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    QuakeServer

The server side of the Quake engine in Elixir. It runs a QuakeC game's levels: spawning,
entities, collision and linking, server physics, monster movement, the builtins, and the
messages the program writes. It serves both id's Quake programs and FTE's extended
programs (FreeHL's, for one).
server = QuakeServer.Server.start("e1m1", source: MyGame.Source, skill: 1)
server = QuakeServer.Server.connect(server)
server = QuakeServer.Server.frame(server, 1 / 60, command)
{events, server} = QuakeServer.Server.drain(server)
A game supplies its files through a QuakeServer.Source (program, maps, models, and
optionally file reads, listings and package names).
Quake and FTE
	Quake's builtins (QuakeServer.Builtins) cover numbers 1 to 78.
	FTE's extension builtins (QuakeServer.Extensions) are grouped by family:
strings and sprintf, maths, entities, settings and info keys, storage (files, hash
tables, memory, string buffers), effects, messages, models (studio sequences, skeleton
objects, tags, surfaces) and waypoint routes.
	Spawning and hooks: a program with CheckSpawn spawns map entities itself; init
and initents are called at level start.
	Player commands: a program with SV_RunClientCommand moves its own players
(QuakeServer.Physics.Command).
	Console: QuakeServer.Console runs the commands programs queue with localcmd
and the config files they exec.
	Entity networking: QuakeServer.Network keeps each entity's SendFlags every
server frame and, when a player is sent a packet, runs SendEntity for the entities
the player may see under FTE's rules (fat PVS, pvsflags, viewmodelforclient,
tag_entity, customizeentityforclient, dimensions; QuakeServer.Visibility).
	Messages to players: QuakeServer.Outbox holds each player's reliable messages,
datagram and centerprint until its next packet; multicast reaches the players FTE
would send to (QuakeServer.Multicast), and bprint, sprint and centerprint
write svc_print and svc_centerprint.
	The host: QuakeServer.Runner runs a level on its own clock as FTE's host does,
and sends the player a packet (reliable messages, entity updates, datagram) for each
command it receives.

Options set what differs between games: the builtins module, hull choice, spawn-flag
filtering, coordinate encoding, statement budget, a data directory for written files,
and a function trace.
Licence
GPL-2.0-or-later. The server physics, monster movement, the Quake builtins, the
message encodings and the player movement (QuakeServer.Pmove, from QuakeWorld) follow
id Software's GPL release of Quake, so this package is a
derivative of it. The FTE extensions follow the behaviour FTE documents in its generated
fteextensions.qc.


  

    Changelog

Unreleased
Added
	Runner.start_link(held: true) keeps the level unloaded until Runner.load/1; a
client that subscribes before then is sent the serverdata when the level loads.

	QuakeServer.Source.replacements/0 (optional): program functions the game runs
itself, by name. The server's program has them replaced (QuakeC.Progs.replace/2) and
QuakeServer.Builtins.call/3 runs the game's function when the program calls one.

	QuakeServer.World.bounds/2: the box linking an entity would give it now.

	FTE's setpos and noclip console commands for the player (QuakeServer.Cheats).

	Runner.take/1 gives the level's map.

	QuakeServer.Animation: the animation of the entities a program sends itself
(frame as the sequence, frame1time, the server's time as animtime, and the
framerate frame1time moves at), sampled each server frame and sent to the player
in each packet's animation when the player lacks it, as GoldSrc's engine carries
sequence, frame, animtime and framerate. QuakeServer.Network.held/2 gives
the entities a player holds.

	FTE's key bindings: QuakeServer.Keys (FTE's key numbers and names, modifiers, and
the QuakeC key codes), the console's bind, in_bind, bindlevel, unbind and
unbindall (QuakeServer.Console.Bindings), the bindings kept in the console
variable table (QuakeServer.Cvars.binding/3, put_binding/5, bindings/1,
bindmaps/1, put_bindmaps/2) and written by cfg_save while cfg_save_binds is
set.

	The console's setinfoblob, and console commands a menu program takes in its
m_consolecommand.

	QuakeServer.Cvars.put_engine_default/3, as FTE's Cvar_SetEngineDefault.

	QuakeServer.Extensions.Settings.extension?/1.

	The engine variables cfg_save_binds, con_maxlines, com_protocolname,
fs_basepath, fs_gamepath and fs_homepath.

	FTE's common builtins the server lacked, under FTE's server numbers: recoding
(QuakeServer.Extensions.Encoding: strconv 224, strlennocol 476,
strdecolorize 477, crc16 494, uri_escape 510, uri_unescape 511,
argescape 295, digest_hex 639, digest_ptr, base64encode, base64decode,
ftou, utof), memory as bytes (Memory: createbuffer, memrealloc,
memcmp, memstrsize), JSON (Json: json_parse and the json_get_ readers,
json_free, js_run_script), files (Files: fwrite, search_getfilemtime,
search_fopen, fcopy 650, frename 651, fexists 653, rmtree 654), string
buffers (Buffers: buf_copy 463, buf_sort 464, buf_loadfile 535,
buf_writefile 536, bufstr_find 537), entity text (EntityText:
generateentitydata, writetofile 606, parseentitydata 613, loadfromdata 529,
loadfromfile 530, find_list, entityprotection), abort 211 and
checkcommand 294 (Control), and the network (Web: uri_get 513 and
uri_post, netaddress_resolve 625, sendpacket 242). Replies to uri_get reach
URI_Get_Callback at the start of a server frame (QuakeServer.Extensions.Web.run/1).

	QuakeServer.Markup: text with FTE's markup reduced to what it shows.

	QuakeServer.Extensions.Store: entry/3, put_entry/4, new_handle/1, write/3,
remove/2, written?/2, modified/2, buffer_size/1.

	The :inets, :ssl and :public_key applications start with the server.

	QuakeServer.Runner acknowledges the client's commands: a command's sequence is
set as the program's input_sequence and sent back with every packet after it runs
(FTE's PEXT2_PREDINFO last_sequence, 0 when the program does not run its players'
commands); a command's integer msec is used as given.

	The cl_netfps engine variable.

	The server modules that were in ElixirQuake, loading through QuakeServer.Source.

	FTE program support: CheckSpawn spawning, init/initents, SV_RunClientCommand,
a console, entity networking (QuakeServer.Network), multicast packets, and about 170
extension builtins (QuakeServer.Extensions).

	Server.open/2, a bare world for client programs; options :builtins, :budget,
:hull, :inhibit, :coords, :data_dir, :trace.

	QuakeServer.Pmove, QuakeWorld player movement for runstandardplayerphysics;
openportal, getlight, coloured lightstyle, getlightstyle, getlightstylergb,
getsurfacepointattribute, server polygons (R_BeginPolygon and the rest) and the
physics_ builtins (no rigid-body engine).

	Pushers turn by avelocity, swinging and turning what they carry (a client gets
fixangle 2); brush models with angles collide turned.

	SOLID_BSPTRIGGER (22): triggers shaped by their brush model; Q.trigger?/1,
Q.brush?/1.

	customphysics: an entity holding a function there has it run each frame in place of
its move type.

	changelevel(map, startspot) (QuakeServer.Extensions.Levels, and the console's
changelevel map startspot); Server.start/2 options :startspot and :written;
Server.resume/3 for a level kept from before.

	Models.share/2: a client world uses its server's model numbers, its own models
numbered below zero.

	Pushers move and turn as FTE's (Physics.Push, Physics.PushTurn): riders are moved
by setting and testing their spot, the clock advances only when the push went through,
and a pusher its think moved is pushed that far.

	QuakeServer.Runner: a level in its own process on its own clock, a physics frame once
the cvar sv_mintic (0.013) has passed, as long as has passed up to sv_maxtic (0.1),
following level changes; thinks repeat within a frame under
sv_gameplayfix_multiplethinks (on). A client takes the world when it is ready
(Runner.snapshot/1), as FTE sends a client its snapshot.

	Server.release/1; the runner releases the levels it drops.

	search_begin keeps the game files a pattern matches for the server's life.

	FTE's console variables (QuakeServer.Cvars): one ETS table any number of processes
read and write without waiting on each other, so a server, its client program and its
menu share one set as FTE's single process does (Server.start/2 and open/2 option
:cvar_table). FTE's flags (archive, user and server info, read only, map, renderer
and video latches, not from server, private, ...), defaults and engine defaults,
second names, descriptions, Q_atof/Q_atoi values, the engine's checks on
r_meshpitch, r_meshroll, fov and viewsize, cvar_lockdefaults,
cvar_purgedefaults, cvar_resettodefaults_*, cvarreset, latching and
Cvar_LockFromServer.

	QuakeServer.Cvars.Engine: the engine variables FTE registers that the server, the
client and FreeHL's programs and configs name, with FTE's defaults, flags,
descriptions and second names (maxplayers for sv_playerslots, loadas8bit for
s_loadas8bit, ...).

	QuakeServer.Autocvars: a program's autocvar_ globals follow their variables, made
with the global's value when missing, as FTE's PR_AutoCvar, for server, client and
menu programs alike; :serverinfo and :userinfo variables are a server's info keys
and its players'. Server.exec_opts/1 brings a program up to date before each call.

	The console's variable commands as FTE's: set with the rest of the line as value
and // description, seta, setfl, set_tp, toggle name [a [b]], inc, a
variable's name printing its value, default and latch, cvarreset, vid_reload,
vid_restart; exec with FTE's rules (config.cfg superseded by an earlier
default.cfg, fte.cfg after it, cvar_lockdefaults after default.cfg, name.cfg
for name); cfg_save, cfg_save_ifmodified; aliases kept with the variables;
unknown commands reported only while cl_warncmd is set; Console.run/3 option
from: :server for commands a server sends.

	Cvar builtins as FTE's: cvar makes a missing variable while pr_autocreatecvars
is set and answers pr_checkextension and halflifebsp; cvar_string gives a
latched value; cvar_set refuses :notfromserver variables; registercvar takes
DarkPlaces flags; cvar_type gives FTE's bits; cvar_defstring,
cvar_description, buf_cvarlist (517) and cvars_haveunsaved.

	QuakeServer.Source callback depth/1, where a file is in the search order.


Changed
	checkbuiltin asks the program's own builtins module whether it knows a builtin.
	A server that ends (QuakeServer.Runner) no longer counts as running in the
console variable table.
	Server.cvar/2 reads a value as FTE's Q_atof (a 32-bit float); Server.put_cvar/3
sets as FTE's Cvar_Set and writes a number as Cvar_SetValue does. A server's own
table registers the engine variables; the defaults the server used to keep in itself
are the engine list's. Server.release/1 frees a table the server made itself.
	exec no longer looks under cfg/ for a file it cannot find; sets and setu are
gone, as FTE has neither.

Fixed
	ftos writes a fraction as FTE's Q_ftoa (every significant digit of the 32-bit
float, no padding) and vtos as '%f %f %f'; they wrote Quake's %5.1f, so a value
such as 0.75 became 0.8, and the numbers FreeHL writes into cvars, info keys and
save files lost their fractions. pr_brokenfloatconvert brings back %5.1f for
ftos.

	random is FTE's: steps of 1/32768 offset by half a step (never 0 or 1), scaled by
one argument or spanning two; it ignored its arguments and could return 0.

	findradius is FTE's: an optional field to chain through, entities with solid 0
found when their flags hold FL_FINDABLE_NONSOLID (16384), and the cvars
sv_gameplayfix_blowupfallenzombies and sv_gameplayfix_findradiusdistancetobox.

	aim is FTE's: off (straight along v_forward) while sv_aim is 1 or more, the
shot from the shooter's view_ofs height rather than Quake's fixed 20 units, and
teammates skipped under teamplay.

	objerror prints Program error: with its arguments joined, removes self and stops
every running function, as FTE's does; it went on running the caller.

	breakpoint prints break statement and dprint prints while developer is set,
as FTE's do; both did nothing.

	setmodel sizes the entity by FTE's rule: always for a world submodel, for any model
when the program is not a QuakeWorld one or sv_gameplayfix_setmodelsize_qw is set,
and otherwise only for a found model that is not a Quake alias model.

	MOVETYPE_FOLLOW turns the follower's offset with its punchangle and the leader's
angles scaled by r_meshpitch and r_meshroll, as FTE's WPhys_Physics_Follow does.

	The move types FTE runs that the server left still: 13 (H2PUSHPULL) moves as a
pusher, 14 (H2SWIM) and 33 (FLY_WORLDONLY) as tossed things without gravity (33 as
a walking player for the player), and 32 (PHYSICS) thinks and is relinked.

	Monster steps, walking and getting unstuck use FTE's step height
(QuakeServer.Physics.step_size/1): pm_stepheight, 18 while it is empty.

	Coordinates in eighths and angles in 256ths of a turn are rounded half away from zero,
as FTE's MSG_ToCoord and MSG_WriteAngle8 write them; they were cut toward zero.

	vectoangles is FTE's (QuakeServer.Angles.vectoangles/3): angles keep their
fractions of a degree, up gives the roll, and pitch and roll follow r_meshpitch
and r_meshroll; it gave whole degrees, as Quake's does. With FTE's sv_mintic of 0
a frame lasts a few milliseconds, and FreeHL's monsters turn less than a degree a
frame, so a turn was lost to the whole degree each frame: Barney in c0a0e stopped
halfway down the walkway once his heading was 5 degrees off his route, gave up the
route there and played his door sequences on the spot. He now walks to the tram
button and to the retina scanner and opens the doors there.

	Entity references in a file carried to the next level follow Half-Life's level
transition rule (GoldSrc, the HLSDK's CSaveRestoreBuffer) instead of FreeHL's under
FTE (QuakeServer.EntityTable): each written file keeps an entity table of its {
} blocks (the entity that wrote each), carried with the written files (server option
:entity_tables), and while the program reads a carried file edict_num gives the
entity a block was restored into for an entity that was carried, keeps the world and
player slots, and gives the world for any other number. FreeHL's c0a0a no longer has
the tram's timer from c0a0 take over the entity of the narration's trigger: the tram
gets a fresh timer, keeps moving, and tride/c0a0_tr_dest.wav plays.

	externvalue, isfunction, callfunction and function keys find 0:name as FTE's
ED_FindFunction does, so a level brought back keeps its entities' functions.

	Numbers in text are read as C reads them (QuakeServer.TextNumbers): stof and the
other atof readings take .3, -.5, +1, hex and C white space, giving a 32-bit
float; entity keys are read as FTE's ED_ParseEpair reads them (strtod for floats
and each vector word, strtol base 0 for integer and entity fields). .3 read as 0,
so FreeHL's c0a0 fired the start_titles trigger_auto (delay .3) at once and the
tram left 0.3 seconds before FTE's.

	stov stops at the first word that is not a number and at a closing ', as FTE's
PF_stov.

	getentityfieldstring is FTE's: values as PR_UglyValueString writes them (functions as
0:name) and FTE's left-out fields; function keys read 0:name as FTE does.

	New entities get drawflags 96, as FTE spawns them.

	checkpvs (240) decides as FTE's PF_checkpvs: from the leaves recorded when the
entity was last linked, not its box as it stands; an entity never linked is not seen,
one in more than 32 leaves always is (QuakeServer.Visibility.in_pvs?/3). FreeHL's
level change from c0a0 to c0a0a now carries the four scripted_sequences and the
train, as under FTE, instead of sixteen path_tracks.

	QuakeServer.Visibility.pvs/2 takes a point on a node's plane to the back side, as
FTE's ClusterForPoint does.

	Server.start/2 runs FTE's SV_SpawnServer steps in its order: the info keys
mapname, *cheats, *bspversion and *startspot before the program loads (an empty
one removed, not kept empty); init(-1) at time 0 on fresh memory, before the model
list and the world entity; the world's box (mins, maxs, absmin, absmax); the
player slots' entities allocated from the start; time 1, and coop or deathmatch
from their cvars, before initents; the world's angles cleared and the level's name
taken from its message (ext.levelname) after spawning; the map key set after the
settle frames. Option :serverinfo carries the server's info keys from level to level,
as FTE's server info lasts.

	Server.connect/3 is FTE's SV_SetUpClientEdict and SV_Begin_Core: the player gets
its name from its info keys (Player by default), clientcolors, gravity,
maxspeed, movetype noclip and no frags; ClientConnect is given 1 for a client
running a client program (option csqc: true); oldorigin follows origin; a
program running its players' commands runs one empty command; parm_string is set
and carried with the spawn parameters. A NetQuake program's player entity is not
cleared on connecting but on leaving.

	Server.save_spawn_parms/1 is FTE's SV_SaveSpawnparms: the player's parameters go
back into the globals before SetChangeParms, and parm_string and serverflags are
carried (serverflags was not carried by the runner). change_parms/1 uses it.

	Server.disconnect/1: FTE's SV_DespawnClient, run (ClientDisconnect) on a level
kept for its landmark, as FTE's SV_SaveLevelCache does.

	A level left through a landmark is kept as FTE's level cache keeps it: a program with
SV_PerformSave and SV_PerformLoad (FreeHL) has the level saved in FTE's format
(Server.save_level/1, after ClientDisconnect) and, on a return, started afresh with
the save's console variables and restored by the program (Server.load_level/2, the
world relinked and the saved time taken up); the level was kept in memory as it stood
and the program's own save and restore never ran. Store.open_buffer/4,
Store.open_output/3 and Store.output/3 hand the program FTE's engine files.
Another program's level is still kept as it stands; Server.resume/2 brings it back as
SV_LoadLevelCache does: the star keys again, the server's current info keys under the
level's, serverflags and time.

	The runner follows FTE's listen server: a level starts without the player and stays
paused (the clock held at 1.5) until its client begins (Runner.begin/3, after the
client sent {:serverdata, …} has loaded); the view set on beginning is the player's
angles under fixangle, else v_angle, with roll. A level change sends the
reliable messages still queued as a last packet before {:changing, map}, and
carries the player's info keys. Its levels share one console variable table (the
:cvar_table option, or one of its own) instead of replaying the console commands
given before into each new level, which repeated a changelevel typed at the console
forever. The client's server info comes in the serverdata
(FTE's fullserverinfo, without mapname) instead of a stuffed command in the first
packet.

	QuakeServer.Signon: static entities (makestatic), static sounds (ambientsound)
and the player's info keys are sent to the client before it begins, as FTE's
svc_spawnstatic, svc_spawnstaticsound and svc_updateuserinfo; they were kept on
the server and never sent.

	Players are sent the server's sound list and particle effect list, and what is added
to them later (QuakeServer.Precaches, from QuakeServer.Network.frame/2), as FTE's
signon and delayed precaches send them.

	pointparticles and trailparticles go to the players that may hear them as FTE's
svcfte_pointparticles, svcfte_pointparticles1 and svcfte_trailparticles, besides
the server's events.

	getsoundindex adds a sound not on the list unless asked only to look it up.

	QuakeServer.Builtins.Write.coord/2 and coords/2: coordinates as WriteCoord
writes them.

	serverkey joins its arguments, gives null for an empty value, and answers FTE's
engine keys (Settings.server_key/2).

	A level change sends the client {:changing, map} first.

	Sounds start as FTE starts them (QuakeServer.Sounds): a sound message in the players'
packets, reliable for brush entities, to everyone when reliable or unattenuated, to
the players that may hear it otherwise; sound takes FTE's pitch, flags and offset
arguments and a QuakeWorld program's reliable channel bit; pointsound too.

	Changes to the server's info keys reach the players (svc_serverinfo), and each level
starts by sending them all (fullserverinfo).

	Light style colours reach the client with the styles.

	A server-side pose takes all five bone controllers and both sub-blends as floats.

	The console's sky name sets the sky drawn.

	QuakeServer.Runner pushes each packet to its subscribed client (subscribe/2) and
hands events, the player's eye and view angles over in a table (handoff/1,
take/1), so neither the client nor the game waits on a busy server.

	processmodelevents is FTE's: a looping sequence's events come round every cycle,
events fire from the base time up to but not including the target, and nothing fires
when the two are equal.

	Entity delivery is FTE's: SendFlags are kept every server frame and cleared after,
updates go out with each packet a player is sent, entities never sent or sent back
into sight get every bit, PVSF_NOREMOVE keeps an entity on the client, and the
player may see what FTE's SV_Snapshot_BuildQ1 lets through: the fat PVS (leaves
within 8 units of the eye), leaves recorded when an entity is linked, PVSF_USEPHS
never culled on Half-Life maps or without a PHS, EF_NODEPTHTEST, tag_entity
roots, viewmodelforclient, customizeentityforclient, nodrawtoclient,
drawonlytoclient and dimensions.

	multicast reaches only the players FTE sends to (PVS, PHS within 1024 units or by
the PHS, msg_entity, dimension_send), reliably or in the datagram, and a packet
carries the reliable messages before the entity updates and the datagram after.

	bprint and sprint read a QuakeWorld program's print level before the text, join
every text argument, and reach the player as svc_print; centerprint keeps the last
one for the next packet.

	Entities spawn with dimension_see, dimension_seen, dimension_solid and
dimension_hit at dimension_default (255), and Version and uniquespawnid set;
dimension_send starts at dimension_default.

	Freeing an entity clears pvsflags and SendEntity (and classname for a QuakeWorld
program) and is refused for the world, a player or an entity already free.

	Every brush model is traced with the hull FTE chooses (World.choose_hull/2, the
default :hull).

	route_calculate is FTE's: the waypoints are read once a level, the start and end
waypoints are those whose radius holds the point or that it can see through the world,
the node list ends with the entity's place and starts with the destination flagged
LF_DESTINATION, a route with no path still gives the destination and the start, and
the callback runs at the start of the next frame.

	A trace that starts inside one entity is still stopped by the next thing in its way,
as FTE combines its traces; it was taken whole from the entity it started in.

	A pusher tests what it carries as if it were not solid by setting solid and putting
it back, as FTE does, and an entity it nudges moves an eighth of a unit once.

	A tossed, bouncing or flying entity on the ground keeps what its think did.

	tokenize finds the end of a word without testing each character against a list.

	An entity's solid is read when it is traced or touched, not when it was last linked.

	All 64 spawn parameters are carried between levels, each in its own place.

	fopen of a name without data/ reads data/name first, then name.

	externvalue and externset take program numbers 0 to -3 and names spread over
several arguments, return vectors whole, and &name gives a global's address.

	World.stuck? counts allsolid and tests non-solid and trigger entities against brush
models only.




  

    
QuakeServer.Angles 
    



      
Angles as FTE's server reads them: {pitch, yaw, roll} in degrees, pitch above zero
looking down.
QuakeServer.Angles.vectors({0.0, 90.0, 0.0})
#=> {forward, right, up}

      


      
        Summary


  
    Functions
  


    
      
        mod(angle)

      


        An angle brought into 0 up to 360 degrees.



    


    
      
        of(vector)

      


        The {pitch, yaw, 0} of direction vector in whole degrees, pitch above zero looking up.



    


    
      
        vectoangles(arg1, up, arg2)

      


        The {pitch, yaw, roll} of direction forward, as FTE's vectoangles gives them
(VectorAngles): fractions of a degree kept, each angle 0 up to 360. The roll comes
from up when one is given, else it is 0; with no horizontal part the yaw comes from
up, or is 0. Pitch is scaled by mesh_pitch and roll by mesh_roll (the values
of r_meshpitch and r_meshroll, 1 or -1).



    


    
      
        vectors(arg)

      


        The forward, right and up directions of angles, as FTE's AngleVectors gives them.



    


    
      
        yaw(arg)

      


        The yaw of direction {x, y, _} in whole degrees (the fraction cut off), 0 up to 360, as FTE's vectoyaw and Half-Life's VEC_TO_YAW give it.



    





      


      
        Functions


        


  
    
      
    
    
      mod(angle)



        
          
        

    

  


  

      

          @spec mod(number()) :: float()


      


An angle brought into 0 up to 360 degrees.

  



  
    
      
    
    
      of(vector)



        
          
        

    

  


  

      

          @spec of({number(), number(), number()}) :: {float(), float(), float()}


      


The {pitch, yaw, 0} of direction vector in whole degrees, pitch above zero looking up.

  



  
    
      
    
    
      vectoangles(arg1, up, arg2)



        
          
        

    

  


  

      

          @spec vectoangles(
  {number(), number(), number()},
  {number(), number(), number()} | nil,
  {number(), number()}
) :: {float(), float(), float()}


      


The {pitch, yaw, roll} of direction forward, as FTE's vectoangles gives them
(VectorAngles): fractions of a degree kept, each angle 0 up to 360. The roll comes
from up when one is given, else it is 0; with no horizontal part the yaw comes from
up, or is 0. Pitch is scaled by mesh_pitch and roll by mesh_roll (the values
of r_meshpitch and r_meshroll, 1 or -1).
QuakeServer.Angles.vectoangles({1.0, 0.36, 0.0}, nil, {-1.0, 1.0})
#=> {0.0, 19.798876354524932, 0.0}

  



  
    
      
    
    
      vectors(arg)



        
          
        

    

  


  

      

          @spec vectors({number(), number(), number()}) :: {tuple(), tuple(), tuple()}


      


The forward, right and up directions of angles, as FTE's AngleVectors gives them.

  



  
    
      
    
    
      yaw(arg)



        
          
        

    

  


  

      

          @spec yaw({number(), number(), number()}) :: float()


      


The yaw of direction {x, y, _} in whole degrees (the fraction cut off), 0 up to 360, as FTE's vectoyaw and Half-Life's VEC_TO_YAW give it.

  


        

      


  

    
QuakeServer.Animation 
    



      
The animation of the entities a program sends itself, carried to each watching player
as GoldSrc's engine carries entity_state_t's sequence, frame, animtime and
framerate for every entity it sends (delta.lst).
server = QuakeServer.Animation.sample(server)
{states, server} = QuakeServer.Animation.take(server, 1)
states #=> %{374 => %{sequence: 0.0, time: 3.0, framerate: 1.0, animtime: 3.97}}
sample/1 runs once a server frame, at the server's time. For each live entity with
a SendEntity, its state is sequence, the program's frame (the studio sequence);
time, the program's frame1time (seconds into the sequence); animtime, the
server's time; and framerate, how many seconds frame1time moved for each second
the server's time moved since the entity's last sample in the same sequence. When the
sequence changes or frame1time goes back, the framerate stays the last one
measured; an entity sampled the first time has framerate 0. A program without a
frame1time field has no animation.
take/2 gives the states of the entities the player holds
(QuakeServer.Network.held/2) that the player was not sent yet, or whose state is not
the one the player can work out from the state last sent: its sequence or framerate
differs, or its time differs by more than a thousandth of a second from the last
time moved on at the last framerate to the new animtime. GoldSrc's client shows
the sequence at time + (now - animtime) * framerate seconds, and with no time passed
since animtime at time.

      


      
        Summary


  
    Types
  


    
      
        state()

      


        An entity's animation as sent to a player.



    





  
    Functions
  


    
      
        sample(server)

      


        Sample the animation of every live entity with a SendEntity at the server's time.



    


    
      
        take(server, viewer)

      


        The states player viewer lacks of the entities it holds, kept as sent.



    





      


      
        Types


        


  
    
      
    
    
      state()



        
          
        

    

  


  

      

          @type state() :: %{
  sequence: float(),
  time: float(),
  framerate: float(),
  animtime: float()
}


      


An entity's animation as sent to a player.

  


        

      

      
        Functions


        


  
    
      
    
    
      sample(server)



        
          
        

    

  


  

      

          @spec sample(QuakeServer.Server.t()) :: QuakeServer.Server.t()


      


Sample the animation of every live entity with a SendEntity at the server's time.

  



  
    
      
    
    
      take(server, viewer)



        
          
        

    

  


  

      

          @spec take(QuakeServer.Server.t(), non_neg_integer()) ::
  {%{required(pos_integer()) => state()}, QuakeServer.Server.t()}


      


The states player viewer lacks of the entities it holds, kept as sent.

  


        

      


  

    
QuakeServer.Args 
    



      
A builtin's arguments and result: argument i (from 0) sits in the program's
parameter slots at 4 + 3 * i, and the result goes to slot 1.
QuakeServer.Args.num(server, 0)
QuakeServer.Args.return(server, 1.0)

      


      
        Summary


  
    Functions
  


    
      
        int(host, i)

      


        Argument i as an integer: an entity, an integer or a float cut to one.



    


    
      
        num(host, i)

      


        Argument i as a float.



    


    
      
        num(host, i, argc, default)

      


        Argument i as a float, or default when the call passed fewer than i + 1 arguments.



    


    
      
        return(host, value)

      


        Write the builtin's result; a vector fills three slots, a boolean becomes 1.0 or 0.0.



    


    
      
        self(host)

      


        The value of global self, an entity number.



    


    
      
        slot(host, i)

      


        Argument i as it is held.



    


    
      
        str(host, i)

      


        Argument i as text.



    


    
      
        str(host, i, argc, default)

      


        Argument i as text, or default when the call passed fewer than i + 1 arguments.



    


    
      
        vec(host, i)

      


        Argument i as a vector.



    


    
      
        vec_raw(host, i)

      


        Argument i's three slots as they are held, for a value of any type.



    





      


      
        Functions


        


  
    
      
    
    
      int(host, i)



        
          
        

    

  


  

      

          @spec int(map(), non_neg_integer()) :: integer()


      


Argument i as an integer: an entity, an integer or a float cut to one.

  



  
    
      
    
    
      num(host, i)



        
          
        

    

  


  

      

          @spec num(map(), non_neg_integer()) :: float()


      


Argument i as a float.

  



  
    
      
    
    
      num(host, i, argc, default)



        
          
        

    

  


  

      

          @spec num(map(), non_neg_integer(), non_neg_integer(), float()) :: float()


      


Argument i as a float, or default when the call passed fewer than i + 1 arguments.

  



  
    
      
    
    
      return(host, value)



        
          
        

    

  


  

      

          @spec return(map(), QuakeC.value() | QuakeC.vector() | boolean()) :: map()


      


Write the builtin's result; a vector fills three slots, a boolean becomes 1.0 or 0.0.

  



  
    
      
    
    
      self(host)



        
          
        

    

  


  

      

          @spec self(map()) :: non_neg_integer()


      


The value of global self, an entity number.

  



  
    
      
    
    
      slot(host, i)



        
          
        

    

  


  

      

          @spec slot(map(), non_neg_integer()) :: QuakeC.value()


      


Argument i as it is held.

  



  
    
      
    
    
      str(host, i)



        
          
        

    

  


  

      

          @spec str(map(), non_neg_integer()) :: String.t()


      


Argument i as text.

  



  
    
      
    
    
      str(host, i, argc, default)



        
          
        

    

  


  

      

          @spec str(map(), non_neg_integer(), non_neg_integer(), String.t()) :: String.t()


      


Argument i as text, or default when the call passed fewer than i + 1 arguments.

  



  
    
      
    
    
      vec(host, i)



        
          
        

    

  


  

      

          @spec vec(map(), non_neg_integer()) :: QuakeC.vector()


      


Argument i as a vector.

  



  
    
      
    
    
      vec_raw(host, i)



        
          
        

    

  


  

      

          @spec vec_raw(map(), non_neg_integer()) ::
  {QuakeC.value(), QuakeC.value(), QuakeC.value()}


      


Argument i's three slots as they are held, for a value of any type.

  


        

      


  

    
QuakeServer.Autocvars 
    



      
A program's autocvar_<name> globals kept equal to console variable <name>, and a
server's info keys kept equal to its :serverinfo and :userinfo variables, as FTE
keeps them (PR_AutoCvar, Cvar_SetCore).
server = QuakeServer.Autocvars.sync(server)
The host is a QuakeServer.Server (a server, a client program's world or a menu)
holding a QuakeServer.Cvars table in cvars. The first sync/1 of a program
attaches it, as FTE does when a program loads: each autocvar_ global (a float,
integer, vector or string; not a float named like a vector's _x, _y or _z)
names a variable, made when there is none with the global's own value as its default
(%g for a float, %i for an integer, %g %g %g for a vector), and is given the
variable's value; a variable programs may not read (:nounsafeexpand) is left out.
On a server (one with player slots) every :serverinfo variable with a value becomes
a server info key and every :userinfo one an info key of each player slot; one
without a value removes its key.
Every later sync/1 whose table changed since the last brings every attached global
and every info key up to date. A float global takes the variable's value, an integer
its ival, a string its text (empty text the null string) and a vector the first
three words of the text read as numbers. QuakeServer.Server.exec_opts/1 runs
sync/1 before every call into a program, so a change made by any process holding
the table reaches each program before it next runs.

      


      
        Summary


  
    Functions
  


    
      
        format_g(value)

      


        A float as C's %g writes it: six significant digits, trailing zeros dropped.



    


    
      
        sync(host)

      


        Attach the host's program, or bring it up to date with its table; see the module documentation.



    





      


      
        Functions


        


  
    
      
    
    
      format_g(value)



        
          
        

    

  


  

      

          @spec format_g(number()) :: String.t()


      


A float as C's %g writes it: six significant digits, trailing zeros dropped.

  



  
    
      
    
    
      sync(host)



        
          
        

    

  


  

      

          @spec sync(map()) :: map()


      


Attach the host's program, or bring it up to date with its table; see the module documentation.

  


        

      


  

    
QuakeServer.Builtins 
    



      
The engine functions a QuakeC program calls by number, as FTE runs them for a server
program: vectors and angles, entities and models, traces, sounds, monster movement,
searches, console variables, messages and level changes. Where FTE's rule depends on
the kind of program, a QuakeWorld program is one whose crc is 54730.
call/3 takes the server (the QuakeC host), the builtin number and the argument
count; arguments are read from the program's parameter slots and the result written
to its return slot.
error (10) prints its arguments joined, as a line. With the console variable
developer set it then prints break statement and the program goes on; otherwise it
raises QuakeC.Exec.Error with the message Program error: and the text, which ends
the call into the program. objerror (11) prints Program error: and its arguments
joined, removes self and stops every running function (QuakeC.Exec.abort/1).
breakpoint (6) prints break statement; dprint (25) prints its arguments joined
while developer is set.
random (7) is FTE's: a step of 1/32768 from 0 up to 1, offset by half a step so it is
never 0 or 1; with one argument it is scaled by it, with two it runs from the first
toward the second. ftos (26) and vtos (27) write numbers as
QuakeServer.Builtins.Text does, ftos as %5.1f while pr_brokenfloatconvert is
set.
findradius (22) chains, through the field its third argument names (chain without
one), every entity whose centre (with sv_gameplayfix_findradiusdistancetobox set,
nearest point of its box) lies within the radius, the last found first; an entity with
solid 0 is left out unless its flags hold 16384 (FL_FINDABLE_NONSOLID) or
sv_gameplayfix_blowupfallenzombies is set.
setmodel (3) sets model and modelindex and then sizes the entity by the model's
box: always for a world submodel (*n); for any model when the program is not a
QuakeWorld one or sv_gameplayfix_setmodelsize_qw is set; otherwise only for a model
that was found and is not a Quake alias model; any other keeps its size. The entity is
linked either way.

