








































































































































































































































































































































































Raven oftware's adaptation of the DOOM engine is not as prone to the drastic slow­

ted with the Medusa effect, it still exhibits the effect to some extent if you violate 

ons jusc outlined. Fortunately, Heretic has proportionally fewer multi-patch textures, 

aeplenty of wall texture you can use with impunity. 

FOR SOLID TEXTURES OH lWO-SIDED LINES 
aaonent of two· ided lines just outlined-the lack of vertical repetition of the main texture and the limi-

111 whac tho e cextures can be-is neither as strange nor as restrictive as it might at first appear. As 

nottd, the textures that are usually applied here-the grids and gratings-you would not normally want 

11111 you will rarely want a solid texture to occupy a gap between sectors. 

tune you might wam to employ a solid graphic as a two-sided main texture is in the creation of a 

mtrance or niper ambush spot, as used in the hidden upper passage of the original DOOM's El Ml. 

leave the player open to attack from monsters (or, in Deathmatch play, other players) who can­

miand whose presence is given away only when they open fire. You make these spots by placing a solid 

1atUie on one 1de of a line while leaving the other transparent. The solid texture prevents a player from 

duoogh the 1de that carries it, but from the other side, the line remains transparent. Remember also 

Two- ided flag is more properly termed the Two-Sided/See-Through/Shoot-Through flag. Setting this 

players anJ monsters to shoot through the line's main texture space without impediment. (Now 

hy th1 create an ambush spot!) 

• Monsters can ee both ways through all two-sided lines, regardless of texturing. It is not 

by usmg tandard map-editing techniques, to set up locations where the player can snipe 

unseen. The effect can be created, however, with the use of a reject map builder, as is 

in Chapter 23, "Reject Table Tricks." 

a lme' 1mpas ability is also determined by a flag. Unless you set this flag, a two-sided line can 

.,.,..ithrough-by player or enemie -regardless of the main texture. The "magic" or "secret" entrances 

1ppe11mvanou· locationsof the main DOOM.WAD-such as the curtains of fire through which a player 

-are maJe m thi way, too . 

. Remember that not all the available textures can be used to create locations such a the ones just 

If you want a cwo-sided main texture to look solid, it must consist of either single or side-by-side, 

patche , and because it will not be vertically tiled, it also needs to be tall enough to fill the 

axnp( I el\' 



TEXTURE ALIGNMENT 
As you have already observed in your own W AOs, the game engine's default application of wall rexlll'IS 

not always result in the de ired rendering of the walls. Having had the default mechani m descn~. 

no doubt see why. All is not lost, however, because DOOM provides the designer with ome controb 

paint-application process, allowing surfaces to be rendered in ways other than the default pamtmg 

To demonstrate how these controls work, I will use two different wall textures: MARBLE2 anJ BR. 
Figure 11.14 shows these textures. MARBLE2 is a fairly standard 128x128 olid graphic. It i useful 

cause it has easily identifiable upper and lower edges. BRNSMALl is a 64x64 see-through texture. 

Figure 11 . 14. 
Wall textures MARBLE2 and 
BRNSMALJ. 

DEFAULT WALL TEXTURE ALIGNMENT 
Consider the application of the MARBLE2 texture to a wall that is taller than 128 units. The texturr 

applied from the ceiling down, repeated as necessary until the floor is reached. The texture i 12 p1xeb 

there will be no problem with Pink Bug. Above and below an opening in the wall, though, somethmg 

will happen. Figure 11.15 illustrates the result of the application. The walls on either side of the cemral 

ing consi t of straightforward single-sided lines. The central opening itself is a two-sided line, w1tha 

black sector beyond it. MARBLE2 is used above and below the opening; the line's main rexcure" 

BRNSMALI. The figure shows DOOM's default rendering of this configuration. 

You can see that where the wall is solid, the pattern ha been applied from the ceiling down and repeated 

the full height of the wall. The upper texture of the two-sided line, however, ha been painted upwanlfq 

meeting with the main texture. The main texture itself has been painted from its upper edge but wuOO. 

tical repetition of the pattern. As a consequence, the grating appears to be suspended from the copuftht 

ing. Beneath the opening, on the line's lower texture, the marble pattern is applied from the bottom 

main texture down. 



1h1 default method of applying the paint achieves the desired effect. Usually, though, as here, it 

alignment of the upper and lower textures. You probably recognize this effect from your own W ADs. 

II DOOM'S PAINTING METHOD 
two mechanism for changing its wall-painting method. The first is termed unpegging, and the 

ltXtllre offsecung. I will first explain what the e terms mean and how the mechanisms are acce sed, 

ng how they can be employed . 

. aid to have their textures pegged to their surfaces. In other words, the graphical patterns 

on their ~urface tarting from a particular location. These reference location are at the top of the 

•••anircspace for the main and upper texture patterns, and at the bottom of the main texture space for the 

ll\, 1h11 greatly affects the way in which textures align from one wall ection to the next. You 

ll frum the preceding chapter that two flags control a line's pegging: the Upper Unpegged flag and 

Unpegged flag. Note that these are linedef attributes; they therefore affect both sides of a line. 

