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M I0S- 8l R ef erence MAnua l

l . IntrM uction

Th e A pp le 11 C om p ut er ha s b eco m e esp ec ia l ly pop ul a r in th e
ed uc a tional an d en g in ee ring f iel d s . Th is p rov id ed T he S of t W a r e-
h o us e w ith a st rong in cen t iv e to n a k e th e m UK ATH Sy e o l ic K a th

Sy st em  and K UL ISP L IS P Lang u ag e Sy st em  av a il ab l e on th e A pp l e II.

H o w ev er , th e large siz e of m uM A D  and n UL ISP m ade it ne c es sa ry to
c r ea te an op e ra t in g sy s t em w h i ch u sed l e s s m em o ry sp a c e th an th e

A p p l e X S.

The Apple Disk Interf ace and ON ratàng A stem is th e result.
M IQS-8l is a space eff icient and f lexible operating sy stem f or the

A p p l e II . It is a s in p le sy st em  to u se and f ully supp o rt s : 0 th
nluM c  and m UL ISP . Sinc e M IOS is a gen eral purm se sy stem , it can

supm rt user w ritten 6502 m achine language application p rogrr s as
w ell .

ADIOS supports console I/o and sequential disk I/O f or up to
six disk drives. A H lication p rog ram s , such as m US IM P and m UL ISP ,

can e as ily b e loa ded and run u s ing s im p l e M IO S co m m an d s . Q th e r

com m ands display d irectory inf orm ation , f orn at diskettes , and per-
f orm f ile m aintenance , including the sav ing , renam ing , copy ing , and

deleting of disk f iles. Access to the Apple 11 Konitor (either the
Autostart ROM or Monitor K M ) is gained through the use of another
M IOS Con m and.
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2 . qyste-  Reqgir----ts

T h e AD IO S- 8l op e ra t in g sy s t em  req u i r es a s a m in im um  th e

follow ing conput er ha rdw are in order to operate :

1 . A n Apple 11 or Apple 11 Plus Computer

2. At least 48K (48 kilobytes) of RAM memory

3 . A t lea st one stAndard Apple 11 disk d riv e w ho se con troll er card

is installed in peripheral card slot #6

4 . Apple Dos version 3.3 w b ich records 16 sectors per track on the

diskette (If you are using an earlier version of Apple DOS, a 16
secto r ROM  for your d isk controll er card is av ailab le fron  y our

Apple dealer.)

For sy st em s hav ing n ore than one d isk controller ca rd , install

the second card in slot #5 and the th ird card in slot #4.
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3. #gstem Senrt Up

T o sta rt up A D IO S sim p ly tu rn on th e c on p u t er an d in se r t an
AD IOS d isk ett e in d r iv e 1 . If y ou r A p p l e ha s th e A u to st a rt RO M ,

ADIOS should boot automatically. Apples w ith the M onitor RoM n ust
be booted by typ ing the num b er 6 foll ow ed by <CTRL-P J and KRETDRN J.
In a few secon d s th e ac re en s hou ld c le a r and th e fo l low ing AD IO S
header m essage should appear at the top of the screen z '

M prvR 1 ( M Iœ -8l Y AIœ  Y * /A

Approprïate numbers will appear f or the version nont.h (mm) , day(dd) 
, and yearlyy) . This versœon date should be included in all

inq u 'ires concernin: AD I0s. Im m ed iately below th e header m essag e is

the ADIOS p rom pt. The signif icance of the prom pt is fully described
in the next section.

M  alternat ive w ay to sta rt up M IO S is f rom Ir m O  BM IC CI  or
APPLESOFT BM ICtm . Either of the f ollow ing RAKIC com m ands w ill do

the trick :

> #6
o r

PR #6

On ce A D IO s is sta rt ed , A D IO S co m m an d s can be en te red as
described in section 5 .
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4. 0 - -u  pr+

The AD Iœ  c om m an d p ro m p k consists of tw o characters displayed

by th e com p ut er ne x t to th e lef t m a rg in of th e sc ree n . Th e f irst
p rom p t cha rac t e r is a d r tv e au m b e r b e tw e en l and 6 ; the sec ond

c h a rac t er is a righ t p a ren th e s is. T h e p ro m p t ind ic at es th a t th e
sy st em is ready to acc ep t an M IOS com m an d . T h e com n an d s a Ie

describ ed in Sections 5 and 6.

ADIOS can sup po rt up to 6 d isk d r iv es . T he av a ilab le d r iv es
a re ref erred to by a single nunb er f rom l to 6. This is in con trast

t o A pp le D0 S w h e r e b o th a p e r ip he ra l ca rd sl ok num b e r and a d r iv e
n um b e r a re n eed ed to spec tfy a d r iv e. M IOS d r iv es 1 an d 2 a re

d r iv es l and 2 o f slok #6 ; A D IO S d riv es 3 and 4 are d r iv es l an d 2
o f sl ot # 5; and M IOS d r iv es 5 and 6 a re d r iv es l and 2 of slot #4 .

