage groups
VO Lunge
Message groups
VO Sl

Meszage groups
——
[re——
——

[r——

Speed: 100

[ (anim.ALTER_VISION_CONES, {"apply_to_idle_cone"

10N _CORRECTION

> O Il

Propertes

2 Message properties
ime s frames 2.13333 seconds
=Data
Wivise Event s/Debug.wu/Debug_30_debug_ping1_Play
Entity Layer
Attach Point
= General

B ATTACK ACTIVE

SEG_IDLE_INTERRUPTS

=

Event Scopes
Name 58.5f%_cha_foot_gen_Jog.stop
= Timeline
Timeline Keyframe Color [l 1 1

58.5fx_cha_foot_gen_jog_stop.

5k100_skinnymutant_club_combat_attack_sweep.anim_annotation

“type”: "general”
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Stuff we gather



Stuft we gather

Crash Bug
Vs.
J (ay tasK



Stuff we gather

Crash Bug
Vs.
30 minute task



Stuff we gather

single line to push data to us



Stuft we gather



Stuff we gather

Smallest time per task possible



Stuff we gather




Stuff we gather

If it’s only for us, then It’s an
Audio task.
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stuff we derive

Types of Data



Stuff we derive




Stuff we derive

single source of truth?



Stuff we derive

Absolutely.



Stuff we derive



Stuff we derive

Many perspectives



Camera Pos: 548 1437 1896 Dir: -0.939 -0.154 -90.309 Tile: 5_7
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[character: :8x@3bda347 (not foungf)]‘,
+ tags
sdtg_species_raptor
sdtg_raptor_base
sdtg_att:'E
sdtg_swa

+

low_intensity

sdtg_dino
sdtg_nme
sdtg_dino_:
variables (u:
+ awareness_

+
+
S
a
ot
+
o

+

Avalanche
Studios Group



Stuff we derive

The Player’s sense of Gombat



Stuff we derive

& The omniscient combat state




Stuff we derive

Many perspectives



Stuff we derive

Bringing us to...



The State Bit
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( stuff we derive, cont.)



The “State Machine”

The State Bit



The “State Machine”

How?



The “State Machine”

Video: “State Machine™




The “State Machine™




The “State Machine”

0
States are self-evaluating




The “State Machine”

THUE  Priority 2
TRUE  Priority 5
FALSE Priority 8



The “State Machine™

TRUE  Priority-2
[RUE  Priority 5

FRLSE Priority-8



The “State Machine™

Variables > Value

router - variables_demo (using filter=[;])
+ pause counter : -1
+ variables:

+ time_of_dawn: value=6.800 (previous=



The “State Machine™

=ex

<Node fiter>

tra data derived
setier logic

= 1. component

= 2. condition

@ [m] & demo.router

(i

Node Id {52EE664A-7B41-4DCE-AS7C-B8A44F4B398A}
_class SSoundModuleCondition

event_scopes

tags



The “State Machine™

IF
(enemies > 1
& state.previous == combat )
Then
post_combat _tension J0

9




The “State Machine”

Logic helps
arrange consecutive state

_LPB)




The “State Machine”

Logic helps co.ntextualise fata

B -




What Is kind of scripting Is
this..?

The State Bit



What is this..?

Good Question € &



Decision Tree?

The State Bit



Decision Tree

Multiple state machines are
lused together



Decision Tree

What type of

decision tree
?



https://web.stanford.edu/class/cs123/lectures/CS123 lec08 HFSM BT.pdf

2.4 Hierarchical Finite State Machine (HFSM)
& Behavior Tree (BT)

@ Stanford University (cs123.stanford.edu) © Kyong-Sok (KC) Chang & David Zhu






Decision Tree

Maintainability
Scalability
Reusability




Decision Tree

> Transitions

( no leaving leaf nodes )



hitps://web.stanford.edu/class/cs123/lectures/GS123 lec08 HFSM BT.pdf

Tree Traversal Issue

- Always start from root node

- This isn’t a very efficient way to do things, especially when
the behavior tree gets deeper as its developed and
expanded during development.

- Store any currently processing nodes so they can be
ticked directly within the behavior tree engine rather than
per tick traversal of the entire tree

@ Stanford University (cs123.stanford.edu) © Kyong-Sok (KC) Chang & David Zhu






Decision Tree

Similar but ditferent



( Gameplay Type
State Machines ) ‘
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Decision Tree

Execution?




@ @ (starthere)
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& I



Decision Tree

@& Root <



Decision Tree

C Data Tributaries/







Inheritance

The State Bit



hitps://web.stanford.edu/class/cs123/lectures/GS123 lec08 HFSM BT.pdf

Behavior Inheritance

- HFSM combines hierarchy with programming-by-
difference, which is otherwise known in software

as inheritance.

- As class inheritance allows subclasses to adapt
to new environments, behavioral inheritance
allows substates to mutate by adding new
behavior or by overriding existing behavior.

