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Chapter Three
How to Programme Videogames with SDK

Editors

University of Patras (GR)

1. GTK Radiant

1.1 Introduction
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Comments explaining what script does
T

\
\
v

axisvault_script -«

f{Door to room containing Axis gold — Allied game objective #1

{
—» spawn <
{
subroutine names
B v ¥
“# death
e {
Brackets enclosing
all scripting »
belonging to 'death’

Scriptfroutine name

Initial Instructions to be
executed at map/game start

wait 200
constructible_class 3 ffrequires dynamite to destroy

Instructions to be executed at
object 'death’ (e.g., destruction)

setstate axisvault invisible

wrm_announce "Allies have opened the Axis vault" <
trigger game_manager objective_counter —‘

Announcement to
both sides that

=
} I

vault doors have

Setstate command
turns anamed
target (axisvault)
visible or invisible

Trigger statement, which calls for the been destroyed
execution of another subroutine called
‘objective_counter’, which is located in

the routine 'game_manager
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game_manager
{
spawn
# #
& ' 3 |/
{
accum 1 set 0 // State of objective number one
accum 5 set 0 // Current number of Pak 75mm guns de stroyed
accum 6 set 0 // Current number of water pumps buil t
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accum 7 set 0 // Value used in checking whether or

"Axis have damaged both water pumps!"

&# /

globalaccum 5 set 0
globalaccum 6 set 0

! B !
17
# # [ & D! E

// Game rules
wm_axis_respawntime 30
wm_allied_respawntime 20
wm_number_of objectives 8
wm_set_round_timelimit 30

L =/=17 . b w

I/l Objectives

// 1: Primaryl : Destroy the North gun

I/l 2: Primary2 : Destroy the South gun

// 3: Primary3 : Breach Old City wall

Il 4: Secondaryl : Capture forward spawn point

/I 5: Secondary? : Drain/flood cave system by repai

Oasis pump

/I 6: Secondary3 : Drain/flood cave system by repai

Old City pump

/I 7: Allied command post
I/ 8: Axis command post

, H# &

/I Current main objectives for each team (0=Axis, 1
wm_set_main_objective 3 0

wm_set_main_objective 3 1

I/l Objective overview status indicators
/lwm_objective_status <objective> <team (0=Axis, 1=

(O=neutral 1=complete

2=failed)>

wm_objective_status 11 0
wm_objective_status 1 0 0
wm_objective_status 21 0
wm_objective_status 20 0
wm_objective_status 310
wm_objective_status 300
wm_objective_status 41 0
wm_objective_status 4 0 0
wm_objective_status 51 0

not to announce
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ring/damaging the

ring/damaging the

=Allies)

Allies)> <status



wm_objective_status 50 0
wm_objective_status 6 1 0
wm_objective_status 6 0 0
wm_objective_status 7 1 0
wm_objective_status 7 0 0
wm_objective_status 8 1 0
wm_objective_status 8 0 0
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wm_set_defending_team 0

/I If the round timer expires, the Axis have won, s 0 set the current
winning team

/I Set the round winner: 0 == AXIS, 1 == ALLIED
wm_setwinner O

/I Set autospawn markers <team (0 = axis, 1 = allie s)> <message key
of marker>

/l Spawns on siwa:

Il Axis Garrison

/I Allied Camp

// Old City

wait 150

setautospawn "Old City"
setautospawn "Old City" O
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wait 2000
}

trigger 75mm_gun_counter

{

accum 5inc 1 // Increase game counter

accum 5 abort_if_not_equal 2 // All guns destroyed
wm_announce "Allies have destroyed both Anti-Tank G
wait 8000

accum 1 set 1 // Both pak guns destroyed

/I Call function to check if the round has been won
trigger game_manager checkgame

accum 1 abort_if_not_equal 1

Il Set the round winner: 0 == AXIS, 1 == ALLIED
wm_setwinner 1

// End the round

wm_endround
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1.1 Script Writing Examples
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1.3.1 Objective Scripts
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la. Func_constructible
//Axis safehouse. Axis team has to build a gate in
safehouse

safehouse_script

{

spawn

{

wait 200
constructible_class 2
trigger self startup

}

buildstart final

{
}

built final

{

setstate safehouse default
setstate safehouse_materials invisible
wm_announce "The Axis safehouse door has been const

}

decayed final

{

trigger self startup

}

death
{

trigger self startup
wm_announce "The Axis safehouse has been breached"
setstate safehouse_materials default

}

trigger startup
{

& E

ructed"

front of a
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setstate safehouse invisible

setstate safehouse_materials default
}

}

1b. Func_destructible

//[Door to room containing Axis gold — Allied have t o dynamite a door
protecting a box of Axis gold

axisvault_script

{

spawn
{

wait 200
constructible_class 3

}

death

{

wm_announce "Allies breached the Axis gold vault"
setstate axisvault invisible

}

}

1c. Team_CTF_redflag

//[Radar. Axis team must capture and secure an Allie d radar module
containing critical codes

allied_radar //lenter this as the scripthame value f or the
team_CTF_red/blueflag entity

{

spawn

{

wait 200

setstate allied_radar_captured invisible

}

trigger stolen

{

wm_announce 0 "Return the Allied radar set to the g etaway truck"
wm_announce 1 "The Axis have stolen the Allied rada r set"
setstate allied_radar_cm_marker invisible

}

trigger returned

{

wm_announce 0 "The Allies have retrieved the radar set"
wm_announce 1 "Radar set returned! Protect the rada r set"
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setstate allied_radar_cm_marker default

}

trigger captured

{

wm_announce "The Axis have secured the Allied radar
setstate allied_radar_red invisible

setstate allied_radar_captured default

}
}

1.3.2 Objective Counter

trigger objective_counter //Counts allied objective

{

accum linc 1
trigger game_manager checkgame

}

1.3.3 Game Win Check Script

trigger checkgame

{

accum 1 abort_if not_equal 1
wm_setwinner 0

wait 1500

wm_endround

}

components”

s completed

1.3.4 Combining these Scripts to determine if the game is over
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Game_manager
{
spawn
{
}
trigger objective_counter //Counts allied objective
{

accum linc 1
trigger game_manager checkgame

}

trigger checkgame

{

accum 1 abort_if_not_equal 1
wm_setwinner 0

wait 1500

wm_endround

}

}

//[Door to room containing Axis gold
axisvault_script

{

spawn

# O3

03

#3G# 3 #

s completed
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{
wait 200

constructible_class 3

}
death

{

wm_announce "Allies breached the Axis gold vault"
setstate axisvault invisible

trigger game_manager objective_counter

}

}
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Game_manager

{
spawn
{
}

trigger objective_counter //Counts allied objective s completed
{

accumlinc 1

trigger game_manager checkgame

}

trigger checkgame

{

accum 1 abort_if not_equal 2
wm_setwinner 0

wait 1500



wm_endround

}
}

/IDoor to room containing Axis gold - Allied object
axisvault_script

{

spawn

{

wait 200

constructible_class 3

}

death

{

wm_announce "Allies have breached the gold vault"
setstate axisvault invisible

trigger game_manager objective_counter

}

}

//Axis radar unit — Allied objective 2
axisradar_script

{

spawn

{

wait 200

constructible_class 3

}

death

{

wm_announce "Allies have destroyed the Radar unit"
setstate axisradar invisible

trigger game_manager objective_counter

}

}
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1.2 The Accum Value
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1.3 Accum vs. GlobalAccum
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1.4 Setvs. Bitset

C /| & &#8
3& / #3
46 I 3& /46 >/
DE &# / # I # 3#
T # / !
P/ 7 / D E3 & #
/" * & E I # +; 03 D! E &#
B3 & # 46 |/ I 3/ # 0&'!
& # >3 > 3 3 # !
! 9 0/ # 3
/ / ! 0& 46 O
! /3 10 & 3 >
# 0/ &#3 | # / * T+ #
3 DE /# ! # > >/ * 46+
# D! E
1.5 Commonly Commands
/ # & # |/ #3!

