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ﬁ;”" THE BRELIMINARY A?¥~~ PASCAL CUIDE 10 INT: RFACING

S 10 DEC 1979 (minor revision)

_ This dozumant is lntended pq dizect users of the APPLE 1y
vAo are Interfaciag ro 221t machina hardware other rhap ADplea
cexipheral cawds 1ts prizary “3rgat is the. -Sonuaity of
Periphesal cged maanfacturers whe have developed 4 product fgr
azsle IT under 3ASIC, and wish to develop zn end—use; Pasea}
inrterface. Ir isg as}umed that the ‘~eaaer is familiiap With Apple
fardvars end ig 22 experienced Program: at ~.he machine leval,
aas PIOgracned in Pascal
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1y, ipple Pazcal is C2pabla of recoznizing the
Apple {(brand) pir ripheral carpg in slots } through 7,
t boot tire by scan Roinz the R0Y iz the slet address
$2 of rhig sean xs (a) o determins 2 any eczzd-
BT, since an °r2n sior yislds & Tandom Ye5poase;

- {b) z OUL What kiagd of apple card, 4¢ 20Y, is there,
singce ¢ SuT Uypes of dople cards (Dgznte;, tom, disk, ang
S2rizl} hava disziner values ar byre logary ng CwOS and Cn07. 4
Tevaign (orhax Tinulacturar” s) czrd gep “"l’ Fails this fest and
s is éisqualified in the Pascal Systea’s lise S activa slots. Ler
us say, for example, that tha 42ple user has installed 3 fovaign

© PTiInter card in slo% 1, znd attempts o ao a WRITELE 1e the
PrInier. Pazezl formats tha T2QUest and sends it to the
intarp:eter, wnich in turs TRIOTRATS it zng sends it po the low-
lavel TA0 Package, whisy 12 Apple Pascal 15 called the BI0S for
Sazic I/0 Sudsystenm. Ap the 2BIOS lezvel, the slot list ;g checked
Lo sea what kiqg of card ig iz slor ] {the only lagsy slot for thae
=rinter}. Is ig a2t this poine that the oulpul reguage fails, since
sloz 1 is sarked imvalig vnless an Apple primter, com, gr sarial
cxvd iz i place. Te is importans rp RIT2 In whar follows thap the
BI0S drivew 2utine is ths 92ly routine in the Systen thap accesses
'.'.:LQ Slot‘ ’

The temm 5108 ROt only refers ro rhe
The file SESTEH»n.“lL in the
dr

:
"0 Specificac Ciom for thease ivers, Thi Precise
of the ifapur and cutpur g fasczl was creatzd by the
Califozﬂ*a, San Diego (UZSD)Y ¢a zzke {r e8zsv to
D Pascal (pazear of Aaple Pascgal) ro QY nunbay &7
2d =machipe configuraricas in2 tyme of things spzcified
S imecludag dafa snd concrol Parametersg, calling S2quence,
and error ha:d]ing Tequirenenns,
Fox &Xacple, an Appla~§pec151c version of the ZI0S fo-
the pPince- €ontzins the folloving izformazion:
(1) Trapsfer o zhe priprer device is one character ar a Tics

~r



(2) The Zcliowing Specizl characters o be recognized:
CR (carriage Teturn) (hex 0D) pri .- the line ang returng
R the carriage to the first celum:. gn auienatic line faed
Y should KOT be done.
' LF (line feed) (hex 0A) Sent only aft
simole line feed (po returna) isf possit
t

sibl
FF (forn feed) (hex 0C) Advance he papar rp Lop-0f-fory
(1f possidle) and perform a Carriage recvorn.

(3) There zre orly two czlls to the Pringer BI0S, a write and an
initizlizaczion czll. The inleializacion cz21ll should perfornm
¢carrizge return-line feed IF¥ desired, bur should not do a
for:wieed-" The prinrer buifer shaulg be Zluvshed.

Interface Rourigss Parzoerersg
Printer writae date byte in register 4
T&tuIn completion code in register X
{zezo if no erroxz)
Printer init cemplation code in register X
(zero if online, nine 1£ 0ffline)
The completion code is identical g the Pzscal IORESULT. . s

(Ead of Prircer BI0S)

4 cozpleta description of rhea BIGS sp
scopa of this documepr. The BIDS specs
cost Irom the UCSD Pascal distributor (Ses: ch MicrTosy
Saz Diego).

cification iz beyond the

Changing the BI0S

AL Apple, z BIOS has been

Titten Zccording o the UCsSp
specification o interface wdch all Apple peripherals. It is
possible to modify the 3108 module wizhis SISIRM,LAPPIZ g
2ccomzocate foraign types of peripheral cards, or to zlzer the
bebavior of an existing devica such as the= screen. Thig documsng
coztains the inforpmarion necessary to 22zbl2 one o =atiprlare
the BIOS in the Pascal S¥stex In order tg add =00~ Annla davices.