- State nesting introduces another fundamental
type of inheritance, called behavioral inheritance

@ Stanford University (cs123.stanford.edu) © Kyong-Sok (KC) Chang & David Zhu



Inheritance

Templiatino Activities & Logic

v
Behavioural Inheritance
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wi 110.gfafter.(gfdanger).nme_area_unoccupied (smods_gpl_st_active_state)
O | 150.gfafter (smods_gpl_st_active_state)

i
O

175.gfafter.camp_complete_screen (smods_gpl_st_active_state)
200.gfdanger.base (smods_gpl_st_active_state)

O} | 210.gfdanger.nme_area_occupied (smods_gpl_st_active_state)
@ &l 300.gfanticip.base (smods_gpl_st_active_state)

= [m

Iil 310.gfanticip.nme_area (smods_gpl_st_active_state)
Ly sl % § e )

& @3 gfcomb
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& Wi continuous.detect any presence.AND
@i enemy._types.OR
m/i¥: presence_of onfoot_enemies.and
[El' presence_of_vehicle_enemies.and (smods_cond_activity_g
& m§: enemiesvehicles.(AND)
I /i enemies.or
@“ player_slow (smods_cond_validation_enemy_vs_trat
& (i inclusion.validation_enemy_vs_transport.OR
: [mig state.EQ.this_(gfcomb)
o [miE enter.from_any.OR
)i lovar_debug_state.eq.this_(gfcomb)

o [W)® events

2 Transform

i @]’ 500.gfclimax (smods_gpl_st_active_state)
o @il 999.blocked (smods_gpl_st_active_state)
O¥3% transitions

% variables

Attach Max Tit 0
Attach To Ground ]
Attach To Mesh O
Attach To Water ]
0 0 0 aQ
Transform I 0 : 0 I 0 a
Transform Rotation lo lo lo 2]
Transform Translation fo lo fo «
= General
Event Scopes
Name 450.gfcomb
Node Id {6F8EED58-82B0-4823-B344-5ED925¢
Tags
_dlass _entityinstance
E State
= Module Name gpl_st_activity_owenc
w' Priority 450
w State Name gfcomb
= State Selection Output
= Use Group Variable yes (1)
» Use State Variable no (0)
w state_phase_group_module gpl_st_activity_gunfight
w state_phase_group_value  gfcomb
w state_phase_group_vari ivity_owenc
= State Timers
® Use State Timers count (1) v
=ai
Navmesh Merge None (0) v
= fmod_bank
Add Referenced Fmod Banks [
2 random
Random Mode None (0) v
Random Probability 1



Inheritance

Multiple state machines
talk to each other

Hierarchical FSM



Inheritance

Maintainability
Scalability
Reusability




Inheritance

/ Transitions

( leaving leaf nodes )



Inheritance

YVisual:
( Readability )
(Learnable ® & )
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The State Bit

Good Question: “You breezed
past Transitions ™

( and other scripting tricks )
0 & A Bait &)



State as Context, Rutomation

The State Bit



T e i -

Tracklaying

Rate: 1.0

(Sopped]  «t > p | W @ o

8eM
120




State as Context, Automation

Tracklaying = Triggering

( sequencing & editing ) ( implementation )

( mixing / mastering ) ( culling / mixing /
S modulation )



State as Context, Automation

sequences of
Regions
and
Automation Gurves



State as Context, Automation

Narrative Context
for
sounds



State as Context, Automation

*Pssst* |
remember the pre- and post- combat tension?

<Node fitter>
= ®
o (W& nothing_to_see here folks = 2. condition

2 1. component

Operation equals (0) v
= 3. type

Operand2 Type constant (0) v

= General
Node Id {52EE664A-7B41-4DCE-AS57C-B8A44F4B398A}
_dass SSoundModuleCondition
event_scopes
tags

[w] & pressure_plate
o (8 & variable_demo



State as Context, Automation

Narrative

Time



State as Context, Automation
O




State as Context, Automation

¥ Beginning 2 Middle 2
End X




State as Context, Automation

X Gonsecutive State 7



State as Context, Automation

¥ Consecutive State =

S



State as Context, Automation

B - - L

I e



State as Context, Automation

¥ Consecutive State =

S




0%-&\.‘
‘A Narrative Backbone A,

S



State as Context, Automation

States are
the Tracks and feoions
we put futomation on



The Building Blocks |

The State Bit



Sttt we gather



( Game Data ) ( time_of_day:12.00)
@ (awareness:combat ) @ ( death_screen:FALSE )

® e e



(Game Data) (time_of day:12.00)
@ (awareness:combat ) @ ( death_screen:FALSE )

® e e

Stuff we derive



| ) ( time_of_day:12.00)
@ (awareness:combat ) @ death_screen:FALSE)

——————————‘————T———————————————————-
| | %‘:4«\, . ,.:'7;%%\,/,, —
N T
) "5'\“,.

& awareness combal
& detected-TRUE
& distance < 50m

\\‘\‘
WA & awarenesszcombat
.2 &detected-HUE

" &distance < 100m
i

|
l
|
l
|
|
l
|
l
|
l
|
|

( Rutomated Variables )



| ) (time_of day:12.00)

@ awareness: ) //Q( death_screen:FALSE )
______________ Tm——mmm e .