E / 0/ 8
accum x set y — Set the value of accum #x toy

accum x inc y — Increase the value of accum #x by y
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accum X bhitset y — Turn bit #y of accum #x to the O N position (e.g.,

1)
accum x bitreset y — Turn bit #y of accum #x to the OFF position
(e.g., 0)
alertentity - triggers the entity with the given ta rgetname
constructible class n (1-3) — Determines how much c hargebar is

required to finish construction and by what
weapons it can be destroyed
disablespeaker — Disables a speaker from playing
enablespeaker — Enables a speaker to start playing

gotomarker — Tells a mover to go to a specified poi nt

remove — Removes an entity from the game (e.g., the Axis Old City
Spawn on Oasis and the Axis Forward Bunker Spawn on Radar)

setautospawn "Team_Wolf_Objective description” [tea m] — Make players
from Axis (team=0) or Allies (team=1) spawn as clos e to the selected
spawn point as possible.

setchargetimefactor [team] [class] [% of default ti me required for a
full charge] — Tells game to set time required for

a full recharge by [% of default time required for a full charge] for
everyone who is a [class] on Axis (team=0) or Allie s (team=1)

sethgstatus [team] [status] — Identifies command po st as built
(status = 1) or unbuilt (status = 0) for Axis (team =0) or Allies
(team=1)

setstate [entity name] default — Make [entity name] visible

setstate [entity name] invisible - Make [entity nam e] invisible

startanimation — Starts a model animation

trigger [routine name] [subroutine name] — Execute the script named

[subroutine name], which can be found in the
routine called [routine name]

wait x — wait for x milliseconds before continuing to the next step

wm_allied_respawntime x — Allow Allies to respawn e very x seconds

wm_announce [team ] “message” — Send the text “mess age” to Axis only
(team=0, Allies only (team=1), or everyone (team=bl ank)

wm_objective_status [objective number] [team] [stat us] — Set the
status of objective #[objective] to not completed ( status=0) completed
(status=1), or failed (status=2) for Axis (team=0) or Allies (team=1)

wm_axis_respawntime x — Allow Axis to respawn every X seconds

wm_endround — Ends the game

wm_number_of objectives x — Set number of objective sto X

wm_removeteamvoiceannounce [team] “[name of voice o ver]”

wm_set _defending_team [team] — Set Axis (team=0) or Allies (team=1)

as the defending team
wm_set _main_objective [objective number] [team]
wm_set_round_timelimit x — Let the game play for X minutes

wm_setwinner [team] — if the time limit expires, th en award the win
to Axis (team=0) or Allies (team=1)



2.Valve Hammer Editor

2.1 Introduction

$ 3/ #0 & / & # $ 3
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2.2 Basics
(
? & # B !
# 4 / , *43) , *+
*+ & 30 [*+8
DevMsg (char const* pMsg, ... ) - only in developer mode
Msg(char const* pMsg, ... ) - always, white
Warning(char const *pMsg, ... ) - always, red
(! 0& I #& $.0 # =7 I+
" )? [+
/ * o+
/ / & /
88 " *+8
engine->ServerCommand(“changelevel de_dust\n");
" / " 1& &
/ 3 / ! / !
# 8
engine->ServerCmd( "say hello\n"); // send command to server
or
engine->ClientCmd( "say hello\n"); // execute comm and on client
2.3 Adding New Commands & Variables
| # I# I/
! /" W W+ / &
& /! > /

19



#=/

& | #= | F 568
#include <convar.h>

ConVar my_variable( "my_variable", "42", FCVAR_ARCH IVE, "My favorite

number");

void MyFunction_f( void )
{
Msg("This is my function\n");

}

ConCommand my_function( "my_function", MyFunction_f ,  "Shows a

message.", FCVAR_CHEAT );

17
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ConVar( char const *pName,
char const *pDefaultValue,
int flags,
char const *pHelpString )

% 1o +3/ & W)l 3
&# /& ( %
/ 13 [ & (" =X3 !
1 &# $ 3 &
P ! #3 !

/ # # & # 0 #
#

/ 3# I#

if ( my_variable.GetInt() == 42 ) DoSomething();
if ( my_variable.GetFloat() == 42.0f ) DoSomething( );
if ( strcmp(my_variable.GetString(), "42")==0) DoS omething();

/" # *+/ 3& &
8
my_variable.SetValue( 42 );

my_variable.SetValue( 42.0f);
my_variable.SetValue( "42");
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ConVar *pCheats = cvar->FindVar( "sv_cheats" );

if ( pCheats && pCheats->Getint() == 1) AllowC heating();
/ (A " 1
" # 0 I# # &
# / ! / 31
/ O OBBS8
ConVar my_ variable( "my_variable", "42", 0, "helpte xt", true, 1,
true, 100);
# & / & 1 L #
" 3 / 10/ ! 8
static void OnChangeMyVariable ( ConVar *var, char const *pOldString
)
{
DevMsg( "ConVar %s was changed from %s to %s\n" , var->GetName(),
pOIldString, var->GetString() );
}
ConVar my_variable( "my_variable", "42", 0, "My fav orite number",
OnChangeMyVariable );
) * %

The class ConCommand is simpler than the ConVar and has just
constructor:

ConCommand( char const *pName,
FnCommandCallback callback,
char const *pHelpString = 0,

int flags = 0,
FnCommandCompletionCallback completionFunc = 0 );
% / * Y+ 0]
& 3 $ /
/ / /
3& | # #1/ I ( 3/
z | z / 3
/ ! / & / /
( 3 & ! & #
|
o / 3
/ 0] / K # & #
& /! = *+ #
=+ 3 & 0] /
& #
void MySay f (void)
{
if (engine->Cmd_Argc() < 1)
{

Msg(""Usage: my_say <text>\n");
return;

one
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!
&

Msg("l say: %s\n", engine->Cmd_Argv(1) );

}
ConCommand my_say( "my_say", MySay _f, "say somethin g", 0);
& | 1
z / *
/+8
static int MySayAutoComplete ( char const *partial,
char commands][ COMMAND_COMPLETION_MAXITEMS 1
COMMAND_COMPLETION_ITEM_LENGTH])
{

strcpy( commands|[0], "hello" );
strcpy( commands[1], "goodbye" );
return 2; // number of entries

}
ConCommand my say( "my say", MySay f, "say somethin g, 0,
MySayAutoComplete);
+*, -,
> 1/ H#K & /
& / # bo#l
" 88 ( *+ * # 1+ 1 !
/ / !
#3 # 14 # 8
FCVAR_LAUNCHER, FCVAR_GAMEDLL, FCVAR_CLIENTDLL,
FCVAR_MATERIAL_SYSTEM, FCVAR_STUDIORENDER
/ I# 1# 3 &
& o1 + / & |/ !

