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Above .rc fo{r membels of Bullfrod, fte p€o-
ple b€hind thi. tutorial. Ev€r heard of Popsroc
I and 2? Ih€s€ .le $e p€ople r€spoBible.
aullfrog don't go In for really.ompll.ai6d, In.
d€pth programming tedniqu€r - thsy like to
l€ep rhlng3 dmple.Vour turn!

How to program your own games in assembler
lf you've ever wanted to become a

games programmer, now's your
chance. A complete assembly

language on the coverdisk, plus a
'beoinners' kit' of code and a

comolete tutorial from Bullfroo coder
Scott Johnston. Don't think you.can

learn from a magazine article? Believe
it - that's how Scott learnt!

hat be$er way to leam to prograrn
than from experts like Bulfrog,
the prograrnming team behind lhe

legendary Populous 2? And, what better per-
son to leam frcm than a coder who now works
on the Bullfrog team, and yet leamt how it's
done from a magazine article?

Bullfrog leader Peter Molyneux explains:
"A year or so, when Sf Fornat (Amiga
Fomat's sister fiag4zine for the Atari ST t6-
bit computer) ran the series we wmte for them
teaching people how to program, Scott had
applied for a job as a tainee with u5,"

BullFog regulady takes on trainees and
teaches them how to code, as well as taking
youngsters on work-expedence placements,
which is why they have a well-established

training system that forms the basis for this
sedes. Anyway, back to Peter. . .

"We didn't have a job for Scottt to alo at
the time, so we couldn't take him on. Anyway,.
Scottt went away to college alld taught himself
how to program ftom the serigs i^ ST Fomat.
A year later we werc able to take him on, and
by then he already knew how to code." Which
odly goes to show that you can do it too.

Wlut we've got for you is lhe assembly
langn ge DevPa. 2. Assembly language is
used in nearly atl professional Amiga games,
because nothing else is quick enough. We've
also got a coale 'shell' 

Fovided by Bullftog,
which is exacdy N lsed in Popblous 2 a d
handles a lol of the Eicky setting up of lhe

Contlnucd otrede.f



hrrdware.  ler \  ing yoL to gel  do$n ro rhe ni r l r
gritty ofcreating a game.

D u r t r r g  t h e  , o u - . e  o t  r L e  . p r r e . .  r l r e  c n d .
provided by Bullfrog will build up into a com-
plere l rcade gaf le.  Tt  mi !hr  nor be rhe 1ro.r

stunning th ing yoD Ve ever seen, but  i t  wi l l  be

al l  your own workl

Jusl  before $e \ rxn.  lcr ' .  ruke r  luok rr  rn<
ba. ic ider o l  ho$ . ,  r ' rLrne $o-t , .  The $hole

thing is built around u,hat s known as the
'main game loop .  This is  a process of  check-
ing, every fraction of a second. everything that

repeals- A typical main game loop for an
arcadc gamc might  bc somclhing l ike th is- . .

Oner check the joysr ick.  Twor novc the
sprite accordingly. Threer check for collisions:
i f  , o l l i . i o n  h d .  t r k c n  p | J r e .  d e p l e r e  e n e r l r .
Four:  chc(I ,  !Jm( \ r i r l | r \  fuunr. :  i l  .ne g\  i .
gonc, it's game over. TheD it goes back to the

This would givc you a game in which a
spr i le mo\e.  . r round bumpinr i r to rh inr .  Jnd
rhir  e!enIra l l )  d F. .  Oh\ roJ\ l \ .  - .  oJ rn(n n.r ! (
r o  i d d  i n  o l h e r  t h  I 9 . .  '  r h e  r - F  \ u r r o n  i '
pressed. star t  of f  a bul ler  ani lnat ion:  i f  cncmies
are moving around thc scrccn. move thcm
rl ier  rhc 'pr i r . .  (h((1,  iJ  \ - l ler .  \ . t rc  h i r  en<
mies. and ii so get fid of them aDd .rdd to the
player's scorc: itDd \o on. That s rhe basis.

