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Foregord

About thls lrocrneut

Console Drlver

The Console Drlver is a version of the Apple III Console Driver, adaptedto the Apple rre and rre. The console Driver supplles a sinple andconslstent interface to a set of dísplay fornat and control frocedures ina rclatlvely snall and fast package. Both display and "ont"äl commandsare senË to the driver 1n the såde etay, allowlng developers co bu1ld aset o'f dat¿ structures chat contain both display and control informaÈion.The Console Drlver is descrlbed in Chapter 1.

Standard llser Input RoqtÍue

Applê Cooputer has publlshed several documents encouraglng standarddeslgn, lncludlng how an Apple II lnput routine should look and behave.
T-o help soft¡¡are developers to create progtams that are conslstenc intelrs of user lnterface, Apple is uaklng available a Standard User Inpu¡Routlne (ulR). rt íncorporates the srandards adopred by apple and isavailable for three environnents:

Apple II pascal

Applesoft BASIC

Apple II Assenbler

The User Input Routlne is descrlbed in Chapter 2.
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About the DisLg

thls packege contafns three disks, one for each. of the languages.
Each disk contains the console Drlver and the standard user rnput
Routlne.

Note: Because the Console Drlver nalces the Use¡ Input
Routine uore efflcient, Apple recoumends that the user rnput
Routine and the Console Drlver be used together. The
Assembler and BASrc versfons of the urR can be used r¡ithoutthe console Driver-speclal versious of che urRs can beordered frou Apple Technlcal Support. Unlike the
urR-console Drlver coubinatlons, these scandalone urRs workwlth both 4Ø- and. 8Ø-colunn dlsplays.

Each of the disks contalns a demonstration prograu that runs v¡hen thedlsk 1s started up. rt lets you speclfy several parameters, then runs
Ehe User Input Routine. Except for field w1dth, rrhich has no defaultvaluer Iou can just Press RETûRN lnstead of specifylng your or¡n values.While Ehe demonstratlon progrem is running, you can press ESC to restartthe denonstration.

Pascal

If your appllcatlon progran is sriEten in pascal
version of Pascal L.2), use Ehe pascal versÍon of
and Console Driver. The pascal dlsk (voluae name
eleven files:

(Pascal 1.3 or rhe 128K
the User Input Routine
/Pes'coN) conrains

SYSTEI,f .LIBRARY
SYSTEM.MTSCINFO
SYSTEM.ATTACII
SYSTEM.APPLE
SYSTEM.PASCAL
SYSTEM.STAR.LIB
ATTACH.DRIVERS
ATÎACE.DATA
INPIllt.INF0.TEXT (rext of Informarion Block)
DEMO.TEXT
SYSTEM.STARTIIP (the startup demonstretion progran)



(

About the Disks Page 7

Aseenbly Language

The routlnes on Ehese disks can be used 1a assenbly-language applicationprogtaDs or called frou BASIC programs. The dlsk, volume nane /AsMcoN,contalns ten flles, lncluding both a relocatable and an absolute version.
PRODOS
BASIC. SYSTEU
coNUTR.REL (relocatable version of console Drlver/urR)
CONUIR.OBJ (absolure verslon)
RELO.DOC.TEXT (rells how ro use RELOCATOR)
RELO.OBJ
RELOCAT0R (creates coNUIR.oBJ froo coNUIR.REL at address you choose)
ASSE!,f .I}¡TER
ASSEM.INTER.ø
STARTIIP (deooastrarion progran)

To use REL0CAÎOR, run RELOCATOR. Then, Ln response Eo proûpts, enswer

CONUIR.REt

Saddress

CONUIR. OBJ

nÂsIc

The BASIC version of che UIR 1s
/aaSCoU, conrains eighr files:

relocatable. The dfsk, volume name

PRODOS
BASIC. SYSTE}4
CONUIR.REL (User InpuÈ Routlne plus Console Driver)
C0NDAMP.REL (the ampersand package)
RBOOl
RLOAD
RELEASE
STARTUP (the deoonsrrarion prograra)
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Eardrrare RequÍrenents

To use Èhi.s product, you need either
an Apple IIc, or

an Apple IIe wlth an 80-column card,.