E OFFSmlNG 
••fto{fse1 ''a di. placement that can be applied to the horizontal and vertical position of a texture's start­

B usmg ·uch displacement, you can hift a texture any number of pixels in any direction on any 

m h.m1sm provide you with fine control over the graphic's placement. Again, you might recall 

prccedmQ chapter that each of a line's two sidedefs supplies X- and Y-offset values for texture dis­

Dmrru. The~ l"alue enable textures to be aligned independently on each side of a line. Note, however, 

t 1 .1pplied to all texture slots on that side of the line. 



UNPEGGED TEXTURES ON TWO-SIDED LINES 
You have seen that, by default, a two-sided line's upper texture is pegged to it 

Unpegged flag, you can unpeg thi texture from the tructure of the line and have the paint appheJ 
ector' ceiling instead. This action forces the upper texture to be applied in the same way as it would~ 

adjacent single-sided lines, causing their patterns to line up. 

Setting a line's Lower Unpegged flag causes the line's lower texture to lose its pegging to the bottom 
texture. Again, the unpegged texture's placement is reckoned from the ceiling, bringing its pattern uvo 
ment with any adjacent single- ided line. 

Confusingly, setting the Lower Unpegged flag al o changes the painting of a line' 

that any graphic in this space is normally "hung" from its top and might have transparent pace below 
ting a line's Lower Unpegged flag causes this graphic to be placed at the bottom of the mam texture 

stead. It still does not repeat vertically, so there might now be a transparent area above the graphi. 

11.16 shows how the earlier wall opening is rendered when both upper and lower texture 

Figure 11 .16. 
The effect of unpegging upper and lower 
textures. 

UNPEGGING SINGLE-SIDED LINES 
It is possible to sec the unpegged flags of single-sided lines, even though they have neiclier upperncr 

textures. The effect is precisely the same as happens to the main texture of a two-sided line when un 

used there. Setting the Lower Unpegged flag cau es the line's main (and only) texture to be applied 
floor up, rather than from the ceiling down. Changing the Upper Unpegged flag ha 

of single-sided lines. 

In Figure 11.17, the wall to the left of the comer has had it 

right uses the default painting method. 



: The Upper and Lower Unpegged flags feature prominently in a later chapter of thi 

Examining Other Combinations of Unpegging 

to look at the effect of other combinations of unpegging around openings in walls, 

the mple WAD called MW ALLS.WAD (the DOOM II version is called 

Ml.S.WAD) on the CD-ROM that accompanies thi book. It show all the possible combi­

ofthe unpegged flag for the sample opening described previously. A similar example that uses 

textures and 1 suitable for Heretic is supplied as HlMWALLS.WAD. 

'111 11XallOll, 1mple unpegging doe not achieve the preci e alignment effect a designer want . Example would 

1111all but deliberate misalignment of textures used to give hints of the presence of secret door ; or the 

I of texture> across, rather than up and down, a wall-centering a texture between two adjacent walls, 

llliinnc~. In ca~es like the e, total control over texture alignment is needed. 

1dtth1 level of conttol, each sidedef allows the specification of individual X- or Y-offsets. These values 

lll\'e llr negative number in the range -128 to 127. The X-offset produce a hift of the texture to 

(negauve values to the right), whereas the Y-off et produces a shift upward (negative values down­

tht texture, in each ca e by the specified number of pixels. 



COMBINING UNPEGGING WITH TEXTURE OFFSffilNG 
The use of these two texture-alignment mechanisms is not mutually exclusive. The graphical cngme 

any X- and Y-offset value specified in the sidedefs after all pegging information has been acted on, iche 
values can always be used to effect small adju tments to the alignment of your textures. 

WAD SORTIE 8: TIDYING UP THE WALLS 

NOTl:': Thi ortie build on the WAD produced in the preceding sorrie. You hould rm, 

however, that the precise solutions to the texture alignment problems discussed here are greatly 
dependent on the parricular texture used in the WAD. If you have opted not to use the ·uggesad 

textures in earlier sorties, you might find it helpful to follow thi sortie using the appropriate 

WAD from the CD before inspecting your own WAD to determine the exact way to deal with 111 

problems. If you have not produced WAD7B.WAD, or yours differ from the one built up mp 

ing sorties, you should u e WAD7B.WAD (DOOM), D2W AD7B.WAD (DOOM II), or 

HlWAD7B.WAD (Heretic) from the CD-ROM for thi ortie. 

With all the previous information at your fingertip , you hould now be able to perform a simple 1l'alk· 

of your WAD, noting the alignment problems that exi t and deciding on a method for fixing them. 

game with your latest WAD (or with the appropriate WAD from the CD-ROM), and I'll walk t 

level with you. 

Because wall textures can vary so much in size and fonn, the precise solution to any texture al1gnmm1 

lems varies with the actual textures in use. For this reason, the fixes required if you have been buildmgf~ 

or DOOM II, will be somewhat different from tho e required if you are working with Herenc. I will 

each of these cases separately, starting with DOOM/DOOM II. 

FIXING THE FIRST OPENING CDOOM/DOOM Ill 
The first problem area is around the outhwe t exit from the hexagonal room. You hould now recognm 

alignment fault over the opening as a pegging error. The upper texture need to be unpegged on hoth 
this opening. Make a note to do thi when you next return to the editor. 