Wherc $c h. . \e lo n: ,1 u ' l - .  o l  cou_,e.  i \
pel t in!  : .  'pr i re .n lhe . . reen und rro! i rg ' l

r round. Whi(h i ,  shrr  $e l l  (o\er  rh is monrh.
Bul  t i r . l .  ler  ,  o r \er  lo S,or l  to In l rodrce i l

AnJ ser iou\  programmer $r l l  t ( l l  ]ur  lhr l
l h e  b e . t u t \  ̂' l - ^ q ' J i m r n e  i r  J . . , m h l \  l J -

r u r p e  i .  I e  h p p r , p e . d  \ o u . . 1  r . h r e \ e  I r ' .
ed\)  m: l , i r ' j  \our . \nr i ! ' . t  prodLLe qr, r l i r )  . , r i -

this is MonAm2, the
built-in Devpa( nohi.
tor. You won't need
to use it lorthis issu€,

it's a prograh lor iak-
ing r.w ma<hin€ code

also rarh€r us€ful for

mation. but whcn you want 10 tum an anima
tion sequence into a game you need to start
reading the position ofthe joystick, responding
to the player's movements and keeping track
of the enemies. To try to cram all these rou-
r i re.  inro r  Bir . ic  progrJm rnd \ r i l l  Leep i l
running up to speed would be a nightmare.

Assembly language is so fast it's the ideal
i l lern3l i \e Cunenl l )  lhe mo' t  popul . r r  a ' \em
bly language programming rool is Hisoft s
Der?.'l.. allhough they have brought out the
follow-up package. Derpar 2, which provides

a conprehensive editor and assembler
cnabling you to crcate and edit your own pro-
grams. How you edit, assemble and then run a
program is explained fully in the separate
instructions box,

Assembly language prcgnms correspond
to your Amiga's machine language, so they are
far more complcx to vr'rile than Basic pro-
grams, but don t let that put you ofi

This issue we begin a full tutorial on pro

gramming in assembly language and will keep

it so simple, even the cat could use it. To stan
oal .  \ re re porng lo look dl  ho\  you go about
constructing an animation sequence.

Included on the djsk is  a s imple 'shel l ' for
writing programs in assembler, plus rcutines
Lsed ro c leclc Popul"n ) .  inc luding .ome of
the spr;te draws dnd all of the screen draws. It

sets you up with all you need to swap screens.
dlaw spdtes, and so on.

wirh rhr .  \hel l  you don l  ha\e ro wade

lhroueh load.  of  re ierence manual \  lo f ind our
how to set up screens or display sprites: it's all
beel  done lor  )ou.  Over lhe cour\e of  \everal

monrh.  $e s i l l  be pul l ing logerhcr a ver)  . im
ple game, but there are several things you will
need so you cdn stick it through to lhe end:

a Enthusiasm. Yep, I know, it sounds obvious,
but you will always be just a standard pro-
grammer unless you really want to do it well.

a It would be nice if you read a 68000 assem-
blef bool. rAr,i{d aolzrdl recommends
Abacus s Arri.sd Md./?irr adrgrdg€ - ISBN 1-

55?55-025-5 available from Computer
Manuals 021 706 6000).

a Do you know what binary and hexadecimal
I re l  I l  nor rhen rr )  and l - ind our.  Cer a rcfeF
ence manual out of the library.

Right. enthusiasm proven, we're ready to go

on. A\  rv lh any propramming projecl  whxr-

erer  l lncuule you 3re u. ing.  the l i r \ r . rage i .
Io de. ign {he.pr i re i  )ou need by using an an
package. You don't need to do this yourself
le(au.c \ \c  vc rncluded \pr i lc .  on lhe dr .k.  bur
here's how it's done, and next monlh we'll
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HOW TO USE THE DISK
W€'ve tried io make using Deypaa as painless as
poGsible. when you boot lhe disk you'll find your-
self in the text editor ot the program. Ihis is
where you w te your programs, although for this
filst part the vast maiority of the programs have
already been written tor you.