S @ | state_combat P3
& awareness- raptors > 2
& detected- 7 &trex> 0
& distance « & death screen-FiLsE

n : \: ‘}k; /,
RN
T
2 & detected-
b

( state_combat:TRUE )
( State Machine ) S




(Game Data) (time_of day:12.00)

@ (awareness:combat) //Q( death_screen:FALSE )
(S

| e | state combat P3
& awareness combat . raptors > 2
& detected-11UE | & t-rex> 0
& distance < 50m . & death_screen=FALSE
|
IS: ./ & awareness-combat |
\ , & i : (state combat:TRUE )
|
( Automated Variables) ( State Machine ) S
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Full Project Example

® 3
=3
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©

RAGE 2 ]



@) st RAGE 2[4



RAGE 2 [5s]






Insanity Rules...

OK then \&,

-Really?



Rage 2: Music Design

Full Project Example

@ RAGE 2 .



Rage 2: Music Design

Don't Panic!



Rage 2: Music Design

We just have to solve:

£y RAGE 2 [5s]



Rage 2: Music Design

B - - .M-ddl

£y RAGE 2 [5s]



Rage 2: Music Design

L S A
EENE

£y RAGE 2 [5s]



Rage 2: Music Design

The temands of the
Game’s Design

£y RAGE 2 [5s]



Rage 2: Music Design

The wants of the
Music Design



Rage 2: Music Design

Game Design &=
C AU
R Music Design

£y RAGE 2 [5s]



Rage 2: Music Design

|
| - -
=4 ¢
. M s - n -

Q RAGE 2 i)



Rage 2: Music Design

® Mad Max =




Rage 2: Music Design

B - - .M-ddl

£y RAGE 2 [5s]



Music Design: States for Gameplay Narrative Progression

exploration i
danger/anticipation =
b X2
combat had/ oo BB Wad Max
b
» langer/aftermath @& wne ]




Music Design: States for Interrupting Moments

A\ health_critical / repair

A\ death

A\ overdrive

A\ combat performance.........

A etc.

£y RAGE 2 [5s]



Music Design: States for Gameplay Types ( Activities )

open_world_combat,
encampment_comnbat, iace, ,
defense_tower, vehicle_combat,

, exploration,

settiement, frontend, etc.
£y RAGE 2 [5s]



Rage 2: Music Design
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tinger07_2pu_170.wav
finger08_2pu_170.wav

.tinger10_2pu_170.wav

#12_stinger11_170wav
#12_stinger12_170.wav
#12_stinger13_170.wav

..finger14_2pu_170.wav

tinger15_2pu_170.wav
#12_stinger16_170.wav

3 Acion resets

New Actonreset
» 5500 state blocked_event
» 500stsc boot svent

» 5500 stte ctor event

5500 stte misson_event
+ 500 stte none,event

» b8 coam.man.bed

+ bi roam.min foot

b8 roam.min.car

» b8 joumey.min bed
» 08 state fromtend bed

» 08 state Josd_bed

» 088 sate pause bed

» vass hunt dangerbed

» va88 hunt anicp_bed

b Va8 simish midle bed
» Vet skimish.middle defence
Va3 skimih,middleffence
1388 boss cimax bed

» vaB_boss climax dfence
» 4888 boss chimax offence
b b invest man bed

+ b0 defaut

+ gion cefaue

b va0 defaut

» glhunt danges intro

» gf.hunt dange bed

+ gt hunt snicpinto

+ gfLhunt snicip bed

» gf_hunt snicpclimac
 gf.midmg.min_itro

gt midmg,man_bed

+ gf.midimg_min_prsy

'+ gfLmidemg.min pred

bed

ofmidemg_clm:

gf12_combat_p...
&
f12_stinger01_170
12_stinger01_170wav
tinger02_4pu_170.wav.

12_stinger03_170.wav
inger04_2pu_170.wav

. finger05_2pu_170.wav
112_stinger06_170.wav
tinger07_2pu_170.wav
finger08_2pu_170.wav
finger10_2pu_170.wav
12_stinger11_170wav
12_stinger12_170.wav
12_stinger13_170.wav
tinger14_2pu_170wav
finger15_2puy_170.wav
112_stinger16_170.wav

Dset Acton et

foncs
foncr

foncs

AR DEREAERESE OF-SFEDENE AF SF A OF 2 §

oy
%

gf12_fray_punct
G
...gf12_stinger06_170
f12_stinger08_170wav
tinger08_2pu_170wav
#12_stinger09_170 wav
..tinger10_2pu_170.wav

RAGE

gf12_fray_enter
&M
..gf2_stinger06_170
f12_stinger06_170 wav
tinger08_2pu_170.wav
2.

inger09_170.wav

tinger10_2pu_170.wav.