The second fault with this exit i the alignment of the mortar line through the gap. Here you have a 
problem. Simple realignment of the texture on the short through-wall ections cannot solve the fault, 

a a careful inspection will how you, the mortar lines of the hexagonal room do nor line up with th 

outhwe t room. Now, you cou ld ju t cheat at this point and apply some kind of neutral texture th 

interconnection and hope that no one notices the alignment fau lt between the two rooms. You woulJnt 

much by doing that, though, so on this occasion at least, you hould do things properly! 



.•=m--.-.. ... -.--_.. 
LOWDOWN ON TEXTURES 157 

1ht tarher de cription of the texture-application process, you know that textures are always applied to 

•••~ lme from the ceiling down. Look at the walls of these two rooms, and you will see that this is 

die c.he here. The mi alignment of texture on each side of the opening is a result of an awkward 

mceilmg height. Now, you could realign all of one room's textures, but to do this would require the 

.... muoi the Y-off et of the textures on all of that room's walls. Thi proce s would be tedious in the 

Fonunately, there i another way out here-why not just change a ceiling height? 

El and TONE3 texture have four cour es of "bricks" up their 128-pixel height. (You can verify 

yourself hy u ing WADED' previewer, if you want; for now, just tru t me.) A quick bit of math tells 

thac che mortar line of these graphics occur at 32-pixel interval up each texture. Provided, there­

you m.1ke ure that the e two rooms' ceiling heights differ by an integral multiple of 32, the e textures 

llign aucomancal l y. 

o the problem can be fixed by changing one of the ceiling height by 8 units. 

hcxa~onal room contains a techno-column that just fits between ceiling and floor and, in addition, 

illhcr~tllrbeyond 1t, which i fine the way it is. lt would therefore make more en e to apply the change 

IOU!hwe ! room's ceiling, bringing it down 8 units to 152. Make a note of this for your next edit, too. 

mathcmanc can be applied to the interconnecting sector, too, of course. lts walls are painted, like 

ltSt,down from it ceiling. The current difference between this ceiling height and that of the hexagonal 

16 Thar\ 16 pixels short of the 32-unit interval needed to make the textures align properly. Bringing 

•1idMOnncct1on' ceiling down by this amount can make the opening rather low, however. lt would be 

arpl · the'e 16 unit as a Y-off et on the two troublesome lines. Forcing the wall textures down 16 

nqu1 a Y-off er of-16. Make another note and then proceed to the next opening, the one out to the 

8 THE FIRST OPENING (HERETIC) 
URrs rt·admg the preceding section might be wondering what all the fuss i about: Depending on the 

of your opmmg and the wall on either side of it, the opening between the hexagonal room and the 

1 uthwe t might not look too bad. Thi is because the texture used in Heretic does not have the 

~ 'wne appearance of the one u ed in the DOOM and DOOM 11 versions of the sample WAD. 

my closely over the opening from within the hexagonal room, you might notice some poor align­

blocb-<.ir you might not. You should make a note to unpeg this upper texture when you return to the 

whether 1t can be improved, though. 

wtthm the ~uthwe t room, the texture over the opening certainly looks wrong, though, doesn't it? This 

be fixed hy unpegging the upper texture o that its placement matches that of its neighbors. Take a 

at the area over the opening, though (see Figure 11.18). Notice how it is larger than the size of the 

work alxl\·e the frieze-work. Merely changing the pegging would result in the top four pixels of the 

• ..,rork detml continuing to run over the doorway. This would probably make the opening look odd (al­

m1gh1 decide that it wouldn't!). You can deal with this ituation in several ways. Fir t, you could 

change the texrure used over the door to the plain GRSTNPB version of the texture. Alternatively, you 



could change the size of the area of wall above the opening, either by reducing the cei ling height oi the 

we t room by, ay, 8 units, or by rai ing the height of the ceiling of the opening itself. 1 will lem the 
solution here to you. 

Figure 11 .18. 
Problems around the first opening in the 
Heretic WAD. 

You might also be having problems around this opening with the frieze-work being cut into by the left 

the opening through the wall. Remember that wall textures are always painted from left to right, which 

that thi texture is being painted from the leftmost end of the wall. To meet the opening correctly. ihe 
the left of the opening mu t be an exact multiple of the width of the pattern: 64 pixels. You might 

reshape the southwest room (or the opening through the wall ) to arrange this layout. 

Turning now to the through-hole walls, the main problem with these is that the frieze-work detail I 

It is located at the wrong height and, in any case, does not fit conveniently in this location-the walls 

thick enough for it. The simplest solution here probably is to change the texture to the GR TNPB 
used in the hexagonal room. Thi change does not address the problem of mortar line continuity~ 

gap, but unfortunately, that problem has no simple solution, given the irregular block pattern useJ mtbi 

ture. This is one of tho e times when you'll have to make do with things as they are! 

FIXING THE SECOND OPENING (DOOM/DOOM Ill 
From inside, the next opening looks fine in DOOM, doesn't it? Remember, though, that you have Just 

note to bring this r om's ceiling height down. This opening will no longer look right after rhat fix, 

note to unpeg this upper texture as well. l suggest that you don't bother realigning this opening' 

textures, though; STONE3 looks a bit odd here, anyway. l recommend that you replace both ide-wallS 

textures with BROWNHUG. (No, you're not cheating, just refining the design!) 