      


      
        Summary


  
    Functions
  


    
      
        call(server, name, argc)

      


        Run builtin number, or the game's own function for a program function its source
replaces (QuakeServer.Source.replacements/0), called by that function's name.



    


    
      
        put_trace(s, trace)

      


        Set the program's trace_ globals from trace (set_trace_globals): with
sv_gameplayfix_honest_tracelines at 0 a trace that started inside something reports
a fraction of 1.



    


    
      
        trace(s, from, mins, maxs, to, flags, entity)

      


        Trace a box from from to to for entity and set the program's trace_ globals
from what it hit, as traceline and tracebox do: flags is the program's MOVE_
bits (QuakeServer.World.trace/7), the mover's hull field left out.



    





      


      
        Functions


        


  
    
      
    
    
      call(server, name, argc)



        
          
        

    

  


  

      

          @spec call(QuakeServer.Server.t(), non_neg_integer() | String.t(), non_neg_integer()) ::
  QuakeServer.Server.t()


      


Run builtin number, or the game's own function for a program function its source
replaces (QuakeServer.Source.replacements/0), called by that function's name.

  



  
    
      
    
    
      put_trace(s, trace)



        
          
        

    

  


  

      

          @spec put_trace(
  QuakeServer.Server.t(),
  QuakeServer.World.Trace.t() | Cauldron3D.Hull.Trace.t()
) ::
  QuakeServer.Server.t()


      


Set the program's trace_ globals from trace (set_trace_globals): with
sv_gameplayfix_honest_tracelines at 0 a trace that started inside something reports
a fraction of 1.

  



  
    
      
    
    
      trace(s, from, mins, maxs, to, flags, entity)



        
          
        

    

  


  

      

          @spec trace(
  QuakeServer.Server.t(),
  Cauldron3D.Vec.t(),
  Cauldron3D.Vec.t(),
  Cauldron3D.Vec.t(),
  Cauldron3D.Vec.t(),
  number(),
  non_neg_integer()
) :: QuakeServer.Server.t()


      


Trace a box from from to to for entity and set the program's trace_ globals
from what it hit, as traceline and tracebox do: flags is the program's MOVE_
bits (QuakeServer.World.trace/7), the mover's hull field left out.

  


        

      


  

    
QuakeServer.Builtins.Aim 
    



      
The aim builtin as FTE runs it (PF_aim): the direction a shot from entity should
take, from its origin raised by its view_ofs height, given v_forward.
The allowed deviation is the cosine sv_aim; at 1 or more aiming is off and
v_forward comes back unchanged. Otherwise a target (takedamage 2, not on the
shooter's team while teamplay is set and the team is above 0) straight ahead
within 2048 units keeps v_forward; else the target whose centre lies closest to
straight ahead, at least sv_aim by cosine and in clear sight, bends the shot: the
forward direction scaled to the target's distance along it, with the target's height
difference as its height, normalized. With no such target v_forward comes back.

      


      
        Summary


  
    Functions
  


    
      
        aim(server, entity)

      


        The aim direction for shots from entity.



    





      


      
        Functions


        


  
    
      
    
    
      aim(server, entity)



        
          
        

    

  


  

      

          @spec aim(QuakeServer.Server.t(), non_neg_integer()) :: Cauldron3D.Vec.t()


      


The aim direction for shots from entity.

  


        

      


  

    
QuakeServer.Builtins.Print 
    



      
The print builtins as FTE runs them: bprint (23) to every player, sprint (24) to
one, and centerprint (73) in the middle of one player's screen, their text joined
from every argument after the leading ones. A QuakeWorld program (crc 54730) gives
bprint and sprint a print level before the text; otherwise the level is 2
(PRINT_HIGH). Prints reach a player's reliable messages (QuakeServer.Outbox) and,
as {:print, :notify | :center, text}, the server's events. A sprint or
centerprint to an entity that is not a player prints that it was tried.
server = QuakeServer.Builtins.Print.call(server, 24, 3)

      


      
        Summary


  
    Functions
  


    
      
        call(server, int, argc)

      


        Run print builtin number called with argc arguments.



    





      


      
        Functions


        


  
    
      
    
    
      call(server, int, argc)



        
          
        

    

  


  

      

          @spec call(QuakeServer.Server.t(), 23 | 24 | 73, non_neg_integer()) ::
  QuakeServer.Server.t()


      


Run print builtin number called with argc arguments.

  


        

      


  

    
QuakeServer.Builtins.Text 
    



      
Numbers as FTE's ftos and vtos write them for a QuakeC program.
ftos/1 gives a whole number as an integer and anything else as FTE's Q_ftoa: the
32-bit float written with as many decimals as its exponent allows (eight more than the
negated power of ten of its binary exponent), trailing zeros and a bare point dropped.
ftos/2 with broken: true (the cvar pr_brokenfloatconvert) writes a fraction as
%5.1f instead. vtos/1 gives the three numbers as %f (six decimals) between single
quotes.
QuakeServer.Builtins.Text.ftos(3.0)
#=> "3"

QuakeServer.Builtins.Text.ftos(0.75)
#=> "0.75"

QuakeServer.Builtins.Text.vtos({1.0, -2.5, 0.0})
#=> "'1.000000 -2.500000 0.000000'"

      


      
        Summary


  
    Functions
  


    
      
        ftoa(value)

      


        A float as FTE's Q_ftoa writes it.



    


    
      
        ftos(value, opts \\ [])

      


        A float as ftos writes it.



    


    
      
        vtos(arg)

      


        A vector as vtos writes it.



    





      


      
        Functions


        


  
    
      
    
    
      ftoa(value)



        
          
        

    

  


  

      

          @spec ftoa(number()) :: String.t()


      


A float as FTE's Q_ftoa writes it.

  



    

  
    
      
    
    
      ftos(value, opts \\ [])



        
          
        

    

  


  

      

          @spec ftos(number(), keyword()) :: String.t()


      


A float as ftos writes it.

  



  
    
      
    
    
      vtos(arg)



        
          
        

    

  


  

      

          @spec vtos({number(), number(), number()}) :: String.t()


      


A vector as vtos writes it.

  


        

      


  

    
QuakeServer.Builtins.Write 
    



      
The message-writing builtins (WriteByte to WriteEntity, numbers 52 to 59, and
FTE's WriteFloat, WriteInt and WriteUnterminatedString), which append bytes to a
message in FTE's encodings.
The first argument names the destination: 4 (MSG_MULTICAST) builds the message the
next multicast sends, 5 (MSG_ENTITY) the entity update SendEntity is writing;
every other destination reaches the one player through the server's message stream,
which QuakeServer.Messages reads back.
Coordinates are eighths of a unit in 16 bits and angles 256ths of a turn in a byte, or,
on a server started with coords: :float, 32-bit floats and 65536ths of a turn in 16
bits; eighths and turns are rounded half away from zero, as FTE's MSG_ToCoord and
MSG_WriteAngle round them.

      


      
        Summary


  
    Functions
  


    
      
        append(server, arg2, bytes)

      


        Append bytes to destination destination.



    


    
      
        coord(server, value)

      


        A coordinate as WriteCoord writes it on server.



    


    
      
        coords(server, arg)

      


        Three coordinates as three WriteCoords write them on server.



    


    
      
        write(server, number, value)

      


        Append value written by builtin number to the destination the call names.



    





      


      
        Functions


        


  
    
      
    
    
      append(server, arg2, bytes)



        
          
        

    

  


  

      

          @spec append(QuakeServer.Server.t(), integer(), binary()) :: QuakeServer.Server.t()


      


Append bytes to destination destination.

  



  
    
      
    
    
      coord(server, value)



        
          
        

    

  


  

      

          @spec coord(QuakeServer.Server.t(), number()) :: binary()


      


A coordinate as WriteCoord writes it on server.

  



  
    
      
    
    
      coords(server, arg)



        
          
        

    

  


  

      

          @spec coords(QuakeServer.Server.t(), {number(), number(), number()}) :: binary()


      


Three coordinates as three WriteCoords write them on server.

  



  
    
      
    
    
      write(server, number, value)



        
          
        

    

  


  

      

          @spec write(QuakeServer.Server.t(), 52..59 | integer() | String.t(), QuakeC.value()) ::
  QuakeServer.Server.t()


      


Append value written by builtin number to the destination the call names.

  


        

      


  

    
QuakeServer.Cheats 
    



      
FTE's player cheat commands, for the host's player (entity 1), allowed as FTE's
SV_MayCheat allows them: with sv_cheats set, or always on a single-player server.
	setpos/2 (Cmd_SetPos_f) — with no position, prints the player's place as a
setpos x y z pitch yaw roll line (origin and view angles); with x y z, moves the
player there, stopped and in noclip (printing noclip on when it was off), and with
x y z pitch yaw roll also turns the player (fixangle set)
	noclip/1 (Cmd_Noclip_f) — noclip on (MOVETYPE_NOCLIP, SOLID_TRIGGER) or off
(MOVETYPE_WALK, SOLID_SLIDEBOX, or SOLID_NOT when dead), printing
noclip ON or noclip OFF

Prints reach the player as svc_print at level 2 (QuakeServer.Outbox) and the
server's events.
server = QuakeServer.Cheats.setpos(server, ["-1250", "-718", "40"])

      


      
        Summary


  
    Functions
  


    
      
        noclip(server)

      


        Run FTE's noclip for the player.



    


    
      
        setpos(server, args)

      


        Run FTE's setpos with the command's arguments (the words after setpos).



    





      


      
        Functions


        


  
    
      
    
    
      noclip(server)



        
          
        

    

  


  

      

          @spec noclip(QuakeServer.Server.t()) :: QuakeServer.Server.t()


      


Run FTE's noclip for the player.

  



  
    
      
    
    
      setpos(server, args)



        
          
        

    

  


  

      

          @spec setpos(QuakeServer.Server.t(), [String.t()]) :: QuakeServer.Server.t()


      


Run FTE's setpos with the command's arguments (the words after setpos).

  


        

      


  

    
QuakeServer.Console 
    



      
The console: the commands a program queues with localcmd, the lines of the
configuration files they exec, and commands typed or sent to it, run against the
host's QuakeServer.Cvars table as FTE's console runs them.
server = QuakeServer.Console.run(server, "exec default.cfg; set skill 2")
server = QuakeServer.Console.flush(server)
Text splits into commands at newlines and at ; outside quotes and outside a //
comment; a comment runs to the end of its line and stays with its command (set reads
a description from it). A command's first word is looked up as FTE looks it up: the
console's own commands, then aliases, then console variables, then the program.
The console's own commands:
	the variable commands of QuakeServer.Console.Variables: set, seta,
set_tp, setfl, toggle, inc, cvarreset, cvar_lockdefaults,
cvar_purgedefaults, cvar_resettodefaults_all, cvar_resettodefaults_saveonly,
cvar_resettodefaults_nosaveonly, vid_reload, vid_restart
	exec file, cfg_save [name], cfg_save_ifmodified (QuakeServer.Console.Configs)
	alias name commands — kept in the table, so every holder of it shares them; an
alias runs its commands before the rest, with the command's arguments after a
one-word alias that names a variable or command
	serverinfo key value (a variable of that name is set too), localinfo key value, setinfo key value (the player's; a :userinfo variable of that name is
set instead), setinfoblob key file (as setinfo, the value the file's bytes;
pmodel and emodel ignored, * keys refused)
	the key binding commands of QuakeServer.Console.Bindings: bind, in_bind,
bindlevel, unbind, unbindall
	setpos [x y z [pitch yaw roll]] and noclip (QuakeServer.Cheats)
	echo text, sky name (kept in ext.sky), wait (the rest waits for the next
flush/1), map name, changelevel name [startspot]
	watchpoint, watchpoint_ssqc, watchpoint_csqc and watchpoint_menuqc with a
term (a global, or entity.field with the entity a number or an entity global):
the term is kept in ext.watchpoint and answered Watchpoint set, or Watchpoint cleared with no term or one that names nothing; changes to what it names are not
reported

A variable's name alone prints it; with a value it sets it
(QuakeServer.Console.Variables.command/5). Any other command goes to the program's
ConsoleCmd(string), or a client program's CSQC_ConsoleCommand(string), when it has
one, or a menu program's m_consolecommand(string) (a command the menu registered
with registercommand counts as taken whatever it returns); ConsoleCmd runs as
FTE's server runs it, with self the world and time the
server's, self put back afterwards. A command nothing takes is reported as unknown
while cl_warncmd (or developer) is set, as FTE reports it. One run expands at most
4096 aliases and execs; past that the commands they would add are dropped.

      


      
        Summary


  
    Functions
  


    
      
        command?(name)

      


        Whether name is one of the console's own commands.



    


    
      
        commands(text)

      


        The commands of text, split at newlines and at ; outside quotes and outside a
// comment, each trimmed, blank ones dropped; a comment stays with its command.



    


    
      
        flush(server)

      


        Run the commands localcmd queued since the last flush.



    


    
      
        run(server, text, opts \\ [])

      


        Run text as console commands now. Option from: :server runs them as commands the
server sent (FTE's commands from game code), which may not set :notfromserver
variables and take over the variables they set.



    





      


      
        Functions


        


  
    
      
    
    
      command?(name)



        
          
        

    

  


  

      

          @spec command?(String.t()) :: boolean()


      


Whether name is one of the console's own commands.

  



  
    
      
    
    
      commands(text)



        
          
        

    

  


  

      

          @spec commands(String.t()) :: [String.t()]


      


The commands of text, split at newlines and at ; outside quotes and outside a
// comment, each trimmed, blank ones dropped; a comment stays with its command.

  



  
    
      
    
    
      flush(server)



        
          
        

    

  


  

      

          @spec flush(QuakeServer.Server.t()) :: QuakeServer.Server.t()


      


Run the commands localcmd queued since the last flush.

  



    

  
    
      
    
    
      run(server, text, opts \\ [])



        
          
        

    

  


  

      

          @spec run(QuakeServer.Server.t(), String.t(), keyword()) :: QuakeServer.Server.t()


      


Run text as console commands now. Option from: :server runs them as commands the
server sent (FTE's commands from game code), which may not set :notfromserver
variables and take over the variables they set.

  


        

      


  

    
QuakeServer.Console.Bindings 
    



      
FTE's key bindings (keys.c): the console's bind, in_bind, bindlevel, unbind
and unbindall, and the lookups the client and menu programs make, kept in the
host's QuakeServer.Cvars table (QuakeServer.Cvars.binding/3) so every holder of it
shares them.
server = QuakeServer.Console.run(server, "bind w +forward; bind ctrl+q quit")
QuakeServer.Console.Bindings.get(server.cvars, ?w, 0, 0)
#=> "+forward"
Keys are named and numbered as QuakeServer.Keys names and numbers them. A binding
made with no modifier in the key's name holds for every modifier state but the bind
maps; unbind with no modifier clears the bind maps too. bind key alone prints the
binding. in_bind map key command binds in bind map map (1 to 8). bindlevel key level command binds at restriction level level. A binding is made at the level of
the command that made it: 29 for the console (:local), 31 for the server.

      


      
        Summary


  
    Functions
  


    
      
        command(server, name, tokens, line, from)

      


        Run binding command name (one of commands/0) from the console (:local) or the server.



    


    
      
        commands()

      


        The console's binding commands.



    


    
      
        find(cvars, bindmap, command, count)

      


        Up to count keys bound to command (a binding matches when it starts with the
command followed by its end, a space or ;), as {keynum, modifier} in key order
(FTE's M_FindKeysForBind): bind map bindmap (1 to 8) only, or else the eight
modifier states, skipping a modified state bound the same as a state with fewer of
its modifiers.



    


    
      
        get(cvars, keynum, bindmap, modifier)

      


        The command bound to key number keynum (FTE's Key_GetBinding): with bindmap
below 0 the binding of the first then second current bind map (Cvars.bindmaps/1);
with bindmap 1 to 8 that bind map's; otherwise modifier state modifier's. nil
when unbound.



    


    
      
        set(cvars, keynum, modifier, command, level)

      


        Bind key number keynum to command (or unbind it with nil) in modifier state
modifier at restriction level (FTE's Key_SetBinding); :all binds every state
but the bind maps, or unbinds every state.



    


    
      
        write(cvars)

      


        The bindings as bind, bindlevel and in_bind lines for a config (FTE's
Key_WriteBindings): each key's unmodified binding, then each modifier state bound
differently from it, then its bind maps.



    





      


      
        Functions


        


  
    
      
    
    
      command(server, name, tokens, line, from)



        
          
        

    

  


  

      

          @spec command(
  QuakeServer.Server.t(),
  String.t(),
  [tuple()],
  String.t(),
  :local | :server
) ::
  QuakeServer.Server.t()


      


Run binding command name (one of commands/0) from the console (:local) or the server.

  



  
    
      
    
    
      commands()



        
          
        

    

  


  

      

          @spec commands() :: [String.t()]


      


The console's binding commands.

  



  
    
      
    
    
      find(cvars, bindmap, command, count)



        
          
        

    

  


  

      

          @spec find(QuakeServer.Cvars.t(), integer(), String.t(), pos_integer()) :: [
  {integer(), integer()}
]


      


Up to count keys bound to command (a binding matches when it starts with the
command followed by its end, a space or ;), as {keynum, modifier} in key order
(FTE's M_FindKeysForBind): bind map bindmap (1 to 8) only, or else the eight
modifier states, skipping a modified state bound the same as a state with fewer of
its modifiers.

  



  
    
      
    
    
      get(cvars, keynum, bindmap, modifier)



        
          
        

    

  


  

      

          @spec get(QuakeServer.Cvars.t(), integer(), integer(), integer()) :: String.t() | nil


      


The command bound to key number keynum (FTE's Key_GetBinding): with bindmap
below 0 the binding of the first then second current bind map (Cvars.bindmaps/1);
with bindmap 1 to 8 that bind map's; otherwise modifier state modifier's. nil
when unbound.

  



  
    
      
    
    
      set(cvars, keynum, modifier, command, level)



        
          
        

    

  


  

      

          @spec set(
  QuakeServer.Cvars.t(),
  integer(),
  QuakeServer.Keys.modifier(),
  String.t() | nil,
  integer()
) ::
  :ok


      


Bind key number keynum to command (or unbind it with nil) in modifier state
modifier at restriction level (FTE's Key_SetBinding); :all binds every state
but the bind maps, or unbinds every state.

  



  
    
      
    
    
      write(cvars)



        
          
        

    

  


  

      

          @spec write(QuakeServer.Cvars.t()) :: String.t()


      


The bindings as bind, bindlevel and in_bind lines for a config (FTE's
Key_WriteBindings): each key's unmodified binding, then each modifier state bound
differently from it, then its bind maps.

  


        

      


  

    
QuakeServer.Console.Configs 
    



      
The console's exec and cfg_save, as FTE's Cmd_Exec_f and Cmd_WriteConfig_f
run them, with FTE's main config fte.cfg.
exec name reads name, or name.cfg when there is no name, from the table's home
directory (QuakeServer.Cvars.home/1) first and then the game's files; a name
starting ../ or ./ is refused. Its commands run before the rest of what was being
run, and:
	exec config.cfg (or q3config.cfg) runs exec fte.cfg after it, and is refused
when default.cfg is found earlier in the search order than it (depth/2);
exec fte.cfg is refused the same way
	after config.cfg, q3config.cfg or fte.cfg, exec default.cfg runs when
default.cfg is found earlier than it; a vid_restart line in them is made a
comment
	after default.cfg, cvar_lockdefaults 1 runs (not for one the server execs), so
its values become the defaults
	a UTF-8 byte order mark is skipped

execing name is printed while cl_warncmd or developer is set; couldn't exec name when there is no such file.
cfg_save [name] writes the key bindings (QuakeServer.Console.Bindings.write/1,
while cfg_save_binds is set), the console aliases and the archived variables
(QuakeServer.Cvars.archive_text/2; every variable while cfg_save_all is set) to
fte.cfg in the home directory, or to configs/name.cfg, under a // FTE config file (date) line, and marks them saved; cfg_save_ifmodified does so only when an
archived variable changed.

      


      
        Summary


  
    Functions
  


    
      
        depth(server, name)

      


        Where file name is in the search order: -1 in the home directory, otherwise the
game source's depth/1 (0 for any file when the source has none); 0x7FFFFFFF when
there is no such file.



    


    
      
        exec(server, arg2, from)

      


        Run exec with its words, from the console (:local) or the server; the server and
the commands to run before the rest.



    


    
      
        save(server, arg2, words)

      


        Run cfg_save or cfg_save_ifmodified (command) with its words.



    





      


      
        Functions


        


  
    
      
    
    
      depth(server, name)



        
          
        

    

  


  

      

          @spec depth(QuakeServer.Server.t(), String.t()) :: integer()


      


Where file name is in the search order: -1 in the home directory, otherwise the
game source's depth/1 (0 for any file when the source has none); 0x7FFFFFFF when
there is no such file.

  



  
    
      
    
    
      exec(server, arg2, from)



        
          
        

    

  


  

      

          @spec exec(QuakeServer.Server.t(), [String.t()], :local | :server) ::
  {QuakeServer.Server.t(), [String.t()]}


      


Run exec with its words, from the console (:local) or the server; the server and
the commands to run before the rest.

  



  
    
      
    
    
      save(server, arg2, words)



        
          
        

    

  


  

      

          @spec save(QuakeServer.Server.t(), String.t(), [String.t()]) :: QuakeServer.Server.t()


      


Run cfg_save or cfg_save_ifmodified (command) with its words.

  


        

      


  

    
QuakeServer.Console.Variables 
    



      
The console's commands about console variables, run on the host's
QuakeServer.Cvars table as FTE's cmd.c and cvar.c run them.
	set name value, seta, set_tp — make the variable when there is none and
set it (seta also archives it). The value is the rest of the line; a single
quoted value may be followed by // description, and an unquoted one is cut at
//, the rest its description. A variable made this way takes the description.
	setfl name value flags [description] — flags letters a (archive), u
(user info), s (server info); any other letter does nothing.
	toggle name [value [other]] — between 0 and 1, or value and other (default
the variable's default); a variable not there is made at 0
	inc name [amount] — add amount (default 1)
	name — print the value, its default and any latched value; name value sets it
	cvarreset [-a] [-g group] pattern — set back to their defaults
	cvar_lockdefaults, cvar_purgedefaults, cvar_resettodefaults_all,
cvar_resettodefaults_saveonly, cvar_resettodefaults_nosaveonly
	vid_reload, vid_restart — latched renderer and video variables take effect

Commands from the server (from: :server, FTE's commands from game code) cannot set
:notfromserver variables; set then reads the flags as setfl does, and a value
the server sets takes the variable over (QuakeServer.Cvars.lock_from_server/3)
unless it is the default.

      


      
        Summary


  
    Types
  


    
      
        from()

      


    


    
      
        tokens()

      


    





  
    Functions
  


    
      
        command(server, cvar, tokens, line, from)

      


        Run a command naming variable cvar: with no value print it, as FTE's Cvar_Command
prints, otherwise set it to the value (the one word, or the rest of the line).



    


    
      
        defaults(server, binary)

      


        Run one of the commands that move every variable's default (cvar_lockdefaults and the like).



    


    
      
        inc(server, words, from)

      


        Run inc name [amount].



    


    
      
        renderer(server)

      


        Run vid_reload or vid_restart: latched renderer and video variables take their latched values.



    


    
      
        reset(server, list)

      


        Run cvarreset with its words.



    


    
      
        rest(line, tokens, index)

      


        The raw text of line from token index on, as FTE's Cmd_Args after that many words.



    


    
      
        set(server, command, tokens, line, from)

      


        Run set, seta, set_tp or setfl (command) with the line's tokens.



    


    
      
        toggle(server, list)

      


        Run toggle name [value [other]].



    





      


      
        Types


        


  
    
      
    
    
      from()



        
          
        

    

  


  

      

          @type from() :: :local | :server


      



  



  
    
      
    
    
      tokens()



        
          
        

    

  


  

      

          @type tokens() :: [{String.t(), non_neg_integer(), non_neg_integer()}]


      



  


        

      

      
        Functions


        


  
    
      
    
    
      command(server, cvar, tokens, line, from)



        
          
        

    

  


  

      

          @spec command(
  QuakeServer.Server.t(),
  QuakeServer.Cvars.Cvar.t(),
  tokens(),
  String.t(),
  from()
) ::
  QuakeServer.Server.t()


      


Run a command naming variable cvar: with no value print it, as FTE's Cvar_Command
prints, otherwise set it to the value (the one word, or the rest of the line).

  



  
    
      
    
    
      defaults(server, binary)



        
          
        

    

  


  

      

          @spec defaults(QuakeServer.Server.t(), String.t()) :: QuakeServer.Server.t()


      


Run one of the commands that move every variable's default (cvar_lockdefaults and the like).

  



  
    
      
    
    
      inc(server, words, from)



        
          
        

    

  


  

      

          @spec inc(QuakeServer.Server.t(), [String.t()], from()) :: QuakeServer.Server.t()


      


Run inc name [amount].

  



  
    
      
    
    
      renderer(server)



        
          
        

    

  


  

      

          @spec renderer(QuakeServer.Server.t()) :: QuakeServer.Server.t()


      


Run vid_reload or vid_restart: latched renderer and video variables take their latched values.

  



  
    
      
    
    
      reset(server, list)



        
          
        

    

  


  

      

          @spec reset(QuakeServer.Server.t(), [String.t()]) :: QuakeServer.Server.t()


      


Run cvarreset with its words.

  



  
    
      
    
    
      rest(line, tokens, index)



        
          
        

    

  


  

      

          @spec rest(String.t(), tokens(), non_neg_integer()) :: String.t()


      


The raw text of line from token index on, as FTE's Cmd_Args after that many words.

  



  
    
      
    
    
      set(server, command, tokens, line, from)



        
          
        

    

  


  

      

          @spec set(QuakeServer.Server.t(), String.t(), tokens(), String.t(), from()) ::
  QuakeServer.Server.t()


      


Run set, seta, set_tp or setfl (command) with the line's tokens.

  



  
    
      
    
    
      toggle(server, list)



        
          
        

    

  


  

      

          @spec toggle(QuakeServer.Server.t(), [String.t()]) :: QuakeServer.Server.t()


      


Run toggle name [value [other]].

  


        

      


  

    
QuakeServer.Contents 
    



      
FTE's contents as bits (bspfile.h), and the translation from the codes Quake and
Half-Life maps store (Q1BSP_TranslateContents, and the contents a brush entity's
negative skin forces on all of its brushes).
QuakeServer.Contents.of_code(-16)
#=> QuakeServer.Contents.bit(:ladder)
Half-Life's currents are water with a current bit; its translucent contents are empty;
its clip brushes are player and monster clip.

      


      
        Summary


  
    Functions
  


    
      
        bit(name)

      


        The bit of contents name.



    


    
      
        fluid()

      


        Water, slime, lava and sky: what Quake's code counts as a fluid.



    


    
      
        fluid?(bits)

      


        Whether bits hold a fluid.



    


    
      
        fluid_code(bits)

      


        Quake's code for fluid bits: lava, slime, water, or sky for any other fluid.



    


    
      
        forced(skin)

      


        The bits a brush entity's negative skin forces on every brush of its model; 0 for a
skin that forces nothing.



    


    
      
        from_dp(dp)

      


        Darkplaces contents bits (dphitcontentsmask) as FTE's.



    


    
      
        has?(bits, name)

      


        Whether bits hold contents name.



    


    
      
        of_code(arg1)

      


        The bits of contents code code a map's hull stores (Q1BSP_TranslateContents).



    


    
      
        of_leaf(code)

      


        The bits a hull trace gives the leaf contents code code (q1toftecontents): clip is
player clip alone, Half-Life's translucent contents are window, its currents are the
current bits without water. A code below -16 counts as solid.



    


    
      
        point_code(bits)

      


        Quake's code for bits as the pointcontents builtin gives it: solid, sky, lava, slime, water, ladder or empty, the first held.



    


    
      
        to_dp(bits)

      


        FTE contents bits as Darkplaces'.



    


    
      
        water_code(bits)

      


        Quake's code for bits as a program's watertype reads it: lava, slime, water or empty.



    





      


      
        Functions


        


  
    
      
    
    
      bit(name)



        
          
        

    

  


  

      

          @spec bit(atom()) :: non_neg_integer()


      


The bit of contents name.

  



  
    
      
    
    
      fluid()



        
          
        

    

  


  

      

          @spec fluid() :: non_neg_integer()


      


Water, slime, lava and sky: what Quake's code counts as a fluid.

  



  
    
      
    
    
      fluid?(bits)



        
          
        

    

  


  

      

          @spec fluid?(non_neg_integer()) :: boolean()


      


Whether bits hold a fluid.

  



  
    
      
    
    
      fluid_code(bits)



        
          
        

    

  


  

      

          @spec fluid_code(non_neg_integer()) :: integer()


      


Quake's code for fluid bits: lava, slime, water, or sky for any other fluid.

  



  
    
      
    
    
      forced(skin)



        
          
        

    

  


  

      

          @spec forced(integer()) :: non_neg_integer()


      


The bits a brush entity's negative skin forces on every brush of its model; 0 for a
skin that forces nothing.

  



  
    
      
    
    
      from_dp(dp)



        
          
        

    

  


  

      

          @spec from_dp(non_neg_integer()) :: non_neg_integer()


      


Darkplaces contents bits (dphitcontentsmask) as FTE's.

  



  
    
      
    
    
      has?(bits, name)



        
          
        

    

  


  

      

          @spec has?(non_neg_integer(), atom()) :: boolean()


      


Whether bits hold contents name.

  



  
    
      
    
    
      of_code(arg1)



        
          
        

    

  


  

      

          @spec of_code(integer()) :: non_neg_integer()


      


The bits of contents code code a map's hull stores (Q1BSP_TranslateContents).

  



  
    
      
    
    
      of_leaf(code)



        
          
        

    

  


  

      

          @spec of_leaf(integer()) :: non_neg_integer()


      


The bits a hull trace gives the leaf contents code code (q1toftecontents): clip is
player clip alone, Half-Life's translucent contents are window, its currents are the
current bits without water. A code below -16 counts as solid.

  



  
    
      
    
    
      point_code(bits)



        
          
        

    

  


  

      

          @spec point_code(non_neg_integer()) :: integer()


      


Quake's code for bits as the pointcontents builtin gives it: solid, sky, lava, slime, water, ladder or empty, the first held.

  



  
    
      
    
    
      to_dp(bits)



        
          
        

    

  


  

      

          @spec to_dp(non_neg_integer()) :: non_neg_integer()


      


FTE contents bits as Darkplaces'.

  



  
    
      
    
    
      water_code(bits)



        
          
        

    

  


  

      

          @spec water_code(non_neg_integer()) :: integer()


      


Quake's code for bits as a program's watertype reads it: lava, slime, water or empty.

  


        

      


  

    
QuakeServer.Cvars 
    



      
FTE's console variables: one table every process of a game reads and writes, the
server, its client program and its menu alike, as FTE's single process has one set.
cvars = QuakeServer.Cvars.new()
QuakeServer.Cvars.register(cvars, "sv_gravity", "800")
{:ok, _prints} = QuakeServer.Cvars.set(cvars, "sv_gravity", "600")
QuakeServer.Cvars.value(cvars, "sv_gravity")
#=> 600.0
The table is an ETS table belonging to the process that called new/0; it lives as
long as that process and delete/1 frees it sooner. Reads never wait on another
process. Names are matched without regard to ASCII case, and a variable registered
with an :alias answers to both names.
A variable holds its value as text (string), with value the text read as FTE's
Q_atof reads it (a 32-bit float) and ival as Q_atoi reads it. Each has a default
(the value cvarreset gives back) and, for one the engine registers, the engine's own
default.
Flags are FTE's (flags/0): :archive (written by cfg_save, set by seta),
:userinfo and :serverinfo (the value is the player's or the server's info key of
the same name), :noset (read only), :maplatch (a change while a server runs waits
for the next map), :rendererlatch and :videolatch (a change while the renderer is
up waits for vid_reload or vid_restart), :notfromserver (no program or server
may set it), :nounsafeexpand (no program may read it), :usercreated (made by a
config or a program rather than the engine) and the rest of FTE's.
Every change is stamped and counts up the table's generation (generation/1), so a
program's autocvar_ globals and a server's info keys follow it
(QuakeServer.Autocvars).
The table also holds what FTE keeps beside its cvars: whether a server or a renderer
is running (put_running/3), whether an archived variable changed since the last save
(unsaved?/1), the directory configs are written to (home/1), the console aliases
(command_alias/2) and the key bindings with their bind maps (binding/3,
bindmaps/1).

      


      
        Summary


  
    Types
  


    
      
        flag()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        add_flags(cvars, name, flags)

      


        Give name the flags flags besides its own; nothing when there is no such variable.



    


    
      
        apply_latches(cvars, flags, opts \\ [])

      


        Give every variable with any of the flags flags (one flag or a list) its latched
value, as FTE's Cvar_ApplyLatches, and with clear: true take those flags off them
all. Returns how many had a latched value.



    


    
      
        archive_text(cvars, all? \\ false)

      


        The variables as FTE's cfg_save writes them (Cvar_WriteVariables): the archived
ones, or with all? every one but cl_warncmd; never read only or :nosave ones.
Each group is headed by a // group line; an engine variable is written as name "value", one a config or program made as seta or set, with its description after
// at the next multiple of eight columns (at least 24), each of its lines so.



    


    
      
        atof(text)

      


        Text read as a number, as FTE's Q_atof: a 32-bit float.



    


    
      
        atoi(text)

      


        Text read as a whole number, as FTE's Q_atoi.