The most important thing to remember about
rnadrine code is ttat the code itself is all numbers,
Computers only understand numbers, or obtect
code as it's some{imes (alled. People, however,
dont write programs using iust number5, but
instead us€ a special language <alled assembly
language. This cant b€ undeBtood directly by the
aomputer and i9 called source code.

An assembler like Derpac will take all the
source (assernbly) (ode and translate it dir€ctly
into objed (machine) code, There's lots mor€ it
can do too. For instan<e. theae's a monitor tor
viewing your program5 as they ale workint but
thet is the bale bones of Derryac Incidentally, if
you accidentally get into the monitor, press
Retum a <ouple of tifie', and then Ctrl and C to
retum to the editor.

Finally' a (ouple of notes about special
Det4ac <omrnands. lf a lin€ begins with a semi-
<olon C) then Deqrac will ignore it. Usetul for
hiding parG of e program you don't need.

When you see a cofimand lik€ "DC.B" ot
"DC,W" or "DC.L" thafsiust a ddta alea for vad-
ables to b€ stored in.The command word "Ev€n" is
for making sure data areas are even in length (if
not the Amiga tends to <rash),

Anyway, here's how to load source <oale:

.l Movc ihe mouse pointer to the top left of rh6
r *reen and hold down th. riEht nou* button. A

nenu will drop dom. s.le.t'Lo.d't om ihe Proied
menq, and a file requester will appcar.

2 To tum thB into m.chine code, leled'&e€nble'
J Irom the Proeialn m€nu, A lllt of options lrill
Epp€ar. Ju5t.li.L on M€rury, ahd ih6n on &samble.
D.ripr. will tet the .isemblsr 9oin9 .nd ark you to
pr6s a key wh€n it has flnlshed.

t A handy tip forthls fll€ r€quBt€r isto dick on the
- slideron the right-hand lide and nov. it up and
down. The lBt ol files willbe autom.tically soned
.lphab.tically. Find and double cli.* on rhe lilo.all€d
Deho.s.ltwill load and dbplay.

, Io 3et the proglam golng! ,ust s€l€d the 'ndn'
_l option from the ?rosr.m m€nu. Ihe demo wlll run,
displaying a sprit€ - tyD€ Q to quii.



provide a utility that w;ll let you use your own
spritcs in the game we're creating.

There are several common arl packages
$hich dre sui lable.  bur Bul l f rop lend lo pr .
cess their pre-drawn visuals \\,iLh Delure Paint
/// or /y. Tn fact. mo.t programmer. who $orl
on an Amig.r  D"e I )P, t in! .  Bul  $hare!er  arr
packaBe you are using, the first step is to set
up a grid ofeight by eight pixels.

\4ale a checkerboard or  gr id in $hich ro
draw the spdtes. "Personally. I prefer the
checlerboard approJch. but l \e .een graphic
anis l r  f ighr  abour which i \  rhc be.r  merhod. '
says Bullfrog boss Peter Molyneux. Now go
ahead and design your sprites keeping thcm
within the boundaries ofyour grid.

Once your spriles for the frames ofanima-
tion arc drawn. you must place lhem in order
starting al the top-left point of the screen and
\aork inp )our q i !  r long.  Once )ou rerch rhc
right-hand side of thc screen, move down a
line and continuc.

It's vital at this poin{ to understand the
Amiga.  \  reen formf l .  fc .h pr \c l  in a loq-
resolution screen is storcd as four bits in forr
different four-bit groups called words. Thcsc
are known as bil pianes, and because there are
lbur you ha\e l6 pos\ ib le comhinJlron.  |  |  b i l
l rmcs four p lane. .  or  four ro rhe poscr o l  l$ o,
for each pixel - hence a palette of l6 colours.

The fbur different words are stored at dif:
ferent points of memory, with all the words ot'
Ihe f i rc l  p lane ,Plane 0 '  . rored in mcmoD
logelher, followed by plane I and so on. The
memory looks something like this:

StarL of  Plane 0
8000 bytes
Start  o l  Pl  e 1

8 0 0 0  b y t e s  e L c . .