The number disqlayed in the prompt is the drive nunber of the
cuzrently logg ed d riv e. The sign if icance of the logged drive w ill

be explained shortly .
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5. rnm-nna #yn+nv

ADIOS commands take the form of a co-mand word: a spacl, and
the c om m a nd a rg um en ts , if any. The com m and is not actually zssued

un t il <R ET JR N J is en te red . F or ex am p l e , to loo k a t th e ca tal og o r
l ist o f f il es on the d isk ett e in th e log q ed d r iv e , s im p ly ty p e th e

com m and w ord :

rx m l r-z u-

fol low ed by a <R ETUR N >. F o r th ose w h o don 't ge t a th ril l out of

typing : the CATALOG com m and can be abb rev iated to :

rA T

A s a m a tter of f act , on ly  th e f irs t O r ee ch a rac te rs o f all

c om m and s a re chec k ed ) any extra characters are ignored. Thus, the

f ollow ing com m and w ill also produce a directory list ing :

cm w zœ

Unlike the CATM X  com m and , m ost M IOS com m ands require one or

two f ile namqs be given f ollowing the command word. Such a fàle
na- e spec if ication (or fns f or short) consists of a f ile nam e

' f o ll ow ed by a p e riod f oll ow ed by a f il e ty p e. A  f il e 's n am e an d

type consists of the upm r-case letters and/or numezals displayed by
the CATALX  con m and. The nam e can be up to ten cha racters lonç ; the

f ile type can be up to G ree cha racters long. For instance , tàe fns

f or a f ile nc ed APPLC of t> e PIE is *APPLS.P IM .

In ord er to sp ec ify a f il e on o th er th an th e logg ed d riv e r th e

f n s c an b e p re c ed ed by th e o th er d r iv e n um b e r an d a c o lon . F o r

ex an p l e , if th e logg ed d r iv e is cu r ren tly l and y ou w ish to d e l ete

the f ile APPLK P I: on drive 2, issue the f ollow ing com m and :

D = .-  2 zAv .a .P zE

M  a l t e rn a t iv e m e th od o f de l e tin g tà e f il e is t o ch an g e th e

log q ed d r iv e f rom  l to 2 and tà en d ele te th e f il e. Th i s w o u ld b e

accon plished by the f ollow ing tw o M IOS com m ands :

2 :
D c  Ap W .2 .P IE

In general , to sw itch logged drives , siz ply enter the desired
d r iv e n um b e r f o llow ed by a colon . Th e reaf t e r , AD IO S w ill d isp lay

tàe new l% ged driv e in the prom pt.

W hen issu ing an A D IO S co m m and th e re a re tw o ba s ic ty p es o f

erro rs w b icb can oc cu r. If tb e com m an d lin e read er is un ab l e to

recognize a con m and , a sy n ta x e r ror occurs. The other type of error
is usually th e result of insufficient disk space or trying to read a

non-existent f ile (see section 10 f or details) . For either tym  of

5



M I0S-8l Ref erence Mxnual

er ro r , an aud io wb e ep * is soun d ed and th e AD lo s p rop pt ts red is-

layed on the next line. M described in section 7 zt is jgssiblePto re-edit the previous command M d try again. Coénands w Ich are
successf ully accomplished do not result in a beep , and a blank line

is output before the next prompt is displayed.
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6 . A D IOS C - *n8=

This section l ists the available AD IOS com m ands in alphAhetical -
ord e r. T h e f i r s t th r ee c h a ra c t e rs of ea ch c om m an d w o r d a r e in

boldface to em phasize the n andatory part of the w ord. The com m and

w ord is im n ed ia te ly fo ll ow ed by a sym b ol in d ica t in ç the ty p e of

argunent ls) the com mand requires, if any. Pile nan e specifications
required for com m and argum ents are abb rev iated as fns. F inally the

effects of each com m and a re detailed .

W hen an appl ication p rog ram is run undp r AD IO ,S it is f irst
loaded into an area of m em ory called the A pp l ic a t ion P rog ram  A rea.

The APA begins at m en ory location $1000 (1000 hexadecim al). This
rela t iv e ly la rge b l oc k o f m em o ry is th e g en e ral P u rpo se Ww o rkin g

st o r ag e / a re a fo r A D IO S . It is us ed by s ev e r al of th e A D IO S

com m ands listed b el ow .

6.l CATALOG (Catalog CommAnd)

Syntax : FA TALOG

The CATALOG com n and display s all the ADIOS files on the disk in

the logq ed d r iv e. Spe c if ica l ly , ea ch f il e ls s ize , n am e , an d
ty p e a re d isp l ay ed in th a t o rd e r. T h e s ize o f th e f il e is

g iv en as a dec im al n um b er of k iloby tes. A l so g iv en is th e

nnm her of kil oby tes of free st orage availab le on th e disk.

6 .2 DCLETE (Delete Comm and)

Sy ntax : D r .r E fn s

The D EL ET E co n m and e r ase s th e f il e sp ec if ied by fn s f rom th e

d irec to ry . T h e sp a ce u sed by tha t f il e th en b e c om es fre e fo r

re-use. Naturally th is com m and should b e used w ith ca re.