#8
FCVAR_CHEAT

! # 4 # 0 -l #&
& ! 1/
#x o+ " ="% Lo# #
# 1 /
& 0o !
! &
1 / = / ! /
& Lo / +3
Lo " ="$ /
1! # " 0
" =" 1!
FCVAR_USERINFO
! / 0&! 30
#1 & 0 ! L/
" = %( 3 # #
# / ! /
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/ / & " n
FCVAR_REPLICATED
& 1
*
+ 13 #
/ " =2.") I# |
3 1

! / & &
* 0 & 0=
" ="% 3 / /1
& *
" ="% Lo+
FCVAR_NOTIFY
/ Lo (" =%: (C
& !
! # 3 &
=l #l +
FCVAR_PROTECTED
/ ! /I
Lo # " =?:")
/ /
FCVAR_SPONLY
I #
3 ! (" =?2:%.C
FCVAR_PRINTABLEONLY
! ! * +

# # 1 *
FCVAR_NEVER_AS_STRING

/ !

FCVAR_DEMO

/3
# 0
FCVAR_DONTRECORD

1 =),3

2.4 The Force Game Data (FGD)
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[[======Copyright © 1996-2005, Valve Corporation,

I
I/l Purpose: Test game definition file (.fgd)
I

#

)

All  rights

@include "base.fgd"

# & # (O &

" 08 3/  +3# /
/ O $1/. /6 "
'/ /3 O/ $1.1 6)

@BaseClass base(BaseNPC) = TalkNPC
[

UseSentence(string) : "Use Sentence"
UnUseSentence(string) : "Un-Use Sentence"

# 1

*1 # I &+

@PointClass base(Targetname, Origin) = example_enti
[
spawnflags(flags) =
[
32 :"Aflag"
64 : "Another flag" : 1

foobarname(string) : "Name" : : "Name of foobar"
foobargroup(string) : "Group"”: "Squadl": "Name o

group"

foo(float) "Floating point number": "100.7" : "De

= fun"

ty : "example"

f foobar

cimal points
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something(integer) : "first number" : 0 : "This is a number"

something2(choices) : "second number": 0: "Your choice of
numbers!" =
[
0 : "Default"
1: "Something"
2 : "Another Thing"
]
// Outputs
output OnSomethingHappened(void) : "Fires when som ething
happens"
output OnSomethingElse(void) : "Fires when somethi ng else
happens”
/l Inputs
input DoSomething(void) : "Do something"
]
! / # / ().121!0
& ! #!13 & / 8
[ # # 0% & # !
[ # I # # #/
\ #\ & $ I# #
* [9+
[%o?™" I # I %?"* # +
/ 7 & ##3! &
[ #1 | # * I+
# #/ \! #\ #\
I o* 3 + I & # \S\
/ / # & & ! # 0 $
/) *, /
I3 I# +
I o* 03 " 63 + # # 1/
* o+ # C I# "3 I#
* m + & / & [ !
$ 6) & / 1 3 & /
/ / 3 ! /| B
6l
*\ > \+ / 3 / & I &
$ 4 & /! I
* # 0+ |/ # / /I 30 / 3
& ! # $ 16) 4 & C # #
& F o/ # /' 3 & 0/
#, Ll #
*\ > + |/ 3 # & ! # 4) &
/ / / 3 / #1\ 0\ #
& ! 3/ !
*\ > + *+3 | /
= #8\ \ #1 | & #
# $ & # 0 $ ! #
# ( 3 #7 \' 0
I \& *9+ ( 8

@PointClass = example_entity :
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%

[

"This is an example description for"+
"this example entity. It will appear"+
" in the help dialog for this entity"

[

entity properties go here

spawnflags(flags)

1: "something clever": 1

2 : "something else" : 0

4 : "you said what now?" : 0
8

]

: "nothing" : 1
&/ & # /
rJ # #
- &/ #1& [/
*0 +
6
& |/ #

# # 1 & / @>A! 0 /
#1 3 #
/ 3 # 3 3 3
8
#/ #
* 48\ \8V)/ \8\ \
#/ #
*  +8\ \808\. \
/ #1 I # & I3
/ # / K
* +8\ \8\O N8\ \
& ## 3 /I 3 | &
# 11
#1 # # [ /
# 8
name(choices) : "Short description” : "1 =
[
0 : "something"
1: "something else (default)"
2 : "something completely different”
]
You can also use strings (or floats) as values, ins tead of integers,
like this:
name(choices) : "Short description": "models/somet hing02.mdI* =
[
"models/something01.mdl" : "something"
"models/something02.mdl" : "something else (default )"
"models/something03.mdl" : "something completely di fferent”
]
/ / # # # & & ( /
# # # # /
& /6 6B3603663 3 B*/[+ O*+ [ |/
/1 13 L

1# #
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# I 3/#
# & / "SW.H#, W W W
% 3 # x|
. 3 / # 7
0
" )/
" #. #8 1 " #
M
18
)UK #3".
NZ
& #/ " #
# &
yroo=" ! 10
1& "#. # "
" # & & !
" # & E /
/0
% &E 0 "# #
/
L% =0 C=:=". *#= = #3"#
$ " H#. #
$ & / # #
& / ##
#3 & !
/ | #3&
* C # # &
/ 3 & / =
# % #

&/

int  m_nThreshold; // Count at which to fire ou

int  m_nCounter;

/I Internal counter

Here we declare two integer values, to be used late

public:

DECLARE_CLASS( CMyLogicalEntity, CLogicalEnt

DECLARE_DATADESC();

LINK_ENTITY_TO_CLASS( my_logical_entity, CMyLogical

BEGIN_DATADESC( CMyLogicalEntity )

/

"8W#, W 3
#
#+Z
#
0 #
& !
/
#+Z
= #
&
/
/B
!
r output
ity);
Entity );
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DEFINE_FIELD( m_nCounter, FIELD_INTEGER ),

DEFINE_KEYFIELD( m_nThreshold, FIELD_INTEGER, "thre

END_DATADESC()

COutputEvent m_OnThreshold;

DEFINE_OUTPUT( m_OnThreshold, "OnThreshold" ),

)" ! 0&

shold"),

This output event will be triggered when we meetdiefined threshold. For more information

on outputs, see Entity Inputs and Outputs.

*

void InputTick( inputdata_t &inputData );

void CMyLogicalEntity::InputTick( inputdata_t &inpu
{

/I Increment our counter

m_nCounter++;

Il See if we've met or crossed our threshold
if (m_nCounter >= m_nThreshold )
{
/l Fire an output event
m_OnThreshold.FireOutput( inputData.p

/I Reset our counter
m_nCounter = 0;

tData )

value

Activator, this );
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@PointClass base(Targethame) = my_logical_entity : "Tutorial logical
entity."