    


    
      
        binding(cvars, keynum, modifier)

      


        The key binding of key number keynum in modifier state modifier (0 to 15, as
QuakeServer.Keys numbers them) as {command, level}, or nil when it is unbound.



    


    
      
        bindings(cvars)

      


        Every key binding as {keynum, modifier, command, level}, by key number then modifier.



    


    
      
        bindmaps(cvars)

      


        The two modifier states key presses read their bindings from (FTE's key_bindmaps), {0, 0} at first.



    


    
      
        bits(names)

      


        The bitmask of flag names names.



    


    
      
        c_atof(text)

      


        Text read as a number, as C's atof: leading spaces, a sign, digits, a point and an exponent; a 32-bit float.



    


    
      
        command_alias(cvars, name)

      


        The console alias name's commands, or nil when there is none.



    


    
      
        command_aliases(cvars)

      


        Every console alias as {name, commands}, sorted by name.



    


    
      
        delete(cvars)

      


        Free the table; it may not be used after.



    


    
      
        exists?(cvars, name)

      


        Whether there is a variable name.



    


    
      
        fetch(cvars, name)

      


        The variable name, or nil when there is none.



    


    
      
        flag?(cvar, name)

      


        Whether cvar has flag name.



    


    
      
        flags()

      


        FTE's flag bits by name.



    


    
      
        format_number(value)

      


        A number as FTE's Cvar_SetValue writes it: six decimals, trailing zeros and point dropped.



    


    
      
        generation(cvars)

      


        How many changes the table has seen; it counts up with every change.



    


    
      
        get(cvars, name, default, flags \\ [], opts \\ [])

      


        The variable name, made when there is none, as FTE's Cvar_Get2: one that is there
takes on :userinfo and :serverinfo from flags; one made is created by a config or
a program (:usercreated) with default as its value and default and the other
flags. A name with a quote, ^, $, ; or whitespace in it, or an empty one, makes
nothing: nil. Options: :description, :group (default "Custom variables").



    


    
      
        home(cvars)

      


        The directory cfg_save writes configs to and exec reads them from first, or nil.



    


    
      
        info_stamps(cvars)

      


        The variables flagged :serverinfo or :userinfo, as {name, stamp}.



    


    
      
        list(cvars)

      


        Every variable, sorted by name.



    


    
      
        lock_defaults(cvars)

      


        Every variable's default becomes its value, unless read only or a cheat (FTE's cvar_lockdefaults).



    


    
      
        lock_from_server(cvars, name, value)

      


        The server takes the variable over, as FTE's Cvar_LockFromServer: it is set to
value past its latches and flagged :serveroverride, its own value kept as the
latched one to come back to (apply_latches/3 with :serveroverride).



    


    
      
        new()

      


        A new, empty table belonging to the calling process.



    


    
      
        purge_defaults(cvars)

      


        Every engine variable's default goes back to the engine's (FTE's cvar_purgedefaults); values stay.



    


    
      
        put_binding(cvars, keynum, modifier, command, level)

      


        Bind key number keynum in modifier state modifier to command at restriction
level, or unbind it with nil; either way the configuration counts as changed
(unsaved?/1).



    


    
      
        put_bindmaps(cvars, arg)

      


        Set the two modifier states key presses read their bindings from.



    


    
      
        put_command_alias(cvars, name, commands)

      


        Make console alias name run commands, as FTE's alias command.



    


    
      
        put_engine_default(cvars, name, value)

      


        Make value variable name's engine default, as FTE's Cvar_SetEngineDefault: its
default follows when it was the engine's; its value is left as it is. Nothing when
there is no such variable.



    


    
      
        put_home(cvars, directory)

      


        Use directory as the place configs are written to and read from first.



    


    
      
        put_running(cvars, what, running?)

      


        Mark whether a server (:server) or the renderer (:renderer) is running, for the latching flags.



    


    
      
        register(cvars, name, default, opts \\ [])

      


        Register an engine variable, as FTE's Cvar_Register: one not there is made with
default as its value, its default and its engine default; one a config or a program
made first becomes the engine's, keeping its value (its latched one, if any) and its
:archive flag; one the engine registered already is left as it is.



    


    
      
        remove_flags(cvars, name, flags)

      


        Take the flags flags off name; nothing when there is no such variable.



    


    
      
        reset(cvars, pattern, opts \\ [])

      


        Set back to their defaults the variables whose names match pattern (* and ?
wildcards; * or nil is every one), as FTE's cvarreset. Options: :group (only
variables of a group matching it), alt: true (second names match too), :exclude
(flag names; variables with any are left). :noreset variables are left, as are read
only ones when every variable is reset. Returns the lines printed.



    


    
      
        reset_defaults(cvars, which)

      


        The defaults of engine variables go back to the engine's, as FTE's
cvar_resettodefaults_*: :all, :saved (archived only) or :unsaved; read only and
:noreset variables are left.



    


    
      
        running?(cvars, what)

      


        Whether a server (:server) or the renderer (:renderer) is running.



    


    
      
        saved(cvars)

      


        Mark the archived variables saved.



    


    
      
        serverinfo(cvars)

      


        The server's info keys from its :serverinfo variables: every one with a value.



    


    
      
        set(cvars, name, value, opts \\ [])

      


        Set name to value (nil for its default), as FTE's Cvar_Set: a read-only
variable is refused; a variable latched by its flags keeps value for later (a
:maplatch one while a server runs, a :rendererlatch or :videolatch one while the
renderer is up); otherwise the value changes, any latched value is dropped, and an
engine variable's own check runs (r_meshpitch and r_meshroll become 1 or -1, fov
at least 10, viewsize 30 to 120).



    


    
      
        stamp(cvars, name)

      


        The change stamp of name, or nil when there is no such variable.



    


    
      
        string(cvars, name)

      


        The value of name as text, "" when there is no such variable.



    


    
      
        unsaved?(cvars)

      


        Whether an archived variable changed since the last save (FTE's cvars_haveunsaved).



    


    
      
        userinfo(cvars)

      


        The player's info keys from the :userinfo variables: every one with a value.



    


    
      
        value(cvars, name)

      


        The value of name as a number, 0.0 when there is no such variable.



    





      


      
        Types


        


  
    
      
    
    
      flag()



        
          
        

    

  


  

      

          @type flag() ::
  :archive
  | :userinfo
  | :serverinfo
  | :noset
  | :maplatch
  | :notfromserver
  | :usercreated
  | :cheat
  | :semicheat
  | :rendererlatch
  | :serveroverride
  | :renderercallback
  | :nounsafeexpand
  | :rulesetlatch
  | :shadersystem
  | :tellgamecode
  | :configdefault
  | :nosave
  | :noreset
  | :teamplaytaint
  | :watched
  | :videolatch
  | :warnonchange
  | :rendereroverride


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %QuakeServer.Cvars{
  generation: :atomics.atomics_ref(),
  release: boolean(),
  table: :ets.tid()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      add_flags(cvars, name, flags)



        
          
        

    

  


  

      

          @spec add_flags(t(), String.t(), [flag()]) :: :ok


      


Give name the flags flags besides its own; nothing when there is no such variable.

  



    

  
    
      
    
    
      apply_latches(cvars, flags, opts \\ [])



        
          
        

    

  


  

      

          @spec apply_latches(t(), flag() | [flag()], keyword()) :: non_neg_integer()


      


Give every variable with any of the flags flags (one flag or a list) its latched
value, as FTE's Cvar_ApplyLatches, and with clear: true take those flags off them
all. Returns how many had a latched value.

  



    

  
    
      
    
    
      archive_text(cvars, all? \\ false)



        
          
        

    

  


  

      

          @spec archive_text(t(), boolean()) :: String.t()


      


The variables as FTE's cfg_save writes them (Cvar_WriteVariables): the archived
ones, or with all? every one but cl_warncmd; never read only or :nosave ones.
Each group is headed by a // group line; an engine variable is written as name "value", one a config or program made as seta or set, with its description after
// at the next multiple of eight columns (at least 24), each of its lines so.

  



  
    
      
    
    
      atof(text)



        
          
        

    

  


  

      

          @spec atof(String.t()) :: float()


      


Text read as a number, as FTE's Q_atof: a 32-bit float.

  



  
    
      
    
    
      atoi(text)



        
          
        

    

  


  

      

          @spec atoi(String.t()) :: integer()


      


Text read as a whole number, as FTE's Q_atoi.

  



  
    
      
    
    
      binding(cvars, keynum, modifier)



        
          
        

    

  


  

      

          @spec binding(t(), integer(), non_neg_integer()) :: {String.t(), integer()} | nil


      


The key binding of key number keynum in modifier state modifier (0 to 15, as
QuakeServer.Keys numbers them) as {command, level}, or nil when it is unbound.

  



  
    
      
    
    
      bindings(cvars)



        
          
        

    

  


  

      

          @spec bindings(t()) :: [{integer(), non_neg_integer(), String.t(), integer()}]


      


Every key binding as {keynum, modifier, command, level}, by key number then modifier.

  



  
    
      
    
    
      bindmaps(cvars)



        
          
        

    

  


  

      

          @spec bindmaps(t()) :: {non_neg_integer(), non_neg_integer()}


      


The two modifier states key presses read their bindings from (FTE's key_bindmaps), {0, 0} at first.

  



  
    
      
    
    
      bits(names)



        
          
        

    

  


  

      

          @spec bits([flag()]) :: non_neg_integer()


      


The bitmask of flag names names.

  



  
    
      
    
    
      c_atof(text)



        
          
        

    

  


  

      

          @spec c_atof(String.t()) :: float()


      


Text read as a number, as C's atof: leading spaces, a sign, digits, a point and an exponent; a 32-bit float.

  



  
    
      
    
    
      command_alias(cvars, name)



        
          
        

    

  


  

      

          @spec command_alias(t(), String.t()) :: String.t() | nil


      


The console alias name's commands, or nil when there is none.

  



  
    
      
    
    
      command_aliases(cvars)



        
          
        

    

  


  

      

          @spec command_aliases(t()) :: [{String.t(), String.t()}]


      


Every console alias as {name, commands}, sorted by name.

  



  
    
      
    
    
      delete(cvars)



        
          
        

    

  


  

      

          @spec delete(t()) :: :ok


      


Free the table; it may not be used after.

  



  
    
      
    
    
      exists?(cvars, name)



        
          
        

    

  


  

      

          @spec exists?(t(), String.t()) :: boolean()


      


Whether there is a variable name.

  



  
    
      
    
    
      fetch(cvars, name)



        
          
        

    

  


  

      

          @spec fetch(t(), String.t()) :: QuakeServer.Cvars.Cvar.t() | nil


      


The variable name, or nil when there is none.

  



  
    
      
    
    
      flag?(cvar, name)



        
          
        

    

  


  

      

          @spec flag?(QuakeServer.Cvars.Cvar.t(), flag()) :: boolean()


      


Whether cvar has flag name.

  



  
    
      
    
    
      flags()



        
          
        

    

  


  

      

          @spec flags() :: %{required(flag()) => pos_integer()}


      


FTE's flag bits by name.

  



  
    
      
    
    
      format_number(value)



        
          
        

    

  


  

      

          @spec format_number(number()) :: String.t()


      


A number as FTE's Cvar_SetValue writes it: six decimals, trailing zeros and point dropped.

  



  
    
      
    
    
      generation(cvars)



        
          
        

    

  


  

      

          @spec generation(t()) :: non_neg_integer()


      


How many changes the table has seen; it counts up with every change.

  



    

    

  
    
      
    
    
      get(cvars, name, default, flags \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec get(t(), String.t(), String.t(), [flag()], keyword()) ::
  QuakeServer.Cvars.Cvar.t() | nil


      


The variable name, made when there is none, as FTE's Cvar_Get2: one that is there
takes on :userinfo and :serverinfo from flags; one made is created by a config or
a program (:usercreated) with default as its value and default and the other
flags. A name with a quote, ^, $, ; or whitespace in it, or an empty one, makes
nothing: nil. Options: :description, :group (default "Custom variables").

  



  
    
      
    
    
      home(cvars)



        
          
        

    

  


  

      

          @spec home(t()) :: Path.t() | nil


      


The directory cfg_save writes configs to and exec reads them from first, or nil.

  



  
    
      
    
    
      info_stamps(cvars)



        
          
        

    

  


  

      

          @spec info_stamps(t()) :: [{String.t(), integer()}]


      


The variables flagged :serverinfo or :userinfo, as {name, stamp}.

  



  
    
      
    
    
      list(cvars)



        
          
        

    

  


  

      

          @spec list(t()) :: [QuakeServer.Cvars.Cvar.t()]


      


Every variable, sorted by name.

  



  
    
      
    
    
      lock_defaults(cvars)



        
          
        

    

  


  

      

          @spec lock_defaults(t()) :: :ok


      


Every variable's default becomes its value, unless read only or a cheat (FTE's cvar_lockdefaults).

  



  
    
      
    
    
      lock_from_server(cvars, name, value)



        
          
        

    

  


  

      

          @spec lock_from_server(t(), String.t(), String.t()) :: :ok


      


The server takes the variable over, as FTE's Cvar_LockFromServer: it is set to
value past its latches and flagged :serveroverride, its own value kept as the
latched one to come back to (apply_latches/3 with :serveroverride).

  



  
    
      
    
    
      new()



        
          
        

    

  


  

      

          @spec new() :: t()


      


A new, empty table belonging to the calling process.

  



  
    
      
    
    
      purge_defaults(cvars)



        
          
        

    

  


  

      

          @spec purge_defaults(t()) :: :ok


      


Every engine variable's default goes back to the engine's (FTE's cvar_purgedefaults); values stay.

  



  
    
      
    
    
      put_binding(cvars, keynum, modifier, command, level)



        
          
        

    

  


  

      

          @spec put_binding(t(), integer(), non_neg_integer(), String.t() | nil, integer()) ::
  :ok


      


Bind key number keynum in modifier state modifier to command at restriction
level, or unbind it with nil; either way the configuration counts as changed
(unsaved?/1).

  



  
    
      
    
    
      put_bindmaps(cvars, arg)



        
          
        

    

  


  

      

          @spec put_bindmaps(t(), {non_neg_integer(), non_neg_integer()}) :: :ok


      


Set the two modifier states key presses read their bindings from.

  



  
    
      
    
    
      put_command_alias(cvars, name, commands)



        
          
        

    

  


  

      

          @spec put_command_alias(t(), String.t(), String.t()) :: :ok


      


Make console alias name run commands, as FTE's alias command.

  



  
    
      
    
    
      put_engine_default(cvars, name, value)



        
          
        

    

  


  

      

          @spec put_engine_default(t(), String.t(), String.t()) :: :ok


      


Make value variable name's engine default, as FTE's Cvar_SetEngineDefault: its
default follows when it was the engine's; its value is left as it is. Nothing when
there is no such variable.

  



  
    
      
    
    
      put_home(cvars, directory)



        
          
        

    

  


  

      

          @spec put_home(t(), Path.t()) :: :ok


      


Use directory as the place configs are written to and read from first.

  



  
    
      
    
    
      put_running(cvars, what, running?)



        
          
        

    

  


  

      

          @spec put_running(t(), :server | :renderer, boolean()) :: :ok


      


Mark whether a server (:server) or the renderer (:renderer) is running, for the latching flags.

  



    

  
    
      
    
    
      register(cvars, name, default, opts \\ [])



        
          
        

    

  


  

      

          @spec register(t(), String.t(), String.t(), keyword()) :: QuakeServer.Cvars.Cvar.t()


      


Register an engine variable, as FTE's Cvar_Register: one not there is made with
default as its value, its default and its engine default; one a config or a program
made first becomes the engine's, keeping its value (its latched one, if any) and its
:archive flag; one the engine registered already is left as it is.
Options: :flags (a list of flag/0), :alias, :description, :group.

  



  
    
      
    
    
      remove_flags(cvars, name, flags)



        
          
        

    

  


  

      

          @spec remove_flags(t(), String.t(), [flag()]) :: :ok


      


Take the flags flags off name; nothing when there is no such variable.

  



    

  
    
      
    
    
      reset(cvars, pattern, opts \\ [])



        
          
        

    

  


  

      

          @spec reset(t(), String.t() | nil, keyword()) :: [String.t()]


      


Set back to their defaults the variables whose names match pattern (* and ?
wildcards; * or nil is every one), as FTE's cvarreset. Options: :group (only
variables of a group matching it), alt: true (second names match too), :exclude
(flag names; variables with any are left). :noreset variables are left, as are read
only ones when every variable is reset. Returns the lines printed.

  



  
    
      
    
    
      reset_defaults(cvars, which)



        
          
        

    

  


  

      

          @spec reset_defaults(t(), :all | :saved | :unsaved) :: :ok


      


The defaults of engine variables go back to the engine's, as FTE's
cvar_resettodefaults_*: :all, :saved (archived only) or :unsaved; read only and
:noreset variables are left.

  



  
    
      
    
    
      running?(cvars, what)



        
          
        

    

  


  

      

          @spec running?(t(), :server | :renderer) :: boolean()


      


Whether a server (:server) or the renderer (:renderer) is running.

  



  
    
      
    
    
      saved(cvars)



        
          
        

    

  


  

      

          @spec saved(t()) :: :ok


      


Mark the archived variables saved.

  



  
    
      
    
    
      serverinfo(cvars)



        
          
        

    

  


  

      

          @spec serverinfo(t()) :: %{required(String.t()) => String.t()}


      


The server's info keys from its :serverinfo variables: every one with a value.

  



    

  
    
      
    
    
      set(cvars, name, value, opts \\ [])



        
          
        

    

  


  

      

          @spec set(t(), String.t(), String.t() | nil, keyword()) ::
  {:ok, [String.t()]} | {:error, :missing}


      


Set name to value (nil for its default), as FTE's Cvar_Set: a read-only
variable is refused; a variable latched by its flags keeps value for later (a
:maplatch one while a server runs, a :rendererlatch or :videolatch one while the
renderer is up); otherwise the value changes, any latched value is dropped, and an
engine variable's own check runs (r_meshpitch and r_meshroll become 1 or -1, fov
at least 10, viewsize 30 to 120).
{:ok, lines} gives the lines FTE prints about it (latching while cl_warncmd is set,
read only); {:error, :missing} when there is no such variable. Option force: true
sets past the latches and :noset.

  



  
    
      
    
    
      stamp(cvars, name)



        
          
        

    

  


  

      

          @spec stamp(t(), String.t()) :: integer() | nil


      


The change stamp of name, or nil when there is no such variable.

  



  
    
      
    
    
      string(cvars, name)



        
          
        

    

  


  

      

          @spec string(t(), String.t()) :: String.t()


      


The value of name as text, "" when there is no such variable.

  



  
    
      
    
    
      unsaved?(cvars)



        
          
        

    

  


  

      

          @spec unsaved?(t()) :: boolean()


      


Whether an archived variable changed since the last save (FTE's cvars_haveunsaved).

  



  
    
      
    
    
      userinfo(cvars)



        
          
        

    

  


  

      

          @spec userinfo(t()) :: %{required(String.t()) => String.t()}


      


The player's info keys from the :userinfo variables: every one with a value.

  



  
    
      
    
    
      value(cvars, name)



        
          
        

    

  


  

      

          @spec value(t(), String.t()) :: float()


      


The value of name as a number, 0.0 when there is no such variable.

  


        

      


  

    
QuakeServer.Cvars.Cvar 
    



      
One console variable as QuakeServer.Cvars.fetch/2 reads it.
	name — the name it was made with
	string — its value as text
	value — the text read as a number, a 32-bit float (FTE's Q_atof)
	ival — the text read as a whole number (FTE's Q_atoi)
	default — the value cvarreset gives back; configs move it with
cvar_lockdefaults
	engine — the engine's own default, nil for a variable the engine does not
register
	flags — the flag bitmask, see QuakeServer.Cvars.flags/0
	latched — a value waiting to take effect, or nil
	description — what it is for, or nil
	group — the group it is listed and saved under
	alias — its second name, or nil


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %QuakeServer.Cvars.Cvar{
  alias: String.t() | nil,
  default: String.t(),
  description: String.t() | nil,
  engine: String.t() | nil,
  flags: non_neg_integer(),
  group: String.t(),
  ival: integer(),
  latched: String.t() | nil,
  name: String.t(),
  string: String.t(),
  value: float()
}


      



  


        

      


  

    
QuakeServer.Cvars.Engine 
    



      
The console variables FTE's engine registers that a game here reads: the server's
physics and rules, the client's screen, sound and player settings, and every engine
variable FreeHL's programs and configs name. Each has FTE's default (for the server's
physics, the default this server plays by), flags, second name and description.
cvars = QuakeServer.Cvars.new()
QuakeServer.Cvars.Engine.register(cvars)
sys_platform is the platform's name as FTE gives it: Mac, Linux, Win or
Unix.

      


      
        Summary


  
    Functions
  


    
      
        entries()

      


        The engine variables as {name, default, flags, second_name, description}.



    


    
      
        register(cvars)

      


        Register every engine variable in cvars (QuakeServer.Cvars.register/4).



    





      


      
        Functions


        


  
    
      
    
    
      entries()



        
          
        

    

  


  

      

          @spec entries() :: [
  {String.t(), String.t(), [QuakeServer.Cvars.flag()], String.t() | nil,
   String.t() | nil}
]


      


The engine variables as {name, default, flags, second_name, description}.

  



  
    
      
    
    
      register(cvars)



        
          
        

    

  


  

      

          @spec register(QuakeServer.Cvars.t()) :: QuakeServer.Cvars.t()


      


Register every engine variable in cvars (QuakeServer.Cvars.register/4).

  


        

      


  

    
QuakeServer.Edicts 
    



      
Entities of a running level: making and freeing them, and their fields by name.
{server, entity} = QuakeServer.Edicts.alloc(server)
QuakeServer.Edicts.vector(server, entity, "origin")
A freed entity is reused once half a second has passed, or at once if it was freed in
the first two seconds of the level.

      


      
        Summary


  
    Functions
  


    
      
        alloc(server)

      


        A fresh entity, its fields all zero, and the server holding it.



    


    
      
        clear(server, entity)

      


        entity in use with every field zero except those FTE sets on a new entity
(ED_Spawned): dimension_see, dimension_seen, dimension_solid and
dimension_hit at dimension_default (255 when the program has none), Version and
uniquespawnid at the entity's version count, drawflags 96.



    


    
      
        clear_flag(server, entity, flag)

      


        Clear flag flag on entity.



    


    
      
        flag?(server, entity, flag)

      


        Whether entity has flag flag set.



    


    
      
        float(server, entity, name)

      


        Field name of entity as a float.



    


    
      
        free(server, entity)

      


        Free entity: unlinked, its model, solidity, thinking, pvsflags and SendEntity
cleared (and classname for a QuakeWorld program), and its version counted up so a
client program is sent it whole when it is used again. The world, the players and an
entity already free are not freed; the attempt is printed.



    


    
      
        free?(server, entity)

      


        Whether entity is free (or was never made).



    


    
      
        get(server, entity, name)

      


        Field name of entity.



    


    
      
        int(server, entity, name)

      


        Field name of entity as an integer (an entity number or function index).



    


    
      
        live(server)

      


        The entities in use, world and player included, in order.



    


    
      
        put(server, entity, name, value)

      


        Set field name of entity.



    


    
      
        set_flag(server, entity, flag)

      


        Set flag flag on entity.



    


    
      
        string(server, entity, name)

      


        String field name of entity as text.



    


    
      
        vector(server, entity, name)

      


        Vector field name of entity.



    





      


      
        Functions


        


  
    
      
    
    
      alloc(server)



        
          
        

    

  


  

      

          @spec alloc(QuakeServer.Server.t()) :: {QuakeServer.Server.t(), non_neg_integer()}


      


A fresh entity, its fields all zero, and the server holding it.

  



  
    
      
    
    
      clear(server, entity)



        
          
        

    

  


  

      

          @spec clear(QuakeServer.Server.t(), non_neg_integer()) :: QuakeServer.Server.t()


      


entity in use with every field zero except those FTE sets on a new entity
(ED_Spawned): dimension_see, dimension_seen, dimension_solid and
dimension_hit at dimension_default (255 when the program has none), Version and
uniquespawnid at the entity's version count, drawflags 96.

  



  
    
      
    
    
      clear_flag(server, entity, flag)



        
          
        

    

  


  

      

          @spec clear_flag(QuakeServer.Server.t(), non_neg_integer(), atom()) ::
  QuakeServer.Server.t()


      


Clear flag flag on entity.

  



  
    
      
    
    
      flag?(server, entity, flag)



        
          
        

    

  


  

      

          @spec flag?(QuakeServer.Server.t(), non_neg_integer(), atom()) :: boolean()


      


Whether entity has flag flag set.

  



  
    
      
    
    
      float(server, entity, name)



        
          
        

    

  


  

      

          @spec float(QuakeServer.Server.t(), non_neg_integer(), String.t()) :: float()


      


Field name of entity as a float.

  



  
    
      
    
    
      free(server, entity)



        
          
        

    

  


  

      

          @spec free(QuakeServer.Server.t(), non_neg_integer()) :: QuakeServer.Server.t()


      


Free entity: unlinked, its model, solidity, thinking, pvsflags and SendEntity
cleared (and classname for a QuakeWorld program), and its version counted up so a
client program is sent it whole when it is used again. The world, the players and an
entity already free are not freed; the attempt is printed.

  



  
    
      
    
    
      free?(server, entity)



        
          
        

    

  


  

      

          @spec free?(QuakeServer.Server.t(), non_neg_integer()) :: boolean()


      


Whether entity is free (or was never made).

  



  
    
      
    
    
      get(server, entity, name)



        
          
        

    

  


  

      

          @spec get(QuakeServer.Server.t(), non_neg_integer(), String.t()) :: QuakeC.value()


      


Field name of entity.

  



  
    
      
    
    
      int(server, entity, name)



        
          
        

    

  


  

      

          @spec int(QuakeServer.Server.t(), non_neg_integer(), String.t()) :: integer()


      


Field name of entity as an integer (an entity number or function index).

  



  
    
      
    
    
      live(server)



        
          
        

    

  


  

      

          @spec live(QuakeServer.Server.t()) :: [non_neg_integer()]


      


The entities in use, world and player included, in order.

  



  
    
      
    
    
      put(server, entity, name, value)



        
          
        

    

  


  

      

          @spec put(
  QuakeServer.Server.t(),
  non_neg_integer(),
  String.t(),
  QuakeC.value() | QuakeC.vector()
) ::
  QuakeServer.Server.t()


      


Set field name of entity.

  



  
    
      
    
    
      set_flag(server, entity, flag)



        
          
        

    

  


  

      

          @spec set_flag(QuakeServer.Server.t(), non_neg_integer(), atom()) ::
  QuakeServer.Server.t()


      


Set flag flag on entity.

  



  
    
      
    
    
      string(server, entity, name)



        
          
        

    

  


  

      

          @spec string(QuakeServer.Server.t(), non_neg_integer(), String.t()) :: String.t()


      


String field name of entity as text.

  



  
    
      
    
    
      vector(server, entity, name)



        
          
        

    

  


  

      

          @spec vector(QuakeServer.Server.t(), non_neg_integer(), String.t()) :: QuakeC.vector()


      


Vector field name of entity.

  


        

      


  

    
QuakeServer.EntityTable 
    



      
The entity references in a file the program carries from one level to the next,
translated by Half-Life's level transition rule (GoldSrc's engine and the HLSDK's
CSaveRestoreBuffer: a saved reference is an index into the save's entity table,
restored as the entity that table entry was restored into, and as null when the entry
was not carried into the level). The rule is Half-Life's (GoldSrc and the HLSDK), not
FreeHL's under FTE, where a number read back is the entity of that number in the new
level whatever it now is.
A file the program writes is read as entity text: blocks of lines between a { line
and a } line. A block's entry in the file's entity table is the first entity other
than the world the program runs as (self) while writing a line of the block, or none.
The table is kept with the written file when the program closes it
(ext.entity_tables, by the file's name under data/), moves with frename, is
dropped with the file (fremove), and goes to the next level with the program's
written files (carry/1, the server option :entity_tables).
While the program reads a carried file, from fopen until fgets reaches its end,
fclose closes it or fremove removes it, the entity the program runs as during a
block's lines, other than the world and the entity reading the file, is the entity the
block was restored into, and edict_num translates the number it is given
(entity/2):
	the world and the player slots are kept: a player keeps its slot from level to
level
	an entity with a block becomes the entity the block was restored into; the world
when the block was read without being restored into an entity or that entity has
been freed
	an entity with a block not yet read becomes an entity set aside for the block;
when the reading ends every entity field holding it is set to the entity the block
was restored into, or the world, and the set-aside entity is freed
	any other number becomes the world: an entity of the level left that was not
carried restores as null

A program reading a carried file, in QuakeC:
fh = fopen("trans.dat", FILE_READ);
while ((line = fgets(fh))) { ... e.owner = edict_num(stof(value)); ... }

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A written file's entity table: each block's entity, in order, and whether it came from an earlier level.



    





  
    Functions
  


    
      
        carry(tables)

      


        The entity tables tables (a level's ext.entity_tables) as the next level takes them.



    


    
      
        entity(s, number)

      


        The entity number stands for: translated through the entity table while the program
reads a carried file, number itself otherwise.



    


    
      
        finish(s, handle)

      


        End the translation begun for file handle, settling the entities set aside.



    


    
      
        forget(s, name)

      


        Drop the entity table of written file name, ending a reading of it.



    


    
      
        keep(s, file)

      


        Keep the entity table of write file file, closed by the program, under its name.



    


    
      
        observe(s)

      


        Note the entity the program runs as, while it reads a block of a carried file.



    


    
      
        open(s, handle, name)

      


        Begin translating entity numbers if file handle, opened for reading from written
file name, has a carried entity table.



    


    
      
        read(s, handle, line)

      


        Follow the line line the program read from file handle.



    


    
      
        record(file, text, writer)

      


        Note on write file file (Store's file map, mode: :write) the blocks of text, written
as entity writer.



    


    
      
        rename(s, from, to)

      


        Move the entity table of written file from to to.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %{entities: [non_neg_integer() | nil], carried: boolean()}


      


A written file's entity table: each block's entity, in order, and whether it came from an earlier level.

  


        

      

      
        Functions


        


  
    
      
    
    
      carry(tables)



        
          
        

    

  


  

      

          @spec carry(%{required(String.t()) => t()}) :: %{required(String.t()) => t()}


      


The entity tables tables (a level's ext.entity_tables) as the next level takes them.

  



  
    
      
    
    
      entity(s, number)



        
          
        

    

  


  

      

          @spec entity(map(), integer()) :: {map(), integer()}


      


The entity number stands for: translated through the entity table while the program
reads a carried file, number itself otherwise.

  



  
    
      
    
    
      finish(s, handle)



        
          
        

    

  


  

      

          @spec finish(map(), pos_integer()) :: map()


      


End the translation begun for file handle, settling the entities set aside.

  



  
    
      
    
    
      forget(s, name)



        
          
        

    

  


  

      

          @spec forget(map(), String.t()) :: map()


      


Drop the entity table of written file name, ending a reading of it.

  



  
    
      
    
    
      keep(s, file)



        
          
        

    

  


  

      

          @spec keep(map(), map()) :: map()


      


Keep the entity table of write file file, closed by the program, under its name.

  



  
    
      
    
    
      observe(s)



        
          
        

    

  


  

      

          @spec observe(map()) :: map()


      


Note the entity the program runs as, while it reads a block of a carried file.

  



  
    
      
    
    
      open(s, handle, name)



        
          
        

    

  


  

      

          @spec open(map(), pos_integer(), String.t()) :: map()


      


Begin translating entity numbers if file handle, opened for reading from written
file name, has a carried entity table.

  



  
    
      
    
    
      read(s, handle, line)



        
          
        

    

  


  

      

          @spec read(map(), pos_integer(), String.t()) :: map()


      


Follow the line line the program read from file handle.

  



  
    
      
    
    
      record(file, text, writer)



        
          
        

    

  


  

      

          @spec record(map(), String.t(), non_neg_integer()) :: map()


      


Note on write file file (Store's file map, mode: :write) the blocks of text, written
as entity writer.

  



  
    
      
    
    
      rename(s, from, to)



        
          
        

    

  


  

      

          @spec rename(map(), String.t(), String.t()) :: map()


      


Move the entity table of written file from to to.

  


        

      


  

    
QuakeServer.Events 
    



      
What the server tells the client happened: particles and printed messages, added to
the server's events. Sounds are QuakeServer.Sounds.
QuakeServer.Events.print(server, :center, "Hello")

      


      
        Summary


  
    Functions
  


    
      
        particles(server, origin, direction, colour, count)

      


        Particles at origin thrown along direction, count of them in palette colour colour.



    


    
      
        print(server, where, text)

      


        A line of text printed for the player (:notify) or in the middle of the screen (:center).



    





      


      
        Functions


        


  
    
      
    
    
      particles(server, origin, direction, colour, count)



        
          
        

    

  


  

      

          @spec particles(
  QuakeServer.Server.t(),
  Cauldron3D.Vec.t(),
  Cauldron3D.Vec.t(),
  number(),
  number()
) ::
  QuakeServer.Server.t()


      


Particles at origin thrown along direction, count of them in palette colour colour.

  



  
    
      
    
    
      print(server, where, text)



        
          
        

    

  


  

      

          @spec print(QuakeServer.Server.t(), :notify | :center, String.t()) ::
  QuakeServer.Server.t()


      


A line of text printed for the player (:notify) or in the middle of the screen (:center).

  


        

      


  

    
QuakeServer.Extensions 
    



      
The builtins of an FTE server program: Quake's (QuakeServer.Builtins) and FTE's
extensions to them, by number and, for builtins a program binds by name, by name.
QuakeServer.Server.start("c1a0", source: MyGame.Source, builtins: QuakeServer.Extensions)
The families: strings (Strings, Format), recoding (Encoding: strconv,
strlennocol, strdecolorize, crc16, uri_escape, uri_unescape, argescape,
digest_hex, digest_ptr, base64encode, base64decode, ftou, utof), maths
(Maths), entities (Things), entity text (EntityText: generateentitydata,
writetofile, parseentitydata, loadfromdata, loadfromfile, find_list,
entityprotection), console variables, info keys and reflection (Settings),
abort and checkcommand (Control), storage (Store: hash tables, memory, files,
searches, string buffers), memory as bytes (Memory: createbuffer, memrealloc,
memcmp, memstrsize), files (Files: fwrite, search_getfilemtime,
search_fopen, fcopy, frename, fexists, rmtree), string buffers (Buffers:
buf_copy, buf_sort, bufstr_find, buf_loadfile, buf_writefile), JSON
(Json), the network (Web: uri_get, uri_post, netaddress_resolve,
sendpacket), effects, messages, routes, movement, lights, polygons, levels and
models.
A builtin neither knows raises QuakeC.Exec.Error.