Foreword
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Chapter I

The Console Drlver

(Þer:vles

The Console Driver descrlbed here 1s a verslon of the Apple III ConsoleDriver' adapted to the Apple IIe and IIc. The Console Driver can serveas a 1o¡¡ level tool for the ftnplementatlon of different styles of hunaninterface. once the console Drlver is used, all subsequeni sct""r,output should cooe frou the Console D¡iver.
unl1ke e¡1th the typlcal prograrnnlng interface, you donrt have to Eake asequence of ca11s to set up for text to be displayed--it can be donewith one call to Èhe console Drlver. This srnitrires the prograuningof the hr¡nan lnterface. Inforùãtlon used to -fórnat the t,ext can belnbedded 1n the texe 1tself.
The driver supports a foro of screen structure known as a viewport, erecÈangular Portlon of the screen where all console functions Èakeplace- Once a vlewport 1s established, âDr future text display isr¡lthln the vlewport. all tex¡ outside the viewport 1s procected.

fhe Screea

The screen consfsts of

80 colunns of text, numbered (left to right) 0

24 1lnes of text, numbered (top to bottonr) Ø to

to 79

23

ø,ø) .The upper left corner fs column S, line Ø (abbrevlated
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1te Vlerport

The viewport is a rectangular portlon of the screen where all cur¡enttext is d isplayed. Portlons of the screen outside the vlewport are notaffected by either fornat or dlsplay conn'ands.

The Console Driver ûeintalns an lnvf.sible cursor, whlch represents thecurrent locatLon at r¡hich a dlsplayable character w111 be placed. Thepositlon of chis cursor is speclffed by the two varlables cH and cv,descrlbed'Later fn thls chapter. The default Ls Ø,f, (upper-lefc
corner).

(
llhen Ehe console Drlver is flrst used, the viewport defaults
whole screen. You can seË the vierport by a specÍal conÈrolparameter bytes which speclfy the upper-left and louer-rfght
Ehe vlewport. All console func¡ions then take place within
viewport.

to Ehe
and four
corners of

Ehe new

The currenE viewport speclficatlons can be saved and Ehe viewport canthen be seÈ co the specificatlons of Ehe prevlously saved viewport.
You can then return to lhe orlglnal viewport settings wíth another
Co-tnand.

Yievport Speclf lcation
six variabres speclfy che top, bottom, 1eft, and rlght edge of thevlewport, as well as ics sidth (ln col.un¡rs) and Íts lengtñ (in lines).The default viewport ls the entire screen. The varlables, togeEhercrith theír defauLt values, ere

Varlable Deflnition Default
(

I.INDTOP

T,¡NDBOT

I,JNDL¡'T

I.TNDRGT

WNDT.¡TTI

I¡NDLEN

top ll.ne

bottoa l1ne

left colu¡nn

right colr¡mn

wldth 1n columns

length in lines

ø

23

ø

79

8ø

24



The Cursor Page 1l

l$e Curaor

Thls sectÍoo descrlbes how the cursorts posiÈl.on and uovementspeclfled. ere

Cursor PosÍtfoa

The current cursor posltlon is malntained in two varlables:
CIt (currenr horlzontal positioo)
CV (currenÈ vertlcal position)

f{hen the console Ðrlver is flrst used, both values are set to zero,slgntfylng Ehe upper-left corner of the screen.
The values of cll and cv represent the absoluce screen coordinates(actual column and l1ne number) and are not relatlve co the cur¡entviewport.

Cursor l{ovenent

Five. flags direct the Console Drlver how to nove the cursor within thevlewport. ra all flve cases, the defaulc value ls 1 (TRUE). rf set Eozeto, they are FALSE.

CONLFD (Line Feed)

I{hen CoNLFD is Erue' Ehe Console D¡iver automaÈica11y performs a linefeed (control code- 10 decína1, $0A hex) after every carriage return ( 13declnal or $óo hex). when iE is false, no autouatlc line feed isperforrned. You can force a Llne feed by sendlng a llae feed character.