For nmany types of addiviopzi hards:
external clock, ir 1s berrer DOC o alger &
g Pasczl wvair containing rourines to Intarf
Ehis'&ni: (vhiich may consisc of 2sseablv 1z
2ccesses -the Cwxx addresses direcrly to

are, suzh zs an
2 3708 bur o construct
ce with the harduvarae.

» cemz=and, and
Teilieve data from the hardware. Tne Pascal user then sizply
"usas" the wmit 2ad has available the routines ha zzeds, v thout a
575ten recszficuration. (Note: The Gy~ 801855 Space =z be

3
iireztly fron Pzscal wirth a Teris racord:
DEVICZZYTES = PACIZD ARRAT (. 0F CHax;
TR C

o3 b

i
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One then zccessas data by the 52quence
' ” CARD. ADDR :x {address of
CARD . CONIROLIZEC™ (0] = ¢

.

accessed (noc tha whole word).)

Some 2prlicacions such

—_
I/C deviges: czw Screen, kevboard,

=, Tenora » 234 block deviges (
dSutpur zra fe2exal norres fer serial
davice rhar Zizcs Zarp cae gf

APPLE »ascar By imsercing

2 Custon

$pecificacion.
b=

locarion (sze below).
3+« Patch zha appropriata

s prinrarg Tezll
T Into the S¥stem (i.e. sq that wg
Par outpuz devica). &APPLE PASCAT,

thesa Categoriss can

fZTteh the I1/0 driver insg S

3
Sp2cified locations™ in step 2
2 e

hardware);

HR(INIIHASK) etc.
The type CHAR is used Lo ensyrs that on

11y the desired byte is

~¥ are required Lo
ITZLN startemants acecass

1S awars 0f rthe follouing

Printer, ZTaphics ocutpus, remgre’
disks). Remore input and Temote’

O parallel Commumicasion. Any
be handled by

1zed 1/0 drives Into the BIos.
the follcuing Steps:
according o the 5708

o

SIEM.APPLE 2T a specifiegd

BIQs vector in SYSTEM. APPLE.

Tha . = &T2 in two parrs, Firsc, one
ZEY zake use pf the space used by rhe existing driver 1% there ig
Ga=z2. Thesa spaces 2Te iisted ig Table I belgy. Generally, it is
rraferable tp use this space in order o avoigd Yasting ip.,

If the space shown iny Table I 15 insufficiant ‘a spal}
Z3ount of unusaqd Space exists ar locations hex D#3E ~ pR7F. Iais
is :

-
b

y
The BIDS VBCTOTS te parnch
=

Suppnlisgd patcher;
SYSTDH.APPLE £ile and the ney driver
Gopy the

oT =n p
Ansle Pascal S¥YStem.

0ldinz of rhe language card mamory

=atically by the Interprarer.
Y¥hen Yriting 3108 Toutines,

aztion: the Reyboard imput to Appiae Pascal j
izzerrepe h + 2L comvenisnr

=k tha charac:e:wavailabla Che
i o 5 : .
YiLIN customizag ¢oubcarparres, those Ssubstiture
¢entaln a ca2ll o the check routine.

LTS

IT. No:e that the Rathod oF
Teturn address on the stack.
actual pPatching of SYSTRM. Ayrrs

s 2R easy marhod is fo uss S3LOCKRELD To
new driver in and SLOCSSRITE Lo wr
f£ile. A Supplier showld Provide to the usar
PTozran along wirk hig hardvara apg altered 3709 To
le user to add severajy omodif

incerprerar, When Teplacing rhe 5ics routtines
A

2 383 {decimai), inclusgivs
0 point to the
Toutinsa

DUSt be dopa by 2 user-
T2ad in the
objecr: file, then HOVELEFT vo
ite the newy interpretarp

v 25 a package, such g
utina, making ip
ications o nis singla

is takep Care of aucgw
there ig °nz zddizionsl cousider~

is done by Polling, por by
locarions throughour the 310s
o




BIOS DRIVER AREAS IN
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RAM LOCATION SYSTDM.APPLE FILZ

LO-ADDR HI-ADDR LO-BLX, BYT: HI-BLK,BTTE

¥
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FILE SYSTEM.APPLE

.zd.