6.3 FQRMAT (Format Command)

Syntax r Pn PMAT

The FO QM AT com m Ana form ats a new  diske tte on th e logged driv e.

It also in itializes the AD IOS directory (See the IN ITIALIZE
con m and, Section 6.5).

T his com m an d eras es al l th e f il es on the d isk ett e

in the logged driv e and should be used w ith care.

6 .4 GW  (Get System Commnnd)

7
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Sy ntax : G ET

The GET con n and reads the AD IOS sy stem  recorded on the sy st e-

tracks (i.e. tracks 0 and 1) of the logged drive and loads then
into m em ory beginning at the base of the Apm  W hen the GET and
PUT  com m ands are used in succession , they effectiv ely transfer

a copy of the AD IOs operating sy stem  to a new diak.

F or th o s e few us erz w h o w ïll h av e to m od ify AD IO S f or som e
reason , the follow ing m em ory map gives the locations w here the
G ET com m and loads the various sections of AD IOS in n em ory.

$1000 Rnnt Loader (stored on track 0, sector 0)
$1100 Logical I/O routines (ultA'mntely loaded at $800)
$1800 Physical I/0 routines (ultimately loaded at $B800)
$2000 Commxnd Processor (ultimately loaded at $B000)

$2600 End of data

W h il e in n em o ry and u s ing th e App l e n on itor , A D IO S can b e
m od lf led , a t y our ow n risk of c ours e , b efo re us in g th e PU T

com m and to resave khe sy sten on a diskette.

6 .5 INITIALIZE (Initialize Directory Command)

Sy ntax z TM TT IA L IZ:

T h e IN IT IA L IZE com m and c lea rs th e AD IO S d irec t ory of al l

en tries . It should be u sed if th e SCZ A M BLE D  D IR ECT ORY  erro r

n essage occurs (see Section 10).

W A K N T M Q

T h is com m and e ra se s al l fil es in th e d i rec tory on
the diskette in the logged d riv e and should be used

-  w ith ca re.

6 .6 IN# (Input Commnnd )

Syntax z IN# slot nllmher

Th e IN # com m and d e te rm ine s th e so urc e of con so l e inp u t to
AD IQS. Norm ally input is from  the Apple keyboard; how ev er, the

IN # com m and can chang e th e sou rc e to any d e s ired slot . It s
effect ts sim ilar to t:e BAS IC IN # com m and. See page 83 of the

App le 11 M anual for details! Rem en ber to put a space follow ing

the com m and w ord as is requared in all AD IOS com n ands.

6 .7 LOAD (Load Cnmmmnd)

Syntax : T'm n fns

The LnAn com m and reads the file fns fron  the disk and loads ic
in to m em o ry b eg in n in g f rom the ba se of th e A PA . Th e f il e

8
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con ten ts can th en b e ex am ined an d m od if ied us in g the M O N ITO R
comm and .

6 .8 MONIX R (Monitor Commmnd)

Sy n tax : n lm a

The M ON IX R com m and exits M IO S en tirely and turns control ov er

to the Apple 11 M onitor in ROM m em ory. W h ile in this n ode the

Apple's normal line edit routine is in ef f ect instead of thjADIOS li
n e ed ito r. T o retu rn to AD IOS , u se th e M on it o r ês MG

com mand to jump to the warm styrt locatign at $800 orp if it
has not been dastuzbed while In the m onitor, you can jum p
directly to the M los com mand proceszor at $B000.

6 .9 MQVE (Move Co= and)

Syntax l m  f nsl , fns 2

The MOV E com m and m akes a copy of fnsl and nam es it f ns2. This
com m and has the advantage tha t it does n ot disku rb an applica-

t i on p rog ra n  re s id in g in th e AP A . H o w ev e r , M OV E is v e ry sl o w

f o r la rg e f ile s . A m u c h f a ste r w ay to copy a f il e is to f iz st
use V e LnAn com m and to lO d the f ile into m em ory and then the

jAVE comnand to save khe f ile under a new nane or on a
cif f erent diskette .

6 .l0 PR# (Printer Commnnd)

A ntax : PR# slot nllmher

The PR # com m and determ ines the destination of M IOS character
output. N o rm ally output is to the 40 colum n App le sczeen . Th e

PR # co n m an d can ch an g e th e d e st ina t i on t o a ny d e s ir ed s l o t .

Its ef f ect is sim ilar to the BM IC PR # com m and. See page 83 of

the V ple 11 Manual for details. A space is r< uire  f ollow ing
the com m and w ord as in all M IOS coa ands.

6 .ll PDT (Put System Command)

Sy n tax : M

The PUT com m and w rites onto the f irst tw o tracks of the disk a

m em ory im age beginninç f ron the base of the Y K  No rm ally this

com m and is issued im m ed iately f ollow inq the GET con m and , m aking

po ss ib l e tran sf er s of th e AD IOS op e ra tin g sy st em to n ew ly
f o rm a t t ed d i s ks . No t e th a t th is con m a nd d o e s N O T d e st r oy an

existinq M IOS directory or any f iles on the disk receiving the

new sy st em .