      


      
        Summary


  
    Functions
  


    
      
        call(host, builtin, argc)

      


        Run builtin builtin, a number or a name, with argc arguments.



    


    
      
        known?(builtin)

      


        Whether builtin is one this module runs.



    





      


      
        Functions


        


  
    
      
    
    
      call(host, builtin, argc)



        
          
        

    

  


  

      

          @spec call(map(), integer() | String.t(), non_neg_integer()) :: map()


      


Run builtin builtin, a number or a name, with argc arguments.

  



  
    
      
    
    
      known?(builtin)



        
          
        

    

  


  

      

          @spec known?(integer() | String.t() | nil) :: boolean()


      


Whether builtin is one this module runs.

  


        

      


  

    
QuakeServer.Extensions.Buffers 
    



      
FTE's string buffer builtins beyond making, reading and writing single strings
(QuakeServer.Extensions.Store):
	buf_copy (463) — the second buffer replaced by a copy of the first
	buf_sort (464) — empty places dropped, then the strings sorted by their first
prefix bytes (all when 0 or less), backwards when the third argument is set
	bufstr_find (537) — the first index from start, stepping by step, whose string
matches: method 1 exact, 2 starts with, 3 ends with, 4 contains, else a wildcard
pattern (* stops at / and \, ? one character, case ignored); -1 for none
	buf_loadfile (535) — a file's lines added to a buffer (1, or 0 when the buffer or
file is missing or the name refused, QuakeServer.Extensions.Files.fix_name/1)
	buf_writefile (536) — a buffer's strings, from an index for a count, written to a
file open for writing, each followed by a newline (1, or 0 when either is missing)


      


      
        Summary


  
    Functions
  


    
      
        call(s, int, argc)

      


        Run string buffer builtin builtin.



    


    
      
        wildcard?(pattern, text)

      


        Whether text matches wildcard pattern as FTE's wildcmp: * stops at / and \, ? is any one character, case ignored.



    





      


      
        Functions


        


  
    
      
    
    
      call(s, int, argc)



        
          
        

    

  


  

      

          @spec call(map(), integer(), non_neg_integer()) :: map()


      


Run string buffer builtin builtin.

  



  
    
      
    
    
      wildcard?(pattern, text)



        
          
        

    

  


  

      

          @spec wildcard?(binary(), binary()) :: boolean()


      


Whether text matches wildcard pattern as FTE's wildcmp: * stops at / and \, ? is any one character, case ignored.

  


        

      


  

    
QuakeServer.Extensions.Control 
    



      
FTE's abort (211), which stops every QuakeC function running
(QuakeC.Exec.abort/1), and checkcommand (294), which says what a console name is,
in the order the console looks: 1 a command (the console's own,
QuakeServer.Console.command?/1, or one the program registered), 2 an alias, 3 a
console variable, 0 nothing.

      


      
        Summary


  
    Functions
  


    
      
        call(s, int, argc)

      


        Run builtin builtin, 211 or 294.



    





      


      
        Functions


        


  
    
      
    
    
      call(s, int, argc)



        
          
        

    

  


  

      

          @spec call(map(), integer(), non_neg_integer()) :: map()


      


Run builtin builtin, 211 or 294.

  


        

      


  

    
QuakeServer.Extensions.Effects 
    



      
FTE's effect and sound builtins: named particle effects by number, effects at a point
and along a trail, the te_ temporary effects, sounds at a point and with pitch, and
sound numbers. Each becomes an event for the client (QuakeServer.Server.emit/2):
	{:effect, name, %{origin:, direction:, count:}}
	{:trail, name, %{entity:, from:, to:}}
	{:temp, kind, map}, kind the effect's name without te_

sound (8) and pointsound (483) start sounds through QuakeServer.Sounds, with
FTE's arguments: pitch in percent, flags and a start offset; under a QuakeWorld program
without flags, channel bit 8 sends reliably and is taken out of the channel number.
Effect numbers are kept in the host's ext.effects, from 1 up, and reach the players
as FTE's particle precaches (QuakeServer.Precaches). As FTE's PF_sv_pointparticles
and PF_sv_trailparticles do, an effect with a number above 0 also goes to the players
that may hear its point (QuakeServer.Multicast, unreliably):
<<82, effect::little-16, origin>> (svcfte_pointparticles1) for one with count 1 and
no direction, else <<81, effect::little-16, origin, direction, count::little-16>>
(svcfte_pointparticles, count at most 65535); a trail as <<80, entity::little-16, effect::little-16, from, to>> (svcfte_trailparticles), its arguments taken in
DarkPlaces' order (entity first) when the second is a non-zero number. Points are
written as WriteCoord writes them.
getsoundindex(name) is the index of name in the server's sound list, adding it when
it is not there, or 0 when the second argument is given and not 0 and the sound is not
on the list.

      


      
        Summary


  
    Functions
  


    
      
        call(s, number, argc)

      


        Run effect builtin builtin (a number or a name).



    


    
      
        temps()

      


        The te_ builtin numbers.



    





      


      
        Functions


        


  
    
      
    
    
      call(s, number, argc)



        
          
        

    

  


  

      

          @spec call(map(), integer() | String.t(), non_neg_integer()) :: map()


      


Run effect builtin builtin (a number or a name).

  



  
    
      
    
    
      temps()



        
          
        

    

  


  

      

          @spec temps() :: [integer()]


      


The te_ builtin numbers.

  


        

      


  

    
QuakeServer.Extensions.Encoding 
    



      
FTE's builtins that recode text and bytes:
	strconv (224) — case (1 lower, 2 upper) and Quake's red and white character
sets for letters, digits and punctuation, as FTE's PF_strconv
	strlennocol (476), strdecolorize (477) — length and text with markup removed
(QuakeServer.Markup, by com_parseutf8, ezcompat_markup, dpcompat_console)
	crc16 (494) — Quake's CRC-16 (CCITT, from 0xFFFF) of the arguments joined, case
folded when the first argument is set
	uri_escape (510), uri_unescape (511) — percent encoding of every byte but
RFC 3986's unreserved ones, and back
	argescape (295) — a string quoted for the console as FTE's COM_QuotedString
	digest_hex (639), digest_ptr — a hex digest (MD4, MD5, SHA1, SHA2-224
or SHA224 and the 256, 384 and 512 ones likewise, CRC16 little end first) of
the arguments joined or of bytes in memory; null for another name
	base64encode, base64decode — bytes in memory to base 64, and base 64 to a new
block of memory (its length written to the second argument)
	ftou, utof — a float to an unsigned integer, and back with an optional shift and
bit count


      


      
        Summary


  
    Functions
  


    
      
        call(s, arg2, argc)

      


        Run recoding builtin builtin (a number or a name).



    


    
      
        crc16(data)

      


        Quake's CRC-16 of data: CCITT's polynomial 0x1021, starting from 0xFFFF.



    


    
      
        quoted(text, dp_console)

      


        Text quoted for the console as FTE's COM_QuotedString, escaped when it holds a newline or a quote.



    





      


      
        Functions


        


  
    
      
    
    
      call(s, arg2, argc)



        
          
        

    

  


  

      

          @spec call(map(), integer() | String.t(), non_neg_integer()) :: map()


      


Run recoding builtin builtin (a number or a name).

  



  
    
      
    
    
      crc16(data)



        
          
        

    

  


  

      

          @spec crc16(binary()) :: non_neg_integer()


      


Quake's CRC-16 of data: CCITT's polynomial 0x1021, starting from 0xFFFF.

  



  
    
      
    
    
      quoted(text, dp_console)



        
          
        

    

  


  

      

          @spec quoted(String.t(), boolean()) :: String.t()


      


Text quoted for the console as FTE's COM_QuotedString, escaped when it holds a newline or a quote.

  


        

      


  

    
QuakeServer.Extensions.EntityText 
    



      
FTE's builtins that write entities as text and read them back, as its PR_SaveEnt
and PR_RestoreEnt, and that list or protect entities:
	generateentitydata — an entity as { "field" "value" … }, every field that is
not all zero, by the program's field order, _x/_y/_z parts left out
	writetofile (606) — the same text added to a file open for writing
	parseentitydata (613) — text from a byte offset read into an entity: the offset
after it, or 0 when there is no {
	loadfromdata (529), loadfromfile (530) — every { … } of a string, or of a game
file, made into a new entity: 0, or -1 for an empty string or a missing file
	find_list — the entities whose field holds a value, compared by the given type,
as a list of entity numbers ending in 0 (in fresh memory); the count goes to the
fourth argument
	entityprotection — marks an entity read only (1) or not (0) and returns the value
given; find_list of strings passes over read-only entities

Text is read as QuakeC source is tokenized (// and /* */ comments, quoted strings
with \", \\, \n, \r and \t). A key starting _ is ignored, angle sets
the yaw of angles and light sets light_lev when there is no light field. An
entity given no keys is freed. Values: a string as written, numbers as C's strtod
and strtol read them, a vector as three numbers, a field by name, a function by name
after any N: prefix. Written values: a float or vector whole when it is whole, else
with six decimals (%f) or six significant digits (%g); a function as 0:name; a
string with \n, \" and \\ escaped.

      


      
        Summary


  
    Functions
  


    
      
        call(s, arg2, argc)

      


        Run entity text builtin builtin (a number or a name).



    


    
      
        restore(s, text, entity)

      


        Read one { … } from text into entity (a new one when nil), as FTE's
PR_RestoreEnt: {host, entity, bytes_used}, or nil when the text holds no entity.



    


    
      
        save(s, entity)

      


        Entity entity as FTE's PR_SaveEnt writes it.



    


    
      
        token(text)

      


        The next token of text as QuakeC's QCC_COM_Parse reads it and the text after it, or :eof.



    


    
      
        value(s, entity, type, offset)

      


        Field offset of entity, of type type, as text the way FTE's PR_UglyValueString
writes a value: functions as 0:name, whole floats and vectors without decimals,
strings with newlines, quotes and backslashes escaped.



    





      


      
        Functions


        


  
    
      
    
    
      call(s, arg2, argc)



        
          
        

    

  


  

      

          @spec call(map(), integer() | String.t(), non_neg_integer()) :: map()


      


Run entity text builtin builtin (a number or a name).

  



  
    
      
    
    
      restore(s, text, entity)



        
          
        

    

  


  

      

          @spec restore(map(), String.t(), non_neg_integer() | nil) ::
  {map(), non_neg_integer(), non_neg_integer()} | nil


      


Read one { … } from text into entity (a new one when nil), as FTE's
PR_RestoreEnt: {host, entity, bytes_used}, or nil when the text holds no entity.

  



  
    
      
    
    
      save(s, entity)



        
          
        

    

  


  

      

          @spec save(map(), non_neg_integer()) :: String.t()


      


Entity entity as FTE's PR_SaveEnt writes it.

  



  
    
      
    
    
      token(text)



        
          
        

    

  


  

      

          @spec token(String.t()) :: {String.t(), String.t()} | :eof


      


The next token of text as QuakeC's QCC_COM_Parse reads it and the text after it, or :eof.

  



  
    
      
    
    
      value(s, entity, type, offset)



        
          
        

    

  


  

      

          @spec value(map(), non_neg_integer(), atom(), non_neg_integer()) :: String.t()


      


Field offset of entity, of type type, as text the way FTE's PR_UglyValueString
writes a value: functions as 0:name, whole floats and vectors without decimals,
strings with newlines, quotes and backslashes escaped.

  


        

      


  

    
QuakeServer.Extensions.Files 
    



      
FTE's file builtins beyond opening, reading and writing (QuakeServer.Extensions.Store):
	fwrite — bytes from memory added to a file open for writing; returns how many
	search_getfilemtime — a search result's modification time as
YYYY-MM-DD HH:MM:SS (local time), null when not known
	search_fopen — a search result opened for reading: its handle, or -1
	fcopy (650), frename (651), fexists (653), rmtree (654)

Names pass FTE's QC_FixFileName (fix_name/1): a name with :, \, .. or a
leading /, or an empty one, is refused; others go under data/, with the plain name
read when data/ lacks it unless it is a .cfg file outside a folder or in
configs/. fcopy returns 0, or -1 when a name is refused or the source is missing;
as FTE's does, it writes what it read to the source's data/ name. frename moves one
of the program's written files: 0, -5 when there is none, -1 for a refused name.
fexists is whether the name, as given, is one of the program's written files.
rmtree prints that it is not implemented and does nothing, as FTE's does.

      


      
        Summary


  
    Functions
  


    
      
        call(s, arg2, argc)

      


        Run file builtin builtin (a number or a name).



    


    
      
        fix_name(name)

      


        A program's file name as FTE's QC_FixFileName takes it: {:ok, name, fallback}, the
name to use and the one to read when it is missing (or nil), or :error for a
refused name.



    


    
      
        write(s, handle, data)

      


        Add data to file handle when it is open for writing, as FTE's PF_fwrite_internal:
the host and how many bytes were written (0 for a file not open for writing).



    





      


      
        Functions


        


  
    
      
    
    
      call(s, arg2, argc)



        
          
        

    

  


  

      

          @spec call(map(), integer() | String.t(), non_neg_integer()) :: map()


      


Run file builtin builtin (a number or a name).

  



  
    
      
    
    
      fix_name(name)



        
          
        

    

  


  

      

          @spec fix_name(String.t()) :: {:ok, String.t(), String.t() | nil} | :error


      


A program's file name as FTE's QC_FixFileName takes it: {:ok, name, fallback}, the
name to use and the one to read when it is missing (or nil), or :error for a
refused name.

  



  
    
      
    
    
      write(s, handle, data)



        
          
        

    

  


  

      

          @spec write(map(), integer(), binary()) :: {map(), non_neg_integer()}


      


Add data to file handle when it is open for writing, as FTE's PF_fwrite_internal:
the host and how many bytes were written (0 for a file not open for writing).

  


        

      


  

    
QuakeServer.Extensions.Format 
    



      
QuakeC's sprintf: C's conversions over the builtin's arguments.
QuakeServer.Extensions.Format.sprintf(host, "%s has %d health", 1, argc)
Conversions: d and i whole numbers, u unsigned, x and X hexadecimal, o
octal, c a character code, e, E, f, F, g and G floats, s text, S text
in quotes, v a vector, p a pointer, %% a percent sign. Flags -, 0, +, space
and #, a width and a precision (either may be *, taken from the next argument) and
the size prefixes l, h and ll are accepted; the size prefixes change nothing, as
every argument is read for what it holds.

      


      
        Summary


  
    Functions
  


    
      
        float(value, conversion, precision, flags \\ [])

      


        A float as C's %f, %e or %g writes it, precision places.



    


    
      
        sprintf(host, format, first, argc)

      


        Format format with the arguments from number first up to argc.



    





      


      
        Functions


        


    

  
    
      
    
    
      float(value, conversion, precision, flags \\ [])



        
          
        

    

  


  

      

          @spec float(number(), char(), non_neg_integer(), [char()]) :: String.t()


      


A float as C's %f, %e or %g writes it, precision places.

  



  
    
      
    
    
      sprintf(host, format, first, argc)



        
          
        

    

  


  

      

          @spec sprintf(map(), String.t(), non_neg_integer(), non_neg_integer()) :: String.t()


      


Format format with the arguments from number first up to argc.

  


        

      


  

    
QuakeServer.Extensions.Json 
    



      
FTE's JSON builtins: json_parse lays the parsed tree out in the program's memory and
returns its root node's address (null when the text is not JSON); the others read a
node: json_get_value_type (0 string, 1 number, 2 object, 3 array, 4 true, 5 false,
6 null), json_get_name, json_get_integer, json_get_float, json_get_string,
json_get_length, json_get_child_at_index and json_find_object_child (null when
absent). json_free gives the tree's memory back. A null node reads as JSON null.
js_run_script returns null, as FTE does outside its web build.
A node is four words: its type, its name (a string, or 0), and either a number, a
string, or the address of its first child and its child count; an object's or array's
children are laid out one after another.

      


      
        Summary


  
    Functions
  


    
      
        call(s, binary, argc)

      


        Run JSON builtin builtin.



    





      


      
        Functions


        


  
    
      
    
    
      call(s, binary, argc)



        
          
        

    

  


  

      

          @spec call(map(), String.t(), non_neg_integer()) :: map()


      


Run JSON builtin builtin.

  


        

      


  

    
QuakeServer.Extensions.Levels 
    



      
FTE's changelevel(map, optional startspot): the first change asked for in a frame
is kept, in the server's changelevel and, given a second argument, the landmark in
changelevel_startspot; later ones are ignored.

      


      
        Summary


  
    Functions
  


    
      
        call(s, int, argc)

      


        Run level builtin builtin.



    





      


      
        Functions


        


  
    
      
    
    
      call(s, int, argc)



        
          
        

    

  


  

      

          @spec call(map(), integer(), non_neg_integer()) :: map()


      


Run level builtin builtin.

  


        

      


  

    
QuakeServer.Extensions.Lights 
    



      
FTE's light builtins: getlight (the world's light at a point, 0 to 255 a channel,
as Cauldron3D.Bsp.Light.at/4 finds it), lightstyle with an optional colour,
getlightstyle (the pattern, and the colour through its second argument) and
getlightstylergb (the colour scaled by the pattern's brightness now, m being 1.03).
Colours are kept in the host's ext.lightstyle_rgb, style to {r, g, b}, white when
never given.

      


      
        Summary


  
    Functions
  


    
      
        call(s, arg2, argc)

      


        Run light style builtin builtin (a number or a name).



    


    
      
        scales(s)

      


        Every light style's scale now, style to scale, 256 normal.



    





      


      
        Functions


        


  
    
      
    
    
      call(s, arg2, argc)



        
          
        

    

  


  

      

          @spec call(map(), integer() | String.t(), non_neg_integer()) :: map()


      


Run light style builtin builtin (a number or a name).

  



  
    
      
    
    
      scales(s)



        
          
        

    

  


  

      

          @spec scales(map()) :: %{required(non_neg_integer()) => float()}


      


Every light style's scale now, style to scale, 256 normal.

  


        

      


  

    
QuakeServer.Extensions.Maths 
    



      
FTE's arithmetic builtins: trigonometry, powers, logarithms, modulo, clamping, bit
shifts, angle and vector helpers, and turning the v_forward, v_right, v_up axes.

      


      
        Summary


  
    Functions
  


    
      
        call(s, builtin, argc)

      


        Run arithmetic builtin builtin (a number or a name).



    





      


      
        Functions


        


  
    
      
    
    
      call(s, builtin, argc)



        
          
        

    

  


  

      

          @spec call(map(), integer() | String.t(), non_neg_integer()) :: map()


      


Run arithmetic builtin builtin (a number or a name).

  


        

      


  

    
QuakeServer.Extensions.Memory 
    



      
FTE's builtins over a program's memory as bytes: createbuffer (a zeroed block one
byte longer than asked, or null for a size below 1), memrealloc (a new block holding
the old one's bytes, the old one given back; a size of 0 is taken as 1, one below 0 or
above 16 MiB fails with null), memcmp (bytes compared as unsigned, the sign of the
first difference) and memstrsize (a string's length in bytes).
Memory words hold integers, floats and strings made while running; as bytes an integer
is its 32 bits and a float its single-precision bits, little end first, and a string
reads as zeros.

      


      
        Summary


  
    Functions
  


    
      
        bytes(qc, address, size)

      


        size bytes of the program's memory from byte address address.



    


    
      
        call(s, binary, argc)

      


        Run memory builtin builtin.



    


    
      
        put_bytes(qc, address, data)

      


        Write data into the program's memory from byte address address, the bytes around it in its words kept.



    





      


      
        Functions


        


  
    
      
    
    
      bytes(qc, address, size)



        
          
        

    

  


  

      

          @spec bytes(QuakeC.t(), integer(), non_neg_integer()) :: binary()


      


size bytes of the program's memory from byte address address.

  



  
    
      
    
    
      call(s, binary, argc)



        
          
        

    

  


  

      

          @spec call(map(), String.t(), non_neg_integer()) :: map()


      


Run memory builtin builtin.

  



  
    
      
    
    
      put_bytes(qc, address, data)



        
          
        

    

  


  

      

          @spec put_bytes(QuakeC.t(), integer(), binary()) :: QuakeC.t()


      


Write data into the program's memory from byte address address, the bytes around it in its words kept.

  


        

      


  

    
QuakeServer.Extensions.Models 
    



      
FTE's model builtins: model numbers by name and names by number; a studio model's
sequences ("frames") by name and action, their length and their events; skeleton
objects; tags (a studio model's bones, then its attachments, numbered from 1) and where
a tag lies on an entity in the world; and the surfaces of a brush model, with their
corners' position, texture axes, normal, texture and lightmap places and light.
An entity's pose is its frame (the sequence), frame1time (seconds into it),
bonecontrol1 to bonecontrol5 and subblendfrac with subblend2frac. processmodelevents runs its
callback for each event from the base time up to but not including the target time, a
looping sequence's events coming round every (frames - 1) / fps seconds; nothing runs
when the two times are equal. Skeleton objects live in the host's
ext.skeletons.

      


      
        Summary


  
    Functions
  


    
      
        call(s, arg2, argc)

      


        Run model builtin builtin (a number or a name).



    


    
      
        skeleton_transforms(s, handle)

      


        Skeleton object handle's bones as transforms from bone space to the model's, or nil.



    





      


      
        Functions


        


  
    
      
    
    
      call(s, arg2, argc)



        
          
        

    

  


  

      

          @spec call(map(), integer() | String.t(), non_neg_integer()) :: map()


      


Run model builtin builtin (a number or a name).

  



  
    
      
    
    
      skeleton_transforms(s, handle)



        
          
        

    

  


  

      

          @spec skeleton_transforms(map(), integer()) :: tuple() | nil


      


Skeleton object handle's bones as transforms from bone space to the model's, or nil.

  


        

      


  

    
QuakeServer.Extensions.Movement 
    



      
FTE's movement builtins: the engine's player movement (runstandardplayerphysics),
area portals (openportal) and the rigid-body physics calls.
runstandardplayerphysics(entity) moves entity with QuakeServer.Pmove by the
input_timelength, input_angles, input_movevalues and input_buttons globals,
in steps of at most 50 milliseconds. It reads the entity's origin, oldorigin,
velocity, mins, maxs, gravitydir, gravity, maxspeed, hasted, flags,
movetype, health, teleport_time and pmove_flags. After each step it writes
origin, oldorigin, velocity, v_angle, waterlevel, watertype,
teleport_time, pmove_flags (1 jump held, 2 on a ladder), flags (FL_ONGROUND
	and, on ground, groundentity; links the entity, touching its triggers; and runs
the touch of each entity the step ran into, each at most once per call.

The player meets the world and the entities within 256 units whose solid is a box
(2), slide box (3), brush (4), ladder (20) or a trigger (1) with a negative skin,
other than its own missiles, those dimension_hit and dimension_solid keep apart
(255 when the program lacks the fields) and those with no width. A negative skin
gives contents to the whole entity: -2, -8 and -18 block the player, the others only
fill. The movement settings are the cvars sv_gravity, sv_stopspeed,
sv_maxspeed, sv_spectatormaxspeed, sv_accelerate, sv_wateraccelerate,
sv_friction, sv_waterfriction, sv_bigcoords, pm_noround, pm_bunnyspeedcap,
pm_ktjump, pm_walljump, pm_slidefix, pm_airstep, pm_pground,
pm_stepdown, pm_slidyslopes, pm_autobunny and pm_bunnyfriction, and
pm_flyfriction (4), pm_watersinkspeed (60), pm_edgefriction (2, testing ledges
with the player's box while empty) and pm_stepheight (18), which take the value in
brackets while empty. sv_brokenmovetypes and sv_nqplayerphysics choose the
movement type as FTE does; entities 1 up to sv_playerslots are players.
Portal states are kept in the host's ext.portals, entity number to state; a map
without areas is not divided by them. There is no rigid-body engine:
physics_supported answers false and physics_enable, physics_addforce and
physics_addtorque change nothing.

      


      
        Summary


  
    Functions
  


    
      
        call(s, builtin, argc)

      


        Run movement builtin builtin (a number or a name).



    





      


      
        Functions


        


  
    
      
    
    
      call(s, builtin, argc)



        
          
        

    

  


  

      

          @spec call(map(), integer() | String.t(), non_neg_integer()) :: map()


      


Run movement builtin builtin (a number or a name).

  


        

      


  

    
QuakeServer.Extensions.Net 
    



      
FTE's message builtins beyond Quake's: writing floats and integers, and multicast,
which sends the message built with MSG_MULTICAST (QuakeServer.Multicast.send/4)
and starts a new one.

      


      
        Summary


  
    Functions
  


    
      
        call(s, builtin, argc)

      


        Run message builtin builtin (a number or a name).



    





      


      
        Functions


        


  
    
      
    
    
      call(s, builtin, argc)



        
          
        

    

  


  

      

          @spec call(map(), integer() | String.t(), non_neg_integer()) :: map()


      


Run message builtin builtin (a number or a name).

  


        

      


  

    
QuakeServer.Extensions.Polygons 
    



      
FTE's server polygon builtins, for drawing in the world from the server program:
R_BeginPolygon(texture, flags, is2d), R_PolygonVertex(origin, texcoords, rgb, alpha) and R_EndPolygon(). Each finished polygon becomes the event
{:polygon, %{texture:, flags:, flat?:, vertices: [{origin, texcoords, rgb, alpha}]}}
(QuakeServer.Server.emit/2), and the next starts on the same texture.
The polygon being built is kept in the host's ext.polygon.

      


      
        Summary


  
    Functions
  


    
      
        call(s, int, argc)

      


        Run polygon builtin builtin.



    





      


      
        Functions


        


  
    
      
    
    
      call(s, int, argc)



        
          
        

    

  


  

      

          @spec call(map(), integer(), non_neg_integer()) :: map()


      


Run polygon builtin builtin.

  


        

      


  

    
QuakeServer.Extensions.Routes 
    



      
FTE's route_calculate (sv_move.c): a path over the level's waypoints from where an
entity stands to a destination, handed to the program's callback at the start of the
next frame (run/1) as a list of nodes in allocated memory.
The waypoints are read once a level, the first time a route is asked for, from the
first of data/<map>.way, bots/navigation/<map>.nav and maps/<map>.bsp.way that
exists, in FTE's text form: a count, then for each waypoint x y z radius links
followed by links lines of target cost flags. With none, the level has no
waypoints.
The start and end waypoints are those nearest the entity and the destination, a
waypoint whose radius holds the point first, and otherwise only one the point can see
through the world model. The path is FTE's A* search over the links, leaving out links
with any of the deny flags.
The callback is callback(entity, destination, count, nodes), count an integer;
nodes points at count records of five words: the place x y z, the flags of the
link that reaches it (an integer) and its radius. Record 0 is the destination (flags
LF_DESTINATION, radius 32), then the waypoints from the end back to the start, then
the entity's place (flags 0, radius 32): the last record is the first place to go.
Without a path the records are the destination and the entity's place, radius 0.

      


      
        Summary


  
    Functions
  


    
      
        call(s, binary, argc)

      


        Run route_calculate.



    


    
      
        run(server)

      


        Hand every route asked for since the last call to its callback, oldest first.



    





      


      
        Functions


        


  
    
      
    
    
      call(s, binary, argc)



        
          
        

    

  


  

      

          @spec call(map(), String.t(), non_neg_integer()) :: map()


      


Run route_calculate.

  



  
    
      
    
    
      run(server)



        
          
        

    

  


  

      

          @spec run(QuakeServer.Server.t()) :: QuakeServer.Server.t()


      


Hand every route asked for since the last call to its callback, oldest first.

  


        

      


  

    
QuakeServer.Extensions.Settings 
    



      
FTE's builtins about the engine around the program: console variables (cvar,
cvar_string, cvar_set, cvar_setf, registercvar, cvar_defstring,
cvar_type, cvar_description, buf_cvarlist, cvars_haveunsaved, as FTE's
pr_bgcmd.c runs them on the host's QuakeServer.Cvars table), server and player info
keys, which extensions and functions exist, calling functions by name, the time,
printing, console commands, registered stats, and the kinds of client.
registercvar(name, value, flags) takes the value only when given flags too, as FTE
reads its arguments; DarkPlaces flag bits 16 (cheat), 32 (archive), 256 (server
info), 512 (user info) and 2048 (private) are taken, any other is warned about.
cvar_type gives FTE's bits: 1 there, 2 archived, 4 private, 8 the engine's, 16 has
a description, 32 read only.
readcmd runs the console commands queued so far, then its text, and returns what
they printed, kept off the console, followed by PF_readcmd: and the text, as FTE's
redirected console gives it.
Info keys live in the host's ext.serverinfo and ext.userinfo (by entity), stats in
ext.stats, registered commands in ext.commands.

      


      
        Summary


  
    Functions
  


    
      
        call(s, builtin, argc)

      


        Run settings builtin builtin (a number or a name).



    


    
      
        cvar_value(s, name)

      


        Console variable name as a server program's cvar reads it: pr_checkextension is
checkextension's builtin number (0 when the variable is set to 0),
pr_builtin_find and pr_map_builtin 0, halflifebsp 1 on a Half-Life map; any
other name its value as readable/2 finds it, 0 when there is none.



    


    
      
        extension?(name)

      


        Whether name is one of the extensions checkextension (99) reports, ignoring ASCII case, as FTE's menu program checks.



    


    
      
        info(s, entity, key)

      


        Info key key of entity: the server's for the world, a player's own otherwise; "" when unset.



    


    
      
        info_string(s)

      


        The server's info keys as an info string, \key\value for each.



    


    
      
        put_info(s, entity, key, value)

      


        Set info key key of entity (the world for the server's own). A change to the
server's own goes to every player reliably as svc_serverinfo (52, the key and value
as strings).



    


    
      
        readable(s, name)

      


        Console variable name as a program reads it (FTE's PF_Cvar_FindOrGet): made when
there is none and pr_autocreatecvars is set (empty, or sv_maxairspeed 30 and
sv_jumpvelocity 270), nil when it is not there or programs may not read it
(:nounsafeexpand).



    


    
      
        server_key(s, key)

      


        Server key key as a client program reads it (PF_cl_serverkey_internal): ip
loopback, servername local, constate active, pausestate 1 or 0 by the
host's ext.paused, maxplayers 1, protocol QuakeWorld FTE, transferring and
dlstate empty, loadstate 0 0 0 ""; any other key from the server's info.



    


    
      
        set_cvar(s, name, value)

      


        Set console variable name to value as a program's cvar_set does: made when there
is none (readable/2), and left alone when no program may set it
(:notfromserver).



    





      


      
        Functions


        


  
    
      
    
    
      call(s, builtin, argc)



        
          
        

    

  


  

      

          @spec call(map(), integer() | String.t(), non_neg_integer()) :: map()


      


Run settings builtin builtin (a number or a name).

  



  
    
      
    
    
      cvar_value(s, name)



        
          
        

    

  


  

      

          @spec cvar_value(map(), String.t()) :: float()


      


Console variable name as a server program's cvar reads it: pr_checkextension is
checkextension's builtin number (0 when the variable is set to 0),
pr_builtin_find and pr_map_builtin 0, halflifebsp 1 on a Half-Life map; any
other name its value as readable/2 finds it, 0 when there is none.

  



  
    
      
    
    
      extension?(name)



        
          
        

    

  


  

      

          @spec extension?(String.t()) :: boolean()


      


Whether name is one of the extensions checkextension (99) reports, ignoring ASCII case, as FTE's menu program checks.

  



  
    
      
    
    
      info(s, entity, key)



        
          
        

    

  


  

      

          @spec info(map(), non_neg_integer(), String.t()) :: String.t()


      


Info key key of entity: the server's for the world, a player's own otherwise; "" when unset.

  



  
    
      
    
    
      info_string(s)



        
          
        

    

  


  

      

          @spec info_string(map()) :: String.t()


      


The server's info keys as an info string, \key\value for each.

  



  
    
      
    
    
      put_info(s, entity, key, value)



        
          
        

    

  


  

      

          @spec put_info(map(), non_neg_integer(), String.t(), String.t()) :: map()


      


Set info key key of entity (the world for the server's own). A change to the
server's own goes to every player reliably as svc_serverinfo (52, the key and value
as strings).

  



  
    
      
    
    
      readable(s, name)



        
          
        

    

  


  

      

          @spec readable(map(), String.t()) :: QuakeServer.Cvars.Cvar.t() | nil


      


Console variable name as a program reads it (FTE's PF_Cvar_FindOrGet): made when
there is none and pr_autocreatecvars is set (empty, or sv_maxairspeed 30 and
sv_jumpvelocity 270), nil when it is not there or programs may not read it
(:nounsafeexpand).

  



  
    
      
    
    
      server_key(s, key)



        
          
        

    

  


  

      

          @spec server_key(map(), String.t()) :: String.t()


      


Server key key as a client program reads it (PF_cl_serverkey_internal): ip
loopback, servername local, constate active, pausestate 1 or 0 by the
host's ext.paused, maxplayers 1, protocol QuakeWorld FTE, transferring and
dlstate empty, loadstate 0 0 0 ""; any other key from the server's info.

  



  
    
      
    
    
      set_cvar(s, name, value)



        
          
        

    

  


  

      

          @spec set_cvar(map(), String.t(), String.t()) :: map()


      


Set console variable name to value as a program's cvar_set does: made when there
is none (readable/2), and left alone when no program may set it
(:notfromserver).