Music Design

Good Question: “That’s a lot of
music boxes to fill...”
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Project Example
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| State Machine



Rage 2: Implementation

enc_danger
enc_anticipation
enc_combat_intro
enc_combat bad
enc_combat_good
enc_combat_climax
enc_aftermath

owc_danger
owc_anticipation
owe_combat [ntro
owc_combat_had
owe_combai good
][+
owc_aftermath

veh_danger
veh_anticipation
veh_combat _intro
veh_combat bad
veh
veh_combat_climax
veh_aftermath

RAGE 2 [5s]
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Activity
Inheritance
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Rage 2 Open World Encounter Activity State Machine

<Node fiter> Qe o

3 [ i@l 000.none (smods_gpl_st_active_state)
o1 B 10.gfafter.(gfdanger).nme_area_unoccupied (smods_gpl_st_active_state)
i 150.gfafter (smods_gpl_st_active_state)

i 175.gfafter.camp_complete_screen (smods_gpl_st_active_state)

=l 200.gfdanger.base (smods_gpl_st_active_state)

i 21 0.gfdanger.nme_area_occupied (smods_gpl_st_active_state)

@ &l 300.gfanticip.base (smods_gpl_st_active_state)

ot | 310.gfan area (smods_gpl_st_active_state)

Wi conditions.OR

& mig detect_any p AND
[®/i: enemy_types.OR
mig p . of onf ies.and

i presence_of_vehicle_enemies.and (smods_cond_activity_g
& [®§: enemies.vehicles.(AND)
m§: enemies.or
IEI“ player_slow (smods_cond_validation_enemy_vs_trat
o [m]i§ inclusion.validation_enemy_vs_transport.OR
: i state.EQ.this_(gfcomb)
@ [Ei: enter.from_any.OR
it lovar_debug_state.eq.this_(gfcomb)
¢ events
@’ 500.gfclimax (smods_gpl_st_active_state)
3 [m] @l 999.blocked (smods_gpl_st_active.state)
O%3 transitions
' variables

Avalanche
Studios Group

]

= Transform

Attach Max Tit 0
Attach To Ground o
Attach To Mesh o
Attach To Water a
0 0 0 a
Transform I 0 : o I o a
Transform Rotation lo lo lo a
Transform Transkation lo lo lo 2]
= General
Event Scopes
Name 450.gfcomb
Node Id {6F8EED58-82B0-4823-B344-5ED925¢8
Tags
_dlass _entityinstance
= State
= Module Name gpl_st_activity_owenc
' Priority 450
w State Name gfcomb
= State Selection Output
= Use Group Variable yes (1)
= Use State Variable no (0)
w state_phase_group_module gpl_st_activity_gunfight
w state_phase_group_value  gfcomb
= state_phase_group_vark /_owenc
= State Timers
w Use State Timers count (1) ¥
=ai
Navmesh Merge None (0) v
2 fmod_bank
Add Referenced Fmod Banks M
2 random
Random Mode None (0) 2
Random Probability 1

RAGE 2 [5s]



Rage 2: base_combat @
bas_danger

Implementation bas anficipation

has_combat _intro
has_combat_bad
has_

bas_aftermath

encampment_combat & &
bas_danger owc_danger (FE o)
bas_anticipation has-anticipation (removed™)
enc_combat_intro ([ &) has_combat_intro

enc_combat bad (& o) bas_combat_bad

enc_combat_good (¥ &) bas_combat_good

enc_combat climax ( added-!-)

bas_aftermath has-aitermath  (removed>()

D RAGE 2 [5s]
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Activities
resolved by
Gameplay State Machine
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<Node fiter>
o}
@
(m)]
=
(/8 000.none (smods_gpl_st_active_state)
o [ 010_gfafter (smods_gpl_st_active_state)
& m§l010_vaafter (smods_gpl_st_active_state)
D@l 110_gfdanger (smods_gpl_st_active_state)
o @3l 120_vadanger (smods_gpl_st_active_state)
; 210_gfantidp (smods_gpl_st_active_state)

m) e

(=] @l 320_vaboss (smods_gpl_st_active_state)

& @ 420_vacomb (smods_gpl_st_active_state)

il 500_vaciimax (smods_gpl_st_active_state)

& [1ilf 900_none_failed_va_validation (smods_gpl_st_active_stat

@+ 472 v 207 © 265 @ 171 ]

<Node fiter>

&l 000.none (smods_gpl_st._active_state)
o (i 110. ).nme_area,
& (i@l 150.gfafter (smods_gpl_st_active_state)

& (W@l 175.gfafter.camp_complete_screen (smods_gpl_st_active_s
o (u @l 200.gfdanger.base (smods_gpl_st_active_state)

% (=@l 210.gfdanger.nme_area_occupied (smods_gpl.st_active_st.