Moving out into the courtyard now, take a look at the final problem area, the other side of the opening 

courtyard. The misalignment of the upper texture here can again be fixed by unpegging. The lower 

looks OK to me as it is. It doesn't align with the textures on either side, but l think that make 1t loollld 



I vote that 1t hould tay the way it is, so the change already noted should be sufficient to fix this open­

M and DOOM II. 

th opening doe n't look too bad in Heretic-just how bad is largely a matter of personal preference. 

mam faults, to my eye , are from the courtyard ide, where the textures to the sides of the opening look 

t It t. Thee might look better aligned with the textures making up the walls surrounding the court­

Thecurrem m1 alignment is caused by the difference in ceiling heights, so you need to apply a Y-offset of 

tht appropriate side of all three of the lines making up the northern boundary of the courtyard. You al o 

1111~ the upper texture over the opening so that it aligns properly with its neighbor , too. 

lliltit ai>o want to change the through-wall texture to something like SQPEBl. 

I THE REST OF THE COURTYARD (DOOM, DOOM II, 
HEROIC) 
I everything that needs fixing? It depends on how great a perfectionist you are. The vine texture doesn't 

rerfectly around the bend in the eastern wall, but this effect is barely noticeable and certainly not 

tht effort involved in fixing it. Of course, if you want to calculate the X-offsets that need to be applied 

the \"me wall- ection to produce a seamless join, I'll not stop you. There is one other little change I 

make, though, to something you have probably not seen. Press Tab and take a look at the auto-map. 

ho11 the Imes marking off the western and southern wall of your outdoor area show up. I would be 

1oh1Je thee line by etting their Not on Map flag; that way, the map-watching player is not likely to 

blllC trying to determine their significance during play. 

ebook at the ready, load your editor and try making a new W AD8.W AD, with all of these problems 

Applying Texture O ffsets 

che Y -offset of a texture in WADED, you need first to be in LINES mode. You can then 

the texture-offers pop-up box (shown in Figure 11.19) by clicking any of the four off et 

(which appear below the lower texture slot ). The pop-up shows the X- and Y-displacements 

tnd nght idedefs (in that order). Each value can be changed by means of the + and - buttons 

them. 

offset value are accessible in WadAuthor through the Linedef Properties dialog box. 



Figure 11.19. 
WADED' s texture displacement setcings 
pop-up . 

MOVING ON 
When you have made all the changes, try out your new WADS.WAD. I hope that with these late$! 

all the previous defects in your WAD have been cleared up and you are ready to move on and emal 

design further. There are still a few more details you should know about textures, though. 

ANIMATED TEXTURES 
All the textures you have seen so far have been flat and static, just like paint. But DOOM also prol'ules 

of textures that are rather more exciting than ordinary paint-they are animated. 

USING ANIMATED TEXTURES 
After all you have ju tread about textures, you might be surprised to learn that the use of animated 

simplicity itself. There are animated textures for walls as well as for floors and ceilings; their names 

the lists of available textures along with the static ones you are fami liar with. You can use animated 

like any other texture. Apply them to the appropriate surface, and the DOOM engine doe the rest. 

NOT1:': It is not po sible to tell animated textures from static textures in most editors' 

lists. 

DOOM performs the animation by cycling around a series of texture names. You specify the entirt 

sequence by specifying any name within it. You don't have to choose a texture from any particularron 

sequence to get the complete animation. Note, however, that DOOM steps all animated texruresoo 

next "frame" at the same time. So areas that are given different textures from within the 

main out of phase by the same amount throughout the game. 

ANIMATED FLOOR/CEILING TEXTURES 
Table 11. l lists all the animated floor-texture sequences available in DOOM and DOOM II. 

Table 11 .1. DOOM and DOOM ll's animated floor-texture sequences. 

Sequence 

BLOOD!, BLOOD2, BLOOD3 

FWATERl, FWATER2, FWATERJ, FWATER4 

DOOM 

x 
x 

DOOMll 

x 
x Water 



05, RROCK06, RROCK07, RROCK08 

LIME03, SLIME04 

LIME07, SUME08 

Sl.IME09, LIMEIO, LIMEll, SLIME12 

SORWARE'S ANIMATED HATS 

DOOM 

x 
x 

DOOMll 

x 
x 
x 

x 

x 

x 

Description 

Lava 

Nukage slime 

Pulsating red 

cracks between 

rocks 

Blotchy brown 

slime 

More uniform 

brown slime 

Fine-texture 

version of 

RROCK05 (yes, 

really!) 

and Hexcn also have animated floor textures. This aspect of the original DOOM engine has been ex-

11 Ra\"en ftware' adaptations. As well as animating, some of the textures have a Splash effect with 

1uml effect. The Splash effect are triggered by any player, monster, or other object landing from 

height onto a floor that carries the appropriate texture. Table 11.2 lists all of Heretic's animated floor­

aqucnce , together with their visible and audible Splash effects. 

11.2. Heretic's animated Acor-texture sequences and special effects. 

Splash Effect Splash Sound Description 

I, FL TIELE2, FL TTELE3, 
4 

Splash of fire Sizzle 

Splash of water plash 

Splash of fire izzle 

Small splash 

Splash of water Splash 

Molten lava 

Flowing water 

Hot rock 

Slime and mud of 

slime 

Pulsating 

teleporter symbol 

Still water 



If you want to examine these textures in use, take a look at the sample WAD called 

H l A NIFLO.W AD on the CD-ROM that accompanies this book. 