  


        

      


  

    
QuakeServer.Extensions.Store 
    



      
FTE's builtins that keep things: hash tables, allocated memory, files, file searches and
string buffers.
Files are read from the game (QuakeServer.Source's optional read/1 and list/1)
and, under data/, from the files the program wrote; fopen of a name without
data/ reads data/name first, then name. Written files are kept in the
host's ext.written and, when the host has a data_dir, also written there. Each
written file keeps the entity table of its blocks, and a file carried from an earlier
level is read with its entity numbers translated (QuakeServer.EntityTable).
State lives in the host's ext: hashes, files, searches, buffers, each a map
from handle to contents, and next_handle. The game's files a search pattern matches
are kept in listings, by pattern, for the host's life.

      


      
        Summary


  
    Functions
  


    
      
        buffer_size(buffer)

      


        How many places string buffer buffer has: one past its highest index, 0 when empty.



    


    
      
        call(s, arg2, argc)

      


        Run storage builtin builtin (a number or a name).



    


    
      
        entry(s, kind, handle)

      


        What handle handle of kind (:files, :buffers, :searches or :hashes) holds, or nil.



    


    
      
        modified(s, name)

      


        The modification time of written file name under the host's data_dir, as seconds since 1970, or nil.



    


    
      
        new_handle(s)

      


        A handle number not yet given out, and the host that has given it.



    


    
      
        open_buffer(s, name, data, at)

      


        Open data as file name for the program to read from byte at, as FTE's
PR_QCFile_From_Buffer hands an engine buffer to the program; returns the host and
the file's handle.



    


    
      
        open_output(s, name, data)

      


        Open file name for the program to write after data, as FTE's PR_QCFile_From_VFS
hands it an engine file; closed by the program, it is kept as the program's written
files are. Returns the host and the file's handle.



    


    
      
        output(s, handle, name)

      


        What file handle, opened by open_output/3 as name, holds: its text while open,
the written file name once the program has closed it.



    


    
      
        put_entry(s, kind, handle, value)

      


        Make handle handle of kind hold value.



    


    
      
        read(s, name)

      


        The bytes of game file name, the program's own written files first; nil when there is none.



    


    
      
        remove(s, name)

      


        Drop the program's written file name, from ext.written and from the host's data_dir.



    


    
      
        write(s, name, data)

      


        Keep data as the program's written file name: in the host's ext.written and,
when the host has a data_dir, under it.



    


    
      
        written?(s, name)

      


        Whether name is one of the program's written files, kept or under the host's data_dir.



    





      


      
        Functions


        


  
    
      
    
    
      buffer_size(buffer)



        
          
        

    

  


  

      

          @spec buffer_size(map()) :: non_neg_integer()


      


How many places string buffer buffer has: one past its highest index, 0 when empty.

  



  
    
      
    
    
      call(s, arg2, argc)



        
          
        

    

  


  

      

          @spec call(map(), integer() | String.t(), non_neg_integer()) :: map()


      


Run storage builtin builtin (a number or a name).

  



  
    
      
    
    
      entry(s, kind, handle)



        
          
        

    

  


  

      

          @spec entry(map(), atom(), integer()) :: term()


      


What handle handle of kind (:files, :buffers, :searches or :hashes) holds, or nil.

  



  
    
      
    
    
      modified(s, name)



        
          
        

    

  


  

      

          @spec modified(map(), String.t()) :: integer() | nil


      


The modification time of written file name under the host's data_dir, as seconds since 1970, or nil.

  



  
    
      
    
    
      new_handle(s)



        
          
        

    

  


  

      

          @spec new_handle(map()) :: {map(), pos_integer()}


      


A handle number not yet given out, and the host that has given it.

  



  
    
      
    
    
      open_buffer(s, name, data, at)



        
          
        

    

  


  

      

          @spec open_buffer(map(), String.t(), binary(), non_neg_integer()) ::
  {map(), pos_integer()}


      


Open data as file name for the program to read from byte at, as FTE's
PR_QCFile_From_Buffer hands an engine buffer to the program; returns the host and
the file's handle.

  



  
    
      
    
    
      open_output(s, name, data)



        
          
        

    

  


  

      

          @spec open_output(map(), String.t(), binary()) :: {map(), pos_integer()}


      


Open file name for the program to write after data, as FTE's PR_QCFile_From_VFS
hands it an engine file; closed by the program, it is kept as the program's written
files are. Returns the host and the file's handle.

  



  
    
      
    
    
      output(s, handle, name)



        
          
        

    

  


  

      

          @spec output(map(), pos_integer(), String.t()) :: binary()


      


What file handle, opened by open_output/3 as name, holds: its text while open,
the written file name once the program has closed it.

  



  
    
      
    
    
      put_entry(s, kind, handle, value)



        
          
        

    

  


  

      

          @spec put_entry(map(), atom(), integer(), term()) :: map()


      


Make handle handle of kind hold value.

  



  
    
      
    
    
      read(s, name)



        
          
        

    

  


  

      

          @spec read(map(), String.t()) :: binary() | nil


      


The bytes of game file name, the program's own written files first; nil when there is none.

  



  
    
      
    
    
      remove(s, name)



        
          
        

    

  


  

      

          @spec remove(map(), String.t()) :: map()


      


Drop the program's written file name, from ext.written and from the host's data_dir.

  



  
    
      
    
    
      write(s, name, data)



        
          
        

    

  


  

      

          @spec write(map(), String.t(), binary()) :: map()


      


Keep data as the program's written file name: in the host's ext.written and,
when the host has a data_dir, under it.

  



  
    
      
    
    
      written?(s, name)



        
          
        

    

  


  

      

          @spec written?(map(), String.t()) :: boolean()


      


Whether name is one of the program's written files, kept or under the host's data_dir.

  


        

      


  

    
QuakeServer.Extensions.Strings 
    



      
FTE's string builtins: length, joining, cutting, searching, comparing, case, number
conversion, sprintf, and the tokenizers whose tokens argv reads back.
The tokens live in the host's ext.tokens as {text, start, stop}.

      


      
        Summary


  
    Functions
  


    
      
        call(s, arg2, argc)

      


        Run string builtin builtin (a number or a name).



    


    
      
        info_pairs(info)

      


        The {key, value} pairs of an info string such as \\name\\player\\team\\red.



    


    
      
        number(text)

      


        A number read from the front of text as atof reads it into a 32-bit float, 0.0 when there is none (QuakeServer.TextNumbers.atof/1).



    


    
      
        tokenize(text)

      


        Tokens of text as Quake's parser reads them: quoted strings whole, { } ( ) ' : alone.



    


    
      
        tokenize_console(text)

      


        Tokens of text as the console reads a command: quoted strings whole, words split at spaces.



    





      


      
        Functions


        


  
    
      
    
    
      call(s, arg2, argc)



        
          
        

    

  


  

      

          @spec call(map(), integer() | String.t(), non_neg_integer()) :: map()


      


Run string builtin builtin (a number or a name).

  



  
    
      
    
    
      info_pairs(info)



        
          
        

    

  


  

      

          @spec info_pairs(String.t()) :: [{String.t(), String.t()}]


      


The {key, value} pairs of an info string such as \\name\\player\\team\\red.

  



  
    
      
    
    
      number(text)



        
          
        

    

  


  

      

          @spec number(String.t()) :: float()


      


A number read from the front of text as atof reads it into a 32-bit float, 0.0 when there is none (QuakeServer.TextNumbers.atof/1).

  



  
    
      
    
    
      tokenize(text)



        
          
        

    

  


  

      

          @spec tokenize(String.t()) :: [{String.t(), non_neg_integer(), non_neg_integer()}]


      


Tokens of text as Quake's parser reads them: quoted strings whole, { } ( ) ' : alone.

  



  
    
      
    
    
      tokenize_console(text)



        
          
        

    

  


  

      

          @spec tokenize_console(String.t()) :: [
  {String.t(), non_neg_integer(), non_neg_integer()}
]


      


Tokens of text as the console reads a command: quoted strings whole, words split at spaces.

  


        

      


  

    
QuakeServer.Extensions.Things 
    



      
FTE's entity builtins: finding by float, flags and string into chains, entity numbers,
copying, freeing at once, box traces and tossed traces, potentially-visible checks,
touching triggers, turning in pitch, attachments, and reading and writing fields by
their place in the program's field list.
A field read as text (getentityfieldstring, 499) is written as
QuakeServer.Extensions.EntityText.value/4 writes it, or null when FTE leaves it out:
drawflags at 96, uniquespawnid, dimension_solid, dimension_hit,
dimension_see and dimension_seen at 255, a value whose first word is 0, and a zero
vector when the program's first field is a vector.
edict_num (459) gives the entity of a number, the world for one out of range; while
the program reads a file carried from an earlier level the number is first translated
through the file's entity table (QuakeServer.EntityTable.entity/2).

      


      
        Summary


  
    Functions
  


    
      
        call(s, arg2, argc)

      


        Run entity builtin builtin (a number or a name).



    





      


      
        Functions


        


  
    
      
    
    
      call(s, arg2, argc)



        
          
        

    

  


  

      

          @spec call(map(), integer() | String.t(), non_neg_integer()) :: map()


      


Run entity builtin builtin (a number or a name).

  


        

      


  

    
QuakeServer.Extensions.Web 
    



      
FTE's network builtins:
	uri_get (513, also as uri_post) — an HTTP request: a GET, or with a MIME type a
POST of the fourth argument (or of string buffer five's strings joined by the
fourth). Returns 1 and runs the request apart; run/1 hands each reply to the
program's URI_Get_Callback(id, code, data, length) with self as it was, the
code 0 for HTTP 200 and the status otherwise (0 when there was no reply). Returns
0, printing why, while pr_enable_uriget is 0 or 32 requests are waiting.
	netaddress_resolve (625) — an address as a.b.c.d:port ([v6]:port for IPv6,
no port when it is 0), QLoopBack:port for internalserver or QLoopBack, the
default port used when none is given; the empty string when it cannot be resolved
or net_enabled is 0
	sendpacket (242) — an out-of-band packet: the server holds no network sockets,
so nothing is sent and it returns 0

Replies wait in a table belonging to the host's process (ext.uri_replies).

      


      
        Summary


  
    Functions
  


    
      
        call(s, arg2, argc)

      


        Run network builtin builtin.



    


    
      
        run(s)

      


        Hand every reply that has come since the last call to the program's URI_Get_Callback, in the order they came.



    





      


      
        Functions


        


  
    
      
    
    
      call(s, arg2, argc)



        
          
        

    

  


  

      

          @spec call(map(), integer() | String.t(), non_neg_integer()) :: map()


      


Run network builtin builtin.

  



  
    
      
    
    
      run(s)



        
          
        

    

  


  

      

          @spec run(map()) :: map()


      


Hand every reply that has come since the last call to the program's URI_Get_Callback, in the order they came.

  


        

      


  

    
QuakeServer.Keys 
    



      
FTE's key numbers (keynum_t), key names and modifiers, and the QuakeC key codes the
client and menu programs use for them, as FTE's keys.c and pr_clcmd.c number,
name and translate them.
QuakeServer.Keys.string_to_keynum("ctrl+w")
#=> {119, 4}
QuakeServer.Keys.keynum_to_string(QuakeServer.Keys.keynum(:uparrow), 0)
#=> "UPARROW"
QuakeServer.Keys.to_qc(QuakeServer.Keys.keynum(:mouse1))
#=> 512
A key number below 128 is the key's ASCII code (letters lower case). A modifier is a
bit set of shift (1), alt (2) and ctrl (4); with altbindmap (8) set, the low
bits name a bind map instead. string_to_keynum/1 gives :all as the modifier when
the name has no modifier prefix (every modifier state); a std_ or std+ prefix
means no modifier (0).

      


      
        Summary


  
    Types
  


    
      
        keynum()

      


    


    
      
        modifier()

      


    





  
    Functions
  


    
      
        from_qc(code)

      


        The key number for QuakeC key code code (FTE's MP_TranslateQCtoFTECodes).



    


    
      
        keynum(name)

      


        The number of FTE key name (an atom of keynum_t without its K_, lower case).



    


    
      
        keynum_to_string(keynum, modifier)

      


        The name of key number keynum with modifier written before it (Ctrl+, Alt+,
Shift+ in that order; a bind map is not written), as FTE's Key_KeynumToString.



    


    
      
        max()

      


        One past the highest key number (FTE's K_MAX).



    


    
      
        string_to_keynum(text)

      


        The key number and modifier a key name such as "w", "MOUSE1", "K_ENTER",
"ctrl+shift+a" or "std_f1" names, or {-1, modifier} when it names no key
(FTE's Key_StringToKeynum).



    


    
      
        to_qc(keynum)

      


        The QuakeC key code for key number keynum (FTE's MP_TranslateFTEtoQCCodes).



    





      


      
        Types


        


  
    
      
    
    
      keynum()



        
          
        

    

  


  

      

          @type keynum() :: integer()


      



  



  
    
      
    
    
      modifier()



        
          
        

    

  


  

      

          @type modifier() :: 0..15 | :all


      



  


        

      

      
        Functions


        


  
    
      
    
    
      from_qc(code)



        
          
        

    

  


  

      

          @spec from_qc(integer()) :: keynum()


      


The key number for QuakeC key code code (FTE's MP_TranslateQCtoFTECodes).

  



  
    
      
    
    
      keynum(name)



        
          
        

    

  


  

      

          @spec keynum(atom()) :: keynum()


      


The number of FTE key name (an atom of keynum_t without its K_, lower case).

  



  
    
      
    
    
      keynum_to_string(keynum, modifier)



        
          
        

    

  


  

      

          @spec keynum_to_string(keynum(), integer()) :: String.t()


      


The name of key number keynum with modifier written before it (Ctrl+, Alt+,
Shift+ in that order; a bind map is not written), as FTE's Key_KeynumToString.

  



  
    
      
    
    
      max()



        
          
        

    

  


  

      

          @spec max() :: pos_integer()


      


One past the highest key number (FTE's K_MAX).

  



  
    
      
    
    
      string_to_keynum(text)



        
          
        

    

  


  

      

          @spec string_to_keynum(String.t()) :: {keynum(), modifier()}


      


The key number and modifier a key name such as "w", "MOUSE1", "K_ENTER",
"ctrl+shift+a" or "std_f1" names, or {-1, modifier} when it names no key
(FTE's Key_StringToKeynum).

  



  
    
      
    
    
      to_qc(keynum)



        
          
        

    

  


  

      

          @spec to_qc(keynum()) :: integer()


      


The QuakeC key code for key number keynum (FTE's MP_TranslateFTEtoQCCodes).

  


        

      


  

    
QuakeServer.Markup 
    



      
Text with FTE's markup reduced to the characters it shows, as FTE's
COM_ParseFunString followed by COM_DeFunString with flags ignored: colour and
style codes are dropped and a link's hidden part with them.
QuakeServer.Markup.plain("^1red ^[link\\info^]", utf8: 1)
#=> "red link"
Markup read: ^0–^9, ^&FB, ^b, ^d, ^a, ^m, ^h, ^s, ^r, ^xRGB
(colours and styles, dropped), ^Uxxxx and ^{x…} (a character by number),
^[text\\info^] (a link: text stays), ^`u8:…`= (UTF-8 text), ^^ (a caret);
with ezquake: true, &cRGB, &r and =`k8:…`= (KOI8 text). Any other ^ stays.
A first byte of 1 or 2 (or 3 with dp_console: true) is dropped.
Options: :utf8 is FTE's com_parseutf8 (default 1): above 0 bytes are read as UTF-8
until one is not valid and characters are written as UTF-8; below 0 characters are
written as ISO 8859-1; 0 reads Quake's character set, its high characters as their
low halves and control characters as U+E000–U+E01F, and writes Quake's characters.
A character the output cannot hold becomes ?.

      


      
        Summary


  
    Functions
  


    
      
        plain(text, opts \\ [])

      


        The characters text shows, encoded as the :utf8 option says; see the module documentation.



    





      


      
        Functions


        


    

  
    
      
    
    
      plain(text, opts \\ [])



        
          
        

    

  


  

      

          @spec plain(String.t(), keyword()) :: binary()


      


The characters text shows, encoded as the :utf8 option says; see the module documentation.

  


        

      


  

    
QuakeServer.Messages 
    



      
The bytes a QuakeC program writes with WriteByte and the rest, read back into
events for the client.
QuakeServer.Messages.decode(bytes)
#=> [{:temp, :explosion, %{origin: {...}}}, :intermission, ...]
Coordinates are written as eighths of a unit in 16 bits and angles as 256ths of a
turn in a byte, as Quake writes them. Reading stops at a message it does not know.

      


      
        Summary


  
    Functions
  


    
      
        decode(bytes)

      


        The events in bytes, in order.



    





      


      
        Functions


        


  
    
      
    
    
      decode(bytes)



        
          
        

    

  


  

      

          @spec decode(binary()) :: [term()]


      


The events in bytes, in order.

  


        

      


  

    
QuakeServer.Models 
    



      
The models a level has asked for, by index, as the server needs them: their box, and
for brush models the hulls things collide with.
QuakeServer.Models.info(server, "*3")
#=> %{name: "*3", kind: :brush, mins:, maxs:, hulls: [...]}
A client program's world shares its server's model list (share/2): the server's
models keep the server's indexes, and a model only the client asks for gets an index
below zero, -1 first. The client's own names are kept in the host's ext.own_models.

      


      
        Summary


  
    Functions
  


    
      
        get(server, index)

      


        The model of index index, or nil.



    


    
      
        index(server, name)

      


        The index of model name, or nil when it was never registered.



    


    
      
        info(server, name)

      


        What the server needs of model name: a world submodel *n, or a model file.



    


    
      
        name(server, index)

      


        The name of model index, "" when there is none.



    


    
      
        precache(server, name)

      


        Register model name (a precache), returning its index.



    


    
      
        precache_sound(server, name)

      


        Register sound name, returning the server.



    


    
      
        share(server, names)

      


        Take the server's model list names (index 0 the empty name) as this client world's:
each model is loaded at the server's index, and models this world asks for that the
server lacks are numbered below zero from here on.



    





      


      
        Functions


        


  
    
      
    
    
      get(server, index)



        
          
        

    

  


  

      

          @spec get(QuakeServer.Server.t(), integer()) :: map() | nil


      


The model of index index, or nil.

  



  
    
      
    
    
      index(server, name)



        
          
        

    

  


  

      

          @spec index(QuakeServer.Server.t(), String.t()) :: integer() | nil


      


The index of model name, or nil when it was never registered.

  



  
    
      
    
    
      info(server, name)



        
          
        

    

  


  

      

          @spec info(QuakeServer.Server.t(), String.t()) :: map()


      


What the server needs of model name: a world submodel *n, or a model file.

  



  
    
      
    
    
      name(server, index)



        
          
        

    

  


  

      

          @spec name(QuakeServer.Server.t(), integer()) :: String.t()


      


The name of model index, "" when there is none.

  



  
    
      
    
    
      precache(server, name)



        
          
        

    

  


  

      

          @spec precache(QuakeServer.Server.t(), String.t()) ::
  {QuakeServer.Server.t(), non_neg_integer()}


      


Register model name (a precache), returning its index.

  



  
    
      
    
    
      precache_sound(server, name)



        
          
        

    

  


  

      

          @spec precache_sound(QuakeServer.Server.t(), String.t()) :: QuakeServer.Server.t()


      


Register sound name, returning the server.

  



  
    
      
    
    
      share(server, names)



        
          
        

    

  


  

      

          @spec share(QuakeServer.Server.t(), [String.t()]) :: QuakeServer.Server.t()


      


Take the server's model list names (index 0 the empty name) as this client world's:
each model is loaded at the server's index, and models this world asks for that the
server lacks are numbered below zero from here on.

  


        

      


  

    
QuakeServer.Multicast 
    



      
FTE's multicast (SV_MulticastProtExt): the message a program built with
MSG_MULTICAST goes to the players to names, each choosing as the player is when it
is sent, into the player's reliable messages or datagram (QuakeServer.Outbox).
server = QuakeServer.Multicast.send(server, origin, 1, bytes)
to is 0 every player (MULTICAST_ALL), 1 those that may hear origin
(MULTICAST_PHS), 2 those that may see it (MULTICAST_PVS), 3 to 5 the same sent
reliably, 6 and 9 the player msg_entity names (MULTICAST_ONE), 7 and 10 the same
sent reliably, and 8 every player reliably (MULTICAST_INIT). Another to is printed
and the message dropped.
A player hears origin when within 1024 units of it, or when the leaf of its eye
(origin plus view_ofs) is in the PHS of origin's leaf; with no PHS built
(phs?/1) every player hears it. A player sees origin when its eye's leaf is in the
PVS of origin's leaf. A player whose eye is in leaf 0, or with origin in leaf 0,
gets the message. Except for msg_entity's player, a player whose dimension_see
shares no bit with the program's dimension_send is left out.

      


      
        Summary


  
    Functions
  


    
      
        phs?(server)

      


        Whether the server built a PHS for its map, as FTE decides under sv_calcphs.



    


    
      
        send(server, origin, to, bytes, dimension \\ nil)

      


        Send bytes from origin to the players to names, those left out by dimension
tested against dimension (the program's dimension_send when nil).



    





      


      
        Functions


        


  
    
      
    
    
      phs?(server)



        
          
        

    

  


  

      

          @spec phs?(QuakeServer.Server.t()) :: boolean()


      


Whether the server built a PHS for its map, as FTE decides under sv_calcphs.

  



    

  
    
      
    
    
      send(server, origin, to, bytes, dimension \\ nil)



        
          
        

    

  


  

      

          @spec send(
  QuakeServer.Server.t(),
  Cauldron3D.Vec.t(),
  integer(),
  binary(),
  integer() | nil
) ::
  QuakeServer.Server.t()


      


Send bytes from origin to the players to names, those left out by dimension
tested against dimension (the program's dimension_send when nil).

  


        

      


  

    
QuakeServer.Network 
    



      
FTE's delivery of the entities a program sends itself (SendEntity) to the client
programs of the players watching (sv_ents.c).
server = QuakeServer.Network.watch(server, 1)
{%{1 => updates}, server} = QuakeServer.Network.frame(server, [1])
updates #=> [{:update, 37, <<...>>}, {:remove, 40}]
frame/2 runs once a server frame (SV_SendClientMessages). First every watching
player keeps the bits of each live entity's SendFlags (SV_ProcessSendFlags). Then
each player being sent a packet is first given the sounds and particle effects it lacks
(QuakeServer.Precaches), then its updates (SV_EmitCSQCUpdate): for each
entity with a SendEntity the player may see, in order, that function runs with self
the entity and as parameters the player and the kept bits in three 24-bit pieces (an
entity the player does not have gets every bit), and what it writes to MSG_ENTITY is
the update when it returns true. An entity the player has is removed when its function
returns false, or when it is no longer among those the player may see, either unless
its pvsflags has bit 128 (PVSF_NOREMOVE); one the player has whose bits are
unchanged is passed over. Last SendFlags is cleared (SV_CleanupEnts) up to the
highest entity that had some, and an entity whose Version differs from the count the
server keeps for it (QuakeServer.Edicts.free/2 counts it up) gets SendFlags -1.
Nothing is kept until a player watches.
The player may see an entity (SV_Snapshot_BuildQ1) when it is live, its
customizeentityforclient (run with self it and other the player) returns true
where it has one, and:
	it is the player or the player's view2, or its viewmodelforclient is the
player; otherwise, with no viewmodelforclient, its effects have EF_NODEPTHTEST
(8192), its pvsflags low bits are 3 (PVSF_IGNOREPVS), or 2 (PVSF_USEPHS)
except on a Quake map with a PHS built (QuakeServer.Multicast.phs?/1), where its
origin must be where the player's origin can be heard
(QuakeServer.Visibility.heard/2); or else it touches a leaf of
the player's fat PVS (QuakeServer.Visibility.fat/2 at the player's eye and at
its view2), the entity at the end of its tag_entity chain (up to ten long)
standing in for it, which passes as the player and fails as another player's
viewmodelforclient;
	its nodrawtoclient is not the player, and its drawonlytoclient is none or the
player;
	the player's dimension_see shares a bit with its dimension_seen or
dimension_ghost, unless it is the player or the player's view2. Undeclared,
dimension_see and dimension_seen read as 255.


      


      
        Summary


  
    Types
  


    
      
        update()

      


        An entity sent to a player, or taken away.



    





  
    Functions
  


    
      
        frame(server, sending)

      


        Run a server frame's delivery: keep the bits for every watching player, give the
updates for each watching player in sending, and clear SendFlags.



    


    
      
        held(server, viewer)

      


        The entities player viewer has been sent and still has, in order.



    


    
      
        watch(server, viewer)

      


        Start keeping entity bits for player viewer.



    





      


      
        Types


        


  
    
      
    
    
      update()



        
          
        

    

  


  

      

          @type update() :: {:update, pos_integer(), binary()} | {:remove, pos_integer()}


      


An entity sent to a player, or taken away.

  


        

      

      
        Functions


        


  
    
      
    
    
      frame(server, sending)



        
          
        

    

  


  

      

          @spec frame(QuakeServer.Server.t(), [non_neg_integer()]) ::
  {%{required(non_neg_integer()) => [update()]}, QuakeServer.Server.t()}


      


Run a server frame's delivery: keep the bits for every watching player, give the
updates for each watching player in sending, and clear SendFlags.

  



  
    
      
    
    
      held(server, viewer)



        
          
        

    

  


  

      

          @spec held(QuakeServer.Server.t(), non_neg_integer()) :: [pos_integer()]


      


The entities player viewer has been sent and still has, in order.

  



  
    
      
    
    
      watch(server, viewer)



        
          
        

    

  


  

      

          @spec watch(QuakeServer.Server.t(), non_neg_integer()) :: QuakeServer.Server.t()


      


Start keeping entity bits for player viewer.

  


        

      


  

    
QuakeServer.Outbox 
    



      
What the server holds for each player until the player's next packet, as FTE keeps it
for a client: the reliable messages (MSG_ONE, reliable multicasts, prints), the
datagram (unreliable multicasts), and the last centerprint, which goes out with the
next packet after the reliable messages queued before it.
server = QuakeServer.Outbox.print(server, 1, 2, "You got the shotgun\n")
{%{reliable: [_], datagram: []}, server} = QuakeServer.Outbox.take(server, 1)
Each message is a binary of whole server messages, opening with its svc byte. The
players are the entities 1 to the server's slots once a player has connected.

      


      
        Summary


  
    Types
  


    
      
        packet()

      


        A player's messages, oldest first.



    





  
    Functions
  


    
      
        centerprint(server, player, text)

      


        Make text the centerprint player gets with the next packet, replacing one waiting.



    


    
      
        players(server)

      


        The connected players.



    


    
      
        print(server, player, level, text)

      


        Queue text reliably for player as a print of level (svc_print).



    


    
      
        reliable(server, player, bytes)

      


        Queue bytes reliably for player.



    


    
      
        take(server, player)

      


        Take player's packet: the reliable messages, then the waiting centerprint, and the datagram.



    


    
      
        unreliable(server, player, bytes)

      


        Add bytes to player's datagram.



    





      


      
        Types


        


  
    
      
    
    
      packet()



        
          
        

    

  


  

      

          @type packet() :: %{reliable: [binary()], datagram: [binary()]}


      


A player's messages, oldest first.

  


        

      

      
        Functions


        


  
    
      
    
    
      centerprint(server, player, text)



        
          
        

    

  


  

      

          @spec centerprint(QuakeServer.Server.t(), pos_integer(), String.t()) ::
  QuakeServer.Server.t()


      


Make text the centerprint player gets with the next packet, replacing one waiting.

  



  
    
      
    
    
      players(server)



        
          
        

    

  


  

      

          @spec players(QuakeServer.Server.t()) :: [pos_integer()]


      


The connected players.

  



  
    
      
    
    
      print(server, player, level, text)



        
          
        

    

  


  

      

          @spec print(QuakeServer.Server.t(), pos_integer(), integer(), String.t()) ::
  QuakeServer.Server.t()


      


Queue text reliably for player as a print of level (svc_print).

  



  
    
      
    
    
      reliable(server, player, bytes)



        
          
        

    

  


  

      

          @spec reliable(QuakeServer.Server.t(), pos_integer(), binary()) ::
  QuakeServer.Server.t()


      


Queue bytes reliably for player.

  



  
    
      
    
    
      take(server, player)



        
          
        

    

  


  

      

          @spec take(QuakeServer.Server.t(), pos_integer()) ::
  {packet(), QuakeServer.Server.t()}


      


Take player's packet: the reliable messages, then the waiting centerprint, and the datagram.

  



  
    
      
    
    
      unreliable(server, player, bytes)



        
          
        

    

  


  

      

          @spec unreliable(QuakeServer.Server.t(), pos_integer(), binary()) ::
  QuakeServer.Server.t()


      


Add bytes to player's datagram.

  


        

      


  

    
QuakeServer.Physics 
    



      
One physics frame of a level, as FTE's server runs it (sv_phys.c): the program's
StartFrame, then every entity by its move type (WPhys_RunEntity), then EndFrame,
and the clock moved on by the frame.
server = QuakeServer.Physics.frame(server)
The program's time is the frame's start for everything run in it, and its end for
EndFrame. An entity whose customphysics holds a function has that run instead of
its move type. A player whose commands the program runs itself
(QuakeServer.Physics.Command) is left out: its commands move it. Any other player
runs its command (QuakeServer.Player), then PlayerPreThink, its move, and
PlayerPostThink. After each entity, the missile it may have spawned (newmis) runs
at once, for a twentieth of a second.

      


      
        Summary


  
    Functions
  


    
      
        check_velocity(server, entity)

      


        Bound entity's velocity to the length sv_maxvelocity (WPhys_CheckVelocity).



    


    
      
        frame(server)

      


        Run server's entities for one frame of server.frametime seconds and move its clock on.



    


    
      
        impact(server, entity, trace)

      


        Run the touches of two entities that have met, from trace.



    


    
      
        independent(server, entity)

      


        Mark player entity as running its own commands.



    


    
      
        independent?(server, entity)

      


        Whether player entity runs its own commands (QuakeServer.Physics.Command), so a frame leaves it out.



    


    
      
        run_entity(server, entity)

      


        Run entity for the frame by its move type (WPhys_RunEntity).



    


    
      
        run_newmis(server)

      


        Run the missile the program last spawned (newmis), for a twentieth of a second, and clear newmis.



    


    
      
        step_size(server)

      


        The height of a step, FTE's movevars.stepheight: the cvar pm_stepheight, or 18 while it is empty.



    


    
      
        think(server, entity)

      


        Run entity's think if it is due before the frame ends, at the time it was due (the
frame's start when that has passed), again while it sets a later nextthink still due
this frame and the cvar sv_gameplayfix_multiplethinks is on (WPhys_RunThink).
Returns {server, still_there?}.



    





      


      
        Functions


        


  
    
      
    
    
      check_velocity(server, entity)



        
          
        

    

  


  

      

          @spec check_velocity(QuakeServer.Server.t(), non_neg_integer()) ::
  QuakeServer.Server.t()


      


Bound entity's velocity to the length sv_maxvelocity (WPhys_CheckVelocity).

  



  
    
      
    
    
      frame(server)



        
          
        

    

  


  

      

          @spec frame(QuakeServer.Server.t()) :: QuakeServer.Server.t()


      


Run server's entities for one frame of server.frametime seconds and move its clock on.

  



  
    
      
    
    
      impact(server, entity, trace)



        
          
        

    

  


  

      

          @spec impact(QuakeServer.Server.t(), non_neg_integer(), map()) ::
  QuakeServer.Server.t()


      


Run the touches of two entities that have met, from trace.

  



  
    
      
    
    
      independent(server, entity)



        
          
        

    

  


  

      

          @spec independent(QuakeServer.Server.t(), non_neg_integer()) :: QuakeServer.Server.t()


      


Mark player entity as running its own commands.

  



  
    
      
    
    
      independent?(server, entity)



        
          
        

    

  


  

      

          @spec independent?(QuakeServer.Server.t(), non_neg_integer()) :: boolean()


      


Whether player entity runs its own commands (QuakeServer.Physics.Command), so a frame leaves it out.

  



  
    
      
    
    
      run_entity(server, entity)



        
          
        

    

  


  

      

          @spec run_entity(QuakeServer.Server.t(), non_neg_integer()) :: QuakeServer.Server.t()


      


Run entity for the frame by its move type (WPhys_RunEntity).

  



  
    
      
    
    
      run_newmis(server)



        
          
        

    

  


  

      

          @spec run_newmis(QuakeServer.Server.t()) :: QuakeServer.Server.t()


      


Run the missile the program last spawned (newmis), for a twentieth of a second, and clear newmis.

  



  
    
      
    
    
      step_size(server)



        
          
        

    

  


  

      

          @spec step_size(QuakeServer.Server.t()) :: float()


      


The height of a step, FTE's movevars.stepheight: the cvar pm_stepheight, or 18 while it is empty.

  



  
    
      
    
    
      think(server, entity)



        
          
        

    

  


  

      

          @spec think(QuakeServer.Server.t(), non_neg_integer()) ::
  {QuakeServer.Server.t(), boolean()}


      


Run entity's think if it is due before the frame ends, at the time it was due (the
frame's start when that has passed), again while it sets a later nextthink still due
this frame and the cvar sv_gameplayfix_multiplethinks is on (WPhys_RunThink).
Returns {server, still_there?}.

  


        

      


  

    
QuakeServer.Physics.Command 
    



      
A player's command run by a program that defines SV_RunClientCommand, as FTE runs
one when it arrives (SV_RunFullQCMovement, then SV_PostRunCmd): the input_
globals are set from the command; unless the server is fixing the player's view
(fixangle), v_angle and movement are too; the button fields and impulse are set;
the velocity is bounded; while alive, the body turns to the view (a third of the pitch)
and rolls with sideways speed; then PlayerPreThink, the player's think and
SV_RunClientCommand run, and PlayerPostThink and the missile it spawned (newmis)
after. When the program turned the view itself, the new view angles are kept for the
client in the server's ext.setangle. The player is from then on left out of the
physics frames (QuakeServer.Physics.independent?/2).
server = QuakeServer.Physics.Command.run(server, 1, command)
A command is %{angles:, forward:, side:, up:, buttons:, impulse:, msec:}, with an
optional sequence:: the view angles in degrees (sent as 16-bit angles), the moves in
units a second, the buttons as bits (bit 0 button0, bit 1 button2, bits 2 to 7
button3 to button8, bit 8 buttonuse, bit 9 buttonchat, bit 10 cursor_active,
bits 11 to 18 button9 to button16), the time it covers in milliseconds, and the
client's number for it (the input_sequence global, 0 when not given). The program's
time is the server's host clock throughout.