[

threshold(integer) : "Threshold" : 1 : "Thre shold value."
input Tick(void) : "Adds one tick to the ent ity's count.”
output OnThreshold(void) : "Threshold was hi t."
]
I# () & #3 | [ \' /\3 &
$ & # 1/ * /
( ! 3 0 z
3/ $6 3 116/ /! !/ +

2.6 Authoring a Model Entity

/ 0= # / /
# I ( 3/# "8W.,#, W 3
# & / "SWH#, W W W 0= #
% 3 # [ &/
. 3 [ # 7
0
* *

class CMyModelEntity : public CBaseAnimating

{

public:
DECLARE_CLASS( CMyModelEntity, CBaseAnimating );
DECLARE_DATADESCY();

void Spawn( void );
void Precache( void );

void MoveThink( void );

/I Input function
void InputToggle( inputdata_t &inputData );

private:

bool m_bActive;
float m_fINextChangeTime;

& # & *+ ? *+ /

LINK_ENTITY_TO_CLASS( my_model_entity, CMyModelEnti ty );

/Il Start of our data description for the class
BEGIN_DATADESC( CMyModelEntity )

/I Save/restore our active state
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/)
D

EFINE_FIELD( m_bActive, FIELD_BOOLEAN ),

EFINE_FIELD( m_fINextChangeTime, FIELD_TIME ) ,
Links our input name from Hammer to our inp ut member function
EFINE_INPUTFUNC( FIELD_VOID, "Toggle", InputT oggle ),

Declare our think function
EFINE_THINKFUNC( MoveThink ),

END_DATADESC()

0 #3 & ! I# #
0 &
) 0*+ / ! #
0/ #E ! ) (% =% % (-%"
* ( +'
#define ENTITY_MODEL "models/gibs/airboat_broke n_engine.mdl"
void CMyModelEntity::Precache( void )
{
PrecacheModel( ENTITY_MODEL );
}
? *4 / & |
3& ? ,
#E & & & /
* +'
void CMyModelEntity::Spawn( void )
{
Precache();
SetModel( ENTITY_MODEL );
SetSolid( SOLID_BBOX );
UTIL_SetSize( this, -Vector(20,20,20), Vecto r(20,20,20) );
m_bActive = false;
}
& *+ / / # o/ / !
/ E / # / #
3 & / 13 /
# E & *+ / #
/ # / ! /3
! & # /| 3 #
K # & o /
*+ / / # *+ &
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& |/ #
% 3& # / # *+ /
! #3/ 8
SOLID_NONE Not solid.
SOLID_BSP Uses the BB tree to determine solidity (used for brush mox

SOLID_BBOX Uses an axis-aligned bounding bo

X.

SOLID_CUSTOM  Entity defines its own functions for testing calbiss.
SOLID_VPHYSICS Uses the vcollide object for the entity to testismns.

( 3&E O # !
/ & F /7 ! $
!
* % 0 +
1 # 0
& & ! [ # # $ & &
& & 6B &
# &
void CMyModelEntity::MoveThink( void )
{

/I See if we should change direction again
if ( m_fINextChangeTime < gpGlobals->curtime )

{
/I Randomly take a new direction and sp
Vector vecNewVelocity = RandomVector( -
SetAbsVelocity( vecNewVelocity );
/I Randomly change it again within one
m_fINextChangeTime =  gpGlobals->curtime

>RandomFloat(1.0f,3.0f);
}

/I Snap our facing to where we are heading
Vector velFacing = GetAbsVelocity();
QAngle angFacing;

VectorAngles( velFacing, angFacing );
SetAbsAngles( angFacing );

/I Think every 20Hz
SetNextThink( gpGlobals->curtime + 0.05f );

- .= F*+
5B 5B 5B

0o/ 3
0/
0/

eed
64.0f, 64.0f);

to three seconds
+ random-
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void CMyModelEntity::InputToggle( inputdata_t &inpu
{
I/l Toggle our active state
if (!m_bActive)
{
// Start thinking
SetThink( MoveThink );
SetNextThink( gpGlobals->curtime + 0.
/I Start flying
SetMoveType( MOVETYPE_FLY );
/I Set our next time for changing our
direction
m_fINextChangeTime = gpGlobals->curti
m_bActive = true;
}
else
{
/I Stop thinking
SetThink( NULL );
/I Stop moving
SetAbsVelocity( vec3_origin );
SetMoveType( MOVETYPE_NONE );
m_bActive = false;
}
}
# 0 3 & O*+ /
% O*+ / # ,
Oo>6B / / E
/ 0/ O*+ /
0/
n 0*+
#E # . C?=(C
& #
/] & #1/
%-.. 0 #
C?=%:% 0

3&

tData )

05f);

me;

0/

speed and
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@PointClass
studio("models/gibs/airboat_broken_engine.mdI")= my
"Tutorial model entity."

[

input Toggle(void) : "Toggle movement."

NN
#

& #

base(Targetname)
__model_entity :

[ \I/\ I () 3&

$ & #lo* /
! 3 0
116/ / b/ +

2.7 Authoring a Brush Entity

" 0=t # /
# I (  3/#

# & / "SW.#, W W W ow 0=!

% 3 # o . 1 &/
.3 / # 7 I #
# 0 7

class CMyBrushEntity : public CBaseToggle

{

public:
DECLARE_CLASS( CMyBrushEntity, CBaseToggle )
DECLARE_DATADESC();

void Spawn( void );
bool CreateVPhysics( void );

void BrushTouch( CBaseEntity *pOther );

& #/
/ ! # &

LINK_ENTITY_TO_CLASS( my_brush_entity, CMyBrushEnti

// Start of our data description for the class
BEGIN_DATADESC( CMyBrushEntity )

/I Declare this function as being a touch func
DEFINE_ENTITYFUNC( BrushTouch ),

Z 3/ ¢+ 3

"8W#, W 3

#

ty);
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END_DATADESC()

void CMyBrushEntity::Spawn( void )

{

/l We want to capture touches from other ent
SetTouch( &CMyBrushEntity::BrushTouch );

/I We should collide with physics
SetSolid( SOLID_VPHYSICS );

/I We push things out of our way
SetMoveType( MOVETYPE_PUSH );

/I Use our brushmodel
SetModel( STRING( GetModelName() ) );

/I Create our physics hull information
CreateVPhysics();

I &#3
;O &
# ! 3

bool CMyBruéhEntity::CreateVPhysics( void )

{

I/ For collisions with physics objects
VPhysicsInitShadow( false, false );

return true;

n ?# *+

[ 3&E
3&E /

/

void CMyBrushEntity::BrushTouch( CBaseEntity *pOthe

{

ities
*4
. )= ?$C "
o C?2=?-%
10
& E
&
*+
&#/
I#

r)
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/I Get the collision information
const trace_t &tr = GetTouchTrace();

/I We want to move away from the impact point along our surface
Vector vecPushDir = tr.plane.normal;

vecPushDir.Negate();

vecPushDir.z = 0.0f;

/l Move slowly in that direction

LinearMove( GetAbsOrigin() + ( vecPushDir * 64 .0f ), 32.0f);
}
( & / / & 3 & ! /
/! # & /
3 ] / 0
/
( #3& , 4+ / !
, 4+ / I# " 0
/! & |
* +
#& $ 3&E # O/ $
& oO# / #
() # &# #
@SolidClass base(Targetname) = my_brush_entity : "T utorial brush
entity."
[
]
[ \L/ / )/ 3&
$ & #1/

2.8 Sample Code

Logical Entity Code

[[=====Copyright © 1996-2005, Valve Corporation, A Il rights
reserved. ========

I

/I Purpose: Simple logical entity that counts up to a threshold
value, then

I fires an output when reached.