The most €lficienf method of storinc a sprile
in mcmory. so you can access il for quick
drawing, is to store each linc of the sprite as
four words lbr lhe first 16 pixcls ol lhe line,
four words for the next 16 pixels and so on.
This is why almost all sprite roulincs caler
only for sprites which arc 0 multiple of sixteen
pixels wide -  I6,32,48.  64 and so on.

As we have said, included on next
month's disk will bc a convef program which
will accept IFF filcs liom alt packages like
DPdirl. It will then converl your graphics into
dxtx u.able by the progrrnr .  Ju\r  for  lh i .
month, stick with our gruphics.

OK, that's the bofing introducLion done, let's
have a look ar the disk. If you first assemble
Demo.s and then run Demo (instruclions on
assembling and runnnrg are in the separate
box). all ihat should happen is rhar we display

A total of nine sprites
are osed tor the man

Ih€y p.obably look
distorted and unre:l
to moit p€ople at this
s6lG, but they look

a sprite on the screen. To exit from the pro
gram press the Q Key. Great. Thcrc you go.
What? You want more?

Wc will never be changing demo.s well,
r t  lex. t  nor !er)  of ten.  Whene\er )ou $inr  lo
assemble this program, first savc out the file

)ou $ere ui ing dnd Ihen lodd in Demo.. .
When assembling rhis. swirch rhe OUTPUT
TO MEMORY and then you can test the pro
grcm ju. l  b)  u. ing the RUN command. lh is
way, you won't be saving the changed demo
on to the disk over the old one.

Now let's lry and move the sprite. Have a look
in draw.s in thc roulinel

draw a]l

rnd you wi l l  \ee we have got  rhc fo l lo\ \  Ing bi r
ofcode:

rnove.w +0,  d0
move.w l l0,  d l
move.w +0,  d2

Now, i f  wc changc these 1() . - .

move.w man x,  d0
r love. l r  man l / ,  01
nowe.w mdn f rdme, d2

Right, now the impatient ones ol you will have
assembled lhal No chanBe is visible, ofcourse
not, but if you go into move.s and remove thc
inLl icaLed :  .  our.pr i re.hould \ r . r f l  to move to
the right and return to thc slart when he
reaches the end ofthe screen.

The $l '  rhe.e insrruct ion.  worL is  r .  lo l -

Continued orrerleat
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THE HEART OF

lhe dfp that ecfually mak€6 dE d€cisions and
runi prbg.ams in most Amiga3 is dre Motorola
CorpotBtion 68000. Some Anlgai hav€ more pow-
erfirl voEions ol this - big brcthert if you like -
but tJ|€ difterences al€ fairly tninor, save th.t big-
g€r mechines go farter.

lf !bu"€ unsrarc of how aompirter memory
worka, all I (an do is advise you to read and dig€rt
An6wertile, both on p22l ol dfs is6u€ and on pt99
of last month'r !n rga Fo,''al. fhat will give you
a lot ot insights i rto lhe way that llrc Amiga ha|}
dles information.

It|C way the 580m wod(5 is not too tialry to
grasp. lmlde dr€ chip a]€ stor€s lor numb€rs, a bit
like inernory, save that d|cy can lre rnanipulated
dlrcctly by the dtip. Iheyre 6lled registGrs and
can b6 adde4 nultiplied end test€d for, lf a num-
bet gGt3 to big or smEll, a isrnp can b€ made to a
diffelent part of a prograrn - d{s i5 how the 58tX}O
make6 decisio||s,

Ihere aro differ€nt typer ol registeE. the
onas drdt point to arcar in Uta Amiga,s menory
aie c.lled address reglrtets. lh€]€ are €ight of
tlrotn and dr€ir namei are fairly dull: A0, Al, A2,
43. A4 A:t, A5 and A7. Urlng irro lulltrog's rou-
tin€s on the Colle<tlon Cov€rdish you will ra|cly
n€€d to use d|e addtcrc rcgisters,

Far |norc ftnportatt tor our purpor$ ale th€
data r€girte6. fhas€ ar€ oscd to rtorc numb€rs to
be lhanipulaGd. Ihey'it c.lled D0, Dl, D2, D3, D4
Dt DC .nd D7, Ihei€ ar€ otrer deta icgistetl, but
lc.lre drem .lono for th€ ninute. ln dris isiue.
you'll only no€d to bother wilh the fiEt dtr€€ -

THE MACHINET THE MC6SOOO CENTRAL PROCESSOR
drese arE used to gtore thc X.oordinate O0), the
Y coordinate (D l ) ard the frame numbGr of the
sprlte (D2).