CONA¡V ance

Ilhen CONADV 1s true, the cursor ad,vaaces one space to the right aftereach dfsplay character is placed on the ""r""n. I{hen it is iarse, thecursor does not advance after each character, but reoains ín the samepositlon. rn thfs case, you uust expllcitly nove the cursor by sendinga Move Cursor Ríght conrrol (09 decl.nal or $0g h"x): '

CONI.IRåP (Itrao)

I{hen CONI'IRAP is true, an ette'pt to Eove the cursor beyond che(or left) edge of the vlewport causes the cursor to be placedopposlte edge of the nexÈ (or previous) llne of Èhe viewport.
right

at the
When it
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1s false, the cursor remains at the edge of the vlewport on the currentline. To uove the cursor to the next 11ne, send a Move Cursor Do¡¡n (lØdecimal, $ØA hex). To nove the cursor to the previous line, send a
Move Cursor Up (11 decinal, $08 hex). Follow these by a Return Cursor(13 decinal, 90D hex) to trove the cursor to the beginning of a 1ine.

c0NscR.L Scro11

llhen C0NSCRL ls true, an attenpt to oove the cursor beyond the top orbotton 11ne of the vlerport causes the contencs of che viewport to bescrolled eÍther down or up. The cursor noves to the beginning of the
new top or bottom l1ne. If 1t ls false, the cursor remains et the topor botton of the viewport.

DLEFLAG (Space Expanslon)

ffhea DLEFLAG ls Èrue, DLEs (16 deciual, $lØ hex) are inrerprered asspâce expansion coatrols lrfth a fo110w1ng peraEeÈer byte. (see screenconÈrol codes, later 1n this chapter.) rr lt is false, Ehey areignored. This 1s used. to support apple rr pascal text fi1es. Forother uses, set this fLag to f, (false).

Îe-t llodes

You can deÈeruine Ehe fll1 character, whether MouseText
whecher text ls displayed in nor-nal or inverse mode.

1s used, and

F111 Character

The fill character fs the character used to clear Ehe contents of the'rlewport. The default value is a space (32 decioal, szø hex). rtsvarue 1s ln the status block variable coNFrtrL. Due to the Apple rrcharacter napping, the actual blnary value of the fill characier is
$ØAØ hex (160 declnal) for a normal spece character, or
$20 hex (32 decinal) for an fnverse spece character.
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llougele¡t

The M0USE flag specffles whether the Console Drlver displays Mouse1extcharacters. The default ls FALSE. If MOUSE 1s true, characters fn therange $4Ø to $5r 164 to 95 declnal) are Eepped lnto Ehe MouseTexr
character set. Control codes are processed as is.

l{ornal and laverse

the COÈWID flag derernines whether rext is dlsplayed .in
fnverse Dode. col{vrD 1s set via tlro control codes (set
Set, Inverse Text), described later in thls chapter. If(128 decl¡¡al), Èexr ls nor¡al. If COIIVID fs 0, rexr isdefault value ls NOR!,ÍAL.

normal or
Normal Text and
COòIVID is 58Øfnverse. ?he

Screea Coutrol Codes

this sectíon sr.¡mmarizes the 29 screen co¡rcrol codes. These controlcodes are numbered gØØ rhrough glF (øø rhrough 31 decfiual), excepr Èharcontrol codes gØ5, $Ø6, and $Ø9 are undefined and, ff used, erelgnored. The table on the next pege lÍsts then in numerical order.The detalled descrlptions that follow the table are in functionar
sequence, rather than numerical order.
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hex deciual Control Code

$øø
$øl
$ø2
$03
$ø4
çø7
9ø8
$0e
$0n
$óc
$0o
$0r
$úr
$10
Sll
$12
s13
$14
$ls
si6
$17
$18
$le
$1A
$1¡
$1c
$1D
$iE
$lr

øøtt
6z
Øt
Øtt
ø7
ø8
Lø
l1
T2
l3
L4
l5
l6
t7
l8
19
2ø
2T
22
23
24
25
26
27
28
ta
3ø
31

no operatlon
save and reseE vlewport
set vlewport
cilear fron beginnlng of line
restore viewport
sound the bel1
nove cursor left
ûove cursor down (llne feed)
clear Èo end of vÍewport
clear vlewporÈ
reÈurn cursor (carrlage return)
nor¡¡a1 t,ext
1$rerse text
space expansfon
horlzontal shift
vertical position
clear fron beglnnlng of vlewport
horfzontol posltlon
cursor Eovement
scroll do¡rn
scroll up
MouseText off
home cursor
clear line
MouseÎexÈ on
trove cursor right
clear Ëo end of lfne
absolute poslÈlon
EOVe Cursor uP

l{o Operatlou

control code: SÉ0 (deci.aal ØØ)

This control code has no effect and ls lgnored.