9
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6 .12 PKMAM/ (Rename Commnnd)

Syntax : QRMAMA fnsl , fns2

T h e R EN A M : c o m n an d s i m p ly r en a m e s f n s l to f n s 2 in th e
d irec to ry . E nl ike th e M OV E com m and , no copy ing of th e f il e

0 C C u r S .

6 .13 RUN (Run CommAnd)

Sy ntax : pnM  nam

The R;N con n and loads the appl ication p rosram  file w hose nam e
ia nam  and w ho se ty p e is C 0 K in to m en o ry b eg inn ins f rom  the

ba se of th e APA . It th en b eg ins exe cut ion o f th e app l ica t ion

program by jumping to location $1000. If the R;N conmand is
given no argument, a jump is nade to location $1000 permitting
r e- en try ln to an app lïca ti on p rog ram llk e R US IM P . Th i s is
contingent, of course r on the APA not being disturbed since the

app lication p rog ram  w as loaded or run.

6 .14 SAVE (Save Commmnd )

Sy ntax : SAV E fns num

The SAV E com m and creates a new flle nam ed fns consisting of a
m em ory im age beginning from  the base of the A PA for a length of

num  kilobytes. num  w ill be the num ber d isp lay ed by the CATALQG

com m and for the new  f ile.

6.15 TYPE (Type Commxnd)

bl nkaxr TVPE fns

T h e TY P E co m m and d isp l ay s th e text f il e fn s on th e A pp le
sc reen . T he d isp lay c an b e 'f rozen l and then re sta rted by

using <CTRL-S: (i.e. typing an s while holding dow n the CTRL
key) as a toggle. Output v ill be term inated lf any other
cha racter is typ ed.

10
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7 . Line pA *'+ A-nq Facilities

Q cca s iona l ly z typ ing e r rors w il l b e M ad e w hen en ke ring A D IO S
co m n and s . A s l on g a s the c om m and h as n ot b een te rm ina t ed by a

<R ETURN / , it is po ssib l e to co r rect th e er ro r w ith out h av ing to

retype the entire line. Also , since application proq ran s w hich run

under AD los inherit these sam e editlng fac il ities : tt is important

to becom e 'fam ilar w ïth their use.

L àn e ed iting is done th rough the use of co nt rol ch a ract ers and
th e left and right arrow key s on the Apple 11 keyboard. AD IOS line

editing facil ities are very sim ilar to those norm ally avallable on

the Apple, except for the lack of escape cod es. The best way to qet
th e pfeel * of AD IOS lin e edi tïnq is sim p ly to exp e rim en t w ikh œt.
The follow ing description is p rim a rily for reference purposes .

Th e curzent lnput line is st ored in a 256 cell nhn racter H zffer

and hence this is the m axin un length of a conm and. Characters are
display ed at th e current cu rso r p o s ition as they are entered.

To enter a c on trol cha rac t er in a line of text, p ress <ESC > and

th en ty p e tb e d e s ired con tzo l ch a zact er . Th e con t rol ch a ract e r

entered in this w aY is displayed in reverse video.

The left and riqht arrow keys (i.e. *<--* and *-->M) and
<CTR L-X / function in a m anner sim ilar to what y ou are used to on the

A pp l e. T h e lefk a rrow key ia f o r ba cksp a cing , th e r igb t a rrow fo r
advan c in g th e cu rs o r , and <C TR L -X : ba c ksp ac es to th e b eg inn in g of

th e cu c ren t l ine . How ev e r , w ben b ac ksp ac ing th e cha rac t ers a re
act ua l ly d el e ted f ron the s c reen . Th us in AD IOS , th e curso r i s

alw ay s at the right end of the line w ith no cha racters to its right.

T b e righ t a r row  c a u s e s p rev io u s ly ent e red  c h a ta c t e rs t o b e

resu r rec t ed and red isp l ay ed on th e sc reen . S im il a rily , ty p in g

<CTR L -R J resu rr ec ts th e en t ire lin e f zom  the cu rrent cu rso r
Position . This is useful in case <CTRL-X : w as inadv ertently typed ,
era sin g th e lin e of tex t. O f ev en m ore ut àl ity is tb e fac t th at

<CTQr.-R> can be used to resurrect the p rev iously  typ ed l àne of text

for re-edi tin g .

11
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8 . N ln- s+nnd Atd  '4g le Chntne+ors

The senndard Apple keyboard and 40 colum n d isp lay screen lack

eight of the less com m on ASCII cha ractets. KD IOS m akes it Possible
to en ter t:aese ch a ra c t ers by u s in g con t rol ch a ract er s in th eir

place. Three oc tb e eight characters ate available on the 40 colun n

sc reen . Th e o th e r f iv e ch a ra c t ers a re ou dp u t to th e sc reen as

sim llar looking characters in inv erse v ideo.

Th e follo w ln g tab l e lls ts the se ch a rac ters , th e eq u lval en t

con trol charackers to en ter instead r and the App le screen cha racters

w hlch w ill be displayed in their place.