(smods_gpl_s

o 310.gfanticp.nme_area (smods_gpl_st_active_state)
o [® @l 450.gfcomb (smods_gpl_st_active_state)
o 1l 500.gfcimax (smods_gpl_st_active_state)
o [ 999.blocked (smods_gpl_st_active._state)
: [@¥3 transtions
3 (84 varabls v
# 783 v 428 © 355 @ 109 v

<Node fiter>

= @/l smodm_gpl_st_activity_nmecamp >~
& [ i@ activity_gunfight (smodm_gpl_st_activity_gunfight)
& [m smods_fsm_gpl_state_group_base
= [l gpl_st_activity_nmecamp
(m]'i states

/i@l 000.none (smods_gpl_st_active_state)
(/i@ 110.gfafter.(gfdanger).nme_area_unoccupied (smods_gpl_s
(i@l 150.gfafter (smods_gpl_st_active_state)
/i@l 175.gfafter.camp_complete_screen (smods_gpl_st_active_s
il 200.gfdanger.base (smods_gpl_st_active_state)
(i@l 210.gfdanger.nme_area_occupied (smods_gpl_st_active_st
[l 300.gfanticip.base (smods_gpl_st_active_state)
/il 310.gfanticip.nme_area (smods_gpl_st_active_state)
/i@l 450.gfcomb (smods_gpl_st_active_state)
= 500.gfcimax (smods_gpl_st_active_state)
(@]l 999.blocked (smods_gpl_st_active_state)

O3 transtions v

@ Transfol

Rage 2 Multiple Activity State Machines

Node Id {350419D0-D731-4EBF-A6AB-BAA2C88874ED}

entitvinstance

State
W Module Name apl st activity_convov.

» Use State Timers no (0) =
%

<Node fiter

= [ smodm_gpl_st_pir_biome

r>

=/ smods_fsm_gpl_state_group base

s

@ # 53¢

<Node fitter

= (@ smodm_gpl_st_prey

s il gpl_st_pir_biome

% states
/8 000.none (smods gpl st active state)
/8 100.arctic_coastal (smods_gpl st active state)
@ 100.arctic_ice (smods_gpl_st active state)
/& 100.arctic mountain (smods gpl st active state)
/8 100.arctic_rocky (smods_gpl st active state)
/8 100.arctic_tundra (smods_gpl st active state)
@ 100.ashen _lands (smods_gpl st active state)
@@ 100.barren _lands (smods_gpl st active_state)
/8 100.desert (smods_gpl st active state)
=/ 100.forest (smods gpl st active state)

v 26z @ 277 @ 23¢

r>

= @i smods_fsm_gpl_state_group_base

o

@+ 281

<Node fitter

@&l 000.none (smods_gpl_st_active_state)
[ 100_basic (smods_gpl_st_active_state)
[/ 100_exposed (smods_gpl_st_active_state)
/8 200_swarm (smods_gpl_st_active_state)
(@@ 400_post_critical (smods_gpl_st_active_state)
@ @'500_critical (smods_gpl_st_active_state)
=il 999.blocked (smods_gpl_st_active_state)

[DO¥3 transtions

v 134 2 147 @ 95

> aen:
:

= [#§ smodm_gpl_st_predator
= =/ smods_fsm_gpl_state_group_base

=

= il gpl_st_predator
[ states
/& 000.none (smods_gpl_st_active_state)
[ 100_basic (smods_gpl_st_active_state)
(@ 200_killstreak (smods_gpl_st_active_state)
i@ 400_post_overdrive (smods_gpl_st_active_state)
=il 999.blocked (smods_gpl_st_active_state)
3 transitions

RAGE 2 [5s]
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Rage 2: Implementation gameplay state

encampment_combat
enc_danger enc_danger

enc_anticipation veh_danger
enc_combat_intro enc_amicipation
onc_comnat a5 5 veh anticipation
_ _good ;
enc_combat_climax enc_combat had
veh_combat_bad

enc_aftermath
vehicle combat enc_combat_good

& ublH (Mpoud) molE

veh_danger veh_ _

veh_anticipation enc_combat_intro
veh_combat_intro veh_combat intro
vencomnalbad - (5] ) enc_combat_climax
veh_combat_climax veh_combat_climax
veh_aftermath enc_aftermath--veh aftermath

@ RAGE - .



Rage 2 (all) ﬂamenlaves
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Music Design

Good Question: “Wait... Wasn't
that two siate machines?
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Rage 2: Implementation

enc_danger enc_anticipation o
%

a
s = ”fo"%/
g >
\ VN OMOAL. ven_aftermath

l
¥ Consecutive State

£y ‘ RAGE 2 [5s]




Rage 2 Implementation o
Game Yy
= Activities ¥

I Narrative State B

Middieware
5
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Rage 2: Implementation Py
Game®y
ESACtivities

B( Gameplay State Machine )i

Middieware
5
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( Gameplay State Machine )
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Rage 2: Implementation

Narrative Sections

danger / anticipation
combat_bad /

aftermath

Interrupts

A\ health_critical / repair
A death

A\ overdrive

A\ combat performance

A\etc.

Activities

N¢ encampment_combat, race, hoss,
"% defense_tower, vehicle_combat,
, exploration,
settiement, frontend, etc.