Set YÍerrport

control code¡ gØ2 (declnaL ØZ)

sets the boundarfes of the viewport. rt requÍres all four of itsperameter bytes (lf aay 1s nlssrng, the control code is ignored).four parameters speclfy the absolute coordÍnates for the Jpper-Leftlower-rlght corners of the vlewport, and nust appear ln thls order:
1. upper-left corner X (or column) value

The
and
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2. upper-left corner Y (or l1ne) value

3. lower-rlght corner X (or column) value
4 lower-right corner Y (or 11ne) value

Thls control does not affect cursor Dovement, normal/inverse lext node,nor Èhe MouseText settlng. It does not seve the current viewport (see
save and Reset vlewport). The cursor rs placed in Èhe upper-left
corner of the new vlewport.

Va11dlty Checkine

The parameters are checked
s€l¡ the rules are

for valldity before the vlewport values are

Any paraneter byÈe gteater than 127 is negatlve (because bit 71s set), causfng Ehis connand Eo be lgnored.
rf the x coordlnate of che upper-left or lo¡¡er-right corner isgreacer than 79, lt ls set to 79.

rf the Y coordinaËe of the upper-left or 1ol¡er-r1ghc corner Ísgreater than 23, iÈ 1s set to 23.

The x-coordinate of the upper-left corner is used for T.INDLFT.

The Y-coordlnaÈe of the upper-left corner is used for I.II.IDTOP.

The x-coordlnate of the lower-rlght corner, if greater Ehan
I'JNDLFI, ls used for I{IIDRGT, else chls connand is lgnored.
The Y-coordinate of, the lower-rfght corner, if greaEer thanl{NDloP, is used for t{NDBor, else chis cor¡r¡and 1s ignored.
rf for any reason the comrnand is ignored, it does not changethe curreut vlewport seCtlngs.

Save and ReseÈ Vlerrport

control code: $Øt (decinal É1)

saves the current settings of the víewport: iEs coordlnates, cursorpositíon, cursor notion controls, ûouseÈext, and no¡aal/inveisesettlng. The vlewport is then set to the default values of the fu11screen- 0n1y one leve1 of save is allowed--saving a second vlewporterases any lnformatlon for a prevlously-saved víewport.



Page 16 Chapter l: The Console Driver

Reetore Vlerport

control code: 904 (decløal û4)

Restores the viewport to the values of the oost recently savedvlewport. rf no vlewport has been saved, the values are set to thedefault values for the whore screen. (see'save and Reset vfewport.)

Clear Yienport

control code: gOC (decfnal L2)

Moves the cursor Èo the upper-left
clears the vlewport by seÈtfng the
characÈer.

corner of the vlewport and then
contents to the cutrent fill

Clear frou Begl'rrrfng of Vierrport

control code: $13 (deciaal 19)

Clears Ehe viewport from position S,
does not trove.

0 through Ehe cursor. The cursor

CLear to Eud of ylerport
cont¡ol code: $ØB (declnal li)
Clears Èhe contents of the viewpoit, fron the current cuÈsor posiEionto the end of the cursor line, and all lines beloq¡ Èhe cursor. Thec,ursor does noE nove.

CLear Llue

coatrol code: $lA (declnal 26)

Moves
enttre line and clears Ehe

Clear fron. Beginnlng of tfne
coritrol code: $ø3 (declnal 03)

clears the current line, from the beglnning of Ehe line through thecurrent cursor posltion 1n that llne.

the cursor to che beginnlng of the current
11ne.
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Clear Èo Ead of Lfne

control code: $10 (declnal 29)

CLears the currenÊ liner sterting frou and including che current cursorpositlon in the line. The cursor does not nove. ,

Cursor lloveneot

conÈrol code: $15 (decfnal 2l)
Thj's control code and its paraueter set the cursor trovemenÈ controls asspecified by the para¡neter. The parameter is a single-byte va1ue, withonly che lower flve biEs slgniflcant. The upper three blts are co beset to zêÌo. A zero resetE the control; a one seÈs it. rf theparemeÈer does noc exlstr.or the upper three bits are non-zero, the
cor'r'and ls ignored. (see also The cursor, earlier in this chapter.)