Character Norm al Con trol Apple Screen
Nam ê c hn rmn eo r C baracte r C ha rac ter

Left bracket ( <CTKT.-K> (

Backslash N <CTQr,-B: X

Jnde rscore -  CCTRr.- E: -

Left brace ( <CTRL-L: ( (Inverse)

Right brace l tCTQT,-0: 1 (Inverse)

Back accent * <CTPL -A/ ' (Inverse)

Vertical bar 1 <C> o-w  1 (Inverse)

Tilde * KCTNL-T: * (Inverse)

As is usual on tà e App le r <SH IFT-M : p roduces the right b racket .

12
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9 . The D iskco/ f U* llity

T he d iskc opy ut il ity p rov id e s a conv en ien t m e an s o f copy in:

AD IOS d isk ett e s. It sh ould b e u sed t o n a ke a w o rk in g c opy o f y ou r

m aster diskette as soon as Possible after receiv ing it. The util ity
cop ies the sou rc e d isk ette in its entirety onto the ta rg et d isk ett e.

V A Q R

A l l in f o r 2 a t i on c u r r e n t ly on th e t a z g e t
d isket te is era se d w h en th e d iskcopy ut il ity

is u se d .

Therefore, w hen learn ing to use this utility , it is a good idea

to p u t a w rit e-p rot ec t tab on the sou rc e d is k ett e to p rev en t

inadv ertently erasing valuable inform ation.

The target diskette m ust be form atted before using the dlskcopy

utility . This can be done using the FOQMAT com m and as described in

sec t ion 6 .3 .

T o run th e ut il ity , b e su re a copy of th e f il e D ISK CO PY .CO K  is
on the logged dr iv e. Then sim p ly issue the follow ing AD IOS com m and

follow ed by a <R ET7RN >t

F rom th is po ink on , th e sy st em  w il l g iv e sel f -exp l ana t ory
p rom p ts on ho w to p roc eed . Fo z tw o d r iv e sy st em s it is s im p ly a
m a tte r of sp ec ify in: th e sou rce d isk d r iv e n um b e r and th e ta rge t

disk d rive nnmher . The copy takes about a minute .

If th e sa n e d riv e num b e r is g iv en fo r th e so u rce and ta zg e t

d isk d rives, the diskcopy utility assum es that a single drive sy stem

is be ing u sed . Use rs of such sy st em s v il l na turally hav e to sw ap
d iskettes sev eral tim es in order to m ake a copy. The utility w ill

indicate w hich diskette to inse rt by x eans of p rom pting. Since it
is po ss ib le to q e t the sou rce and ta rg e t d iske ttes c o nfu se d w h ile

sw app ins them , w e strongly recon m end a  w rite- p ro tect  *nh be put  on

the source disk ette hoFore beg inn lng the copy .

13
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lQ . Errot Maesages

T h e fo ll o w in g is a lis: of the er ror m es aaq es w h ich can occur

w hil e opecatinq Im der A9f0 S.

10 .1 m - READ D ISK

Tf th e App l e is un ab l e to read a ne ed ed se cto r of inf o rn at ion
from the diskette, this m essage w ill occur- It usually resulks

from  try ing to read an unform atted diskette.

10 .2 W PTY R- D TIK

If an attem pt is m ade vft w rite iafotx ation on a w rite-p rotected
d iskette , this m essage w ill occu r. If the w rite-p rotect 1Ah is
rex ov ed , th e E.E- T RT  op t foh  can be used ko p roc e ed w ith th e

w rîtp .

10 .3 RAn  OR  UNFo pK k'slr  DTSK

If an a t ben p t ts m ade t/ w r ike on a d ef ec k iv e or tln fo rn a tted
diskette, this rhpssaqe w-11I G xlur. rne FOPUMAT com m and can be

used to ref orm a t th e d lske t te ) h ov ev er , rem en b er to tr an sf er

any good fil es to anoth er diskette b efore form atting.

10 .4 Kr Q ---T./n D TQ RrRn E Y

This error occurs w hen the directory inform ation on a diskette
is not in the p roper AD IQS forn at (e.g . an Apple DOS forz atted

diskette). Since there is no other satisfactory alternative,
con trol is t ran sf e rred to th e A pp l e RO M m on ito r af t er th ïs
m e ss a g e is d ï sp l ay ed . Th e IN IT co m  m and w il l lc l e an up '' a

s c ram b l ed A D IOS d i r e c t o ry ; un f or t un a t e ly h ow ev e r , in th e

P rocess it deletes any existing fil es on the diskette.

10 .5 HNARK A TO  PnDMAT  D TAK

T h is m essag e w il l on ly occu r w h il e using th e FOR M A T co m m and .

It is usu ally caused by a defective diskette.

10 .6 TR InPFIC TER P DTAK SPAr R

This m essage w ill only occur whil e using th e SAV E com m and . It

ind i ca t es th a t th ere is n ot en oug h f r ee sp ac e on the d is kett e

to st or e th e f il e b einq sav ed . Son e oth e r f il es n us t be
d ele ted o r an o th er d isk e tt e n u st b e u sed if th e f il e is to b e

sav ed .