Table 11.3 lists all of Hexen's animated floor-texture sequences, together with their visible and auJ1bk 
effects. 

Table 11 .3 . Hexen' s animated floor-texture sequences and special effects. 

Sequence Splash Effect Splash Sound Description 

F_084, F_085,F_086,F_087,F_088 

X_OOl, X_002, X_003, X_004 

X_005,X_006,X_007,X_008 

X_009, X_OlO, X_Ol l 

X_Ol2,X_Ol3,X_Ol4,X_Ol5,X_Ol6 

USING ANIMATED FLATS 

Splash of fire Sizzle 

Splash of water Splash 

Splash of slime Gloop 

Molten lal'a 

Water 

Muddy slime 

Red portal (ac 

Some animated floor textures are generally associated with areas that damage players who linger m than. 
damaging aspect of these areas is not a product of the textures themselves--except for Hexen's X_OO 

texture, which does automatically cause harm to any player who enters the sector where it i u ed. U 
animated floor is just that-an animated floor! You will learn more about sectors' harmful effect onp 

Chapter 13, "Special Sectors." 

Like all flats, the animated floor textures can be applied to ceilings, but they rarely look convinci 

how, slime just doesn't look right up there. 

ANIMATED WALL TEXTURES 
Table 11.4 lists all the animated wall-texture sequences avai lable in DOOM and DOOM II. 

Table 11 .4 . DOOM' s animated wall-texture sequences. 

Sequence DOOM DOOMll Description 

BFALLl, BFALL2, x Falling curtain of blooJ 

BFALU, BFALL4 

BLODGRl, BLODGR2, x Nukage slime dripping 

BLODGR3, BLODGR4 from ruptured pipework 

BLODRlPl, BLODRIP2, x x Blood dripping from 

BLODRIP3, BLODRIP4 ruptured pipework 



DOOM DOOMll Description 

DMAI I, DBRAlN2, x Dancing red and yellow 
IRA! 1, DBRAlN4 blotches 

RREBLUI, FIREBLU2 x x Pulsating red and blue flame 

FIRELA VA, FIRELA V3 x x Den e curtain of flame 

RREMAGI, FIREMAG2, x x Dancing red and blue flames 
RREMAG3 

RREW ALL, FIREW ALA, x x Wall of fire over ember 
RREWALB 

Tl, GSTFONT2, x x Smne gargoyle spouting blood 
T3 

x x Glowing red-hor rock 

x Falling curtain of nukage 
slime 

LADRJP2, x Nukage slime pouring from 
grating 

The texture called FIR ELA V2 is not part of the FIR ELA VA sequence. It is a static 

has animated wall textures, but fewer of them. They are Ii ted in Table 11.5. 

Description 

Falling wall of lava 

Waterfall 

mt as&JCiated with animated wall textures in Heretic. You will need to place a Thing 
cntal ound: Waterfall close by if you want these features to make a noise. 

1 much wider range of animated wall textures than Heretic. They are detailed in Table 11.6. 



Table 11 .6. Hexen' s an imated wall-texture sequences. 

Sequence 

CLOCKOl, CLOCK02, CLOCK03, CLOCK04, 

CLOCKOS, CLOCK06, CLOCK07, CLOCK08 

CLOCKll, CLOCK12, CLOCK13, CLOCK14, 

CLOCK15, CLOCK16, CLOCK17, CLOCK18 

GEAR02, GEAR03, GEAR04, GEAROS 

GEAROA, GEAROB 

TPORTl, TPORT2, TPORTJ, TPORT4, 

TPORTS, TPORT6, TPORT7, TPORT8, TPORT9 

X_FACOl, X_FAC02, X_FAC03, X_FAC04 

X_FIREOl, X_FIRE02, X_FIRE03, X_FIRE04 

X_SWMPl, X_SWMP2, X_SWMP3 

X_SWR1,X_SWR2,X_SWR3 

X_WATERl, X_WATER2, 

X_ WATERJ, X_ WATER4 

Description 

Hour hand of clock (texture rep only 
after a full cycle ofCLOCKl 1) 

Minute hand of clock (performs 

full cycle in 8 econd ) 

Rotating gears 

0 cillating gears 

Swirling teleport mirror 

Wall of flames 

Pulsating lava wall (like flat X_OOI) 

Swamp life 

ewer outfall 

Wall of water (like flat X_OOS) 

Most animated textures are not designed to tile vertically and so need to be used on wall of an a 

height. Many animated texture look odd if used on hon walls using the default rendering operat 

need to set the Lower Unpegged flag in most cases to ensure that their lower surface align with tht 
Additionally, some (particularly in Hexen) are short textures that manifest the Pink Bug effect 1f used 
e senrial texture space that is too high for them. 

Animated wall texture can be used on any texture slot. If you have more than 40 areas u ing animated 

in any one map, however, the game engine crashes. Some of the Hexen textures are also see-throu~h 

and those should be used only on two-sided main texture slots. 