Bir ::"il
Advance

Llne Feed

t{rap

Scro11

DLE Space Expansion

Eoue Cursor

conÈrol eode: $19 (decl¡¡al 25)

BLt. ø

Btr I
Blr 2

Bir 3

Blr 4

Moves Èhe cursor to the upper-left corner of
does not clear eny portlon of the viewport,
the vlewport settings.

lhe current viewport. It
nor does Ít change any of

llove Cursor Left
control code: $08 (decfrnal Ø8)

Moves the cursor left one poslÈion.
dete¡ulned by the cürsor controls.this chapter.)

Wrapping around and scrolling are(See Cursor Controls, earlfer in
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llove Curgor Rígbt

control code: $lC (decfnal 28)

Moves the cursor rfght one positlon.
controlled by the cursor controls.

Chapter l: The Console Ðriver

Ì,Irappfng and scrollfng are

llove Cursor'Ilp

control code: $lF (decinal 3l)
Moves the cursor up one l1ne.
controls.

Scrol1íng ls controlled by the cursor

l{ove Cursor llora (Llne Feed)

control code: g0A (decinal Lø)

Moves the cursor down one 1ine.controls. (See Cursor Control,
Scro11lng fs perforned by the cursorearller 1n thls chapter. )

Retura Cursor (Carrlage Retura)

control code: g0D (decloal 13)

Moves the cursor to Ehe begianlng of che current l1ne (the lefr edge ofEhe viewport). A l1ne feed oay also be lssued autórarlcally, depeãdingon the seËtlng of the cursor controls. scrorJ.ing nay also take place.(See Cursor Control, earller fn thls chapter.)

ScrolJ. Up

control code: gl7 (declnal 23)

causes the contents of the viewport to scroll up, leavlng a blank lineet the botton of the viewport. The cursor does noÈ rrove.

Scroll Dosn

control code:

Causes
at the

$16 (decimat 22)

the contenÈs of the viewport to scroll down, leavlng a blank linetop of the vlewport. The cursor does not Eove.
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Eorlzontal Position
conËrol code: $14 (declnal 2Ø)

Moves Ehe cursor horfzontally to the relative column number passed in asingle-byte parameter (ø to 79). A parameter of l0 neans to nove to thetenth column in the viewport, not to column IØ of, the whole screen. Aperameter of 0 noves the cursor to the leftnost column. To deÈeruinethe correct relatÍve column, add the paraneter to the value of I"JNDLFT(see viewport speclficatlons). rf Èhe sr:m ls greater than 127(negative), the cursor noves to the left colr:mn.

If the Paramecer 1s nlsslng, thls control 1s lgnored. This control hasno effect on t,he vertical position of the cursor.

Vertf¡-'l PoslÈ1ou

control code: $12 (declnal lS)

Moves. the curso.r vertlcally to the relative line ¡rrmþs¡ passed in aslngle-byte pareueter (Ø through 23). A parameter of l0 ureans ro Dove
Eo tbe Eenth 1lne in the vlewport, not to l1ne LØ of Ehe rshole screen.A parameter of 0 uoves Ehe cursor t,o the top line.
To decernine the correcl relatlve l1ne, add the paremeËer Eo the valueof l{NDToP (see vlewporÈ specifications, earlier in this chapter). rfthe resuLting value 1s greater than che value of tfNDBoT (rnå Uorton lineof the vlewport), lhe cursor is placed in Èhe bottom line of theviewport. rf the parameter is oissing, this control is ignored. Thiscontrol has no effect on thê horlzontal posiÈ1on of ehe cursor.