I

COXSOLEZ INIT & READ D681 D787 3,129 3,391
CONSOLE WRITE D7D DIFS 3, 464 3,502
SCREIN DRIVER D875  DASD 4,123 5,189

D788
D830
b7eC
DB4E
D809
D791
D743
DIE7
D31l
DEIT .-

PRINTIR INIT

PRIRTEIR WRITZ

BEEM0TZ INIT

RMOTT READ

2IMOTZ WRITE .

CCOXMMON ROTTINZS FOR
PRINIZR & RTMOTE

STEIAL CARD WRITE

TZIR CiRD WRITE
CARD WRITE

b7%0

D8AD .
D742

D874

D310

D793

DICF

bags

D81z

Dazr -

3,392
4,48
3,412
4,78

3,400
4,77
3,418
4,122
4,16
3,411
2,463
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(VS IV Ry N
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[ I N VR VR PV
w
Loe R W R il VLR S Y, Y

DISK ROUIINES D030 D343 R 2,361
G2ATEIC WRITE none .

A m— e - -y —_—S e —— ——g=-"‘==‘-====-‘-====f==3=~_ﬂ=====
Notes on Table I.

R5¥ addresses arze given in hex. ZLocations in the file
SUSTRM.APPLE are given in decimzl as 2 block & byre offser from the
begizning of the file (starving at 221T0) .

Console indin routines contain routines vsed bF¥ various

ocher parts of ths systeaq, inclﬁding console writa. It is best not.
to destToy these. Replacement of ths Apple keyboard will encail
veplacemant of the consols charactar available check routine
oentioped above, with a hook at the orizinal locztion. Note that
the console is hizhly reconfigurzble from the PASCAL level (progran
3ZITP); thus, cne should be very thoughtiul befova putting out the
eiZort ta change the consols 3I0S.

Console write calls tha screen driver, unless a
exTernal terminal is-atcached.

Both rhe priacer and

(4]

Tezole inin routines use borh of

the comzmon routines listad.

Printer write uses privter card woir » S2xizl card
wrlte, aod com card write. Remores writs uses serial cavd write, com
cazd write, and Printer write {sorry zbout the non= dularicy).

The consola and disk drivers zre considered replaceable
and not extendable. Tnarefore, the (larze) spaca zllozzed in Tablse
I is considered sufficient for consels aud disk needs. Usars
wisﬁing to 1nterface with the existing console or disk drivers
should do so with the coeoperstion of Apple Compurar.

TASLZ IIX 2108 VECTOR
=‘====;==-‘==!===‘-======‘-‘.tﬁ=======2======’z==========a======:‘.=== STz mEImt
VZCIOR RAM LOCATION SYSTDM.APPLE FILE
. BLK,3YIZ
COXS0LZI REIAD Fr7E 23,379
CONSOLET WRITE Fr84 23,385
CONSQOLE INIT FFED 23,367

Fb it AL R = e



TN e

- = = rryn 23, 408
NTER INIT FFSF 23,415
SKsWRITT Frig _ 23,424 :
ISX'mzap FFR] 23,433
ISK NIt FFEA 23,442
R 2MOTE BTy . FFC3 23,451
B2I0TT wErTE FFCe 23,460
ADHOTE T . FrDs 23,469

-t

i1

¥y
RAPHICS WRITE FFDE 23,478

T2 tha 1§-bip 2IRument oFf 5 :
ig the lo-byre address; rhe nigh byce goes in ths
Vel address) = l.

If zero zace Siorage is naeded, rhe following informarigg is useful -
Pascal zakes uga af varlablas: stored at $50 thruy §$rp, The disk rous
tizes usa variablesg ar $36-34F. Locations $00~3$35 zre coasidared rp

be pura téZporaries, f.e. informarion Bay ba stored ip thase locations
buz may he dascrovad by otherrrouziaes. &lso, locztionsg $200-8309" ¢
fom 2 LeRDOTATY area usad by the disk ang screen—scrolling fouzines,
e used ag gz tazﬁcrar?'buffer‘space for znoy Orther routine. : . '

It should e acted that the dravback ro all thig Patching is thap
it is dependent on the curregt Systen versiog. Tz 3is Apple’s
intenticz, howave:, Lo provide a Standard, generzlizegd method for
Systen Teconfizusarion before the DeXT System raleaga occurs.

BI0S listing ‘ .

Attached is 2 listing of the Apple Pascal BI0S, which Providss the
&Xact specificacip the inppurs and outpurs of the drivers.
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