NOTt:': Versions of DOOM prior to vl.4 and all versions of Heretic do not animate the 

texture of a two-sided line. This restriction ha been lifted in later versions of DOOM, DOOM 
and Hexen. 

There are several additional wall textures in Hexen that are clearly part of an animation 

sequence but that do not automatically animate if they are used. These textures require 

perform the animation (usually with other accompanying actions). These are the subject of" 

ming the Action," a chapter on the CD-ROM. 



aldinon 10 animated texture sequences, ome surfaces can be made to scroll their textures in a particular 

•·.illlll:lim.Thts roptc i discussed in Chapter 14, "Activating Sectors." 

DING THE TEXTURE PALETTE 
dwgh the texture palettes provided by id and Raven Software are, at times they just seem to lack the 

rypeof texture you want. Often you want to customize the appearance of your walls, floors, and ceilings 

the ·enario of your WAD better. Tools are available to enable you to do this. The techniques in­

beyonJ tmple editing of the map, however, o this topic is deferred until the next mission of this 

"T 11ward · the Land of the Gods." 

: MOPPING UP AND MOVING ON 
haptcr, you learned more about DOOM's palette of textures for ceiling, floor, and wall surfaces. You 

how the D<X)M engine's sky works and saw how to add realistic outdoor areas to your map. You learned, 

the DOOM engine goes about painting its world and precisely what happens if it isn't provided with 

rrxture~ tt need in order to fill the gaps. You saw how to make the game engine paint the walls exactly 

want them by utilizing the alignment mechanisms provided. You had a taste of the use of those mecha­

~ u hxed all the remaining problems in your own WAD. Finally, you were told that DOOM's paint 

nrxt chapter, a well as trying out some animated textures, you start to expand your map with new sec­

VOO learn the techniques for implementing many of the standard elements of the DOOM world. 

receive 'ome of your final le ons in the use of WADED. 





ING SECTORS 
WORK 

,oushould be familiar with the role of the sector in DOOM W ADs 
mfortahle w1rh its u e and tructure. In thi chapter, you will be 

how sectors are pur mgether to form the comm n type of elements 

make up rhe rrad1t1onal DOOM world. The various sortie in this 
er leaJ you through the addition of many new areas to the WAD 

reen Jc,·elope<l in earlier orties of this mission. 

ber, chouJlh, that WAD-building is more of an art than a science­
m no fixed way of producing anything. Con equently, you will not 
m n 1J rule· or in tructions for the implementation of every cenery 

I u will ever want. Thi chapter is intended as a gallery of idea . 
It a tamng point for planning your own maps. 

th secret of ucce ful WAD-building is learning to plan and 

1 our ecmrs. You have already een that with WADED, 
, the carele and haphazard addition of sectors within 

WAD ~n cost you a lot of time in redefining line and sector 
You will find that the ame holds true with all other WAD 

matter which you use, you will find that before you tart 
with the editor, careful planning of your WAD (and it ector 

m pamcular) will pay dividends when you finally do begin. 

pl111111n 1our WADs, you hould remember that no matter how beau-
ugl , 1f that' what you prefer) you make your WAD, it is unlikely to 

much admired unle it play well. Keep this thought uppermost in your 
at all rage of de 1gn. 



In particular, you should question your motives for the introduction of every new area. Ask yourseli, • 

I creating this area? What will it contribute to the game?" Keep a mental tally of how many times yw 
"For decoration" or "To add atmosphere." Ornamentation i undoubtedly a significant aspect of any 

but if it becomes more important to you than creating a functi onal space in which to hide weapons <r 

bush opponents, you are probably spending too much time using your editor and not enough ttme pla 

you produce there! 

After you've answered the fundamental question of what your new map area is really for, you can tum 

more practical questions of how it should look, from the specifics of textures to the overall design ..:he 

high will it be, how wide, how long? Will it be brightly lit or should it be dark? How high above other 

should it be? Will it have overlooks? Should it be hidden? Will it contain any tricks or traps? 

In considering your approach to these design questions, you should be fully aware of all the feature of the 

world that are available for exploitation. You also need to know about DOOM's inherent d 1gn r 

APPEARANCE 
The look and feel of your map will develop as you go along. You've seen some of this already. You know 

bit about textures and lighting levels, and you will see some more specific and atmospheric examples 

capabilities as this episode progresses. You can use these aspects of your map's appearance for more than 

adding atmosphere, however. DOOM's lighting levels can vary from very bright (a setting of255) w pitch 

(a setting of 0). Obviously, dimly lit areas can be used to make the players' cask harder; it i ea>iertor 

hide things in the dark-be they goodie , switches, traps, monsters, or the pathway it elf. Try to use 

levels realistically-take a close look at the way lighting levels are utilized throughout DOOM' E!Ml 

excellent example of this. Also, try to vary the lighting levels through your WAD so that player don't 

accustomed to (or bored with) playing at a particular light level. Area of darkness can be much harJer 

when they follow immediately after well-lit areas. 

Exercise careful thought in your use of textures too. Aim for more than mere decoration. Be ide lending 

sphere to your WAD, textures can create challenges of their own-some enemies are harder to fl.'l 

some surface colorings, for instance. Textures are also invaluable in providing clues to various a pt'ct!il 

design, clues about such things as hazards, traps, and secret locations. Observant player will soon ptck 

your textural pointers and will enjoy your level all the more. Of course, you can alway 

false pointer into the mix to trip them up every now and then! 