The.e arc other regigters, but the mo6t impoF
tart ot there arc f|e FC (Program Counler) and
Statui regist€E (usually.alled the SR),Ih€ FC
keeps trre address of where th€ program is (uF
rently up to in memory - wh6n you iump to .
differcr* address, all tftat happ€ns k d|e PrC ii
given a new pla<€ to rtart.

Ihe Status rcgirter holds many flags, whi.h
k€ep track of things like whcther or not dte last
iBtruction resulted in z€ro, or a negatlvo number,
and similar conditions.

So in this €xample. when trc animation frame
number is compaEd to 4 and is lcss lfian or equal
to thet number, dre program cofttinra€s. When it i3
gr€atet than that the trame <ountcr is s€t lt€ak to
z€.o. lter€ arc other tramcs ol animatlon but it
you use thern (rhen yolr man will hr]n touratds
you whlle walking.

lhe.e arc other rcgist€rs for doing diffetent
ia*s inside the MC680(xr, but yoo don't need to
know about lhern yet. tirhat is more impodant is
that you appreciate the above - thafs sll you
need to undeFtand to u5e drb tutorlal.

For the aurlous, l'll tell you alDut lone of d|e
other bits of madtine code - th€ parts that
Bullfrog hav€ steercd you around by induding
lotr ot routiner to do the dirty !,lrork for you.

Therc k a blo.k of nrerr|ory which is rcserved
tor ure by dre .uston dtips of lfte Amig5. There
aie aaceased iust like normal memory, but you

<ant use them for storing infofinatlon. lhey.ome
in three baslc t!|p€!i r€ad.only r€gistcrs, whid the
640fl) can look at but not talk tot write-only r€gi9
ters, whidr the G8000 <an talk to but not rea4 a.d
.€ad rrrite r€gistert whidr tt aah i€ad and talk to.

Tfteie hardwar€ r€gisters are the gatcwey
betweel the 68000 and {|e AnigE. For indance, if
you set on€ of dr€ binary switdres in a certain rcgF
ist€r. lhe display will drange trom lo$r r$olution
to high r€rolutioo,

lfs not all {|at simple, not by. long shot, For
instance, to nake dre Paula chip play a sound
sample. you have to tell it whel€ the sample i5 in
memory how f!6t to play and whirh drannels lo
u.€. Bear In mind drat you hav€ to do drh arshg
hexadeci.ial numb€E and yoo ree that talking to
the hardwar€ dir€<tly.an b€ a nlghtnsE.

lf yor. want to s€€ iust how involv€d lt is, u5€
tlt6 Devpa. editor to load in the o{rEr filas that
are listed in demo.s. Sofio of S|€fi ar€ t irly
large. lhe a|nou|!t of progranrming you haw to
do for even the 3mellert i.6k - llke oponing a o.ts-
tofi s.r€€|t r€ading the ioFtlck and ptrttirrg up d
sprite - is quitc enornoB.

Howcv€r, for d|o6e InterGto4 fh€ Eullfrog's
|!utine3 wlll prcve r€ry rEaftrl. Many p€ople.rc
dump€d with progradming b€.a6€ drey dont
have eno{gh exampl€s to wor* from.

Th€ toubl€ i5 that up to now iherc ha6ht
b€en mud avallablo in lhe senre of poieriional
|nadine cod€ for you to lool al and leam from.
Try to l€arn as nuah $ l|ou can troln reading lie
souKe - mod of it hEr docum€otation.
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lows. First we increment (increase) the value

o l  r h e  m 3 n .  \  c o o r d i n 3 r e  b )  |  e v e r )  r u m

The v: j luc r . lhen comfi red wi lh l0. l  l lhc edp(

of the screen) and if it is greater than this the

posilion is reset to 0. otherwise we jump ovcr

lhe resel  4ommJnd. ThF \a lue i '  lh(n storcd

back info man x ready for the nert draw.