#include "cbase.h"

class CMyLogicalEntity : public CLogicalEntity
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public:
DECLARE_CLASS( CMyLogicalEntity , CLogicalEntity ) ;
DECLARE_DATADESC();

/I Constructor
CMyLogicalEntity ( void ) : m_nCounter(0) {}

I/l Input function
void InputTick( inputdata_t &inputData );

private:
int m_nThreshold; /I Count at which to
fire our output
int m_nCounter; /I Internal counter
COutputEvent m_OnThreshold; /[ Output even when th e
counter reaches the threshold
h
LINK_ENTITY_TO_CLASS( my_logical_entity, CMyLogical Entity );

// Start of our data description for the class
BEGIN_DATADESC( CMyLogicalEntity )

/I For save/load
DEFINE_FIELD( m_nCounter, FIELD _INTEGER ),

/I Links our member variable to our keyvalue from Hammer
DEFINE_KEYFIELD( m_nThreshold, FIELD_INTEGER, "“thr eshold"),
/I Links our input name from Hammer to our input m ember

function
DEFINE_INPUTFUNC( FIELD_VOID, "Tick", InputTick ),

/I Links our output member to the output name used by Hammer
DEFINE_OUTPUT( m_OnThreshold, "OnThreshold"),

END_DATADESC()

// Purpose: Handle a tick input from another entity
Hom s

void CMyLogicalEntity ::InputTick( inputdata_t &inp utData )
{

/I Increment our counter
m_nCounter++;
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/I See if we've met or crossed our threshold value
if (m_nCounter >=m_nThreshold )

{
/I Fire an output event
m_OnThreshold.FireOutput( inputData.pActivator, t
/I Reset our counter
m_nCounter = 0;
}

Model Entity Code

[[=====Copyright © 1996-2005, Valve Corporation,

I

/I Purpose: Simple model entity that randomly moves
direction

/! when activated.

A

his );

Il rights

and changes

#include "cbase.h"

class CMyModelEntity : public CBaseAnimating

{
public:

DECLARE_CLASS( CMyModelEntity, CBaseAnimating );

DECLARE_DATADESC();

void Spawn( void );
void Precache( void );

void MoveThink( void );

[/l Input function
void InputToggle( inputdata_t &inputData );

private:

bool m_bActive;

float m_fINextChangeTime;
LINK_ENTITY_TO_CLASS( my_model_entity, CMyModelEnti

/l Start of our data description for the class

ty);
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BEGIN_DATADESC( CMyModelEntity )

/l Save/restore our active state
DEFINE_FIELD( m_bActive, FIELD BOOLEAN),
DEFINE_FIELD( m_fINextChangeTime, FIELD_TIME ),

/I Links our input name from Hammer to our input m ember
function

DEFINE_INPUTFUNC( FIELD_VOID, "Toggle", InputTogg! e),

/I Declare our think function
DEFINE_THINKFUNC( MoveThink ),

END_DATADESC()

/ Name of our entity's model
#define ENTITY_MODEL "models/gibs/airboat_broken_en gine.mdl"

/l Purpose: Precache assets used by the entity
Hom s

void CMyModelEntity::Precache( void )
{

PrecacheModel( ENTITY_MODEL );

/l Purpose: Sets up the entity's initial state
Horm s

void CMyModelEntity::Spawn( void )

{
Precache();
SetModel( ENTITY_MODEL );
SetSolid( SOLID_BBOX);
UTIL_SetSize( this, -Vector(20,20,20), Vector(20,2 0,20));
m_bActive = false;
}
e caaaacs =T E e e
I/l Purpose: Think function to randomly move the ent ity

U —

void CMyModelEntity::MoveThink( void )
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/I See if we should change direction again
if ( m_fINextChangeTime < gpGlobals->curtime )

{
/I Randomly take a new direction and speed
Vector vecNewVelocity = RandomVector( -64.0f, 64.
SetAbsVelocity( vecNewVelocity );
/I Randomly change it again within one to three s
m_fINextChangeTime =  gpGlobals->curtime

>RandomFloat( 1.0f, 3.0f);
}

/I Snap our facing to where we're heading
Vector velFacing = GetAbsVelocity();
QAngle angFacing;

VectorAngles( velFacing, angFacing );
SetAbsAngles( angFacing );

/I Think every 20Hz
SetNextThink( gpGlobals->curtime + 0.05f );

I/l Purpose: Toggle the movement of the entity
I

void CMyModelEntity::InputToggle( inputdata_t &inpu
{

/I Toggle our active state

if (Im_bActive)

{
/I Start thinking
SetThink( MoveThink );
SetNextThink( gpGlobals->curtime + 0.05f );
/I Start flying
SetMoveType( MOVETYPE_FLY );
/I Set our next time for changing our speed and d
m_fINextChangeTime = gpGlobals->curtime;
m_bActive = true;

}

else

{

/I Stop thinking
SetThink( NULL );

+ random-

of);

econds

irection
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/I Stop moving
SetAbsVelocity( vec3_origin );
SetMoveType( MOVETYPE_NONE );

m_bActive = false;

Authoring Bush Entity Code

[[=====" Copyright © 1996-2005, Valve Corporation,

I
I/l Purpose: Simple brush entity that moves when tou
I

ched

rights

#include "cbase.h"

class CMyBrushEntity : public CBaseToggle

{

public:
DECLARE_CLASS( CMyBrushEntity, CBaseToggle );
DECLARE_DATADESC();

void Spawn( void );
bool CreateVPhysics( void );

void BrushTouch( CBaseEntity *pOther );
h

LINK_ENTITY_TO_CLASS( my_brush_entity, CMyBrushEnti

I/ Start of our data description for the class
BEGIN_DATADESC( CMyBrushEntity )

/I Declare this function as being a touch function
DEFINE_ENTITYFUNC( BrushTouch ),

END_DATADESC()

// Purpose: Sets up the entity's initial state
I

void CMyBrushEntity::Spawn( void )
{

ty);

41



/I We want to capture touches from other entities
SetTouch( &CMyBrushEntity::BrushTouch );

/' We should collide with physics
SetSolid( SOLID_VPHYSICS );

/' We push things out of our way
SetMoveType( MOVETYPE_PUSH );

/I Use our brushmodel
SetModel( STRING( GetModelName() ) );

/I Create our physics hull information
CreateVPhysics();

// Purpose: Setup our physics information so we col lide properly
Mo s e

bool CMyBrushEntity::CreateVPhysics( void )

{
/I For collisions with physics objects
VPhysicsInitShadow( false, false );
return true;
}
Jmmm e e
// Purpose: Move away from an entity that touched u S
/l Input : *pOther - the entity we touched
Hommmmm -
void CMyBrushEntity::BrushTouch( CBaseEntity *pOthe r)
{

/I Get the collision information
const trace_t &tr = GetTouchTrace();

/[ We want to move away from the impact point alon g our surface
Vector vecPushDir = tr.plane.normal;

vecPushDir.Negate();

vecPushDir.z = 0.0f;

/I Move slowly in that direction
LinearMove( GetAbsOrigin() + ( vecPushDir * 64.0f ), 32.0f);



3. UnrealEngine

3.1 Introduction
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I/ TriggerLight.

/I A lightsource which can be triggered on or off.
I

class TriggerLight extends Light;



I

/I Variables.

var() float ChangeTime; // Time light takes to chan
var() bool binitiallyOn; // Whether it's initially
var() bool bDelayFullOn; // Delay then go full-on.

var ELightType InitialType; // Initial type of ligh
var float InitialBrightness; // Initial brightness.
var float Alpha, Direction;

var actor Trigger;

I

/l Engine functions.