      


      
        Summary


  
    Functions
  


    
      
        program_moves?(server)

      


        Whether server's program runs its players' commands itself.



    


    
      
        run(server, entity, command, opts \\ [])

      


        Run command for player entity entity, marking it as running its own commands unless
independent?: false is given (a physics frame re-running the last command for a
player that has sent none yet); nothing until a player has connected.



    





      


      
        Functions


        


  
    
      
    
    
      program_moves?(server)



        
          
        

    

  


  

      

          @spec program_moves?(QuakeServer.Server.t()) :: boolean()


      


Whether server's program runs its players' commands itself.

  



    

  
    
      
    
    
      run(server, entity, command, opts \\ [])



        
          
        

    

  


  

      

          @spec run(QuakeServer.Server.t(), non_neg_integer(), map(), keyword()) ::
  QuakeServer.Server.t()


      


Run command for player entity entity, marking it as running its own commands unless
independent?: false is given (a physics frame re-running the last command for a
player that has sent none yet); nothing until a player has connected.

  


        

      


  

    
QuakeServer.Physics.Move 
    



      
FTE's solid-body movement (sv_phys.c): sliding along what a box hits
(WPhys_FlyMove), moving a box at once (WPhys_PushEntity), the touches two entities
run when they meet (WPhys_Impact), and the velocity clip a surface gives
(ClipVelocity).
{server, blocked, step} = QuakeServer.Physics.Move.fly(server, entity, 0.05)
{server, trace} = QuakeServer.Physics.Move.push(server, entity, {0.0, 0.0, 18.0})
Gravity runs along -z.

      


      
        Summary


  
    Functions
  


    
      
        clip_velocity(velocity, normal, overbounce)

      


        velocity slid along a surface of normal, overbounce times its push away; parts under 0.1 become 0.



    


    
      
        fly(server, entity, seconds)

      


        Move entity along its velocity for seconds, sliding along up to four surfaces and
running the touches of what it hits (WPhys_FlyMove). Returns {server, blocked, step}: blocked has bit 1 for a floor, 2 for a wall, 4 for a dead stop (3 when
trapped, 7 caught between more than two planes); step is the trace of the last wall
hit, or nil.



    


    
      
        impact(server, entity, trace)

      


        Run the touches of entity and what trace hit, each that has one and is solid, with
the trace globals set from trace (WPhys_Impact); self and other are put back.



    


    
      
        push(server, entity, push)

      


        Move entity by push at once, relink it touching triggers, and run the touches of
what it hit (WPhys_PushEntity); its velocity is not changed. Returns {server, trace}.



    





      


      
        Functions


        


  
    
      
    
    
      clip_velocity(velocity, normal, overbounce)



        
          
        

    

  


  

      

          @spec clip_velocity(Cauldron3D.Vec.t(), Cauldron3D.Vec.t(), number()) ::
  Cauldron3D.Vec.t()


      


velocity slid along a surface of normal, overbounce times its push away; parts under 0.1 become 0.

  



  
    
      
    
    
      fly(server, entity, seconds)



        
          
        

    

  


  

      

          @spec fly(QuakeServer.Server.t(), non_neg_integer(), number()) ::
  {QuakeServer.Server.t(), integer(), map() | nil}


      


Move entity along its velocity for seconds, sliding along up to four surfaces and
running the touches of what it hits (WPhys_FlyMove). Returns {server, blocked, step}: blocked has bit 1 for a floor, 2 for a wall, 4 for a dead stop (3 when
trapped, 7 caught between more than two planes); step is the trace of the last wall
hit, or nil.

  



  
    
      
    
    
      impact(server, entity, trace)



        
          
        

    

  


  

      

          @spec impact(QuakeServer.Server.t(), non_neg_integer(), map()) ::
  QuakeServer.Server.t()


      


Run the touches of entity and what trace hit, each that has one and is solid, with
the trace globals set from trace (WPhys_Impact); self and other are put back.

  



  
    
      
    
    
      push(server, entity, push)



        
          
        

    

  


  

      

          @spec push(QuakeServer.Server.t(), non_neg_integer(), Cauldron3D.Vec.t()) ::
  {QuakeServer.Server.t(), map()}


      


Move entity by push at once, relink it touching triggers, and run the touches of
what it hit (WPhys_PushEntity); its velocity is not changed. Returns {server, trace}.

  


        

      


  

    
QuakeServer.Physics.Push 
    



      
FTE's straight push: a pusher moved by move takes along what stands on it and what
its new place overlaps, by setting each one's origin and testing the spot. One that
will not fit is nudged an eighth of a unit further, then left where it was if that is
free; a box with no width, one not solid or a box trigger (flattened), or anything in
a liquid pusher's way never blocks. Anything else blocks: the pusher and everything
moved go back, and the pusher's blocked runs. Nothing is touched by the push itself.
{:ok, server} = QuakeServer.Physics.Push.run(server, train, {4.0, 0.0, 0.0})

      


      
        Summary


  
    Functions
  


    
      
        run(server, pusher, move)

      


        Push pusher by move. Returns {:ok, server}, or {:blocked, server} with everything put back.



    





      


      
        Functions


        


  
    
      
    
    
      run(server, pusher, move)



        
          
        

    

  


  

      

          @spec run(QuakeServer.Server.t(), non_neg_integer(), Cauldron3D.Vec.t()) ::
  {:ok | :blocked, QuakeServer.Server.t()}


      


Push pusher by move. Returns {:ok, server}, or {:blocked, server} with everything put back.

  


        

      


  

    
QuakeServer.Physics.PushTurn 
    



      
FTE's turning push: a pusher moved by move and turned by turn takes along what
stands on it and what its new place overlaps. Each one is moved by move, turned by
turn and swung round the pusher's origin by it, then its spot is tested. One that
will not fit is put back if that is free, else pushed by move through the world,
else nudged an eighth of a unit each way. A box with no width, anything in a liquid
pusher's way, or one not solid or a box trigger (flattened) never blocks; anything else
blocks: everything goes back, the pusher's blocked runs. Once all have moved, each
touches the triggers it is in.
A turn in yaw alone also turns a client's view: its v_angle yaw moves with the
pusher and its fixangle becomes 2, the turn to add to the view.
{:ok, server} = QuakeServer.Physics.PushTurn.run(server, train, {4.0, 0.0, 0.0}, {0.0, 2.0, 0.0})

      


      
        Summary


  
    Functions
  


    
      
        run(server, pusher, move, turn)

      


        Push pusher by move and turn it by turn. Returns {:ok, server}, or {:blocked, server} with everything put back.



    





      


      
        Functions


        


  
    
      
    
    
      run(server, pusher, move, turn)



        
          
        

    

  


  

      

          @spec run(
  QuakeServer.Server.t(),
  non_neg_integer(),
  Cauldron3D.Vec.t(),
  Cauldron3D.Vec.t()
) ::
  {:ok | :blocked, QuakeServer.Server.t()}


      


Push pusher by move and turn it by turn. Returns {:ok, server}, or {:blocked, server} with everything put back.

  


        

      


  

    
QuakeServer.Physics.Pushed 
    



      
What FTE's two pushes share (QuakeServer.Physics.Push and
QuakeServer.Physics.PushTurn): which entities a pusher's move reaches, the pusher's
blocked call, and putting moved entities back.
An entity is a candidate when it is not freed, its move type lets it be pushed, and it
either stands on the pusher or overlaps the pusher's new box and is stuck there.

      


      
        Summary


  
    Functions
  


    
      
        blocked(server, pusher, other)

      


        Run pusher's blocked with other as other, keeping self and other as they were.



    


    
      
        candidates(server, pusher, box, arg, skip)

      


        The entities pusher's move may reach, by number, whose move type is not in skip:
those standing on it, and those overlapping box {mins, maxs} (the pusher's new box)
that are stuck there. {old_min, old_max} is the pusher's box before it moved.



    


    
      
        flat?(server, entity)

      


        Whether entity is a box with no width, which a pusher never blocks on.



    


    
      
        flatten(server, entity)

      


        Flatten entity to a point at its feet and relink it.



    


    
      
        liquid?(server, pusher)

      


        Whether pusher is a liquid brush (negative skin), which moves things but never blocks.



    


    
      
        on_ground?(server, entity)

      


        Whether entity stands somewhere.



    


    
      
        rider?(server, pusher, entity)

      


        Whether entity stands on pusher.



    


    
      
        soft?(server, entity)

      


        Whether entity is not solid or a box trigger: flattened rather than blocking.



    


    
      
        unground(server, entity)

      


        Clear entity's on-ground flag.



    





      


      
        Functions


        


  
    
      
    
    
      blocked(server, pusher, other)



        
          
        

    

  


  

      

          @spec blocked(QuakeServer.Server.t(), non_neg_integer(), non_neg_integer()) ::
  QuakeServer.Server.t()


      


Run pusher's blocked with other as other, keeping self and other as they were.

  



  
    
      
    
    
      candidates(server, pusher, box, arg, skip)



        
          
        

    

  


  

      

          @spec candidates(
  QuakeServer.Server.t(),
  non_neg_integer(),
  {tuple(), tuple()},
  {tuple(), tuple()},
  [
    integer()
  ]
) :: [non_neg_integer()]


      


The entities pusher's move may reach, by number, whose move type is not in skip:
those standing on it, and those overlapping box {mins, maxs} (the pusher's new box)
that are stuck there. {old_min, old_max} is the pusher's box before it moved.

  



  
    
      
    
    
      flat?(server, entity)



        
          
        

    

  


  

      

          @spec flat?(QuakeServer.Server.t(), non_neg_integer()) :: boolean()


      


Whether entity is a box with no width, which a pusher never blocks on.

  



  
    
      
    
    
      flatten(server, entity)



        
          
        

    

  


  

      

          @spec flatten(QuakeServer.Server.t(), non_neg_integer()) :: QuakeServer.Server.t()


      


Flatten entity to a point at its feet and relink it.

  



  
    
      
    
    
      liquid?(server, pusher)



        
          
        

    

  


  

      

          @spec liquid?(QuakeServer.Server.t(), non_neg_integer()) :: boolean()


      


Whether pusher is a liquid brush (negative skin), which moves things but never blocks.

  



  
    
      
    
    
      on_ground?(server, entity)



        
          
        

    

  


  

      

          @spec on_ground?(QuakeServer.Server.t(), non_neg_integer()) :: boolean()


      


Whether entity stands somewhere.

  



  
    
      
    
    
      rider?(server, pusher, entity)



        
          
        

    

  


  

      

          @spec rider?(QuakeServer.Server.t(), non_neg_integer(), non_neg_integer()) ::
  boolean()


      


Whether entity stands on pusher.

  



  
    
      
    
    
      soft?(server, entity)



        
          
        

    

  


  

      

          @spec soft?(QuakeServer.Server.t(), non_neg_integer()) :: boolean()


      


Whether entity is not solid or a box trigger: flattened rather than blocking.

  



  
    
      
    
    
      unground(server, entity)



        
          
        

    

  


  

      

          @spec unground(QuakeServer.Server.t(), non_neg_integer()) :: QuakeServer.Server.t()


      


Clear entity's on-ground flag.

  


        

      


  

    
QuakeServer.Physics.Pusher 
    



      
Doors, lifts and trains, as FTE runs them (WPhys_Physics_Pusher): brush models that
move on their own clock (ltime) by their velocity and turn by their avelocity,
through QuakeServer.Physics.Push (moving only) or QuakeServer.Physics.PushTurn
(turning). Each frame a pusher moves for the frame, or only until its nextthink when
that comes first; the clock advances only when the push went through. When the clock
has reached nextthink the think runs, with the program's time the frame's start. A
pusher its think moved or turned is put back and pushed that far, taking along what it
carries.
server = QuakeServer.Physics.Pusher.run(server, door)

      


      
        Summary


  
    Functions
  


    
      
        push(server, pusher, move, turn)

      


        Push pusher by move and turn it by turn at once, as after its think moved it.



    


    
      
        run(server, entity)

      


        Move pusher entity through this frame, and run its think when its clock has reached it.



    





      


      
        Functions


        


  
    
      
    
    
      push(server, pusher, move, turn)



        
          
        

    

  


  

      

          @spec push(
  QuakeServer.Server.t(),
  non_neg_integer(),
  Cauldron3D.Vec.t(),
  Cauldron3D.Vec.t()
) ::
  {:ok | :blocked, QuakeServer.Server.t()}


      


Push pusher by move and turn it by turn at once, as after its think moved it.

  



  
    
      
    
    
      run(server, entity)



        
          
        

    

  


  

      

          @spec run(QuakeServer.Server.t(), non_neg_integer()) :: QuakeServer.Server.t()


      


Move pusher entity through this frame, and run its think when its clock has reached it.

  


        

      


  

    
QuakeServer.Physics.Walk 
    



      
FTE's walking movement (sv_phys.c), for walking entities other than players that move
themselves: gravity (WPhys_AddGravity), the water check (WPhys_CheckWater), getting
out of the world when stuck (WPhys_CheckStuck), and the walk itself with stepping up
and down stairs (WPhys_WalkMove), slowed against walls it faces (WPhys_WallFriction).
server = QuakeServer.Physics.Walk.move(server, entity)
Steps are QuakeServer.Physics.step_size/1 high; gravity runs along -z.

      


      
        Summary


  
    Functions
  


    
      
        add_gravity(server, entity)

      


        Add a frame of gravity to entity's velocity, scaled by its gravity field (0.5 for a bouncing missile with none).



    


    
      
        check_stuck(server, entity)

      


        Leave entity where it is when it is not stuck, remembering the spot in oldorigin;
otherwise move it back there, or failing that to the first free spot up to a step above
and a unit to each side.



    


    
      
        check_water(server, entity)

      


        Set entity's waterlevel (0 to 3) and watertype from the contents at its feet,
middle and eyes, brush entities included, and its pmove_flags ladder bit from the
contents its box is in; {server, waterlevel > 1}.



    


    
      
        move(server, entity)

      


        Walk entity along its velocity for the frame, stepping up and down stairs.



    





      


      
        Functions


        


  
    
      
    
    
      add_gravity(server, entity)



        
          
        

    

  


  

      

          @spec add_gravity(QuakeServer.Server.t(), non_neg_integer()) :: QuakeServer.Server.t()


      


Add a frame of gravity to entity's velocity, scaled by its gravity field (0.5 for a bouncing missile with none).

  



  
    
      
    
    
      check_stuck(server, entity)



        
          
        

    

  


  

      

          @spec check_stuck(QuakeServer.Server.t(), non_neg_integer()) :: QuakeServer.Server.t()


      


Leave entity where it is when it is not stuck, remembering the spot in oldorigin;
otherwise move it back there, or failing that to the first free spot up to a step above
and a unit to each side.

  



  
    
      
    
    
      check_water(server, entity)



        
          
        

    

  


  

      

          @spec check_water(QuakeServer.Server.t(), non_neg_integer()) ::
  {QuakeServer.Server.t(), boolean()}


      


Set entity's waterlevel (0 to 3) and watertype from the contents at its feet,
middle and eyes, brush entities included, and its pmove_flags ladder bit from the
contents its box is in; {server, waterlevel > 1}.

  



  
    
      
    
    
      move(server, entity)



        
          
        

    

  


  

      

          @spec move(QuakeServer.Server.t(), non_neg_integer()) :: QuakeServer.Server.t()


      


Walk entity along its velocity for the frame, stepping up and down stairs.

  


        

      


  

    
QuakeServer.Player 
    



      
The player's command applied before physics for a program that does not run its
players' commands itself, as FTE's NetQuake player physics (SV_ClientThink) does: view
angles and buttons copied in, the body turned to the view and rolled by strafing,
punch angles decayed, and the velocity accelerated on the ground (with friction,
stronger at ledges), in the air, or in water.
server = QuakeServer.Player.think(server, 1, command)

      


      
        Summary


  
    Functions
  


    
      
        think(server, entity, command)

      


        Apply command to player entity entity.



    





      


      
        Functions


        


  
    
      
    
    
      think(server, entity, command)



        
          
        

    

  


  

      

          @spec think(QuakeServer.Server.t(), non_neg_integer(), QuakeServer.Server.command()) ::
  QuakeServer.Server.t()


      


Apply command to player entity entity.

  


        

      


  

    
QuakeServer.Pmove 
    



      
FTE's QuakeWorld player movement (PM_PlayerMove): one command of a player's input
moving a box through the world and the entities near it.
pm = QuakeServer.Pmove.player_move(pm)
The caller fills a QuakeServer.Pmove with the player's state, the command
(QuakeServer.Pmove.Command), the movement settings (QuakeServer.Pmove.Movevars)
and the things it can meet (physents, a tuple of QuakeServer.Pmove.Physent, the
world first), and reads the state back.
	pm_type — :normal, :dead (no acceleration, no jumping), :fly (flying,
bumping into walls), :none and :freeze (no movement), :spectator and
:old_spectator (flying through everything; the old one stops moving while at
speed), :wallwalk (the wall under the player is the ground) or :six_dof
	gravitydir — the way down; a zero vector is taken as {0, 0, -1}
	onground, groundent (an index into physents) and groundplane (its normal) —
what the player stands on
	waterlevel 0 to 3 and watertype, the contents bits (QuakeServer.Contents) at
the player's feet
	onladder — set on reaching a ladder; only the caller clears it
	jump_held, jump_msec, waterjumptime — the jump button's state and the seconds
left of a jump out of water
	safeorigin — the last spot the player was found to fit, where a stuck player is
returned when safeorigin_known
	touched — indexes into physents of what the move ran into, newest first


      


      
        Summary


  
    Types
  


    
      
        pm_type()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        player_move(pm)

      


        Move the player for its command (PM_PlayerMove); touched starts empty.



    





      


      
        Types


        


  
    
      
    
    
      pm_type()



        
          
        

    

  


  

      

          @type pm_type() ::
  :normal
  | :old_spectator
  | :spectator
  | :dead
  | :fly
  | :none
  | :freeze
  | :wallwalk
  | :six_dof


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %QuakeServer.Pmove{
  angles: Cauldron3D.Vec.t(),
  cmd: QuakeServer.Pmove.Command.t(),
  forward: Cauldron3D.Vec.t(),
  frametime: float(),
  gravitydir: Cauldron3D.Vec.t(),
  groundent: non_neg_integer() | nil,
  groundplane: Cauldron3D.Vec.t(),
  jump_held: boolean(),
  jump_msec: integer(),
  maxs: Cauldron3D.Vec.t(),
  mins: Cauldron3D.Vec.t(),
  movevars: QuakeServer.Pmove.Movevars.t(),
  onground: boolean(),
  onladder: boolean(),
  origin: Cauldron3D.Vec.t(),
  physents: tuple(),
  pm_type: pm_type(),
  right: Cauldron3D.Vec.t(),
  safeorigin: Cauldron3D.Vec.t(),
  safeorigin_known: boolean(),
  server: QuakeServer.Server.t(),
  touched: [non_neg_integer()],
  up: Cauldron3D.Vec.t(),
  velocity: Cauldron3D.Vec.t(),
  waterjumptime: float(),
  waterlevel: 0..3,
  watertype: non_neg_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      player_move(pm)



        
          
        

    

  


  

      

          @spec player_move(t()) :: t()


      


Move the player for its command (PM_PlayerMove); touched starts empty.

  


        

      


  

    
QuakeServer.Pmove.Command 
    



      
One command: angles as signed 16-bit numbers (360 degrees is 65536), the
forward, side and up moves, the buttons bits (2 is jump) and its length
msec in milliseconds.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %QuakeServer.Pmove.Command{
  angles: {integer(), integer(), integer()},
  buttons: integer(),
  forward: integer(),
  msec: float(),
  side: integer(),
  up: integer()
}


      



  


        

      


  

    
QuakeServer.Pmove.Movevars 
    



      
The movement settings. entgravity scales gravity for the player; edge_box
tests for ledges with the player's box instead of a line; coordtype is :float,
or :fixed_13_3 for positions snapped to eighths before testing where the player
fits, unless noround.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %QuakeServer.Pmove.Movevars{
  accelerate: term(),
  airstep: term(),
  autobunny: term(),
  bunnyfriction: term(),
  bunnyspeedcap: term(),
  coordtype: term(),
  edge_box: term(),
  edgefriction: term(),
  entgravity: term(),
  flyfriction: term(),
  friction: term(),
  gravity: term(),
  ktjump: term(),
  maxspeed: term(),
  noround: term(),
  pground: term(),
  slidefix: term(),
  slidyslopes: term(),
  spectatormaxspeed: term(),
  stepdown: term(),
  stepheight: term(),
  stopspeed: term(),
  walljump: term(),
  wateraccelerate: term(),
  waterfriction: term(),
  watersinkspeed: term()
}


      



  


        

      


  

    
QuakeServer.Pmove.Physent 
    



      
Something the player can collide with or stand in: entity number entity at
origin, either a brush model (model, as QuakeServer.Models.get/2 gives it,
turned by angles) or, with model nil, a box of mins..maxs.
nonsolid ones only add contents. contents are the bits it forces on what it
holds, 0 for its own. notouch ones are not touched.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %QuakeServer.Pmove.Physent{
  angles: Cauldron3D.Vec.t(),
  contents: non_neg_integer(),
  entity: non_neg_integer(),
  maxs: Cauldron3D.Vec.t(),
  mins: Cauldron3D.Vec.t(),
  model: map() | nil,
  nonsolid: boolean(),
  notouch: boolean(),
  origin: Cauldron3D.Vec.t()
}


      



  


        

      


  

    
QuakeServer.Precaches 
    



      
The server's sound list and particle effect list as FTE gives them to a player's
client: the first time a player is sent them, the whole sound list as
svcfte_soundlistshort and each effect as svcfte_precache, as FTE's signon does;
after that every sound or effect added since, as svcfte_precache, as FTE sends a
precache made while the level runs. All go into the player's reliable messages
(QuakeServer.Outbox).
server = QuakeServer.Precaches.send(server, 1)
The sound list is the server's sound_names, index 0 the empty name; the effects are
the host's ext.effects (%{name => number}, numbered from 1). What each player has
been sent is kept in the host's ext.precaches_sent.
The messages are <<56, 0::little-16, name, 0, name, 0, ..., 0, 0>> (the names from
index 1, an empty name, then 0 for no more) and <<77, code::little-16, name, 0>>,
code the index with bit 0x8000 set for a sound or bit 0x4000 for an effect.

      


      
        Summary


  
    Functions
  


    
      
        send(server, player)

      


        Queue for player the sounds and effects it has not been sent.



    





      


      
        Functions


        


  
    
      
    
    
      send(server, player)



        
          
        

    

  


  

      

          @spec send(QuakeServer.Server.t(), pos_integer()) :: QuakeServer.Server.t()


      


Queue for player the sounds and effects it has not been sent.

  


        

      


  

    
QuakeServer.Q 
    



      
The fixed numbers QuakeC programs share with FTE's server: move types, solid kinds,
entity flags, contents, effects, spawn flags and message types.
QuakeServer.Q.movetype(:walk)
#=> 3

      


      
        Summary


  
    Functions
  


    
      
        brush?(solid)

      


        Whether solid kind solid collides by a brush model's shape (:bsp or :bsp_trigger).



    


    
      
        clear_flag(value, name)

      


        The flags value with flag name cleared.



    


    
      
        contents(name)

      


        The contents value name.



    


    
      
        effect(name)

      


        The bit of effect name.



    


    
      
        flag(name)

      


        The bit of entity flag name.



    


    
      
        flag?(value, name)

      


        Whether the flags value value has flag name set.



    


    
      
        inhibited?(spawnflags, arg2, bool)

      


        Whether a spawn flags value keeps an entity out of a game at skill (0 to 3), deathmatch or not.



    


    
      
        movetype(name)

      


        The number of move type name.



    


    
      
        set_flag(value, name)

      


        The flags value with flag name set.



    


    
      
        skill_inhibited?(spawnflags, skill)

      


        Whether a spawn flags value keeps an entity out of a single-player game at skill (0 to 3).



    


    
      
        solid(name)

      


        The number of solid kind name.



    


    
      
        trigger?(solid)

      


        Whether solid kind solid is a trigger: a box (:trigger) or a brush model's shape (:bsp_trigger).



    





      


      
        Functions


        


  
    
      
    
    
      brush?(solid)



        
          
        

    

  


  

      

          @spec brush?(integer()) :: boolean()


      


Whether solid kind solid collides by a brush model's shape (:bsp or :bsp_trigger).

  



  
    
      
    
    
      clear_flag(value, name)



        
          
        

    

  


  

      

          @spec clear_flag(number(), atom()) :: float()


      


The flags value with flag name cleared.

  



  
    
      
    
    
      contents(name)



        
          
        

    

  


  

      

          @spec contents(atom()) :: integer()


      


The contents value name.

  



  
    
      
    
    
      effect(name)



        
          
        

    

  


  

      

          @spec effect(atom()) :: integer()


      


The bit of effect name.

  



  
    
      
    
    
      flag(name)



        
          
        

    

  


  

      

          @spec flag(atom()) :: integer()


      


The bit of entity flag name.

  



  
    
      
    
    
      flag?(value, name)



        
          
        

    

  


  

      

          @spec flag?(number(), atom()) :: boolean()


      


Whether the flags value value has flag name set.

  



  
    
      
    
    
      inhibited?(spawnflags, arg2, bool)



        
          
        

    

  


  

      

          @spec inhibited?(number(), 0..3, boolean()) :: boolean()


      


Whether a spawn flags value keeps an entity out of a game at skill (0 to 3), deathmatch or not.

  



  
    
      
    
    
      movetype(name)



        
          
        

    

  


  

      

          @spec movetype(atom()) :: integer()


      


The number of move type name.

  



  
    
      
    
    
      set_flag(value, name)



        
          
        

    

  


  

      

          @spec set_flag(number(), atom()) :: float()


      


The flags value with flag name set.

  



  
    
      
    
    
      skill_inhibited?(spawnflags, skill)



        
          
        

    

  


  

      

          @spec skill_inhibited?(number(), 0..3) :: boolean()


      


Whether a spawn flags value keeps an entity out of a single-player game at skill (0 to 3).

  



  
    
      
    
    
      solid(name)



        
          
        

    

  


  

      

          @spec solid(atom()) :: integer()


      


The number of solid kind name.

  



  
    
      
    
    
      trigger?(solid)



        
          
        

    

  


  

      

          @spec trigger?(integer()) :: boolean()


      


Whether solid kind solid is a trigger: a box (:trigger) or a brush model's shape (:bsp_trigger).

  


        

      


  

    
QuakeServer.Requests 
    



      
A client program's sendevent arriving at the server, as FTE handles one (its
qcrequest): the program's function CSEv_<name>_<types> runs with self the player
and the values in its parameters, types being one letter a value — f float, v
vector, i integer, s string, e entity. Without values the function is
CSEv_<name>_ when the name holds an underscore and CSEv_<name> otherwise. A name
the program has no function for prints that the request is not supported.
server = QuakeServer.Requests.run(server, 1, "PlayerSwitchWeapon", [{"i", 3}])
An entity is given by its number on the server; one past the last entity is the world.

      


      
        Summary


  
    Functions
  


    
      
        run(server, entity, name, values)

      


        Run the request name with values ({type, value} pairs) for player entity.



    





      


      
        Functions


        


  
    
      
    
    
      run(server, entity, name, values)



        
          
        

    

  


  

      

          @spec run(QuakeServer.Server.t(), non_neg_integer(), String.t(), [
  {String.t(), term()}
]) ::
  QuakeServer.Server.t()


      


Run the request name with values ({type, value} pairs) for player entity.

  


        

      


  

    
QuakeServer.Runner 
    



      
A level running in a process of its own, on its own clock, as FTE's listen server runs
one for its own client (SV_Frame, SV_Physics): the host clock follows real time,
and physics frames catch up to it whenever it is at least the cvar sv_mintic ahead,
each frame as long as it is ahead up to sv_maxtic; after sv_limittics frames of
sv_maxtic the rest is dropped. A player's command runs as it arrives
(QuakeServer.Server.client_command/3), covering its msec milliseconds when given,
else its timelength in whole milliseconds, up to 250. A command's sequence (the
client's number for it) is the one the server acknowledges in every packet after it
runs, as FTE's server sends a client's last_sequence (PEXT2_PREDINFO): 0 when the
program does not run its players' commands itself, telling the client it cannot
predict.
{:ok, runner} = QuakeServer.Runner.start_link(map: "c0a0", server: [source: MyGame.Source])

QuakeServer.Runner.subscribe(runner, self())
receive do
  {QuakeServer.Runner, {:serverdata, %{level: level}}} ->
    QuakeServer.Runner.begin(runner, level, csqc: true)
end
QuakeServer.Runner.command(runner, command)
receive do
  {QuakeServer.Runner, %{level: level, packets: packets}} -> ...
end

table = QuakeServer.Runner.handoff(runner)
%{events: events, listener: at, setangle: angles} = QuakeServer.Runner.take(table)
A level starts without the player, as FTE's SV_SpawnServer does. The subscribed
client is sent {QuakeServer.Runner, {:serverdata, serverdata}} (serverdata/0),
what FTE sends a client from svc_serverdata to the spawn command: the level, a
number counting up from 1 with each level started, its map and name, the model and
sound lists, the server's info keys but mapname (FTE's fullserverinfo), and the
signon messages (QuakeServer.Signon); then a message with no packets carrying every
light style. A client subscribing later is sent the same for the level as it stands.
The client loaded, begin/3 brings the player in (QuakeServer.Server.connect/3),
as FTE's begin does, and sets the view (FTE's svc_setangle, FIXANGLE_FIXED): the
player's angles while its fixangle is set, else its v_angle, roll included;
fixangle is then cleared. A begin for a level other than the current one is
ignored, and one for a player already in the game runs the program's RestoreGame and
sets the view again.
Until the player is in the game the level is paused, as FTE pauses a single player
server with nobody spawned: no physics frames run, the host clock moves on only while
it stays at or below 1.5, and commands and requests are ignored.
Each server frame ends with QuakeServer.Network.frame/2 and
QuakeServer.Animation.sample/1; when a command has arrived since the last packet,
the player is sent one, as FTE sends a client a packet for each it receives. The
subscribed client gets each as the message {QuakeServer.Runner, snapshot}, a
snapshot/0: the packet in packets, as %{reliable: [binary], entities: [update], animation: %{entity => state}, datagram: [binary], sequence: integer} (the reliable
messages queued for the player, QuakeServer.Outbox, the entity updates, the
animation states the player lacks, QuakeServer.Animation.take/2, the datagram, and
the sequence of the last command the server ran), the
light styles set or changed since the last message (%{style => pattern}, as FTE
sends svc_lightstyle) and their colours (lightstyle_colours, %{style => {r, g, b}}), the server's info keys (serverinfo), the server's time, its model list, and
the level with its map.
A level change the program asks for is followed between frames, the clock waiting, as
FTE's changelevel (SV_Map_f): the player's spawn parameters and parm_string
(QuakeServer.Server.save_spawn_parms/1), the program's serverflags, its written
files with their entity tables (QuakeServer.EntityTable), the server's info keys and
the player's info keys are carried. With a landmark
the level left is kept for a return, as FTE's level cache keeps it: a program that
saves levels itself has it saved (QuakeServer.Server.save_level/1), and on a return
through a landmark the level starts afresh with the console variables of the save and
is restored from it (QuakeServer.Server.load_level/2); for another program the
player is taken out (QuakeServer.Server.disconnect/1), the level is kept as it
stands and brought back as it was left (QuakeServer.Server.resume/2). Without a
landmark the level left and the kept levels are released
(QuakeServer.Server.release/1) and the saves forgotten. The reliable messages still queued for the
player are sent as a last packet, then {QuakeServer.Runner, {:changing, map}}, as
FTE stuffs changing; the next level starts without the player.
After every frame and command the runner puts in its handoff table (handoff/1) the
events since, where the player's eye is, and the view angles the server set
(fixangle): {pitch, yaw, roll}, {:turn, yaw} for a turn to add (fixangle 2).
take/1 empties it of events and angles without waiting on the runner. The handoff
also holds whether the player stands on the ground and how fast they move.
console/2 runs console commands in the level's server, as FTE's host console
does. Every level the runner starts uses one console variable table, as FTE's one
process has one: the server option :cvar_table, or a table of the runner's own.
A program error (QuakeC.Exec.Error, raised by the program's error builtin with
developer 0 or by the machine) ends the server, as FTE's SV_Error and
Host_EndGame do: the level and the kept levels are released, the reason
"SV_Error: " <> message <> "\n" is put in the handoff table (ended in take/1) and
the subscribed client is sent {QuakeServer.Runner, {:ended, reason}}, as is a client
that subscribes after, and the table no longer counts a server as running
(QuakeServer.Cvars.running?/2). The runner then stays up with no server: commands, requests and
console commands are ignored and the clock stops.

      


      
        Summary


  
    Types
  


    
      
        serverdata()

      


        What a client is sent when a level starts, before it begins.



    


    
      
        snapshot()

      


        What a client takes of the world (snapshot/1).



    





  
    Functions
  


    
      
        begin(runner, level, opts \\ [])

      


        Bring the player into level level, its client having loaded it, as FTE's begin;
option csqc: true when the client runs a client program (FTE's enablecsqc).



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        command(runner, command)

      


        Use command for the player from the next frame on.



    


    
      
        console(runner, text)

      


        Run console commands text in the level (QuakeServer.Console.run/2).



    


    
      
        handoff(runner)

      


        The table the runner hands its events, the player's eye and view angles over in.



    


    
      
        load(runner)

      


        Load the level a runner started with held: true was given.



    


    
      
        request(runner, name, values)

      


        Run the player's client program request name with values (QuakeServer.Requests).



    


    
      
        start_link(opts)

      


        Start level :map with Server.start/2 options :server; with held: true the level
is not loaded until load/1.



    


    
      
        subscribe(runner, client)

      


        Send the player's packets to client from now on, starting with the level as it stands.



    


    
      
        take(table)

      


        The events put in table since the last take, oldest first, the player's eye, the
last view angles the server set since, or nil, whether the player stands on the
ground (onground) and their velocity, the reason the server ended (ended), or
nil while it runs, and the level's map (map), or nil before the first.