You can change the value in the add com

mand to increase the speerL of movement.
Taking a moment to explain a couple of

thrng' :  d0 i "  c  repisrer .  $hich i .  br \ i . : r l l \  iusr
a n  J r c d  o l  R A \ 4  i r  $ l r i c |  ) o u  n o r e  J  \ u l J .  A

variablc is a number that changes. basically, so

you can add 1() a lariablc to rffect lvhal your

program is doing. Hope thal's sinrple enough

t u  b e  l o i n e . , n  $ r r _ .  A n ) $ i ) .  t l r e  $ : , j  r l l  l h ( . (

r h r n g .  u o r k  s i r  b . c o m e . l e . , r i , ' y o u p r u i r i . ,

A small challenge ibr you: scc if you can

write the code lo novc the man down t|c

screen. Thc codc will be basically lhe same as
Ihc motc '  . r I t .  bur rcrnember rhc . ( rc( ,1

' izc r .  . r . '0  q]  lno 
t . i \p l : .  JnJ lhtr t  lh(  l . rh( l

' le . . rhrn\ '  l r l .  " l r i i rd '  heen u.cJ.  sL,  u.c
something different.

A rorr  o l . ,bel , :  r^  Jnd k<(p rhem mcJ' l

i n g f u l  o r  y o u  s i l  t o r q e l  $ h i r r  t h e )  J r i  J o i n g

later on. Having sir labels with the name
' .here ' is  nol  vcr)  hcipfu l .

We should. bI no\\'. hr\e got lhe man moving

down rnd rcro. .  h(  . .  r .c  

 

But  th i .  poinr ,  oul
a problem: he s moving as il he is floatiDg.

Thc man isn ' t  actual ly  doing any walk ing.

Le1's pul r bit ol animalion inlo lhc man.
To Ju lhi' \re Lll'e the 'rm( ruurinc 15

was used in the movemeDt. but change a icw
things. lf you're still unsurc ol moving thc

man doun rhc ic lccn.  rh!  nc\r  b i r  o l  code

should sort you oul il Nill animate the sprite,
and should be added i lo Mo!e.s, before the
final RTS command.

move.w ma:r_frar., d2
add.w i l l ,  c ] :
cmp.n 11,1, .12
ble.  s .  Lessthair :
nove.  w *0,  d:
. lessLhana
nove.w d2, man_frar.e

B e  r r r e l u l .  s e  L r n i )  h t r v r  l o u r  l r r m e ' o l  : l l ,
mation to play with. so don t set the compare
too high.

Compi le rh i .  dnd hi r !e r  look.  He is
(h i rnginF f rJ l res jusr  i ,  l i r l le  b i r  tu. r  -  tou 1-1.1.

in f:rct so we need to slow hiln down. To do
this chaDge {he line

cmp i l4,  d2

cmp i l4*4,  d2

Also. scxle the nunbcr down- After the line

move-vr  man f rame, d2

in Jrr$. . .  nhfu Lhe fo l lowing piece nf  code:

a s r . w  + t , d 2

Assemble this, and the man should be walking

So! in. ius l  one mol lh we vc por rn . rn imaled
sprite moving arouDd lhe scrcen and leamt
sone of the most imporlant commands. Next
month. wc'll nccd lc} put our man undcr jor
stick control. See you thcn. O

oooPs!
It you qsit out of Der&aa, you'll get to aorne readme files on
the disk. Unfortunately, looking at them tant be done on
Urorkbench 2 madrines, woEe, it causes other Amigas to crash!
The Eason is that because of an oversight the wlong veEion
of the text displaying prograrn (ppmore) has been in.luded.

Putting lhe right version on to the disk (copied from the
Ptrb.rrlc€esar coverdisk) is fairly easy, Boot up with
It orlbenah, double cliak on the Shell and gpel

copy from coverdisk3gb.c/ppmore to Delpac2:c

After a disk swap or two, the right program will b€ aopied
over and you can view the do<uments - drey're not at all nec-
essary when using Der?ac, but we Opuglrt we'd tell you about
it iust to be on the safu 5ide.