// Called at start of gameplay.
function BeginPlay()
{
/I Remember initial light type and set new one.
Disable( 'Tick');
InitialType = LightType;
InitialBrightness = LightBrightness;
if( bInitiallyOn )

{
Alpha = 1.0;
Direction = 1.0;

}

else

{
LightType = LT_None;
Alpha = 0.0;
Direction = -1.0;

}

}

/I Called whenever time passes.
function Tick( float DeltaTime )
{
LightType = InitialType;
Alpha += Direction * DeltaTime / ChangeTime;
if( Alpha > 1.0)
{
Alpha = 1.0;
Disable( 'Tick');
if( Trigger '= None )
Trigger.ResetTrigger();

ge from on to off.

on.
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}

else if( Alpha < 0.0)

{
Alpha = 0.0;
Disable( 'Tick');
LightType = LT_None;
if( Trigger '= None )

Trigger.ResetTrigger();

}

if( 'oDelayFullOn)
LightBrightness = Alpha * InitialBrightness;

else if( (Direction>0 &amp;amp;amp;&amp;amp;amp; Alpha!=1) ||
Alpha==0)
LightBrightness = 0;
else

LightBrightness = InitialBrightness;

U —

/l Public states.

I/ Trigger turns the light on.
state() TriggerTurnsOn
{
function Trigger( actor Other, pawn Eventinstiga tor)
{
Trigger = None;
Direction = 1.0;
Enable( 'Tick');
}
}

Il Trigger turns the light off.
state() TriggerTurnsOff

{

function Trigger( actor Other, pawn Eventinstiga tor)
{
Trigger = None;
Direction = -1.0;
Enable( 'Tick');
}
}

I/ Trigger toggles the light.
state() TriggerToggle

{

function Trigger( actor Other, pawn Eventinstiga tor)
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{
log("Toggle");
Trigger = Other;
Direction *= -1;
Enable( 'Tick');
}

}

I/ Trigger controls the light.
state() TriggerControl

{

function Trigger( actor Other, pawn Eventinstiga
{

Trigger = Other;

if( binitiallyOn ) Direction = -1.0;

else Direction = 1.0;

Enable( 'Tick');
}
function UnTrigger( actor Other, pawn Eventinsti
{

Trigger = Other;

if( binitiallyOn ) Direction = 1.0;

else Direction = -1.0;

Enable( 'Tick');
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3.2 The Unreal Virtual Machine
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3.4 Variables
, #

/ ! -
var int a; // Declare an integer variable named "A"

var byte Table[64]; // Declare an array of 64 bytes
var string PlayerName; // Declare a max 32-characte
var actor Other; // Declare a variable referencing
var() float MaxTargetDist; // Can be set in <nop>Un

! & 0 |/ -
# 17 3 #/
& /3 #
! & 0 #&
O#& 3 8
function int Foo()
{
local int Count;
Count =1,
return Count;
}

Here are the basic variable types supported in Unre
byte

A single-byte value ranging from Oto 255.
int

A 32-bit integer value.
bool

A boolean value: either true or false.
float

A 32-bit floating point number.

string

A string of characters.

name

/ - /

3 ?& 3# & . %4 5+6

named "Table".

r string.
an actor.
realEd
8 I3
/
!
alScript:
3 3 3 +
%
#
( 3
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var() int Mylnteger; // Declare an editable integer
/I category.

var(MyCategory) bool MyBool; // Declare an editable

/I "MyCategory".

3&
% #

C !
[ Io-
! 3 I# &

! 3#

/ MyBool is visible but not editable in UnrealEd

var(MyCategory) editconst bool MyBool;

/ MyBool is visible but not editable in UnrealEd a
/l not changeable in script
var(MyCategory) const editconst bool MyBool;

/ MyBool is visible and can be set in UnrealEd but
// not changeable in script
var(MyCategory) const bool MyBool;

1#3$

C ! /
var actor A; // An actor reference.
var pawn P; // A reference to an actor in the Pawn
var texture T; // A reference to a texture object.

FAA! /
/ # ! !
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% #
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in the default

integer in
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I/ Declare two variables that refer to a pawns.
var pawn P, Q;
/I Here is a function that makes use of P.
/I 1t displays some information about P.
function MyFunction()
{
/I Set P's enemy to Q.
P.Enemy = Q;
/[ Tell P to play his running animation.
P.PlayRunning();
}
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var() class C;
var actor A;
A = Spawn( C); // Spawn an actor belonging to some arbitrary class
C.
% &3 ! / / 3 17 1
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/I casts the result of SomeFunctionCall() a class o
subclasses of Actor)

class<actor>( SomeFunctionCall() )

3.5 Enumerations

- &
LA, / 0#& ( 3
?# 3 & ! # &
! / /
?2$C=( 3
#3 I# !
& #3!
1 # ! ?$C =
$
>>) " 3&
enum EColor
{
CO_Red,
CO_Green,
CO_Blue
3

/I Now, declare two variables of type EColor.
var EColor ShirtColor, HatColor;

/I Alternatively, you can declare variables and
/I enumerations together like this:
var enum EFruit
{
FRUIT_Apple,
FRUIT_Orange,
FRUIT_Bannana
} FirstFruit, SecondFruit;

- 3 & &#
2%C=( 3 3 #\ #
/ #3 K/

- # F K/ *
& | 3 ! /
/I &

FRUIT_Apple /l'If Unreal can't find this en
EFruit. FRUIT_Apple // Then qualify it like this.

3.6 Structs
- &# |/ ! /
o / ! -
# '3 #3
/
C /| &8

/I A point or direction vector in 3D space.
struct Vector

{

f type Actor (or

- #
0 ?$C=% 3?$C= 0 3

- 3
& */ +4
0 .= #3
VNN 7
0(-= + &
# /
H3# \K /# \8
um tag...
! &
o" 3
3! -
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var float X;
var float Y;
var float Z;

k

Once you declare a struct, you are ready to séatadng specific variables of that struct

type:
// Declare a bunch of variables of type Vector.
var Vector Position;
var Vector Destination;

To access a component of a struct, use code l&kétlowing.
function MyFunction()

{
Local Vector A, B, C;

/I Add some vectors.
C=A+B;

/I Add just the x components of the vectors.
CX=AX+B.X;

/! Pass vector C to a function.
SomeFunction( C);

/I Pass certain vector components to a function.
OtherFunction( A.X, C.Z);

}
C # & L# &
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3.7 Expressions

Constants

;3 C3
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]
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const LargeNumber=123456;
const PI=3.14159;
const MyName="Tim";
const Northeast=Vect(1.0,1.0,0.0);
" bl & &
& &

\ \# 3/ 8
Pawn.LargeNumber

13 \S\ 0 8
function Test()

local int i;
local string s;
local vector v, q;

i =10; /I Assign a value to integer varia
s = "Hello!"; // Assign a value to string variab
V=qQ; /I Copy value of vector q to v.