RAGE 2 [5s]
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Fie ot Theme

“m@a@@swoc

Player

T 114
Events Queued: ©0)
Acoon rest of ding_ma ey

Standloe strgers
"

Va4 combatter

Plyer UndoRedoien

Inspector

rsiion Presets Playback Window Help GetSoundtracks

Loop Tacks

va04_shortsound va04_longsound va04_intro_stinger
)] %) (530" (5 =
1| Sient Stent Stent
2 VAL04_danger_shortsound VA 64_danger_longsound
3 VA_04_danger_shortsound VA_04_danger_longsound
4| VA_04 chase_shorisound VA_04_chaso_longsound
5 VA_04_chase_shortsound VA_04_chase_longsound
& VA_04_chase_shortsound VA_04_chase_longsound
7 sient Sient
8 Sient Stent Stent

9 \A_04_highcomb_shortsound VA_04_highcomb_longsound <6>: va04_introsting_1

10 VA_04_lowsomb_shortsound VA_04_lowsomb,_longsound Stent
11 VA_04_highoomb_shortsound VA_04_highcomb_longsound

12 \A_04_highcomb_shortsound \VA_04_highcomb_longsound

£ Slent Stent

14 \A_04_lowcomb_shortsound \A_04_lowcomb_longsound

15 VA_04_loweomb_shortsound \VA_04_lowcomb_longsound

15 \A_04_higheomb_shortsound VA_04_highcomb_longsound

17, VA_04_highcomb_shortsound VA_04_highcomb_longsound

15 Sient Stent Sient

15 Va4 race shorisound | NaDirace Jengsound

SUiaHiehacoANa04 race shorsourdway | BUdioNehaciOANa04 ace JonGsoURAWaY | oNvehac0iha0s_intostng_ 1 way
" oiehac0iNa0H_inbosting Zwa.

‘oNehaci04ia0s_inkostng_3wayv
ohehac4ha0s_inkostng 4 wav
ohensc04ia0s_inkostng S way

VA_04_danger_shortsound
Sient

| Va04_race_shortsound Va04_race_ongsound Stent
21| va04_race_shortsound Va04_race_longsound

2 \va04_race_shortsound Va04_race_longsound

2| Sient Stent

2 Sient Stent

=

=

Sient

LoopTrade StrgerTads Moer TrackGrows Generaors Transten Setrs.

Seqments
Reset

e

Action resets

New Ackonreset

5700 stote locked evet
500 ot boot vent
00 st sorcvent
500 state misionavent
5100 state e vt
585 oo, b

i, goam,main foot

53 roam main_car
583 joumey.main_bed
85 state frontend_bed
88 state s bed

188 state_pause_bed
prT——
e hunt i, bed

va88_simich micdle bed

ERERERE A 3 3 AF OF OF OF OF SE SF OEAF S 1

v sz il defence
setlend

v sz midle offence

vt boss clma bed

Ve boss cima defence

e bz cimac ffence

2 st i bed

b0 deaut

o0 dstaae

vt

ot danger.intro

of hunt_danger bed

of hunt antic
of_hunt antcp_bed

of hunt_anticp_cimex

EAEREAEARAEAEIEREARAEAEARARAENL

Dekte ActonPreset

i

Fle Edt Tneme Tack Tanstion reses Playback Window HelpGetSounduacks

® R e e aw O¢

Poyr Loop Tacke
o gf2_short_sounds

e 322 vl |3 )

[ 3 Stent

e of i o B o

ranston et E <2 GF_12_danger_shorisound_1Bjuni

gf2_long_sounds
G0
Stent
Sient
GF_12_danger_longsound_1ajuni

gft2_intro_stinger

¥ o

Shent

N26112_invosting_tusv
R2612_invosting Zwsy

RA2GH2_invostng 4uwsv
A2 invostng Swav

Sient

Theme onfight12. ~ 4 GF_12_anticip_shortsound_18juni \GF_12_anticip_longsound_18juni
o = L[5 G Lanich shoreurd 8| GF_12_anil Jngeeurd 8k
lenmow = | |6 GFL{2 anieip shorisound_fejunl | GF_12._aniip_longsound_16ini
2 — 7 Silent Silent
A RN 8 Silent Silent.
] LT R m gt inostng 1|
pm = = " alesGF 12_bed shoroind_18uniway . iewGF_12_bed angsound_T8junlway
L | e s
B | e
i 10 GF_12_bed_shortsound_18juni. 'GF_12_bed_longsound_18juni
- 11 GF_12_pred_shorisound 18k GF_12_prey_longsound_fgjunt
= 12 GF_12_pred_shortsound_18juni \GF_12_pred_longsound_18juni.
- B Sont Stont
= 14 GF_12_climax_lev1_18juni Silent
i 15 GF_12_climax_lev2_18juni Silent
= 16 GF_12_climax_lev2_18juni Silent.
z 27 GF_12_cimax_leva_18ni St
Z 3 Siont Stont
= 13 GF_t2_afer_shortsound gk GF_12_afer_longsound_16juni
s 0 (G _12_aflr_shorsound_fajun | GF_12_alr_longound_ 16k
< 2 siont Stont
2 GF_12_critical_shortsound_18juni (GF_12_critical_longsound_18juni
B Siont Stont
- 3 Sient St
= 2 G 12 0d_shortsound_f8juni | (GF_12_od_longsound_fejuni
i %
e LoopTracks Stinger Tracks  Moxer Track Groups Generators  Transiton Settings.
= e er s
- “ 3 ‘3 , gf12_combat en... gf12_combat exit

- (B0 L)
..stinger02_apu_170
..inger02_4pu_170.wav
= tinger07_2pu_170wav
% finger08_2pu_170wav
..inger14_2pu_170.wav
..inger15_2pu_170.wav

.gf12_stinger01_170
.112_stinger01_170.wav
112_stinger03_170.wav
finger04_2pu_170wav
.12_stinger06_170.wav
finger07_2pu_170.wav
finger08_2pu_170.wav
#12_stinger09_170.wav
~.f12_stinger11_170.wav
~.12_stinger12_170.wav
12_stinger13_170.wav
tinger14_2pu_170.wav
finger15_2pu_170wav
.12_stinger16_170.wav

gf12_combat_tr.