There are no hard-and-fast rules about the basic appearance of your map areas. If you've played man1 W 
you already know what particular design aspects you like. If you can't decide, perhaps you houlJ rlav 
more and give it additional thought. 

LARGE AREAS OR SMALL? 
The sizes of the various areas of your map will be influenced by the functions you see these areas fulf11i.. 

you intend to give the player a large open space in which to charge around and battle many foes 1mult 



force the player to take on a few monsters at a time by confining the act ion to a smaller space? Do you 

~ct the player's options for movement or escape? Is this one of those twisty mazes that do their best 

t and confuse the player? Will this area be built to contain a particularly unusual menace? 

*11\'ene> of many of the weapons in DOOM is related to the geography in which they are used. The 

... lll'hl also affect the way monsters behave, particularly in their tracking of the player. You should test 

ts of your de ign fairly early in the design process, especially before you have too many lines and 

10 rearrange if you find that things are not working well. 

cmap areru. that function correctly, you need to know something of the way DOOM's objects and its 

ymteract. You need to know what can fit where in the DOOM world. You also need to be aware of 

CONSIDERATIONS 
want areas of your map to contain particular objects, you need to make sure that the areas are large enough 

whatever yllu place there. You need to know something, therefore, of how things are measured and the 

n where they fit. 

iboold remember from Chapter 8, "Reconnaissance Debriefing," that all Things have both a diameter and 

t Th~ two values determine an object's "extent"-how much map area it needs and what headroom 

: The metnc values for all of DOOM's Things are given in Chapter 34, "Essential Thing 

tam "diameter" a it 1s applied to Things is misleading, for it implies that Things are circular, whereas in 

~are square. This square is always oriented with the map's coordinate system, regardless of the direc­

wtuch the Thing face . You need to take this fact into account when calculating where Things will fit, 

l for those Things that can move around, such as players and monsters. 

COLLISION DETECTION 
15 deemed to be in contact with anything that touches or overlaps the square space it occupies. The 

c oi the e contact depend on the type of Thing involved. Players who touch on bonuses obtain 

monste~ reaching walls change direction; players or monsters colliding with Things that are classed as 

find their progress barred. 

rhar move around (players and monsters) can only enter gaps that are wider than their diameter (allow­

thc facr that 1t 1s really a square) and at least as tall as they are. 



NOT~: The game engine shows an inconsistency here. Height restrictions do not opmie 

tightly as width re triction ! 

Note that for the purposes of inter-object collision detection, DOOM regards all Things of the obscxle 

egory as being of infinite height. Players can never leap over a barrel, for example, no matter how far 
them it is. 

The height restriction has been lifted in Hexen. In rhis game variant, rhe player can leap 

barrels. In fact, all of Hex en' obstructions now have a finite height, enabling the player to 

over (or under) rhem if the relative vertical placements permit it. 

The fact that Things' extents are quare and do not rotate complicates the WAD designer' job. You 

bear in mind rhat players and monsters are wider when moving at angle orher rhan one of the cardmal 

tions. Thus, wider gap are needed between obstacles if the player is to pass between them at angles 

due north, ourh, east, or west, a Figure 12.l shows. 

Figure 12.1. 
Gaps might be smaller than they wok. 

In this figure, rhe smaller circles represent players who are moving in the directions shown by thearron 

larger circles represent obstructions (such as barre ls). Notice how the real (square) extent of the c items 

act very differently from the way their visible (circular) shapes would suggest. The player movmgdue 

between the obstacles can pass freely through a gap that would seem to be much narrower than the onr 

orher player is about to find impa able. 

OVERlAPPING THINGS-STUCK MONSTERS 
Most editors allow Things to be placed anywhere on rhe map, even if rhey are actually too large for tht 

spot. Any object larger than the pace in which it is placed, however, looks unsightly. The enttre 



on-screen by the engine, even though it is visually too large for the space it is in. As you can imagine, 

..Uy look odd. 

obiect are purely decorative, uch as pillars, lamps, firesticks, and so forth, it is largely up to you how 

1fit you want to make them. Objects growing out of walls, ceiling , or floors are likely to be viewed as 

but that should be the only consequence of carele sly placed decorations and bonuses. On the other 

tbrcoruequence of placing player and monster start positions in tight spaces can be much more serious. 

place mnni.ters or players in spaces where they do not fit, you will find that they stick tight and are unable 

pate m the game. Stuck monsters cannot attack a player, but they can be injured and killed, either by 

or bv other mon ter if they get caught in crossfire. This effect ha been used intentionally in some 

ually to "glue" several powerful monsters together. None of these monsters can attack the player, 

about d1~ro ing of them and then suddenly discovers that the final monster becomes free to attack-

playm arc there for good-or until they think to u e the no-clipping cheat code! This is not an effect 

mny players view as worthwhile. 