}
- 3& /
3V 3 # It
& # #
" #
#3 & #& 0 #
- ! # !
# 8
function Test()

{
local int i;
local string s;
local vector v, q;
local rotation r;

*1# 3

0

/
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#
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s = string(i);

to s.

s = string(v);

/I Convert integer i to a str

/Il Convert vector v to a stri

tos.
v = g + vector(r); // Convert rotation r to a ve

}

$ /
#3 3( 8
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#3 3 (3 3 g "
3 8
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( z # F Z #
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var actor Target;
/...

function TestActorConversions()

{

local Pawn P;

/I Cast Target to Pawn and assign the result to
not a Pawn (or subclass of Pawn), then the value as
None.

P = Pawn(Target);

if( P 1= None)

{
/I Target is a pawn, so set its Enemy to Self
P.Enemy = Self;

}

else

{

ing, and assign it
ng, and assign it

ctor, and add q.

- 8
\O64\ 0 064 /
I
1
\ \( \
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ZF
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/ z
K/ 17
% z &
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0 | #
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3# I ?&
8
P. If Target is

signed to P will be
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/I Target is not a pawn.

}

17 &3 ?&*
1! ?7& $& 3 /#

17 3 & | # 3!

3 & 8( 3#
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I I %

& # ?&3 & !
& Vo # +
& ?&3/ 8
// Called by engine when destroyed.
function Destroyed()
{
/I Remove from owner's inventory.
if( Pawn(Owner)!=None )
Pawn(Owner).Deletelnventory( Self );

3.8 Functions

- # Pl /
/ Z "99 / Z
$ / / 0
/ 18
I/l Function to compute the size of a vector.
function float VectorSize( vector V)

{
return sgrt( V.X*V.X+ V.Y *V.Y +V.Z*V.Z)

& / & # / I &
# 1 1 * 3 /I +3 /

# bo* O#& +3
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/ 18

I/l Function to compute the factorial of a number.

function int Factorial( int Number )
{
if( Number <=0)
return 1;
else
return Number * Factorial( Number - 1);

- / I# &
3& I# 3
& # &
/ 8
/l Called when something touches this actor.

function Touch( actor Other )

{
Log( "l was touched!")
Other.Message( "You touched me!");

}
L/ (
/ * *&, K 1/
"1\ A3& /

# 1l L o# ( 3

functibn int DoSomething( int x )
{

X=X*2;

return Xx;

}

function int DoSomethingElse()

{

local int a, b;

a=2;
log("The value of ais " $a);

b = DoSomething( a);
log( "The value of ais" $ a);
log( “The value of bis"$b);
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/l Compute the minimum and maximum components of a vector.
function VectorRange( vector V, out float Min, out float Max )
{

/I Compute the minimum value.

if (V.X<V.Y &amp;&amp; V.X<V.Z) Min = V.X;
else if( V.Y<V.Z) Min = V.Y;

else Min = V.Z;

/I Compute the maximum value.
if (V.X>V.Y &amp;&amp; V.X>V.Z) Max = V.X;
else if(V.Y>V.Z) Max = V.Y;

else Max = V.z;
}
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// New Demon class version of the Touch function.
function SeePlayer( actor SeenPlayer )
{
log( "The demon saw a player");
/I Add new custom functionality here...
}
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3! / 9
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event Touch( Actor Other )
{..}

Generates code similar to the following in EngineCl
void eventTouch(class AActor* Other)
{
FName N("Touch",FNAME_ Intrinsic);
struct {class AActor* Other; } Parms;
Parms.Other=0Other;
ProcessEvent(N, &Parms);
}

I # - / /
AActor *SomeActor, *OtherActor;

SomeActor->eventTouch(OtherActor);

+ /
\(\ # #

/l Example of "for" loop.

function ForExample()

{
local int i;
log( "Demonstrating the for loop" );
for(i=0; i<4; i++)

{
log( "The value of iis " $i);
}
log( "Completed with i=" $ i);
}
/ 8
) /
/| B
/ O
/ 6
I 4
" & S5
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asses.h:

"99 0 8

/">"99>L 8

Z/

62



VA 7
/ 0 0 3#
F 3 3
I & 3#
103 / &8
for(i=0; i<4; i++)
log( "The value of iis " $i);
Or you can execute multiple statements, surrounded
this:
for(i=0; i<4; i++)

{
log( "The value of i is");
log(i);
}
34 |/
VAL # # &
% -1 # Il [ ">SL *&

/l Example of "do" loop.
function DoExample()
{
local int i;
log( "Demonstrating the do loop" );
do
{
log("The value ofiis " $i);
i=i+1;
tuntil(i==4);
log( "Completed with i=" $ i);

/ 8

o w

RO~ - - -
0n s>

5

4 |/

\ # # &
I/l Example of "while" loop.

function WhileExample()
{
local int i;
log( "Demonstrating the while loop" );
while(i<4)
{

log("The value ofiis " $i);
i=i+1;

3#

3&

VA

by brackets, like



}
log( "Completed with i=" $ i);

}
/ 8

oOw

0~~~ -
0nH>o

0
\l' O\ / *\(
function BreakExample()
{
local int i;
log( "Demonstrating break" );
for(i=0; i<10; i++)

{
if(i==3)
break;
log( "The value of iis" $i);
}
log( "Completed with i=" $ i );
}
/ 8
0]
/I B
/I O
/I 6
& S4
\ \ & 7 10 ! /
1 [

function ContinueExample()

{
local int i;
log( "Demonstrating continue" );
for(i=0; i<10; i++)

{
if(i==2)
continue;
log( "The value of iis " $i);
}
log( "Completed with i=" $ i );
}
/ 8
0]
/| B
/ O

\3)\3 \

\+
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VA I & /
/l Example of "goto".

function GotoExample()
{
log( "Starting GotoExample" );
goto Hither;
Yon:
log( "At Yon");
goto Elsewhere;
Hither:
log( "At Hither");
goto Yon;
Elsewhere:
log( "At Elsewhere" );

*

"If", "Else If", and "Else" let you execute codecirtain conditions are met.
/I Example of simple "if".

if( LightBrightness < 20)
log( "My light is dim");

/I Example of "if-else".
if( LightBrightness < 20)
log( "My light is dim");
else
log( "My light is bright" );

/I Example if "if-else if-else".
if( LightBrightness < 20)
log( "My light is dim");
else if( LightBrightness < 40)
log( "My light is medium" );
else if( LightBrightness < 60 )
log( "My light is kinda bright" );
else
log( "My light is very bright" );

/I Example if "if" with brackets.
if( LightType == LT_Steady )
{



log( "Light is steady" );
}

else

{
log( "Light is not steady" );

}

*

"Switch", "Case", "Default”, and "Break" let yourdle lists of conditions easily.