14
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10 .7 P ILE TCO  T'/R

This m essage w ill only occur w hile using the LOAD com m and. It
in d ica tes tha t th e f il e b ein g loa ded is too larg e to e n tir e ly

fit in the APA (i.e. 4: kilobytes). Howevez, the part that was
loaded rem ains intact and is still in m em ory .

T he f irst fou r m e ssa g e s can oc cu r e i th e r w h il e run n in g an
app l lca tion p rog ram  su ch as D US IM P , o r w h il e p roc essin g an AD IOS

con m an d . Th e l ast th re e m e asa g es cn ly occ ur v h il e p r oc e ss in g

spec ific AD IOS com m ands.

T he f i rst th r ee m e ssa g es w il l b e fol low ed by th e f ol low ing

available op tions m essage:

p.qr  x  A-

SPAM  m  Ic m c : p M  O  R EN :

This n essag e tndicates the user has three alternative w ay s to

handle the error. Tbe A B O R T  op t i on  is sel ect ed by bàtting th e <ESC J

key . It is th e n o rm a l , and safe st , respon s e s in c e it aba n d on s an y

a tt em p t t o cont inu e re ad ing f ron  o r w rit ing to th e d iske tt e . It

returns con ttol to AD IOS and results in the AD IOS Prom pt.

If you are able to correct the erroz, for exam ple b:z rem ov ing a
w rite-protect eAh , the R E-TR Y  op tion can be selected by b itting the

<R E T U R N J k ey .

F ina l ly , if y ou a re da rin g , hit tin g th e sp ace b a r w il l ca us e
th e e rror to b e ign ored . AD IOS w ill as s um e th e in f o rm a tion w as

correctly tranqferzed to or from the diskette and act accordangly .

W e do not recom m end using this IGNOR E op tioq except in the m ost dire

em ergencies .

15
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Al o Appllcatioa  PrtN r ' '---11-d*

This section is intended for those few ind iv iduals w ho m ay be
interaated in w ri.tin: 6502 n htlh iqe ianguage appl icatlon program s to

run thnder l:e AD IGS op et-a t ing sy sten . O thers cmq saf. ely xsno re this

section .

ADI-OJ r rov i.des a con v en ten t , loq ical in rezf acc Detw een appli-
ca tiop p rcgrex s and t1 e Jpple T1 hardw are. Com m unicatlon w ith both

the console and disk is via byte 1/0. Faciiities atc provided for
c r ea tin g : w ri tin g l and clo s in g d isk f il es , as w e ll as fo r op en ing
and readirg disk f zles. np tt, 6 d civqs can be suppr ztcd.

Apvlication p rograx s c> 4 receive charactera dlrectly fron the
k efrb oa ro o r f rom  a tl n e ln / u t b ù f f e r . ra zng t= e œnp u t bu f fer

autom atically p rov ides the application w ith Llze standard AD IOS line

editing features (see section 7). The current keyboard, or input
sa u rc e , an d khc c u zle qt zc re et', oz ou tp u t z im k : aI u d ete rm lned by
tile AP IOS TN ; and PR # cop m ands respectiv ely .

Machine language program s use the F ile C on t ro l B loc k , or FC B ,
to specify a driv e num ber and f il e nnm e and ty pe w hen call ing AD IOS

ro.-ltinas. The FCB beq ins fzon loca zlon $ûre anu snould contain
inform aticn form abted es fo llov z:

ld l name ltype l

Tlocatioq f4oa $P2 0: 0 l 2 3 4 5 6 7 8 9 A B C D

*d * stand s f or a d riv e num b er in th e ran g e of 0 to 6 . Nun b e r s

betw eer l and 6 ipd lscaie rbe resfe c live drlve. A d xive num b er of 0
in d ica t e s th a t th e log g.etq J r tv e sh o ul d b e u c.e d . :h e n am e f ield

consistc of l to 1: standerd A sf'J -, (aharacdters Jadded w i/ l sufficient

ASCII spaces (i.e. a binaçy numb-r 6.20) t-o fill the -rield. The type
f i eld c on s i st s o f l to 3 c h a ra c t e r s a l so p a d d e d w ith su ff ic ien t

spaces tm fià l th e f ield .

#a 1 ADI0S Iautines are accessed througlA a jn-é kable located at
$800. The following is a description of the 11 e Al--xy points in the
table l

$8:4 A j ump ko this location effnatilrely term inates a running
app lication program . The An lo s C ow m nn d P zrw ess o r iL loaded and
then run , resulting in the M IOS prom pt.

$803 This routl ne returns the 5502 qero fl.aq %.>t 1: a.îlz.i onlr if no
ch a rac t er h as b een ty pe d on th e App l e kny b oa rtl. N'nt e : Ev en if

th e A D JO S IN # c om m a n d b m s c h an c md th tt Ln l u t st-zllr .7e ko a n

external keyboa rd , this routin e w ill st il l check th e status of

the A pp la keyb oard.
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$806 This routine inputs a character from the current input source,
no rm a l ly th e Apr le key boa rd , and re tu rn s it as an A SC I I ch a r-
acter in the accum ulator. True AEC II is returned w ith the high

b it se t to z er o.