    





      


      
        Types


        


  
    
      
    
    
      serverdata()



        
          
        

    

  


  

      

          @type serverdata() :: %{
  level: pos_integer(),
  map: String.t(),
  levelname: String.t(),
  model_names: [String.t()],
  sound_names: [String.t()],
  serverinfo: %{required(String.t()) => String.t()},
  signon: [binary()]
}


      


What a client is sent when a level starts, before it begins.

  



  
    
      
    
    
      snapshot()



        
          
        

    

  


  

      

          @type snapshot() :: %{
  level: pos_integer(),
  map: String.t(),
  model_names: [String.t()],
  packets: [
    %{
      reliable: [binary()],
      entities: list(),
      animation: %{required(pos_integer()) => QuakeServer.Animation.state()},
      datagram: [binary()],
      sequence: non_neg_integer()
    }
  ],
  lightstyles: %{required(non_neg_integer()) => term()},
  lightstyle_colours: %{required(non_neg_integer()) => tuple()},
  serverinfo: %{required(String.t()) => String.t()},
  time: float()
}


      


What a client takes of the world (snapshot/1).

  


        

      

      
        Functions


        


    

  
    
      
    
    
      begin(runner, level, opts \\ [])



        
          
        

    

  


  

      

          @spec begin(pid(), pos_integer(), keyword()) :: :ok


      


Bring the player into level level, its client having loaded it, as FTE's begin;
option csqc: true when the client runs a client program (FTE's enablecsqc).

  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      command(runner, command)



        
          
        

    

  


  

      

          @spec command(pid(), QuakeServer.Server.command() | map()) :: :ok


      


Use command for the player from the next frame on.

  



  
    
      
    
    
      console(runner, text)



        
          
        

    

  


  

      

          @spec console(pid(), String.t()) :: :ok


      


Run console commands text in the level (QuakeServer.Console.run/2).

  



  
    
      
    
    
      handoff(runner)



        
          
        

    

  


  

      

          @spec handoff(pid()) :: :ets.tid()


      


The table the runner hands its events, the player's eye and view angles over in.

  



  
    
      
    
    
      load(runner)



        
          
        

    

  


  

      

          @spec load(pid()) :: :ok


      


Load the level a runner started with held: true was given.

  



  
    
      
    
    
      request(runner, name, values)



        
          
        

    

  


  

      

          @spec request(pid(), String.t(), [{String.t(), term()}]) :: :ok


      


Run the player's client program request name with values (QuakeServer.Requests).

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: GenServer.on_start()


      


Start level :map with Server.start/2 options :server; with held: true the level
is not loaded until load/1.

  



  
    
      
    
    
      subscribe(runner, client)



        
          
        

    

  


  

      

          @spec subscribe(pid(), pid()) :: :ok


      


Send the player's packets to client from now on, starting with the level as it stands.

  



  
    
      
    
    
      take(table)



        
          
        

    

  


  

      

          @spec take(:ets.tid()) :: %{
  events: [term()],
  listener: Cauldron3D.Vec.t(),
  setangle: term(),
  onground: boolean(),
  velocity: Cauldron3D.Vec.t(),
  ended: String.t() | nil,
  map: String.t() | nil
}


      


The events put in table since the last take, oldest first, the player's eye, the
last view angles the server set since, or nil, whether the player stands on the
ground (onground) and their velocity, the reason the server ended (ended), or
nil while it runs, and the level's map (map), or nil before the first.

  


        

      


  

    
QuakeServer.Server 
    



      
A running level of a QuakeC game: the program and its entities, the map, the models and
sounds it has asked for, and what happened this frame for a client to show.
server = QuakeServer.Server.start("e1m1", source: MyGame.Source, skill: 1)
server = QuakeServer.Server.connect(server)
server = QuakeServer.Server.frame(server, 1 / 60, command)
{events, server} = QuakeServer.Server.drain(server)
A command is %{forward:, side:, up:, angles: {pitch, yaw, roll}, attack:, jump:, impulse:}, the moves in units a second and the angles in degrees. For a program that
runs its players' commands itself (QuakeServer.Physics.Command) it is %{forward:, side:, up:, angles:, buttons:, impulse:}.
Entity 0 is the world, entity 1 the player (slots is how many entities after the world
are player slots: 1 for a level, 0 for a client program's world). The player slots'
entities are in use from the level's start, as FTE allocates them; the player is in the
game from connect/3 until disconnect/1 (parms is nil while it is not).

      


      
        Summary


  
    Types
  


    
      
        command()

      


    


    
      
        spawn_parms()

      


        What a player carries from level to level: the 64 spawn parameters, parm1 first, and the program's parm_string.



    


    
      
        t()

      


    





  
    Functions
  


    
      
        advance(server, seconds)

      


        Move the host clock (clock) on by seconds; physics frames catch up to it.



    


    
      
        call_named(server, name)

      


        Run the program's function name as it stands.



    


    
      
        change_parms(server)

      


        The spawn parameters the player carries to the next level (save_spawn_parms/1's parms).



    


    
      
        client_command(server, entity, command)

      


        Run a player's command as it arrives, for a program that runs its players' commands
itself (QuakeServer.Physics.Command), at the host clock (clock); a program that
does not has command kept for its frames instead.



    


    
      
        connect(server, parms \\ nil, opts \\ [])

      


        Bring the player in, as FTE does when its client begins (SV_SetUpClientEdict, then
SV_Begin_Core), carrying parms from the last level (save_spawn_parms/1, or the
bare list of 64), or with the program's SetNewParms run for fresh ones when nil.
The player's entity is cleared (not for a NetQuake program, CRC 5927), named by the
player's name info key (Player without one), and given its entity number as
colormap, 16 × topcolor + bottomcolor as clientcolors (each 0 outside 0 to 13),
gravity 1, maxspeed the cvar sv_maxspeed, movetype noclip and no frags. The
spawn parameters go into the parm* globals and parm_string; ClientConnect runs
with its argument 1 when option :csqc is true (the client runs a client program),
0 otherwise, then PutClientInServer, each with self the player and time the
server's; oldorigin becomes origin; and a program that runs its players' commands
runs one empty command (no time, no moves, the angles the player's v_angle).



    


    
      
        cvar(server, name)

      


        The value of console variable name as a number (FTE's value), 0.0 when there is no such variable.



    


    
      
        cvar?(server, name)

      


        Whether there is a console variable name.



    


    
      
        cvar_string(server, name)

      


        The value of console variable name as text, "" when there is no such variable.



    


    
      
        disconnect(server)

      


        Take the player out of the level, as FTE's SV_DespawnClient does to a level it keeps:
ClientDisconnect runs with self the player, a NetQuake program's player entity is
cleared, the player's frags become 0 and the player is no longer in the game.



    


    
      
        drain(server)

      


        The events of the frames since the last drain, oldest first, and the server without them.



    


    
      
        emit(server, event)

      


        Add an event for the client.



    


    
      
        exec_opts(server)

      


        The options every call into the program takes: the server's budget and trace, and
QuakeServer.Autocvars.sync/1 run before the call.



    


    
      
        frame(server, seconds, command)

      


        Run one physics frame of seconds (QuakeServer.Physics.frame/1), command being the
player's latest for a program that does not run its players' commands itself: the
routes asked for before are handed to their callbacks
(QuakeServer.Extensions.Routes.run/1), the replies to uri_get that have come to
URI_Get_Callback (QuakeServer.Extensions.Web.run/1), the console's queued commands run, then every
entity, and the physics clock (time) moves on by seconds. How long a frame should
be is the caller's choice; FTE runs them as QuakeServer.Runner does.



    


    
      
        keeping_self(server, call)

      


        Run call (a function of the server) and put self and other back as they were, as
a builtin that calls back into the program must.



    


    
      
        load_level(server, text)

      


        Restore onto a freshly started level the save text of save_level/1, as FTE's
SV_LoadLevelCache: the program's SV_PerformLoad(file, entities, slots) reads the
text after its moddata line, every entity is linked into the world again, and the
physics time, the host clock and time become the saved time.



    


    
      
        open(name, opts)

      


        Load map name with its world entity and the source's program, spawning nothing else
and calling no hooks: the world a client program (FTE's CSQC) runs in. Takes
start/2's options; its console variable table is not marked as having a server
running and its latched variables stay latched.



    


    
      
        player_name(server, entity)

      


        The name of player entity: its name info key, Player without one (FTE's name default).



    


    
      
        print_lines(server, lines)

      


        Print lines to the console, each as a {:print, :notify, line} event.



    


    
      
        put_cvar(server, name, value)

      


        Set console variable name to value, text or a number (written as FTE's
Cvar_SetValue writes one), as FTE's Cvar_Set (QuakeServer.Cvars.set/4); a name
there is no variable for is made, as a config or program makes one. What FTE prints
about it is printed, and the server's own autocvar_ globals and info keys follow at
once (QuakeServer.Autocvars.sync/1).



    


    
      
        release(server)

      


        Free the level's program memory (QuakeC.release/1) and a console variable table the
server made itself; the server may not be used after.



    


    
      
        resume(server, opts)

      


        Bring back a level left by a changelevel with a landmark, as it was left, as FTE's
SV_LoadLevelCache brings one back: the change it asked for is forgotten; the info
keys of option :serverinfo (the server's as they stand) are taken under the level's
own and the star keys of start/2 set again for option :startspot; the program's
serverflags global becomes option :serverflags, time the level's physics time and
startspot the landmark; its written files become option :written and their entity
tables option :entity_tables. Connect the player to it next.



    


    
      
        run(server, function, self, other)

      


        Run QuakeC function value function with self and other set, at the server's time.



    


    
      
        save_level(server)

      


        Save the level for a return through a landmark, as FTE's SV_SaveLevelCache saves one
for a program that saves itself: the player is taken out (disconnect/1), and the
text is FTE's: the version (515), a comment (the level's name and kills, 39
characters, spaces as _), vmmode, the cvars skill, deathmatch, coop and
teamplay, time and map, then moddata and what the program's
SV_PerformSave(file, entities, slots) writes to the file it is given,
saves/<map>.lvc. Returns the text and the server.



    


    
      
        save_spawn_parms(server)

      


        What the level change carries, as FTE's SV_SaveSpawnparms takes it: the player's
spawn parameters go back into the parm* globals and parm_string, the program's
SetChangeParms runs with self the player, and the globals are read into parms and
string; with no player in the game both are nil. serverflags is the program's
global.



    


    
      
        saved_level(text)

      


        The preamble of a save from save_level/1: the console variables it sets, its time,
its map, and its program data with the place its moddata line ends.



    


    
      
        saves_levels?(server)

      


        Whether the program saves and restores a level itself (SV_PerformSave and SV_PerformLoad).



    


    
      
        set_globals(server, self, other)

      


        Set self, other and time for a call into the program.



    


    
      
        start(name, opts)

      


        Load map name and spawn its entities, as a fresh level, in the order of FTE's
SV_SpawnServer: the info keys mapname, *cheats (ON while the cvar sv_cheats
is set), *bspversion (30 for a Half-Life map) and *startspot are set (an empty
one removed); the program is loaded, its dimension_send defaulted, and its init
called with -1 at time 0; the model list is the world and its submodels; the world
entity is set up (its model, solid bsp, movetype push, its box) and the player slots'
entities allocated; the globals mapname, serverflags, time (1), and coop (when
the cvar coop is set) or else deathmatch are set; initents runs; a QuakeWorld
program (CRC 54730) has StartFrame run at time 0; the map's entities spawn; the
world's angles are cleared and the level's name taken from its message
(ext.levelname); two physics frames of a tenth of a second run from time 1, leaving
the host clock at 1.3; then the info key map is set and the startspot global.



    





      


      
        Types


        


  
    
      
    
    
      command()



        
          
        

    

  


  

      

          @type command() :: %{
  forward: number(),
  side: number(),
  up: number(),
  angles: {number(), number(), number()},
  attack: boolean(),
  jump: boolean(),
  impulse: non_neg_integer()
}


      



  



  
    
      
    
    
      spawn_parms()



        
          
        

    

  


  

      

          @type spawn_parms() :: %{parms: [number()], string: String.t() | nil}


      


What a player carries from level to level: the 64 spawn parameters, parm1 first, and the program's parm_string.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %QuakeServer.Server{
  ambients: term(),
  area: term(),
  bsp: term(),
  budget: term(),
  builtins: term(),
  changelevel: term(),
  changelevel_startspot: term(),
  check: term(),
  clock: term(),
  command: term(),
  console: term(),
  coords: term(),
  count: term(),
  cvars: term(),
  data_dir: term(),
  edicts: term(),
  events: term(),
  ext: term(),
  frametime: term(),
  hull: term(),
  inhibit: term(),
  leaves: term(),
  lightstyles: term(),
  links: term(),
  map: term(),
  messages: term(),
  model_names: term(),
  models: term(),
  parms: term(),
  qc: term(),
  replacements: term(),
  serverflags: term(),
  skill: term(),
  slots: term(),
  sound_names: term(),
  source: term(),
  statics: term(),
  time: term(),
  trace: term(),
  versions: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      advance(server, seconds)



        
          
        

    

  


  

      

          @spec advance(t(), number()) :: t()


      


Move the host clock (clock) on by seconds; physics frames catch up to it.

  



  
    
      
    
    
      call_named(server, name)



        
          
        

    

  


  

      

          @spec call_named(t(), String.t()) :: t()


      


Run the program's function name as it stands.

  



  
    
      
    
    
      change_parms(server)



        
          
        

    

  


  

      

          @spec change_parms(t()) :: [float()] | nil


      


The spawn parameters the player carries to the next level (save_spawn_parms/1's parms).

  



  
    
      
    
    
      client_command(server, entity, command)



        
          
        

    

  


  

      

          @spec client_command(t(), non_neg_integer(), map()) :: t()


      


Run a player's command as it arrives, for a program that runs its players' commands
itself (QuakeServer.Physics.Command), at the host clock (clock); a program that
does not has command kept for its frames instead.

  



    

    

  
    
      
    
    
      connect(server, parms \\ nil, opts \\ [])



        
          
        

    

  


  

      

          @spec connect(t(), spawn_parms() | [number()] | nil, keyword()) :: t()


      


Bring the player in, as FTE does when its client begins (SV_SetUpClientEdict, then
SV_Begin_Core), carrying parms from the last level (save_spawn_parms/1, or the
bare list of 64), or with the program's SetNewParms run for fresh ones when nil.
The player's entity is cleared (not for a NetQuake program, CRC 5927), named by the
player's name info key (Player without one), and given its entity number as
colormap, 16 × topcolor + bottomcolor as clientcolors (each 0 outside 0 to 13),
gravity 1, maxspeed the cvar sv_maxspeed, movetype noclip and no frags. The
spawn parameters go into the parm* globals and parm_string; ClientConnect runs
with its argument 1 when option :csqc is true (the client runs a client program),
0 otherwise, then PutClientInServer, each with self the player and time the
server's; oldorigin becomes origin; and a program that runs its players' commands
runs one empty command (no time, no moves, the angles the player's v_angle).

  



  
    
      
    
    
      cvar(server, name)



        
          
        

    

  


  

      

          @spec cvar(t(), String.t()) :: float()


      


The value of console variable name as a number (FTE's value), 0.0 when there is no such variable.

  



  
    
      
    
    
      cvar?(server, name)



        
          
        

    

  


  

      

          @spec cvar?(t(), String.t()) :: boolean()


      


Whether there is a console variable name.

  



  
    
      
    
    
      cvar_string(server, name)



        
          
        

    

  


  

      

          @spec cvar_string(t(), String.t()) :: String.t()


      


The value of console variable name as text, "" when there is no such variable.

  



  
    
      
    
    
      disconnect(server)



        
          
        

    

  


  

      

          @spec disconnect(t()) :: t()


      


Take the player out of the level, as FTE's SV_DespawnClient does to a level it keeps:
ClientDisconnect runs with self the player, a NetQuake program's player entity is
cleared, the player's frags become 0 and the player is no longer in the game.

  



  
    
      
    
    
      drain(server)



        
          
        

    

  


  

      

          @spec drain(t()) :: {[term()], t()}


      


The events of the frames since the last drain, oldest first, and the server without them.

  



  
    
      
    
    
      emit(server, event)



        
          
        

    

  


  

      

          @spec emit(t(), term()) :: t()


      


Add an event for the client.

  



  
    
      
    
    
      exec_opts(server)



        
          
        

    

  


  

      

          @spec exec_opts(t()) :: keyword()


      


The options every call into the program takes: the server's budget and trace, and
QuakeServer.Autocvars.sync/1 run before the call.

  



  
    
      
    
    
      frame(server, seconds, command)



        
          
        

    

  


  

      

          @spec frame(t(), number(), command()) :: t()


      


Run one physics frame of seconds (QuakeServer.Physics.frame/1), command being the
player's latest for a program that does not run its players' commands itself: the
routes asked for before are handed to their callbacks
(QuakeServer.Extensions.Routes.run/1), the replies to uri_get that have come to
URI_Get_Callback (QuakeServer.Extensions.Web.run/1), the console's queued commands run, then every
entity, and the physics clock (time) moves on by seconds. How long a frame should
be is the caller's choice; FTE runs them as QuakeServer.Runner does.

  



  
    
      
    
    
      keeping_self(server, call)



        
          
        

    

  


  

      

          @spec keeping_self(t(), (t() -> t())) :: t()


      


Run call (a function of the server) and put self and other back as they were, as
a builtin that calls back into the program must.

  



  
    
      
    
    
      load_level(server, text)



        
          
        

    

  


  

      

          @spec load_level(t(), String.t()) :: t()


      


Restore onto a freshly started level the save text of save_level/1, as FTE's
SV_LoadLevelCache: the program's SV_PerformLoad(file, entities, slots) reads the
text after its moddata line, every entity is linked into the world again, and the
physics time, the host clock and time become the saved time.

  



  
    
      
    
    
      open(name, opts)



        
          
        

    

  


  

      

          @spec open(String.t(), keyword()) :: t()


      


Load map name with its world entity and the source's program, spawning nothing else
and calling no hooks: the world a client program (FTE's CSQC) runs in. Takes
start/2's options; its console variable table is not marked as having a server
running and its latched variables stay latched.

  



  
    
      
    
    
      player_name(server, entity)



        
          
        

    

  


  

      

          @spec player_name(t(), pos_integer()) :: String.t()


      


The name of player entity: its name info key, Player without one (FTE's name default).

  



  
    
      
    
    
      print_lines(server, lines)



        
          
        

    

  


  

      

          @spec print_lines(t(), [String.t()]) :: t()


      


Print lines to the console, each as a {:print, :notify, line} event.

  



  
    
      
    
    
      put_cvar(server, name, value)



        
          
        

    

  


  

      

          @spec put_cvar(t(), String.t(), String.t() | number()) :: t()


      


Set console variable name to value, text or a number (written as FTE's
Cvar_SetValue writes one), as FTE's Cvar_Set (QuakeServer.Cvars.set/4); a name
there is no variable for is made, as a config or program makes one. What FTE prints
about it is printed, and the server's own autocvar_ globals and info keys follow at
once (QuakeServer.Autocvars.sync/1).

  



  
    
      
    
    
      release(server)



        
          
        

    

  


  

      

          @spec release(t()) :: :ok


      


Free the level's program memory (QuakeC.release/1) and a console variable table the
server made itself; the server may not be used after.

  



  
    
      
    
    
      resume(server, opts)



        
          
        

    

  


  

      

          @spec resume(t(), keyword()) :: t()


      


Bring back a level left by a changelevel with a landmark, as it was left, as FTE's
SV_LoadLevelCache brings one back: the change it asked for is forgotten; the info
keys of option :serverinfo (the server's as they stand) are taken under the level's
own and the star keys of start/2 set again for option :startspot; the program's
serverflags global becomes option :serverflags, time the level's physics time and
startspot the landmark; its written files become option :written and their entity
tables option :entity_tables. Connect the player to it next.

  



  
    
      
    
    
      run(server, function, self, other)



        
          
        

    

  


  

      

          @spec run(t(), integer(), non_neg_integer(), non_neg_integer()) :: t()


      


Run QuakeC function value function with self and other set, at the server's time.

  



  
    
      
    
    
      save_level(server)



        
          
        

    

  


  

      

          @spec save_level(t()) :: {String.t(), t()}


      


Save the level for a return through a landmark, as FTE's SV_SaveLevelCache saves one
for a program that saves itself: the player is taken out (disconnect/1), and the
text is FTE's: the version (515), a comment (the level's name and kills, 39
characters, spaces as _), vmmode, the cvars skill, deathmatch, coop and
teamplay, time and map, then moddata and what the program's
SV_PerformSave(file, entities, slots) writes to the file it is given,
saves/<map>.lvc. Returns the text and the server.

  



  
    
      
    
    
      save_spawn_parms(server)



        
          
        

    

  


  

      

          @spec save_spawn_parms(t()) :: %{
  parms: [float()] | nil,
  string: String.t() | nil,
  serverflags: float()
}


      


What the level change carries, as FTE's SV_SaveSpawnparms takes it: the player's
spawn parameters go back into the parm* globals and parm_string, the program's
SetChangeParms runs with self the player, and the globals are read into parms and
string; with no player in the game both are nil. serverflags is the program's
global.

  



  
    
      
    
    
      saved_level(text)



        
          
        

    

  


  

      

          @spec saved_level(String.t()) :: %{
  cvars: %{required(String.t()) => String.t()},
  time: float(),
  map: String.t(),
  moddata: binary(),
  at: non_neg_integer()
}


      


The preamble of a save from save_level/1: the console variables it sets, its time,
its map, and its program data with the place its moddata line ends.

  



  
    
      
    
    
      saves_levels?(server)



        
          
        

    

  


  

      

          @spec saves_levels?(t()) :: boolean()


      


Whether the program saves and restores a level itself (SV_PerformSave and SV_PerformLoad).

  



  
    
      
    
    
      set_globals(server, self, other)



        
          
        

    

  


  

      

          @spec set_globals(t(), non_neg_integer(), non_neg_integer()) :: t()


      


Set self, other and time for a call into the program.

  



  
    
      
    
    
      start(name, opts)



        
          
        

    

  


  

      

          @spec start(String.t(), keyword()) :: t()


      


Load map name and spawn its entities, as a fresh level, in the order of FTE's
SV_SpawnServer: the info keys mapname, *cheats (ON while the cvar sv_cheats
is set), *bspversion (30 for a Half-Life map) and *startspot are set (an empty
one removed); the program is loaded, its dimension_send defaulted, and its init
called with -1 at time 0; the model list is the world and its submodels; the world
entity is set up (its model, solid bsp, movetype push, its box) and the player slots'
entities allocated; the globals mapname, serverflags, time (1), and coop (when
the cvar coop is set) or else deathmatch are set; initents runs; a QuakeWorld
program (CRC 54730) has StartFrame run at time 0; the map's entities spawn; the
world's angles are cleared and the level's name taken from its message
(ext.levelname); two physics frames of a tenth of a second run from time 1, leaving
the host clock at 1.3; then the info key map is set and the startspot global.
Options
	:source — the game's QuakeServer.Source module (required); the program
functions its replacements/0 names run as the game's functions
(QuakeServer.Builtins.call/3)
	:builtins — the module whose call/3 runs the program's builtins, default
QuakeServer.Builtins
	:budget — how many statements one call into the program may run, default 100 000
	:trace — a function given the name of every QuakeC function the program enters,
default none
	:hull — fun(hulls, size) choosing the hull a box of size moves through in a
brush model, default QuakeServer.World.choose_hull/2
	:inhibit — fun(spawnflags, skill), true for a map entity to leave out, default
QuakeServer.Q.skill_inhibited?/2; a program with CheckSpawn filters its own

A program defining init has it called with -1 once its memory is fresh, and one
defining initents has that called before the map's entities spawn.
	:skill — 0 (easy) to 3 (nightmare), default 1
	:serverflags — carried from level to level (the episode runes), default 0
	:cvar_table — the QuakeServer.Cvars table of console variables to use, shared
with whatever else holds it; default a table of the server's own, freed by
release/1. FTE's engine variables are registered in it (QuakeServer.Cvars.Engine),
its :maplatch variables take their latched values, and it is marked as having a
server running. The skill option sets skill; without one a blank skill becomes 1.
	:cvars — console variables to set in the table, name to text or number, as set
sets them
	:data_dir — the directory the program's written files (data/…) are kept in;
without one they last as long as the server
	:coords — :short (Quake's) or :float, how messages carry coordinates and
angles; see QuakeServer.Builtins.Write
	:startspot — the landmark name the last level's changelevel gave, put in the
program's startspot global once the entities have spawned and settled
	:written — the files the program wrote on earlier levels, name to bytes (the
host's ext.written of the last level)
	:entity_tables — the entity tables of those files (the host's
ext.entity_tables of the last level), by which the program's edict_num
translates the entity numbers it reads from them; see QuakeServer.EntityTable
	:serverinfo — the server's info keys as the last level left them, kept under
the keys this level sets, as FTE keeps its server info from level to level

A changelevel asked for during play leaves the map in changelevel and the
landmark, when one was given, in changelevel_startspot.

  


        

      


  

    
QuakeServer.Signon 
    



      
The messages FTE sends a client after the level's model and sound lists and before the
client begins (SV_SendClientPrespawnInfo, SVQW_Spawn_f): the static entities
(makestatic), oldest first, then the static sounds (ambientsound), then each player
slot's info keys.
[message | _] = QuakeServer.Signon.messages(server)
Each is a binary holding one server message:
	a static entity: svc_spawnstatic (20), the index of its model in the server's
model list in 16 bits, its frame, colormap (0) and skin as bytes, then for each axis
its origin's coordinate and its angle
	a static sound: svc_spawnstaticsound (29), its origin's three coordinates, the
index of its sound in the server's sound list as a byte, the volume × 255 and the
attenuation × 64 as bytes; a sound past index 255 is svcfte_spawnstaticsound2
(94) with a flags byte of 1 and the index in 16 bits after the coordinates. A sound
not in the sound list is left out, as FTE's ambientsound leaves it.
	a player slot's info: svc_updateuserinfo (40), the slot (the entity less one), the
user id (the entity) in 32 bits, and the info string, \key\value for each key in
order, with name as QuakeServer.Server.player_name/2 gives it

Coordinates and angles are written as the server's coords sets
(QuakeServer.Builtins.Write): 32-bit floats and 65536ths of a turn in 16 bits, or
eighths of a unit in 16 bits and 256ths of a turn in a byte.

      


      
        Summary


  
    Functions
  


    
      
        messages(server)

      


        The server's static entities, static sounds and player info, as messages in that order.



    





      


      
        Functions


        


  
    
      
    
    
      messages(server)



        
          
        

    

  


  

      

          @spec messages(QuakeServer.Server.t()) :: [binary()]


      


The server's static entities, static sounds and player info, as messages in that order.

  


        

      


  

    
QuakeServer.Sounds 
    



      
A sound started on the server, as FTE starts one (SVQ1_StartSound, SV_StartSound):
it goes to the players as a sound message (QuakeServer.Multicast) and to the server's
events as {:sound, %{entity:, channel:, name:, volume:, attenuation:, origin:, pitch:}}.
server = QuakeServer.Sounds.start(server, entity, 1, "weapons/rocket1i.wav", 1.0, 1.0)
Without :origin, a brush entity's sound (solid 4 or 22) comes from the middle of its
box and is sent reliably; another entity's comes from its origin under a QuakeWorld
program and from the middle of its box otherwise. A reliable sound, or one with
attenuation 0, goes to every player; others to the players that may hear origin. Flag
1 (CF_SV_RELIABLE) sends reliably, flag 256 (CF_SV_UNICAST) to msg_entity's
player only. A sound not precached is sent reliably after a printed warning. Volume
below 0 or above 1, or a channel outside 0 to 255, is printed and dropped; an empty
name is dropped.
The message is <<6, flags::little-16, entity::little-signed-32, channel::little-16, volume, attenuation::little-float-32, pitch::little-float-32, timeofs::little-float-32, x, y, z (little-float-32), name, 0>>, pitch a playback
rate with 0 meaning 1.

      


      
        Summary


  
    Functions
  


    
      
        start(server, entity, channel, name, volume, attenuation, opts \\ [])

      


        Start name from entity on channel at volume (0.0 to 1.0) with attenuation.
Options: :pitch (a rate, 0 meaning 1), :flags, :timeofs (seconds into the
sound), :origin (a fixed place).



    





      


      
        Functions


        


    

  
    
      
    
    
      start(server, entity, channel, name, volume, attenuation, opts \\ [])



        
          
        

    

  


  

      

          @spec start(
  QuakeServer.Server.t(),
  integer(),
  integer(),
  String.t() | nil,
  number(),
  number(),
  keyword()
) :: QuakeServer.Server.t()


      


Start name from entity on channel at volume (0.0 to 1.0) with attenuation.
Options: :pitch (a rate, 0 meaning 1), :flags, :timeofs (seconds into the
sound), :origin (a fixed place).

  


        

      


  

    
QuakeServer.Source behaviour
    



      
Where a server finds its game: the compiled QuakeC program, the maps and the model
files. A game names a module with these callbacks as QuakeServer.Server.start/2's
:source.
defmodule MyGame.Source do
  @behaviour QuakeServer.Source

  def progs, do: MyGame.Assets.progs()
  def map(name), do: MyGame.Assets.map(name)
  def model(name), do: MyGame.Assets.model(name)
end

      


      
        Summary


  
    Types
  


    
      
        map_file()

      


        A map: its world and its entity text.



    


    
      
        model()

      


        A model file: kind :alias, :sprite, :brush (with data a map_file/0) or
:missing, and its box.



    





  
    Callbacks
  


    
      
        depth(t)

      


        Where game file name is found in the game's search order, as FTE's
COM_FDepthFile: lower is searched first; nil when there is no such file. The
console's exec compares default.cfg's depth with a config's.



    


    
      
        list(t)

      


        The names of the game's files beginning with prefix, lower case.



    


    
      
        map(t)

      


        The map name (without maps/ or .bsp), or nil when there is none.



    


    
      
        model(t)

      


        The model file name.



    


    
      
        package(t)

      


        The package game file name comes from, or nil when there is no such file.



    


    
      
        progs()

      


        The game's QuakeC program.



    


    
      
        read(t)

      


        The bytes of game file name, or nil; the files the program's file builtins read.



    


    
      
        replacements()

      


        The program's functions the game runs itself, by name: each runs in place of the
QuakeC function of that name (QuakeC.Progs.replace/2) as fun.(server, argc),
reading its arguments from the parameter slots and returning the server with any
return value in the return slots, as a builtin does. A name the program lacks is
passed over.



    





      


      
        Types


        


  
    
      
    
    
      map_file()



        
          
        

    

  


  

      

          @type map_file() :: %{bsp: Cauldron3D.Bsp.t(), entities: String.t()}


      


A map: its world and its entity text.

  



  
    
      
    
    
      model()



        
          
        

    

  


  

      

          @type model() :: %{
  kind: :alias | :sprite | :brush | :missing,
  data: term(),
  mins: Cauldron3D.Vec.t(),
  maxs: Cauldron3D.Vec.t()
}


      


A model file: kind :alias, :sprite, :brush (with data a map_file/0) or
:missing, and its box.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      depth(t)


        (optional)


        
          
        

    

  


  

      

          @callback depth(String.t()) :: integer() | nil


      


Where game file name is found in the game's search order, as FTE's
COM_FDepthFile: lower is searched first; nil when there is no such file. The
console's exec compares default.cfg's depth with a config's.

  



  
    
      
    
    
      list(t)


        (optional)


        
          
        

    

  


  

      

          @callback list(String.t()) :: [String.t()]


      


The names of the game's files beginning with prefix, lower case.

  



  
    
      
    
    
      map(t)



        
          
        

    

  


  

      

          @callback map(String.t()) :: map_file() | nil


      


The map name (without maps/ or .bsp), or nil when there is none.

  



  
    
      
    
    
      model(t)



        
          
        

    

  


  

      

          @callback model(String.t()) :: model()


      


The model file name.

  



  
    
      
    
    
      package(t)


        (optional)


        
          
        

    

  


  

      

          @callback package(String.t()) :: String.t() | nil


      


The package game file name comes from, or nil when there is no such file.

  



  
    
      
    
    
      progs()



        
          
        

    

  


  

      

          @callback progs() :: QuakeC.Progs.t()


      


The game's QuakeC program.

  



  
    
      
    
    
      read(t)


        (optional)


        
          
        

    

  


  

      

          @callback read(String.t()) :: binary() | nil


      


The bytes of game file name, or nil; the files the program's file builtins read.

  



  
    
      
    
    
      replacements()


        (optional)


        
          
        

    

  


  

      

          @callback replacements() :: %{
  required(String.t()) => (QuakeServer.Server.t(), non_neg_integer() ->
                             QuakeServer.Server.t())
}


      


The program's functions the game runs itself, by name: each runs in place of the
QuakeC function of that name (QuakeC.Progs.replace/2) as fun.(server, argc),
reading its arguments from the parameter slots and returning the server with any
return value in the return slots, as a builtin does. A name the program lacks is
passed over.

  


        

      


  

    
QuakeServer.Spawn 
    



      
A map's entities brought to life: the first is the world itself, every later one a
fresh entity; each has its keys written into its fields and then its spawn function
run with it as self.
server = QuakeServer.Spawn.entities(server, entity_text)
A program that defines CheckSpawn decides for itself: it is called for every entity,
the world included, with the entity's spawn function (spawnfunc_<classname>, else
<classname>, else none) as its argument and the entity's text in the global
__fullspawndata. Otherwise the function named by classname is run, and entities
whose spawn flags the server's inhibit rule rejects, or with no classname or no
function, are not made.
Keys become fields by the program's field definitions: angle is the yaw of
angles, light is light_lev, and keys beginning _ are ignored. A function key
is a function's name, optionally after a program number and : (0:name); a number
and : alone is no function, and a name the program lacks is printed and the field left
as it is, as FTE's ED_ParseEpair reads them. Numbers are read as C's strtod (a
float, or each of a vector's three words, as a 32-bit float) and strtol in base 0
(an integer or entity field), QuakeServer.TextNumbers.

      


      
        Summary


  
    Functions
  


    
      
        entities(server, text)

      


        Spawn every entity of text into server.



    


    
      
        fill(server, entity, keys)

      


        Write keys into entity's fields.