Absolute Positlou
control code: $18 (declnal 3Ø)

This control code coubines che actions of the llorizontal position andvertlcal Positlon control codes. rt requlres trro single-byte
Parameters. The flrst speclfies the horlzontal posltion and lhe second.speclfies the vertieal posÍtlon of the cursor. placement of che cursorfollows the rules given under boÈh IIorÍzontal and Vertical position
control codes. rf both paraneter bytes are oissing, the comrnand, isignored.
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Nor¡al Îe:t
control code: $úE (declnal 14)

Causes all subsequent characters Èo be dlsplayed as light characters ona dark background. IE does not affect eny chäracters ãlready on thescreen. This control code sers the COIWID flag ro $gø (l2g decl¡nal).

inverse lexE

control code: $ØF (declnal 15)

Causes all subsequent characters to be displayed as dark charac¡ers on allght background. rt does not affect eny characters already on thescreen. This control code sets the CO¡IVID flag to 0. See also NormalText.

Ì{ouseÎext Ou

control code: glB (deciøal 27)

Turns on the dlsplay of MouseText characters. all displayablecharacters in the range $40 through $5F (64 chrough 95 decinal) arenapped lnto Èhe MouseText characters for dlsplay.

HouseText Off

control code: 918 (deciu,al 24)

Turns off the dlsplay of MouseText characEers.

Eorlzootal Shift
control code: $ll (decioal l7)
causes the conËents of the viewport to be shlfted right or left thenr¡mber of columns speclfled by the single byte perameter following Èhecontrol code. rf the perameter does not "*i"t, or is set to fl, thecontrol has no effeet.
The paraueter Ls lnterpreted as an elght-blt tr¡ors compleûen¡ number.rf 1È 1s posiÈive (1ess than l2g decloal or g7F hex) rire conre;;-ã;;shifted right the number of colunns equal to the value of the nuûber.rf 1t 1s negatlve (greater than or equal to l2g decinal or g7F hex), rheconÈents are shlfted left the nr¡mber of columns equal to the negativevalue of the number. rn both ceses, if the value'ts great"i itr., o,equal to the qrldth of the vlewport, the vfewporE 1s cleared.
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the shifted characters are noved directly Èo. their destÍnaÈ1on. The
sPece vacated by the shifted characters f.s set to blänks. Charactersshifted out of the vlewport are reaoved fron Èhe screen and are no¡recoverable.

Space Expansfon

control code: 910 (deci¡ral l6)
This control code supports the DLE space expension that exlsts in pascal
text ffles. 1l takes one parameter, whlch represents the nunber ofsPeces to output plus 32. The drlver subtracts 32 fron che peratre¡er Eodeteruine the nunber of spaces to ouEpuÈ to the screen. rf the
Paraneter does not exist, the Console Drlver fgnores this control. DLEexpansíon can be turned off using the node value of 4 or 12 fn thelINrrlIRrrE call to the drtver (see pascal rnÈerface, later ln thischapter). It can also be turned on or off r¡ith the Cursor Conlrol. Thedefault 1s ON.

Sormd Èhe Be1l

control code: gØ7 (decÍna]- Ø7)

Thls control code, when used once, soundsIt has no effect on che screen. Repeated
sound.

the PToDoS-recornmended beep.control codes produce a longer

Dlsplayable Ctraracters

The console Drlver displays the Apple rrrs Alternate character sec.assu¡es however, Èhat all characters passed co il are in the standardASCII characrer sec (range $úØ ro $Z¡, Ð to t2l deci¡nal). Thesecharacters are napped into the appropriate character set (normal orf.nverse, MouseText) for dlsplay purposes.

characters passed ro the console Driver in the renge $g0 co $r¡'(r2g ro255 declnal) are a special case. The characters are displayed after Eheseventh biÈ is reset, resulting in this uapplng:

s8ø - $9F (decirnal 128 - 159) napped ro inverse uppercase lerrers
$Aø - $BF (deefnal L6ø - 191) oapped ro inverse speci.al characrers
$cø - gDF (decinal t 92 - 223) uapped ro MouseTexr characrers
$Eø - $FF (declmar 224 - 255) napped to inverse lowercase letrers

IE

(,
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Thls fs lndependent of the settlngs for noraal/inverse and MouseText inthe drÍver. Reference nanuals for speclfic conputers contain details onthe character sets. '

Characters 1n the renge 96Ø to $lf 16 ro 31 declnal) are defined ascontrol codes Ehat lnvoke the operations l1sted earlier in thls chapter.
Characters in rhe range 92Ø to $7f ¡32 to 127 declnal) are defined asdisplayable characters and are dlsplayed according to the settings ofthe Console Drlver.