$809 This routine outputa the ASCII character in the accunulator to
the current output sink : norm ally tbe 40 colum n Apple screen.

$80C This routine returns in the accum ulator the next ASCII char-
ac ter st ored in t: e l in e in p ut b uf f er. T h e 6 5 02 ca r ry flag is

se t if and on ly if tb e Am lo s l ine ed i tor had tc be ca l led to

input another line of text

$80F This routine opens an existing file for input. The driv e
n um b e : and f ile na m e and ty p e g iv en in th e PCB is u sed in a
directory search for khe fïle. If the file is found : ït as m ade
the current input file and the 6502 carçy flag is returned set;

otherw ise , it is resec

$812 This routine returns the next byte read from khe current input
f ïl e in the ac c um ul a to r. Th e c a r ry flag is re turned ze se t if
and on ly if an a ttem p t w as m ade to read p a st th e en d o f th e

file .

$815 This routine creates a new file for output. The drive number
an d f ile nam e an d ty p e g iv en in the FCB is u sed to m a ke a n ev
directory entry for tbe file. The ca rry flag is returned reset
if and onlr if the routine w as unsuccessful.

$818 This routine w rites the byte in the accum ulator to the current
ou tp u t f il e. The ca rry flag is retu rned rea et if an d on ly if

th ere is insufficient room on th e diskette to store th e file.

$ 818 This routine closes the current output file and m odif ies the
directory to reflect the fact. The carry flag is returned zeset
if and on ly if the sy stem is unnhle to close tàe file? p robab ly

because of L-œ ufficient disk space.

$81E This coutine outputs to the current output sink the ASCII
nessage ïn nediately follow lng the call to $8lE. The end of tàe
m essag e is inu ica ted by a û by te. T h e f cllow ing is a ty p ic a l

use of th is y ubroutine :

JSR ;8lE
DB 'IFE QUICR BaoAr  F0x ',0

O A  m y l

* * *

$821 This ïs not an entry poinc but a byte wnich contains the nunbe:
of Lh e logg ed d riv e. It is in it ial ly one an d is n o riual ly

changed by tbe ADIOs change logged dizk com nand (see sectioz) 5).

The jump table information given above is summarizcd in
A pp en dix 111.
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3 - -x I z > -- -ry  M p

A'd ress Fuqct lco

$000-$0FP Zero page special locations

$l;C -$l'r Hardvara atack

$2:0-$22P Ltna input buffer

$400-$7FF Text and LO-QF-q grapbics screen memory

$800-$PFF Logical ADIOS operating syate u routines

$l000-$AFPF Application Program Area (APA )

$B000-$B5eF ADIOs Cnmmmnd Processor (ACP)

$B6û0-$B6FF Disk input buffer

$B700-$B7FF Disk output buffer

SB8OO-@BFFF Physical disk I/O routines

$C000-$CPFF Apple 11 I/O ZOM locations*

$DG00-$F7FP Intege: RXIIC RDM or Applesoft BASIC ROM

$F800-$FPFF Monitor ROM or Autostart ROM

If M lc ro sof t 's RA M CA RD KM , or eq u iv alen t , is p resen t , it

replaces the RO M m en ory from location $D 000 to $FFFF w ith RAM

m em o ry .

*
See App le 11 R ef erence Manual
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iz II z Zero Page Usaçe

The follow ing table indicates the use of a page zerb m em ory -
location by the Apple m onitor w ith an *M L  AD IOS page zero usage is

indicated by >X *s .

I$0 $1 $2 $3 ;4 $5 $6 $7 $8 $9 SA $B $C $D $1 $F 1

$0c l 1
I l

$l0 l I
l I

$20 l M M M M M M M M M M M M M M M M 1
l I

l l
$40 I M M M M M M M M M M X X X X M M I

I I
$50 l M M M M M M l

l l
$60 l X X X X X I

I l
$70 l X I

I I
$80 l X X X X X X X x X X X X X X l

I l
$90 1 l

l I
$A0 I x I

I I
$B0 I X I

I l
$C0 I X X X X l

l I
$x  I X I

I l
$Ec I l

I I
$P0 I I
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- III r Jupp TAhle

h a a r o A m  n ln e t q'o n

$800 Trnd and run the ADIOS ACP .

$803 Apple keyboard character ready status.

$806 Input character from input source . (unbufferedlx

$809 Output character to output sink .

$80C Input character fron line input buffev-

$80F open a file for input .

$812 Read next characteg from current input file .

$815 Create a new file çor output .

$818 Write a character to current output file.

$818 Close current output file.

$81: Print message follow inq call to screen .

$821 Current logqed drive nnmher.
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M R QW  W Z C *RZ

r . .wa c yx .

r.Am T.œ  D isplay catalog of k iles

DRr.m E f ns Delete f ile fns

FORMA T Fo rmat disk rq def ault dz ive

ce  Get operating sy ste  into RM

> # slot nllmher ' Input f rom slot nllmher

IN IT Initaalize directory

Vns into RAMrn an fns Load file 
.