/I Example of switch-case.
function TestSwitch()

{

/I Executed one of the case statements below, ba

// the value in LightType.
switch( LightType )
{
case LT_None:
log( "There is no lighting" );
break;
case LT_Steady:
log( "There is steady lighting" );
break;
case LT_Backdrop:
log( "There is backdrop lighting" );

break;
default:
log( "There is dynamic" );
break;
}
}
\& \ / VN
LA / & 3
/ Z &
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/I Example of switch-case.
function TestSwitch2()
{
switch( LightType )
{
case LT_None:
log( "There is no lighting" );
break;
case LT_Steady: // will "fall though" to th
case LT_Backdrop:
log( "There is lighting" );
break;
default:

\/

\I
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0\
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e LT _Backdrop case
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log( "Something else");

break;
}
}
3.9 States
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Il Trigger turns thé light on.
state() TriggerTurnsOn
{

function Trigger( actor Other, pawn Eventinstiga
{

Trigger = None;

Direction = 1.0;

Enable( 'Tick');

tor)
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I/ Trigger turns the light off.
state() TriggerTurnsOff

{
function Trigger( actor Other, pawn Eventinstiga
{
Trigger = None;
Direction = -1.0;
Enable( 'Tick');
}
}
$ # & *
#1 & 1 / /
I & 3
18 - 3# #
& 3 & / | #
& ! I
! I3
- 3 ! 3 /
state() MyState
{
/...
}

To declare a non-editable state, do this:
state MyState

{
/...
}
C 1# 3
\ \0#& & !
8
auto state MyState
{
/...
}
[ # I+
/ 3
( 8
auto state MyState
{
Begin:
Log( "MyState has just begun!");
Sleep(2.0);

Log( "MyState has finished sleeping" );
goto('Begin’);
}

tor)
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/I This is the automatic state to execute.

auto state Idle

{

/I When touched by another actor...
function Touch( actor Other )

{

log( "l was touched, so I'm going to Attackin

GotoState( 'Attacking');

Log( "l have gone to the Attacking state" );

}
Begin:
log( "l amidle...");
sleep(10);
goto 'Begin’;
}

/I Attacking state.
state Attacking

g");

0O#
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Begin:
Log( "I am executing the attacking state code" )
1...
}
# 3
& 3 1 0
0
0
,0 # /
/| & /3
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{

/l Here is an example parent class.
class MyParentClass extends Actor;

/I A non-state function.
function MylnstanceFunction()
{

log( "Executing MylnstanceFunction” );

}

Il A state.
state MyState
{
/I A state function.
function MyStateFunction()
{
Log( "Executing MyStateFunction” );
}
/l The "Begin" label.
Begin:
Log("Beginning MyState");
}

I/l Here is an example child class.

70



class MyChildClass extends MyParentClass;

// Here I'm overriding a non-state function.
function MylnstanceFunction()

{

Log( "Executing MyInstanceFunction in child clas s");

}

/I Here I'm redeclaring MyState so that | can overr
MyStateFunction.

state MyState

{
/I Here I'm overriding MyStateFunction.
function MyStateFunction()

{
Log( "Executing MyStateFunction™ );
}
/l Here I'm overriding the "Begin” label.
Begin:
Log( "Beginning MyState in MyChildClass" );
}
/ I #3 3
3 # & [
8
7 3 I &
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// Base Attacking state.
state Attacking

{

/I Stick base functions here...

}

/I Attacking up-close.
state MeleeAttacking extends Attacking

{

/I Stick specialized functions here...

}

/I Attacking from a distance.
state RangeAttacking extends Attacking

{

/I Stick specialized functions here...

}

ide

71



A state can optionally use tiyores specifier to ignore functions while in a statee®yntax

for this is:
/I Declare a state.

state Retreating

{

/I Ilgnore the following messages...
ignores Touch, UnTouch, MyFunction;

/I Stick functions here...

}
C & / /
\
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3.10 Language Functionality
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Operator

@

<<

>>

>>

Types it applies

to

string

string

string
string

byte, int, float,
vector, rotation
byte, int, float,
vector, rotation
byte, int, float,
vector

byte, int, float,
vector

bool

bool

bool

int

int

int

All

All

byte, int, float,
string

byte, int, float,
string

byte, int, float,
string

byte, int, float,
string

float, string
int, vector

int, vector

byte, int, float,
vector
byte, int, float,

Meaning

String concatenation, with an additional space
between the two strings. "stringl"@"string2" =
"stringl string2"

String concatenation, with an additional space

between the two strings, concat and assign (v3323

and up)
String concatenation

String concatenation, concat and assign (v3323 and

up)
Multiply and assign

Divide and assign
Add and assign

Subtract and assign

Logical or

Logical and

Exclusive or

Bitwise and

Bitwise or

Bitwise exlusive or (XOR)
Compare for inequality
Compare for equality

Less than
Greater than
Less than or equal to

Greater than or equal to

Approximate equality (within 0.0001), case-
insensitive equality.

Left shift (int), Forward vector transformation
(vector)

Right shift (int), Reverse vector transformation
(vector)

same as >>
Add
Subtract
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vector
% float, int, byte
. byte, int, float,
vector, rotation
byte, int, float,

/ vector, rotation
Dot vector

Cross vector

bl float

Modulo (remainder after division)
Multiply

Divide

Vector dot product

Vector cross product
Exponentiation

: int(rotator returns true when the 1st is clockwise from the 2nd
ClockwiseFrom
lements) argument
[ / *& /
+ # # 0 \OX694X5\3
- # I#
3 \*OX6+9*4X5+\
\"\ * + O\ \* + 8 / /
! #/ / */ 3/
/ /"1 +3
3- /I & # 8
! (bool) Logical not.
- (int, float) negation.
~ (int) bitwise negation.
++, -- Decrement (either before or after a variable ).
% & / ( /
3 0 - [ # 07
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3.11 General purpose functions
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// Display a list of all lights in the level.
function Something()
{
local actor A;
/I Go through all actors in the level.
log( "Lights:");
foreach AllActors( class 'Actor’, A)
{
if( A.LightType !=LT_None)
log(A);
}
}
/ /
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class MyClass extends Pawn;
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function MyExample( actor Other)
{
Super(Pawn).Touch( Other );
Global.Touch( Other);
Super.Touch( Other);

}
3 ? #+/
# ? #+/
/ # !
2+ # & A3
| #3 # [ ?

7 #*+
class MyClass extends Pawn;

function BeginPlay()
{

/I Call the version of BeginPlay in the parent c
Super.BeginPlay();

/I Now do custom BeginPlay stuff.

/..
}
"%t % #
- ! WA
& & |/ 3/ !
31 / # !
& # # 3 #
1 / - 3#
& )/ \o#& ( 8

var() float Health, Stamina;
/...

/I Reset some variables to their defaults.
function ResetToDefaults()
{

/I Reset health, and stamina.

Health = Default.Health;

Stamina = Default.Stamina;

}
"% ' % # % #
| # / * 1
/ / /! 3&
# & 0& #
var class C;

var class<Pawn> PC;

Health =
default

class'Spotlight'.default.LightBrightness;

% &3

&/
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#H# &
#
8

lass (important).

# +3 #
/

/I Access the

[/l value of

78



in
class.

Health = PC.default.Health; // Access the default v
/l a variable class ide

Health = class<Pawn>(C).default.Health; // Access t

/I of Healt
class

/I expressi

Accessing static functions in a variable classtiStanctions in a variable class may be called

using the following syntax.
var class C;

var class<Pawn> PC;

class'SkaarjTrooper'.static. SomeFunction(); // Call
/lina

PC.static.SomeFunction(); // Call a static function
class.

class<Pawn>(C).static.SomeFunction(); // Call a sta
/[casted clas

/I LightBrightness

/l the Spotlight

alue of Health in
ntified by PC.

he default value
h in a casted

on.

a static function
specific class.

in a variable

tic function in a
S expression.

3.12 Dynamic Arrays
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