    





      


      
        Functions


        


  
    
      
    
    
      entities(server, text)



        
          
        

    

  


  

      

          @spec entities(QuakeServer.Server.t(), String.t()) :: QuakeServer.Server.t()


      


Spawn every entity of text into server.

  



  
    
      
    
    
      fill(server, entity, keys)



        
          
        

    

  


  

      

          @spec fill(QuakeServer.Server.t(), non_neg_integer(), map()) :: QuakeServer.Server.t()


      


Write keys into entity's fields.

  


        

      


  

    
QuakeServer.Steps 
    



      
Monster movement as FTE's sv_move.c has it, with gravity along -z: a step that
climbs stairs and slopes and refuses ledges, flying and swimming that rise or sink
toward the enemy, turning toward ideal_yaw, and the choice of a new direction toward
a goal when the way ahead is blocked.
{server, moved?} = QuakeServer.Steps.move_step(server, monster, {dx, dy, 0.0}, true)

{server, moved?} =
  QuakeServer.Steps.move_step(server, monster, move, true,
    on_trace: &QuakeServer.Builtins.put_trace/2
  )
Steps are QuakeServer.Physics.step_size/1 high. Angles are brought into 0 up to 360
as FTE's anglemod does, in steps of 360/65536 degrees.

      


      
        Summary


  
    Types
  


    
      
        on_trace()

      


    





  
    Functions
  


    
      
        bottom?(server, entity)

      


        Whether entity stands with every corner of its box over ground: all four corners
just below the box in solid world, or a point trace down from each corner landing no
more than a step below the trace from the middle, which must land within two steps.
The box's top corner is sized from the world hull the entity's size chooses.



    


    
      
        change_yaw(server, entity)

      


        Turn entity's yaw toward its ideal_yaw by at most its yaw_speed.



    


    
      
        move_step(server, entity, move, relink?, opts \\ [])

      


        Move entity by move if it can go there, returning {server, moved?}.



    


    
      
        move_to_goal(server, entity, distance)

      


        Step entity distance toward its goalentity, as the movetogoal builtin does:
nothing unless it is :onground, :fly or :swim; nothing when it has an enemy and
the goal's box is within distance of its own; otherwise one time in four, or when
the step along ideal_yaw fails, a new direction toward the goal.



    


    
      
        step_direction(server, entity, yaw, distance)

      


        Set entity's ideal_yaw to yaw, turn toward it, and step distance along it.
The step is taken back when the entity is still more than 45 degrees from facing
yaw. Relinks the entity either way. Returns {server, moved?}, moved? true
whenever the step was possible.



    





      


      
        Types


        


  
    
      
    
    
      on_trace()



        
          
        

    

  


  

      

          @type on_trace() :: (QuakeServer.Server.t(), Cauldron3D.Hull.Trace.t() ->
                 QuakeServer.Server.t())


      



  


        

      

      
        Functions


        


  
    
      
    
    
      bottom?(server, entity)



        
          
        

    

  


  

      

          @spec bottom?(QuakeServer.Server.t(), non_neg_integer()) :: boolean()


      


Whether entity stands with every corner of its box over ground: all four corners
just below the box in solid world, or a point trace down from each corner landing no
more than a step below the trace from the middle, which must land within two steps.
The box's top corner is sized from the world hull the entity's size chooses.

  



  
    
      
    
    
      change_yaw(server, entity)



        
          
        

    

  


  

      

          @spec change_yaw(QuakeServer.Server.t(), non_neg_integer()) :: QuakeServer.Server.t()


      


Turn entity's yaw toward its ideal_yaw by at most its yaw_speed.

  



    

  
    
      
    
    
      move_step(server, entity, move, relink?, opts \\ [])



        
          
        

    

  


  

      

          @spec move_step(
  QuakeServer.Server.t(),
  non_neg_integer(),
  Cauldron3D.Vec.t(),
  boolean(),
  keyword()
) ::
  {QuakeServer.Server.t(), boolean()}


      


Move entity by move if it can go there, returning {server, moved?}.
An entity flagged :fly or :swim first tries the move raised or lowered 8 units
toward its enemy's height (lowered when more than 40 above it, raised when less than
30), then the plain move; a swimmer whose move would end outside water, slime, lava
or sky tries the next attempt. Anything else is pushed down from a step above the
wished position, from the position itself when that start is inside something, and
fails when it would walk off a ledge or leave a corner dangling, unless it is already
:partialground, when it moves (falling, with :onground cleared, if nothing is
below). Landing clears :partialground and sets groundentity.
relink? links the entity and touches triggers after a move. Options:
	:enemy? — whether flying and swimming look at the enemy (default true); when
false only one attempt is made unless a swimmer would leave the water
	:on_trace — fun(server, trace) called with every trace made, returning the server


  



  
    
      
    
    
      move_to_goal(server, entity, distance)



        
          
        

    

  


  

      

          @spec move_to_goal(QuakeServer.Server.t(), non_neg_integer(), number()) ::
  QuakeServer.Server.t()


      


Step entity distance toward its goalentity, as the movetogoal builtin does:
nothing unless it is :onground, :fly or :swim; nothing when it has an enemy and
the goal's box is within distance of its own; otherwise one time in four, or when
the step along ideal_yaw fails, a new direction toward the goal.

  



  
    
      
    
    
      step_direction(server, entity, yaw, distance)



        
          
        

    

  


  

      

          @spec step_direction(QuakeServer.Server.t(), non_neg_integer(), number(), number()) ::
  {QuakeServer.Server.t(), boolean()}


      


Set entity's ideal_yaw to yaw, turn toward it, and step distance along it.
The step is taken back when the entity is still more than 45 degrees from facing
yaw. Relinks the entity either way. Returns {server, moved?}, moved? true
whenever the step was possible.

  


        

      


  

    
QuakeServer.TextNumbers 
    



      
Numbers read from text as C's strtod, strtol and atof read them, the readings
FTE's stof builtin and its entity-key parser (ED_ParseEpair) use.
QuakeServer.TextNumbers.strtod(" .3 rest")
#=> {0.3, " rest"}
QuakeServer.TextNumbers.atof(".3")
#=> 0.30000001192092896
QuakeServer.TextNumbers.strtol("0x1f")
#=> {31, ""}
Leading white space (space, tab, newline, vertical tab, form feed, carriage return) is
skipped and a + or - sign read. strtod reads a decimal number (digits with an
optional point, at least one digit, an optional exponent e or E) or a hexadecimal
one (0x or 0X, hex digits with an optional point, an optional binary exponent p
or P); strtol reads base 0: 0x hexadecimal, a leading 0 octal, else decimal.
Text with no number reads as 0 with the whole text left. Infinities and NaNs, which
QuakeC memory cannot hold, are not read; a number beyond a double's range reads as the
largest double of its sign.

      


      
        Summary


  
    Functions
  


    
      
        atof(text)

      


        The number at the front of text as atof reads it into a 32-bit float.



    


    
      
        float32(value)

      


        value rounded to a 32-bit float, a value beyond its range to its largest of that sign.



    


    
      
        int32(value)

      


        value wrapped to a signed 32-bit integer.



    


    
      
        strtod(text)

      


        The number at the front of text, a double, and the text after it.



    


    
      
        strtol(text)

      


        The whole number at the front of text, read in base 0, and the text after it.



    





      


      
        Functions


        


  
    
      
    
    
      atof(text)



        
          
        

    

  


  

      

          @spec atof(String.t()) :: float()


      


The number at the front of text as atof reads it into a 32-bit float.

  



  
    
      
    
    
      float32(value)



        
          
        

    

  


  

      

          @spec float32(number()) :: float()


      


value rounded to a 32-bit float, a value beyond its range to its largest of that sign.

  



  
    
      
    
    
      int32(value)



        
          
        

    

  


  

      

          @spec int32(integer()) :: integer()


      


value wrapped to a signed 32-bit integer.

  



  
    
      
    
    
      strtod(text)



        
          
        

    

  


  

      

          @spec strtod(String.t()) :: {float(), String.t()}


      


The number at the front of text, a double, and the text after it.

  



  
    
      
    
    
      strtol(text)



        
          
        

    

  


  

      

          @spec strtol(String.t()) :: {integer(), String.t()}


      


The whole number at the front of text, read in base 0, and the text after it.

  


        

      


  

    
QuakeServer.Visibility 
    



      
What a map's visibility lets a viewer potentially see, as FTE's server works it out for
Quake and Half-Life maps (q1bsp.c): the leaves an entity's box touches, recorded when
it is linked, and the leaves seen from every leaf within 8 units of a viewer's eye (the
fat PVS), and the leaves that may hear a point (its PHS).
leaves = QuakeServer.Visibility.touched(bsp, absmin, absmax)
sight = QuakeServer.Visibility.fat(bsp, eye)
QuakeServer.Visibility.seen?(sight, leaves)
Touched leaves leave out solid ones; more than 32 are :all, seen by every viewer. A
sight is an integer whose bit i is set when leaf i may be seen, or :all on a map
without visibility or from a leaf that keeps none.

      


      
        Summary


  
    Types
  


    
      
        leaves()

      


        The leaves an entity is in.



    


    
      
        sight()

      


        The leaves a viewer may see.



    





  
    Functions
  


    
      
        fat(bsp, point)

      


        The leaves seen from every non-solid leaf within 8 units of point.



    


    
      
        heard(bsp, point)

      


        The leaves that may hear point (its PHS): those seen from any leaf its leaf sees.
:all from leaf 0 or a leaf that keeps no visibility.



    


    
      
        in_pvs?(bsp, point, leaves)

      


        Whether an entity in leaves, the leaves recorded when it was last linked (nil for
one never linked), is in the PVS of point (pvs/2), as FTE's checkpvs decides:
never without a map or for an entity in no leaves, always for one in more than 32,
otherwise when one of its leaves is in that PVS.



    


    
      
        phs_built?(bsp, setting, single_player?)

      


        Whether FTE builds the map's PHS under the cvar sv_calcphs setting: never at 0,
always at 1, and at 2 unless the game is single player or the table would take a
megabyte or more (a row of whole 32-bit words a world leaf, for each world leaf).



    


    
      
        point_seen?(bsp, sight, point)

      


        Whether the leaf point is in is in sight; always for leaf 0.



    


    
      
        pvs(bsp, point)

      


        The leaves the leaf point is in can see (its PVS); :all from leaf 0 or a leaf that
keeps none. A point on a node's plane is taken to its back side.



    


    
      
        seen?(sight, leaves)

      


        Whether any of leaves is in sight.



    


    
      
        touched(bsp, mins, maxs)

      


        The non-solid world leaves the box mins..maxs touches.



    





      


      
        Types


        


  
    
      
    
    
      leaves()



        
          
        

    

  


  

      

          @type leaves() :: [non_neg_integer()] | :all


      


The leaves an entity is in.

  



  
    
      
    
    
      sight()



        
          
        

    

  


  

      

          @type sight() :: non_neg_integer() | :all


      


The leaves a viewer may see.

  


        

      

      
        Functions


        


  
    
      
    
    
      fat(bsp, point)



        
          
        

    

  


  

      

          @spec fat(Cauldron3D.Bsp.t() | nil, Cauldron3D.Vec.t()) :: sight()


      


The leaves seen from every non-solid leaf within 8 units of point.

  



  
    
      
    
    
      heard(bsp, point)



        
          
        

    

  


  

      

          @spec heard(Cauldron3D.Bsp.t() | nil, Cauldron3D.Vec.t()) :: sight()


      


The leaves that may hear point (its PHS): those seen from any leaf its leaf sees.
:all from leaf 0 or a leaf that keeps no visibility.

  



  
    
      
    
    
      in_pvs?(bsp, point, leaves)



        
          
        

    

  


  

      

          @spec in_pvs?(Cauldron3D.Bsp.t() | nil, Cauldron3D.Vec.t(), leaves() | nil) ::
  boolean()


      


Whether an entity in leaves, the leaves recorded when it was last linked (nil for
one never linked), is in the PVS of point (pvs/2), as FTE's checkpvs decides:
never without a map or for an entity in no leaves, always for one in more than 32,
otherwise when one of its leaves is in that PVS.

  



  
    
      
    
    
      phs_built?(bsp, setting, single_player?)



        
          
        

    

  


  

      

          @spec phs_built?(Cauldron3D.Bsp.t() | nil, number(), boolean()) :: boolean()


      


Whether FTE builds the map's PHS under the cvar sv_calcphs setting: never at 0,
always at 1, and at 2 unless the game is single player or the table would take a
megabyte or more (a row of whole 32-bit words a world leaf, for each world leaf).

  



  
    
      
    
    
      point_seen?(bsp, sight, point)



        
          
        

    

  


  

      

          @spec point_seen?(Cauldron3D.Bsp.t() | nil, sight(), Cauldron3D.Vec.t()) :: boolean()


      


Whether the leaf point is in is in sight; always for leaf 0.

  



  
    
      
    
    
      pvs(bsp, point)



        
          
        

    

  


  

      

          @spec pvs(Cauldron3D.Bsp.t() | nil, Cauldron3D.Vec.t()) :: sight()


      


The leaves the leaf point is in can see (its PVS); :all from leaf 0 or a leaf that
keeps none. A point on a node's plane is taken to its back side.

  



  
    
      
    
    
      seen?(sight, leaves)



        
          
        

    

  


  

      

          @spec seen?(sight(), leaves()) :: boolean()


      


Whether any of leaves is in sight.

  



  
    
      
    
    
      touched(bsp, mins, maxs)



        
          
        

    

  


  

      

          @spec touched(Cauldron3D.Bsp.t() | nil, Cauldron3D.Vec.t(), Cauldron3D.Vec.t()) ::
  leaves()


      


The non-solid world leaves the box mins..maxs touches.

  


        

      


  

    
QuakeServer.World 
    



      
Where a level's entities are, and what moving boxes run into, as FTE's world.c has it.
Linking an entity records its box (absmin..absmax) and the map leaves it touches
(leaves, kept after unlinking; QuakeServer.Visibility), and files it in the grid
of QuakeServer.World.Area (near/2 reads it back); traces test the world model and
then the entities filed where the move passes, in the order they were filed. Triggers
are touched when an entity is linked with touch? true.
{server, trace} = QuakeServer.World.trace(server, start, mins, maxs, stop, 0, mover)
QuakeServer.World.move(server, start, mins, maxs, stop, :normal, mover)
A trace's type is FTE's MOVE_ bits: 1 no monsters (only brush models block), 2
missile (monsters are hit as 30-unit boxes), 3 the world alone, 4 against studio models'
hitboxes, 16 triggers marked findable, 32 every entity marked findable whether linked
or not, 128 a chain of the entities hit through their chain field, 256 the entity in
the program's other alone, and 0x80000000 the mover's hull field left out. What
stops the move is the mover's hitcontentsmaski (or dphitcontentsmask), otherwise
the contents its solid kind and flags give.

      


      
        Summary


  
    Types
  


    
      
        type()

      


    





  
    Functions
  


    
      
        bounds(server, entity)

      


        The box (absmin, absmax) linking entity would give it now, from its origin, size,
solid and angles; an entity that changed these without being linked again still holds
its old box.



    


    
      
        box_contents(server, origin, mins, maxs, entity)

      


        The contents bits of everything a box of mins..maxs at origin is inside: the
world at origin, and every brush entity it overlaps, other than entity, by the
contents its negative skin forces or as solid.



    


    
      
        choose_hull(hulls, size)

      


        The hull of hulls a box of size moves through, as FTE chooses it with no hull
forced (Q1BSP_ChooseHull): under 3 wide the point hull, up to 32.1 wide hull 3 (Half-
Life's crouching hull) when under 54.1 high or else hull 1, wider hull 2, each falling
back to a smaller hull the list has.



    


    
      
        contents_all(server, point)

      


        The contents bits at point of the world and of every SOLID_BSP entity whose box
holds it, a brush entity with a negative skin giving the contents that skin forces
wherever it has any (World_PointContentsAllBSPs).



    


    
      
        contents_world(server, point)

      


        The contents bits (QuakeServer.Contents) of the world model at point (World_PointContentsWorldOnly).



    


    
      
        link(server, entity, touch?)

      


        Record entity's box, and touch the triggers it is in when touch?.



    


    
      
        move(server, start, mins, maxs, stop, type, mover)

      


        A box of mins..maxs moved from start to stop for mover, as trace/7 with
type :normal (0), :nomonsters (1), :missile (2) or MOVE_ bits without the
entity chain; the result as a Cauldron3D.Hull.Trace.



    


    
      
        near(server, box)

      


        The linked entities filed where the box {mins, maxs} lies.



    


    
      
        point_contents(server, point)

      


        What point is in: a contents value, liquids by kind.



    


    
      
        stuck?(server, entity)

      


        Whether entity's box, where it stands, is inside something solid; brush models only
for a non-solid or trigger entity (World_TestEntityPosition).



    


    
      
        touch_triggers(server, entity)

      


        Run the touch of every trigger whose box entity's box overlaps, last filed first,
stopping once entity is freed (World_TouchAllLinks).



    


    
      
        trace(server, start, mins, maxs, stop, type, mover)

      


        A box of mins..maxs moved from start to stop for mover, stopped by the first
thing in the way (World_Move). type is MOVE_ bits (see the module doc). Starting
inside something marks the trace start_solid without stopping it there: whatever
the box meets later still stops it. The server comes back with the chain fields an
entity-chain trace writes.



    


    
      
        trace_world(server, start, stop)

      


        A line from start to stop through the world model alone, no entities.



    


    
      
        unlink(server, entity)

      


        Forget entity's box.



    





      


      
        Types


        


  
    
      
    
    
      type()



        
          
        

    

  


  

      

          @type type() :: :normal | :nomonsters | :missile | non_neg_integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      bounds(server, entity)



        
          
        

    

  


  

      

          @spec bounds(QuakeServer.Server.t(), non_neg_integer()) ::
  {Cauldron3D.Vec.t(), Cauldron3D.Vec.t()}


      


The box (absmin, absmax) linking entity would give it now, from its origin, size,
solid and angles; an entity that changed these without being linked again still holds
its old box.

  



  
    
      
    
    
      box_contents(server, origin, mins, maxs, entity)



        
          
        

    

  


  

      

          @spec box_contents(
  QuakeServer.Server.t(),
  Cauldron3D.Vec.t(),
  Cauldron3D.Vec.t(),
  Cauldron3D.Vec.t(),
  non_neg_integer()
) :: non_neg_integer()


      


The contents bits of everything a box of mins..maxs at origin is inside: the
world at origin, and every brush entity it overlaps, other than entity, by the
contents its negative skin forces or as solid.

  



  
    
      
    
    
      choose_hull(hulls, size)



        
          
        

    

  


  

      

          @spec choose_hull([Cauldron3D.Hull.t()], Cauldron3D.Vec.t()) :: Cauldron3D.Hull.t()


      


The hull of hulls a box of size moves through, as FTE chooses it with no hull
forced (Q1BSP_ChooseHull): under 3 wide the point hull, up to 32.1 wide hull 3 (Half-
Life's crouching hull) when under 54.1 high or else hull 1, wider hull 2, each falling
back to a smaller hull the list has.

  



  
    
      
    
    
      contents_all(server, point)



        
          
        

    

  


  

      

          @spec contents_all(QuakeServer.Server.t(), Cauldron3D.Vec.t()) :: non_neg_integer()


      


The contents bits at point of the world and of every SOLID_BSP entity whose box
holds it, a brush entity with a negative skin giving the contents that skin forces
wherever it has any (World_PointContentsAllBSPs).

  



  
    
      
    
    
      contents_world(server, point)



        
          
        

    

  


  

      

          @spec contents_world(QuakeServer.Server.t(), Cauldron3D.Vec.t()) :: non_neg_integer()


      


The contents bits (QuakeServer.Contents) of the world model at point (World_PointContentsWorldOnly).

  



  
    
      
    
    
      link(server, entity, touch?)



        
          
        

    

  


  

      

          @spec link(QuakeServer.Server.t(), non_neg_integer(), boolean()) ::
  QuakeServer.Server.t()


      


Record entity's box, and touch the triggers it is in when touch?.

  



  
    
      
    
    
      move(server, start, mins, maxs, stop, type, mover)



        
          
        

    

  


  

      

          @spec move(
  QuakeServer.Server.t(),
  Cauldron3D.Vec.t(),
  Cauldron3D.Vec.t(),
  Cauldron3D.Vec.t(),
  Cauldron3D.Vec.t(),
  type(),
  non_neg_integer()
) :: Cauldron3D.Hull.Trace.t()


      


A box of mins..maxs moved from start to stop for mover, as trace/7 with
type :normal (0), :nomonsters (1), :missile (2) or MOVE_ bits without the
entity chain; the result as a Cauldron3D.Hull.Trace.

  



  
    
      
    
    
      near(server, box)



        
          
        

    

  


  

      

          @spec near(QuakeServer.Server.t(), {Cauldron3D.Vec.t(), Cauldron3D.Vec.t()}) ::
  MapSet.t(non_neg_integer())


      


The linked entities filed where the box {mins, maxs} lies.

  



  
    
      
    
    
      point_contents(server, point)



        
          
        

    

  


  

      

          @spec point_contents(QuakeServer.Server.t(), Cauldron3D.Vec.t()) :: integer()


      


What point is in: a contents value, liquids by kind.

  



  
    
      
    
    
      stuck?(server, entity)



        
          
        

    

  


  

      

          @spec stuck?(QuakeServer.Server.t(), non_neg_integer()) :: boolean()


      


Whether entity's box, where it stands, is inside something solid; brush models only
for a non-solid or trigger entity (World_TestEntityPosition).

  



  
    
      
    
    
      touch_triggers(server, entity)



        
          
        

    

  


  

      

          @spec touch_triggers(QuakeServer.Server.t(), non_neg_integer()) ::
  QuakeServer.Server.t()


      


Run the touch of every trigger whose box entity's box overlaps, last filed first,
stopping once entity is freed (World_TouchAllLinks).

  



  
    
      
    
    
      trace(server, start, mins, maxs, stop, type, mover)



        
          
        

    

  


  

      

          @spec trace(
  QuakeServer.Server.t(),
  Cauldron3D.Vec.t(),
  Cauldron3D.Vec.t(),
  Cauldron3D.Vec.t(),
  Cauldron3D.Vec.t(),
  type(),
  non_neg_integer()
) :: {QuakeServer.Server.t(), QuakeServer.World.Trace.t()}


      


A box of mins..maxs moved from start to stop for mover, stopped by the first
thing in the way (World_Move). type is MOVE_ bits (see the module doc). Starting
inside something marks the trace start_solid without stopping it there: whatever
the box meets later still stops it. The server comes back with the chain fields an
entity-chain trace writes.

  



  
    
      
    
    
      trace_world(server, start, stop)



        
          
        

    

  


  

      

          @spec trace_world(QuakeServer.Server.t(), Cauldron3D.Vec.t(), Cauldron3D.Vec.t()) ::
  Cauldron3D.Hull.Trace.t()


      


A line from start to stop through the world model alone, no entities.

  



  
    
      
    
    
      unlink(server, entity)



        
          
        

    

  


  

      

          @spec unlink(QuakeServer.Server.t(), non_neg_integer()) :: QuakeServer.Server.t()


      


Forget entity's box.

  


        

      


  

    
QuakeServer.World.Area 
    



      
The grid linked entities are filed in: 128 by 128 cells across the world model's
ground, each at least 128 units wide, and one list for entities too large for it.
An entity whose box spans more than 16 cells, or reaches the grid's last row or column,
goes in the large list; any other is filed in every cell its box covers. Each cell
keeps its entities in the order they were filed. entities/3 lists those whose cells
a box covers: the large list first, then the cells column by column, each entity once.
grid = QuakeServer.World.Area.grid(world_mins, world_maxs)
cells = QuakeServer.World.Area.cells(grid, absmin, absmax)
area = QuakeServer.World.Area.file(area, entity, cells)
QuakeServer.World.Area.entities(area, grid, {mins, maxs})

      


      
        Summary


  
    Types
  


    
      
        cell()

      


    


    
      
        grid()

      


    





  
    Functions
  


    
      
        cells(grid, absmin, absmax)

      


        The cells an entity with box absmin..absmax is filed in.



    


    
      
        entities(area, grid, arg)

      


        The entities filed in the large list and in the cells box {mins, maxs} covers, in order, each once.



    


    
      
        file(area, entity, cells)

      


        entity added to the end of each of cells.



    


    
      
        grid(arg1, arg2)

      


        The grid over a world model whose bounds are mins..maxs.



    


    
      
        unfile(area, entity, cells)

      


        entity taken out of each of cells.



    





      


      
        Types


        


  
    
      
    
    
      cell()



        
          
        

    

  


  

      

          @type cell() :: non_neg_integer() | :large


      



  



  
    
      
    
    
      grid()



        
          
        

    

  


  

      

          @type grid() :: %{scale: {float(), float()}, bias: {float(), float()}}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      cells(grid, absmin, absmax)



        
          
        

    

  


  

      

          @spec cells(grid(), Cauldron3D.Vec.t(), Cauldron3D.Vec.t()) :: [cell()]


      


The cells an entity with box absmin..absmax is filed in.

  



  
    
      
    
    
      entities(area, grid, arg)



        
          
        

    

  


  

      

          @spec entities(map(), grid(), {Cauldron3D.Vec.t(), Cauldron3D.Vec.t()}) :: [
  non_neg_integer()
]


      


The entities filed in the large list and in the cells box {mins, maxs} covers, in order, each once.

  



  
    
      
    
    
      file(area, entity, cells)



        
          
        

    

  


  

      

          @spec file(map(), non_neg_integer(), [cell()]) :: map()


      


entity added to the end of each of cells.

  



  
    
      
    
    
      grid(arg1, arg2)



        
          
        

    

  


  

      

          @spec grid(Cauldron3D.Vec.t(), Cauldron3D.Vec.t()) :: grid()


      


The grid over a world model whose bounds are mins..maxs.

  



  
    
      
    
    
      unfile(area, entity, cells)



        
          
        

    

  


  

      

          @spec unfile(map(), non_neg_integer(), [cell()]) :: map()


      


entity taken out of each of cells.

  


        

      


  

    
QuakeServer.World.Hitboxes 
    



      
A move against a studio model's hitboxes, posed as FTE's server poses it
(HLMDL_Trace): a hitbox struck gives the trace its group as surface_id, its bone
(from 1) as bone_id, its number (from 1) as brush_id and its face (from 1, 0 when
the move started inside it) as brush_face.
pose = %{sequence: 3, time: 0.4, base_sequence: 0, base_bones: 0}
QuakeServer.World.Hitboxes.trace(studio, pose, axes, from, to, mins, maxs, mask)
The pose is the entity's frame (the sequence, bit 0x8000 ignored), frame1time
(seconds into it), baseframe and basebone (the first basebone bones take
baseframe instead); bone controllers sit at 0 and a sequence's blends are mixed
evenly. from and to are relative to the entity's origin; axes are its turned
forward, left and up rows, or nil when it is not turned.
The trace is {:ok, trace}, or :unposed for a sequence of no frames or one whose
even mix needs a blend past the second, which Cauldron3D.Formats.Studio.locals/4
does not read.

      


      
        Summary


  
    Types
  


    
      
        pose()

      


    





  
    Functions
  


    
      
        trace(studio, pose, axes, from, to, mins, maxs, mask)

      


        The move from from to to of a box mins..maxs against studio's hitboxes in pose.



    





      


      
        Types


        


  
    
      
    
    
      pose()



        
          
        

    

  


  

      

          @type pose() :: %{
  sequence: integer(),
  time: float(),
  base_sequence: integer(),
  base_bones: integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      trace(studio, pose, axes, from, to, mins, maxs, mask)



        
          
        

    

  


  

      

          @spec trace(
  Cauldron3D.Formats.Studio.t(),
  pose(),
  {Cauldron3D.Vec.t(), Cauldron3D.Vec.t(), Cauldron3D.Vec.t()} | nil,
  Cauldron3D.Vec.t(),
  Cauldron3D.Vec.t(),
  Cauldron3D.Vec.t(),
  Cauldron3D.Vec.t(),
  non_neg_integer()
) :: {:ok, QuakeServer.World.Trace.t()} | :unposed


      


The move from from to to of a box mins..maxs against studio's hitboxes in pose.

  


        

      


  

    
QuakeServer.World.Hulls 
    



      
Boxes moved through a brush model's collision hulls, stopped by the contents a mask of
QuakeServer.Contents bits names.
choose/4 picks the hull a box of mins..maxs moves through and the offset from the
box to that hull; trace/8 moves the box through it, in the model's own space, turned
by axes when the model is turned; check/5 moves a point through one hull.
{hull, offset} = QuakeServer.World.Hulls.choose(model.hulls, 0, mins, maxs)
trace = QuakeServer.World.Hulls.trace(model.hulls, 0, nil, from, to, mins, maxs, mask)
hulls is a brush model's list, hull 0 first. A hull is there to use when the list
holds it and, past hull 0, its first clipnode is one of its clipnodes.

      


      
        Summary


  
    Types
  


    
      
        axes()

      


    





  
    Functions
  


    
      
        available?(hulls, index)

      


        Whether hull index of hulls is there to use.



    


    
      
        check(hull, from, to, mask, trace)

      


        A point moved from from to to through hull, stopped by leaves whose contents
bits meet mask, carrying on from trace (Q1BSP_RecursiveHullCheck).



    


    
      
        choose(hulls, force, mins, maxs)

      


        The hull a box of mins..maxs moves through, and what to take from a point of the
box's to place it in that hull. force, from 1, names a hull to use when it is there;
otherwise the box's width and height choose: under 3 wide the point hull, up to 32.1
wide hull 3 when under 54.1 high or else hull 1, wider hull 2, each falling back to a
smaller hull that is there.



    


    
      
        trace(hulls, force, axes, start, stop, mins, maxs, mask)

      


        A box of mins..maxs moved from start to stop through a brush model's hulls,
both points in the model's space before it is turned by axes (rows forward, left,
up). force is as choose/4 takes it. The end and normal come back in that same
unturned space.



    





      


      
        Types


        


  
    
      
    
    
      axes()



        
          
        

    

  


  

      

          @type axes() :: {Cauldron3D.Vec.t(), Cauldron3D.Vec.t(), Cauldron3D.Vec.t()} | nil


      



  


        

      

      
        Functions


        


  
    
      
    
    
      available?(hulls, index)



        
          
        

    

  


  

      

          @spec available?([Cauldron3D.Hull.t()], non_neg_integer()) :: boolean()


      


Whether hull index of hulls is there to use.

  



  
    
      
    
    
      check(hull, from, to, mask, trace)



        
          
        

    

  


  

      

          @spec check(
  Cauldron3D.Hull.t(),
  Cauldron3D.Vec.t(),
  Cauldron3D.Vec.t(),
  non_neg_integer(),
  QuakeServer.World.Trace.t()
) :: QuakeServer.World.Trace.t()


      


A point moved from from to to through hull, stopped by leaves whose contents
bits meet mask, carrying on from trace (Q1BSP_RecursiveHullCheck).

  



  
    
      
    
    
      choose(hulls, force, mins, maxs)



        
          
        

    

  


  

      

          @spec choose([Cauldron3D.Hull.t()], integer(), Cauldron3D.Vec.t(), Cauldron3D.Vec.t()) ::
  {Cauldron3D.Hull.t(), Cauldron3D.Vec.t()}


      


The hull a box of mins..maxs moves through, and what to take from a point of the
box's to place it in that hull. force, from 1, names a hull to use when it is there;
otherwise the box's width and height choose: under 3 wide the point hull, up to 32.1
wide hull 3 when under 54.1 high or else hull 1, wider hull 2, each falling back to a
smaller hull that is there.

  



  
    
      
    
    
      trace(hulls, force, axes, start, stop, mins, maxs, mask)



        
          
        

    

  


  

      

          @spec trace(
  [Cauldron3D.Hull.t()],
  integer(),
  axes(),
  Cauldron3D.Vec.t(),
  Cauldron3D.Vec.t(),
  Cauldron3D.Vec.t(),
  Cauldron3D.Vec.t(),
  non_neg_integer()
) :: QuakeServer.World.Trace.t()


      


A box of mins..maxs moved from start to stop through a brush model's hulls,
both points in the model's space before it is turned by axes (rows forward, left,
up). force is as choose/4 takes it. The end and normal come back in that same
unturned space.

  


        

      


  

    
QuakeServer.World.Trace 
    



      
What a move through the world ran into, with every field FTE's trace_t gives a
program.
	fraction — how much of the move was made, 1.0 when nothing was hit
	end_pos — where it stopped
	normal, distance — the plane hit
	all_solid, start_solid — the whole move, or its start, was inside something
	in_open, in_water — whether it passed through empty or liquid space
	hit — the entity hit, nil when none
	contents — the contents bits (QuakeServer.Contents) of what was hit
	surface_id — a studio model hitbox's group, 0 otherwise
	bone_id, brush_id, brush_face, triangle_id — numbered from 1, 0 when unknown

to_hull/1 gives the same move as a Cauldron3D.Hull.Trace.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        from_hull(trace)

      


        A Cauldron3D.Hull.Trace as this struct, the fields it lacks zero.



    


    
      
        to_hull(trace)

      


        The move as a Cauldron3D.Hull.Trace, keeping the fields that struct has.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %QuakeServer.World.Trace{
  all_solid: boolean(),
  bone_id: integer(),
  brush_face: integer(),
  brush_id: integer(),
  contents: non_neg_integer(),
  distance: float(),
  end_pos: Cauldron3D.Vec.t(),
  fraction: float(),
  hit: non_neg_integer() | nil,
  in_open: boolean(),
  in_water: boolean(),
  normal: Cauldron3D.Vec.t(),
  start_solid: boolean(),
  surface_id: integer(),
  triangle_id: integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      from_hull(trace)



        
          
        

    

  


  

      

          @spec from_hull(Cauldron3D.Hull.Trace.t()) :: t()


      


A Cauldron3D.Hull.Trace as this struct, the fields it lacks zero.

  



  
    
      
    
    
      to_hull(trace)



        
          
        

    

  


  

      

          @spec to_hull(t()) :: Cauldron3D.Hull.Trace.t()


      


The move as a Cauldron3D.Hull.Trace, keeping the fields that struct has.
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