MOMITOR  Jum p to Mon itor ROM

KOVE fnsl , 214s2 Copy f ïle 'nsl to fns2

PRf slot numher output to slot nnmher

PUT Put operatinq sy ste n on disk

D EMAME fnsl , fns2 Renam e file fnsl to fns2

DrN  nan Run nam .coM commnnd f ile

SAV E fns num Sav e file fns of num  K-by tes

TXPS fns Gype file fns on console

21
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T n a -

AG  om ' =  15 GW  7-8
K Iœ  l

& Iœ  rm -na A = ssor (r ) 16 he er M saça 3
M  Iœ  o =  e. 7 -1 0

W e 11 M crx v ter l Te p/ A iœ t 15
+ le 11 < O r lr9 TND TAKIZE 8
+ le =  ' Ii iv t = ce 16
A llc kiœ  Ptœ rc  M ea (M A) 7 M W ICIO  DZS! SPK F 14
Aœ lic tï œ  R œ ra îng M de 16 > # 3,8

*  0R r- pMaM  DISK 14 jo  * le 16,20
> zc m.= nam 3

byte Im  16 lœ ged drive 4
1%  G tœ  11

OANO  >  DI>  14 1%  G tiœ  fK ilitie  11

cm Tm  5 line o t buff er 16
cav Y  5 IX  8
c* acter M fer 11

cm nd arg- ts 5 Mœ oc  >  18
c- na yr+  4 M R 9
n- na s-  21 m  9

c- na a ntx x 5

cm na w rd 5 opti=  mesR ge 15

cœ trol Y acter (s) 11 œ + t sW  16
ce right nov ce il

G -A 12 Prero iG  im œ are 2
A B 12 M  9

= -e 12 m # 3 ,9
û>  12

D L 12 p-  10

ûM  12 RE--  om ' on 15
LD R 11 pM m N 5 ,11

>  12 >  10

LD V  12

CD X 11 M V E 10

= =  M iti=  11 O AMRX  DTPG A  14

œ M  12
DK .>  5 ,7 Soft Ware = e , o e i,ii

DTX O W  ukility 13 & œ  error 5

alM laimer ii e stœ  rG r- ts 2
œ ive nle r 4,5 e stœ  sœ t up 3

systœ  tracks 8
Error x s- es 14-15
=  11,15 trad- k notice ii
e= m  e s 11 O E 10

File e krol Bl*  (M ) 16 IY ART,R O  m RMAT DI>  14
f ile na  s- ific tiœ  (f> ) 5
F=  =  =  15 versiœ  œ te 3
fns 5

m -  7 = TTE-D-  D=  14
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zero page usage 19

( left bracket 12
J tight bracket 12
N backslash 12

underscore 12

q
T  left bzace 12

1 rïght brace 12(
> %  ac e t 12

I vertical *  12
* til*  12

- > right arr-  key ' 11
<-  lV t arrœ  key 11
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Th e 65 02 AD IO S v e rsi on of m US IM P u as o r ig inal ly w r it t e n by

tran sla t in g a n 80 86 v e rsion of th e in t e rp ret e r. Th e 8086 p seu d o-

reg isters are stored in page zero in the follow ing locations :

Reg ister Location Reg ister Location

AX $0C0 SI $0C8
BX $0C2 DI ;OCA
CX $0C4 BP $OCC

DX $0C6

A rgun ents are passed to m US IM P m ach ine language routines on th e

''B P '' st ac k . T h e f i r st a rg um e n t is st o re d a t l o ca t ion B P + 2 ; th e

se con d is a t B P+ 4 ; th e th ird a t B P+ 6 ; e tc . Fo r exam p l e , th e

follow inq code retrieves the first argum en t and stores it in SI:

G ETARGI : LDY #2

LDA (BPI,Y 5 cN.ï4
STA SI $Qe ?

IN Y

LDA (BYI,Y ek.''34
STA SI+1 iCq
R T S

qt The address of the muslMp function SPACES can be found using
the GRTD fun ction . A disasspmhly of SPACES should look like th is :

(JUCJ R cavaasl ;sz: AasuMsxœ zo spacEsSPACES: Js
JsR B INARY ;BX : B INARY BQDIVALEFP OF ARG
Bcc SPA CEZ ;JUMP IF NOT 0 <= ARG < 64K

BBo sPAC E2 ;JUdP IF ARG = 0
sPaC El : J sR  SPA CE ;O U TP U T A  SPA CZ

D :c B X
B NE SPA / RI CL O OP  F0R  BX  SPA CES

SPA CEZ : LDA  CURSOR  ;A : CDRR ENna CURSOR  PQ S IT ION

JM p G RNN M ;R ET URN  D I : CDRS OR  PO S IT ION

Th is cou e c on ta in s tw o u sefu l add re s seto y ou : B IN AR Y ta ke s a

m US IM P integer and returns th e Dina ry equivalent in BX. GENNM takes
a b in a ry n um be r in the th e 6 50 2 A reg iste r a nu ge n e ra te s a m US IM P

integer in DI , the reg ister used to return val ues to m US IMP .

S incerely
œ

A lb e rt R ich

Applied Log ician
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