UPGRADING TO THE LATEST DEVPAC
- AND NEWS OF A GREAT PROGRAMMING COMPO!

When you'v€ been using DevPac for a bit And while we're about it here's news of
you mightdecide it's exactly what you've a gr€dt <ompetition we'll b€ running in a
been looking for in a programming pack- fuw i55ues' time. l{ext issuc. DMI Games
age. Yo{ might iust be bitten by the bug! will be supplying th€i. pP lrarrDer spritos
lf so, you can alwatE upgrade to the and we'll show you how to load them
highly{p€cified, updated veEion of dre iito your prograrns. In three mor hs'
top assembly language. time, DMI will be offuring sorne arnazing

DerrPac 3 is probably the only ever prizes to lfie best progEm created using
Fomat Gold award-winning program. PPrlarrnrer. An4 what's more, if it's
ming language. To coincide with tfiii good enough d|at prograrn will be pub
article, Hisoft are ar.anging a sp€cial lished! But that's iust a taste of what
upgrade offer at a grcat price: (ontad we've go( for the ftrturc: see you next
them on 0525 71818'l {or details. rnonth for more programmingl

COMMAND OVERVIEW
move.w +1,d0

The rnove cornmand is one o{ the moit heavily us€d
(omnands. For simplicity we are using move.w - the
w moans word.iized ddta only. lt is the equivalent of
tho bask ICT statemont. lt loads r (a number) ir|to d0.

add.w #1,d0
The add command does iurt that it adds the value of
1 to d0.

sub .w  +1 ,d0
The sub command is similar to dle add but subtracts
instead.

ffp.w +1, d0
The conpsre command aompares the value of I with
the value in d0. when uged in @niundion with a
bran.h it's iirhllar to Ore lF stetement you'd tind in
the Basic language.

Branches
The bran(h chccks on the lla95 sot by the compale
statement. lhere are I 5 diftcr€nt v€Eions of this

bra Branch alwAys. Same as GOT!
i  f  ^ r r n ,  - r  o a r

bcs Branch if carry set
beq Branch if equal
1 r .  R , , n - h  i r . 1 a : r o '  , h - n  ^ '  c t r  - l  .

bgt Branch if greaLer than
bhi Branch if higher
ble Branch if less than or equal to
b1s Branch if fow or sane
blt Bra]lch if less i:han

kni Branch if neqaLive
lme Branch if not equal to
bpf Branch if positive

b('c Branch if overffow cfear
bvs Branch if overflow set

Dor't worry if you don't undeEtand what all of dre5e
do. 8y using them you'll soon get the hang of their
particular functions. Anyway, when the condition is
tue the branch is taken. lf not then we rnove on to
the next instruction-

Labels
You will noti.e that some of the labels have a '.' in
trort of theft: lhere are .alled lo<al lab€ls. That
means thdt you can use words like .finirhed more
than onc€, though not inside the same routine.
Routines ai€ defined by labels whidr have not got a
period '.' in front of them and ar€ finished wilh an
RTS aommand.

j s r
Junp to subroutine. This command is basicallythe
sam€ as the GOSUB aommand.

This is basically dre same ai ithe REruRil cornmand.

asr-w +1, d0
The asr .ommand means A thmetic Shift Right and
works by moving a binary numb€r to the right a defi-
nite numberoftines,
For examDl€. on a

as r .w  +1 ,10
we get an answer of 5. This is because 1o in binary
looks like this:

1010  =  10
and when we move it to the right by one it becomes:

0101  =  5
There are many more aommands for shifting, rotat-
ing, and slicing, but the.e isn't really roofi to fit
them in h€re.

It you want the best most euthoritative and
comprehensive guide to the 58000, try to get a copy
of Sybex's Prcgramming the SaOOO (f23,95 fronr
Comptlter Manuals 02l-706 5000),It's very handy lor
looking up particular commands.