...gf12_stinger01_170
..#12_stinger01_170.wav
tinger02_dpu_170.wav
112_stinger03_170wav
tinger04_2pu_170.wav
.tinger05_2pu_170.wav
#12_stinger06_170.wav
tinger07_2pu_170.wav
...tinger08_2pu_170.wav
.tinger10_2pu_170.wav
112_stinger11_170.wav
#12_stinger12_170.wav
112_stinger13_170wav
.tinger14_2pu_170.wav
. tinger15_2pu_170.wav
#12_stinger16_170.wav

Acion rests

New Actonreset

[ -
» syt boot svent
> stnsate edorcvent
5700 s misson event
» 500 tate e svent

» b8 coam.man.bed

+ bi roam.min foot
» 88 roam min_car
+ bi journey_min bed
» 08 state fromtend bed
» A8 sttcosd bed
» 088 sate pause bed
» vae e dange bed

» va88 hunt anicp_bed

Va8 simish.idde bed
» Vet skimish.middle defence

Va3 skimih,middleffence

1388 boss cimax bed

» vaB_boss climax dfence

» 4888 boss chimax offence

b b invest man bed

+ b0 defaut

» thondenger o
o hunt danger ed
o hunt anicp o
g huntanticp,bed
» o huntanic_cimac
» g midng,min o
» gt min sed
» gLmidingmin ey
» g i, ped

» ghLmidmg.ch

finger04_2pu_170.wav

f12_stinger01_170
.f12_stinger01_170.wav
finger02_4pu_170wav
#12_stinger03_170wav

st Actnrest B
el Theme
- s
- 5
sy =
- B
- =
- =
= B
= z
fonot B
fano -
fono -
sy =
= =
- =
- 5
- =
= B
oy o
- o
= 5
s .
= S
oy e
. -
= =
sy =
sy =
- .
- =
= <
- 5
oy =
e =
gf12_fray_punct
) (3|

...gf12_stinger06_170
.#12_stinger06_170.wav.
tinger08_2pu_170.wav
12_stinger09_170 wav

inger10_2pu_170.wav

finger05_2pu_170.wav

112_stinger06_170.wav
finger07_2pu_170.wav

inger08_2pu_170.wav
inger10_2pu_170.wav

12_stinger11_170wav
12_stinger12_170.wav
#12_stinger13_170wav

finger14_2pu_170wav

tinger15_2pu_170.wav
112_stinger16_170.wav
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...gf12_stinger06_170
.f12_stinger06_170.wav
finger08_2pu_170wav
#12_stinger09_170wav
tinger10_2pu_170wav
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& But after all that,
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_ There’ll never be a
“System”

Principles Learned



Principles

https://splice.com/blog/interactive-music-system-video-games/

Something to keep in mind when building an interactive music system for a game is that there's no
magic bullet to creating the system. Just because a particular strategy worked really well for
one game, it doesn't mean that it'll be right for your game in the same exact way. That being said, basic

principles derived from one game mechanic can easily be translated to another.
Learning transfer is one of the most important things to keep in mind when doing video game music
research.

- Ronny Mraz

S


https://splice.com/blog/interactive-music-system-video-games/

System vs. Paradigm

A System is a collection of organised things; a whole
composed of relationships among its members.

A Paradiom is an example serving as a model or
pattern; a template.

S



@3ystem

Standardise your Principles



system

Learn solutions for common
problems



@ Ssystem

Just like solving for



@ system



@ system

Programming



system

Technical Sound Design?



@ system
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_ Find analogies you can
work with

Principles Learned



Principles Learned: Analogies you can work with

Like,



Principles Learned: Analogies you can work with

“Activities as Context”



Principles Learned: Analogies you can work with



Principles Learned: Analogies you can work with

ldeas take Iteration



Principles Learned: Analogies you can work with

® Mad Max |8 ¥ Rage 2
1




Principles Learned: Analogies you can work with

Find what works for your game

we



Principles Learned: Analogies you can work with

And your brain
o




Principles Learned: Analogies you can work with




Principles Learned: Analogies you can work with

Reuse them
&



Principles Learned: Analogies you can work with

exploration i
danger/anticipation B

%3
combat _bad/ o0 B

b
>  (danger/attermath§



Principles Learned: Analogies you can work with

'
-
-
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Principles Learned: Analogies you can work with




Principles Learned: Analogies you can work with

In other words,



Principles Learned: Analogies you can work with

USe Names,
not fumoers
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~ What to expose

Principles Learned



Principles Learned: What to expose

Gameplay = Numbers = States



Principles Learned: What to expose

Gameplay »* Numbers? » States?