Rplacmg bonu item around your map, you normally need to make it possible for the player to get at 

Yoo therdore need to ensure that the player can either enter the area (eventually!) to collect the booty, 

m to grab It. Players are 56 units high and have a diameter of 32 units, so they can enter only areas that 

!mt 56 units high by 33 units wide. As you've seen, this width restriction can be imposed by walls or by 

In Heretic, when the player has been turned into a chicken (and you DOOM guys can 

, it happens!) or has been reduced to a pig in Hexen (something that is not 

In polite company), it is po sible to enter smaller places. In these guises, the player is 

24 untt high but retains the normal 3 2-unit diameter. 

k for players to reach the distance of their radius (16 units on the coordinate system axis) into areas 

•rc:11U101t wholly enter, provided that the area's floor is not above their head-in other words, it must be less 

ID\1 above the floor on which they are randing (as long as they aren't masquerading as animals at the 

ICTIONS ON A PlAYER'S VERTICAL MOVEMENT 
playing lXX.)M, you should know that there is a restriction on the height that a player can step up from 

to the next. Thi height restriction is 24 units-any greater and the engine refuses to enable the 

ontmuc onward. There is no limit on the downward distance a player can fall without raking 



The rules on vertical motion have been changed in Hexen: a player can till step up nnly 

units, but can now jump up 64. In addition, it is no longer possible to fall far without be1111 

harmed as a result. 

ln the preceding section, you were told that a sector must be 56 unit high if a player i to enter. Wh 

player tries to step from one sector to another, DOOM checks that there is a gap of this size berwccn the 
floor and the lower ceiling of the two sectors. Therefore, if you are building stepped ector equences, 

mind that the player cannot pass up or down the steps if any flo r-to-ceiling space between aJ1accn1 

less than 56 units high. 

ln Raven Software's adaptations of the game, lnhilicon's Wings of Wrath provide the p. 
with the added ability to fly. This, in effect, gives a player the freedom to move any di ranee 

M~}(~~ the vertical direction whenever the power-up is active. lf you make this power-up available 

your WAD, therefore, you need to be aware that any part of a sector into which a player can 

physically fit becomes potentially reachable during the game. This can have implications m your 

positioning of goodie and in the construction of your scenery in general. 

MONSTER MOVEMENTS 
Sector sizes are also important for determining monster behavior. Whenever monsters are awake, rhei 

track players. Even when the player is not in their line of sight, awakened monsters remain aware of tilt 
tion of players and genera lly head toward them, unless they are constrained in some way or are J1 
usually by being struck with weapon fire from other monster who can see the player. 

Like players, free-roaming monsters cannot enter paces that are smaller than they are. They abo Je 

a reluctance to enter spaces that are a tight fit for them; the smaller the gap, the more reluctant a monster 

enter ir. For completely unimpeded movement, a mon ter needs a sector to be at least twice a' w1dr 

monster's own diameter. 

Monsters can climb stairs just as a player can-all monsters with legs can step up 24 unit but no higher 

are more careful than players about coming down, however (a topic that will be explored in more Jeta1l 

MONSTERS' REACH 
Again, like players, clawed monsters (such as Imps) can reach into sectors they cannot enter-not t 

goodies, of course, but to savage players! For a player to be afe from such a savaging, mon ters mu t ht 
strained far enough away for their (square) extent not to touch the player's. 
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ON: Mon ter can inflict clawing damage from any distance below the player, so 

cmfine a player to a call, narrow pillar in an Imp-infested pit unle s you want survival to be 

FOR BffiER TEXTURE ALIGNMENT 
lreaJv seen the final sizing consideration: fixing sector sizes to ensure better texture alignment. In 

t the .1hl.{11ment problems you have experienced yourself, some textures look strange when replicated 

~'all-. Often you need to limit you r ectors to certain absolute sizes (as well as grid locations) to use 

tt turc dtecttvely or to minimize problems with their alignment. 

h01mcr, the choice of textures, and the adjustment of the map to make them work properly, is com­

llborJm.uc to the size and hape that the area needs to be in order to play well. If you have areas that 

well hue fmJ that you cannot get the textures to look right with any of the available alignment 

It 1 u'uall1 be t to look for another texture to use rather than to compromi e your W AD's play­

the :;akc \lt it appearance. 

HT CONSIDERATIONS 
th tructure of the DOOM world precludes the arrangement of floors immediately above one an­

lkie Mt mean that you need to build your WADs without regard for the vertical dimension. You 

mJeed ,h,iulJ) make good use of height variation throughout your WAD. Not only does thi add 

the mer.ill fed of the game, but it also is important to keep players looking all around them-above 

~cll ,1 from 1Je to ide and behind. Heretic and Hexen's added facility for looking up and down 

ut1h:a11on of he11?ht variation of particular importance in those variants of the game. The improved 

1h111: introduced by Raven Sofrware (as well as the added power of flight) have expanded the 

000~1' vertical dimension enormou ly; be sure to take full advantage of it. 

ING ROOMS INTO SECTORS 
"'aruwcrcd the fundamental questions of what an area is for and how it needs to be arranged, you 

think ahout how 1t might need to be divided into its component sectors. You already know a lot 

DO YOU NEED ANOTHER SECTOR? 
t r , \'llU learned about the fundamental role of the sector in the WAD, and you learned to dis­

Al tlr\ sccwr from the DOOMster's "room." By now, you should be comfortable with the use 

uiJ sh ulJ know when you need to create a new ector. It is worth summarizing here, however, the 

nan .1rea of the map needs to be in a sector of its own: 






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