Rage 2 Gombat Ranges

show music fsm:

:show gameplay fsm Gameplay & Music States
show theme

gameplay_mission_manual: music_elias_theme_manual: section_intro_manual:

gunfight_climax_scale:| choose a level v |c| e_a_ley reset H resend ‘

fsm_gameplay_state:| choose a state v |state

fsm_elias_musicstate

:show ranges_manual:
range_awareness_npc
range_awareness_omni
range_awareness_plir
range_local_Kkill
range_threat_npc

range_threat_pir




Principles Learned: What to expose

i Numbers:
Difticuit to scuipt general
rule




Principles Learned: What to expose

Difficult to sculpt general
[ule



Principles Learned: What to expose

N!IMI]BI‘S: _ |
Tlme_c_onsummg 10 SCript
specific contexts



Principles Learned: What to expose

U States:
| Know what | want



Principles Learned: What to expose

i States:
| kKnow what | want



Principles Learned: What to expose

B States:
| want it now




Principles Learned: What to expose

Bl States:
Let me set it



Principles Learned: What to expose

Gameplay
S Numbers >¢
Mistates




Principles Learned: What to expose

Gameplay
S Numbers >¢
ShNames




Second Extinction Music State Machine

P

<Node fitter> 2 1. component

Name svar_game_design_music_choice.eq.this_state
= [ game_design_music_choice = 2. condition
=] & game_design_music_choice.set.combat_high Operand1 svar_game_design_music_choice
@] & game_design_music_choice.set.combat_low Operand2 combat_low
A game_design_music_choice.set.exploration Operation equals (0)
E]p game_design_music_choice.tension_post_combat 23. type
[w] & game_design_music_choice.tension_pre_comb Operandl Type variable (1)

Operand2 Type constant (0)
Value Type string (3)

e o 10.exploration (smods_fsm_shoebill_music_state)
o [m§ll 20.tension _pre combat (smods_fsm_shoebill_music_state) Node Id {BEADE607-9D9C-4BD9-92F6-79BF4B3107B0}
@ El 30.tension_post_combat (smods_fsm_shoebill_music_state) dlass SSoundModuleCondition

event_scopes

tags

[®/i& music_logic.(and).music_choice.not_overriden
i [Elu music_choice.not_overriden (scon_game_design_musi
; mig music_logic.(or)

o [l 50.combat_high (smods_fsm_shoebill_music_state)
& [ variables

[m/ 5% from.game_design_scripting

: E\k svar_game_design_music_choice

(8] from.variables_gameplay

8] & to.variables_gameplay

[wjfo state
i [Wjfe state_age
- [O#¥® state_type




Principles Learned: What to expose

g
( state logic override )
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Principles Learned



Principles Learned: It's not all Music Design

The wants of the
Music Design




Principles Learned: It's not all Music Design

The tiemands of the
Game’s Design



Principles Learned: It's not all Music Design

some of it is Narrative State
Design



Principles Learned: It's not all Music Design

It can be used for so much
More...



Other uses for states

MiXing
(snapshots)



Other uses for states

Triggering Sounds



Other uses for states

Aftect sounds
( modulate / select )



Other uses for states

Gamestate / Game Flow
(Ul screens e.g. frontend )



Other uses for states

Represent sections of
scripted mission flow



Other uses for states

Defining Key Locations



Other uses for states

Feed or trigger culling rules



Other uses for states

Feed / trigger mix rules
(e.g. sidechain ducking )



Other uses for states

Loading resources
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The Rule:
Infer Player Knowledge and
know the Game’s Ilesign Intention

Principles Learned

S



The Golden Rule

YOoU want to Know:



The Golden Rule

What the Omniscient Game
Director Knows.



The Golden Rule

Where the player thinks they
dlC.

( how they could / should feel about that )



The Golden Rule

A
What the player thinks they are

( player story / game story )



The Golden Rule

|

t-on

Loca



The Golden Rule

%
Aiction



The Golden Rule

- = d /\Q -
Find data that helps you derive
the player’s experience



The Golden Rule

Music / Sound
Can tell you what you know



The Golden Rule

( Player Knowledge )



The Golden Rule

Music / Sound
Can tell you what you don't



The Golden Rule

( the Game’s Design Intention )



The Golden Rule

Neither Is better



The Golden Rule
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Closing Thought
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Closing
Thought

oS




Closing
Thought
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Avalanche Gareers

Thanks for listening



dominic.veya
@avalanchestudios
.com

avalanchestudios.com/careers

Xan.williams
@avalanchestudios
S .com



Avalanche Talks

Thanks for listening



hitps://www.gdcvault.com/play/1025999/Building-a-Mixing
-Sandhox-for

Building a Mixing SandboXx for 'Just
Cause 4'

Dominic Vega

( scripting mixing in FMOD )
&




hitps://www.gdcvault.com/play/1026000/Music-in-a-Sandb
ox-The

Music in a Sandbox: The Dynamic
Music of 'Just Cause 4'

Ronny Mraz

( what it looks like using data

to script music in FMO0D )
D
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