HouseTexÈ

To use MouseÎext, you nust send the MouseText-on control code to theConsole Drlver. Characrers in rhe renge g40 ro $5F (64 ro 95 decÍnal)are then uapped lnto che appropriat,e MouseText character. For example,to dlspley the ffle-folder fcon lnstead of the letrers x and y:

At the end of a sequence of MouseÎext characters, be sure Eo turn offMouseText with the MouseTexË-off control code. Any eharacters not inÈhe MouseText range '¡tit be dfsplayed accordlng eo Ehe sertings of theConsole Driver.
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llXll
rlyrr

24

Both control codes a¡idDriver as a contf.guous
l1ne lØ, column 15, in
normal Èext, you would
are deci¡oal):

MouseText-on control code
flrst part of picture of file folder
eecond part of f1le folder
MouseText-off control code

The console Driver can be used ¡¡1th Apple rr pascal, Applesoft BAsrc,and 6562 Assembler Language.

p¿g¡¡l

The verslon of the console Driver that 1s used with pascal accepts fiveealls, eaeh described ln this section. this section also describes thePascal data lnEerface and ho¡g the console Drlver fs ca1led.

Data Interf ace

text to be dfsplayed are passed to the Consolearray of data. For example, to print ÍHello" oninverse, then to home the cursor and to return Locreate the followlng array of data (a11 nunbers
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3ø
t5
Lø
15
72

rør
Tø8
iø8
ll1

25
L4

absolute posftlon
paraneter (colunn 15)
para¡¡eter (l1ne Iø)
lnverse text
rlHlt
lrell
trlll
n1n
non
home cursor
no¡ual text
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?his array is not a string ln the pascal sense of the ¡¡ord: the flrstbyte 1s data rather than Èhe length of the array (as in e strlng). Theconsole Driver cen eccept en array of up to 321767 bytes (pascal's lÍniton Íntegers).

The second required datun Ís an lnteger that denotes Ëhe length of chearray Eo be processed by che Driver. rn the above example, ih" lntegercould be either a variable wiÈh Ehe value ll or the constant r'11".

Call1ng the Console Drlver
The console Driver is a pascal attach driver. rts unit nr¡mber isFor infomation on Pascal Attach'drlvers, see the Apple rr pascal
DevÍce and Interrupt Suppo rt Tools oanual.

ll13ø.
1.2

To transfer data to the console Driver to be dlsplayed,call froru a Pascal prograo. UNITf¡¡RITErs formac is
use e UNIILÍRITE

where

UNTTWRIIE( 13ø, ARRAY_ADDR, LENGTH_ARRAY, MODE)

I30 1s the Console Drlver's un1È number

aRRAY-ADDR is a vAR paraueter denotlng rhe address of rhe array ofdata

LENGTH_ARRåY is rhe Lengrh of rhe erray passed

MODE ls the node expressionfour values:
(whlch 1s an lnteger). MODE can have

value DlE-expansion AuÈo llnefeed
ø
2
8
21

TRT]E
FALSE
lRUE
FALSE

TRTTE
TRTTE
FÀLSE
FALSE
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f{hen passlng a strlng to Ehe driver, always reference Ehe string as

sTRrNc_vAR[ I J

so as .not to pass Ehe length byte found in STRING VARIøj.

Status Cal1s

The console Driver eccepts only one status ca1l. rt returns a datastructure that descrlbes the Drlverts status. thls call instructs the
console Driver to copy lts values inEo this record, where you canlnspect it. The variables are described earlier in this chapter.
llere fs che forru of the UNITSTATUS call:

UNTTSTATUS( 13ø, CON-STAT-BLK, ø)

rshere

130 1s Èhe unlt number of the drlver
CON STAT BLK is a record with Ehe foraaÈ:

TYPE BYTE = û..255
VAR C0N_ST.4.T_BLK: PACII(ED RECORD OF

CV: BYIE;
CH: BYIE t .,
I{NDTOP: BTTE;
IíNDBOT: ByTE;
M¡DLFT: BYTE;
WNDRGT: BYTE ;
WNDÍ{TIÍ: ByTE;
WNDLEN: BYTE;
CONWRå!:BYTE;
CONADV:BYTE;' CONLFD:ByTE;
CONSCRL: ByTE;
COIWID: BYTE;
DLEFLAG: BYTE;
CONFILL:BYTE;
MOUSE: BYTE;

END;

Control CaLls

The driver accepts four eontrol calls, whích a1low you Eo
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geÈ the current locatfon of the cursor and the text characteret the curreûE cursor locatl.on

save and restore the conÈ,enÈs of lhe current viewport.
You must supply the buffer 1n which this date ls stored, as fE is not
1n the Console Driver. It 1s recommended that you allocate some spaceon the heap for thls buffer, allowlng this space to be reclained asneeded. If your progtem does not requlre thfs functlon, this space canbe saved. To calculate Éhe amount of space required for a viewporc,oultlply its r¡ldth (WNDIITH) by Írs length (I.INDLEN).

Getting the CurrenÈ Cursor Posilion
1o get the curent locatlon of the cursor on the
UNITSTATUS call w1¡b rhe forn

È,ext screen, uake a

UNITSTÂÎUS(13ø, L0CAÎION, 2) ;

where LOCATION is a record of the foro
L0CA110N = REC0RD

ITORIZONTAL: INTEGER;
\ERTICAL: IMEGER;

END;

The Console Driver sets these values equal to che screen coordlnaÈes, CHand !V. These are lnteger values and are noÈ relatlve to Ehe viewport,but repre.pent the actual column and line n¡:mber..

Get¡lng Ehe Cur¡ent Text Screen Character

Make a UNIÎSTATUS call of the forn
UNTTSTATUS(13ø, CTIARACTER, S194) i

where CI{ARåCTER is a byte (ø..255) varlable. The driver will return thecurrent blnary value of the character found aE the current cursorlocation. You nust trap thls value in the proper ASCII ÍnterpretaÈion.

Savlng the Viewport

To save the contenÈs of the vlewport, make a uNITSTAIus call of the foru
. UNITSTAÎUS(13ø, VtrpoRT_BuF, I63g6) i

L
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where

13Ø 1s the Console DrLverrs unft number

VI{PORT_BIIF 1s a buffer ro hold the contents of the vlewport.

Restoring the Vlewport

To restore the contents of
form

the vlewport, make a UNITSTATUS call of the

UNITSTATUS(130, SCREEN_BUI', 24578) ;

where

130 1s the Console Drlver's unit nr:mber

VI{PORÎ_BUF ls a buffer Eo hold che conteuts of the screen.
You nust keep track of which viewport has been saved Ín r¡hich buffer.Before restorlng a viewport, you Eust set the requlred viewport beforeuaklng' the restore call.

n^sIc

the verslon of Èhe Console Dtiver
supports twelve functions, all of
descrlbed belo¡¡.

thet ls used wich BASIC progrens
them ampersand (&) routines. Each is

output Data to the Console

Save the Current Viewporc

Restore Ehe Current Vienport
Get, the Status of the Console Drlver
Get the Curren! Cursor posltion
Get the Cur¡ent Text Screen CharacÈer

Inltialize the Console Driver
Get a SeguenÈ of Meruory

Get a Console Driver Error
Get the Consol_e Driver Version
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BASIC

(

Get the Console DrÍver Copyrlght Notlce

Release ihe Console Drlver

Console Driver Functions

Calling Èhe Console Driver
calls to Ehe console Driver are made wlEh Ehe "ampersand hook.rtstatenents used to call che console Drlver have the form

&name(parame¡er l1st)
Speclflc formats for the calls are described below.

0utput Data Èo the Console

There are t'!ro Console Driver calls
ifrst has the form

eo output data to the display. The

&I{RTSTR(Sg )

v¡here s$ ts a strlng. This call outputs the contents of s$ to ched1splay. s$ can lnclude both control codes and ASCrr characters.
The seeond has lhe fora

&t{RrTE (ttr" , r 22 , sA$ )

where sA$ is a one-dinensional surlng ertay, rL"/. is a starting index,
an.d l2Z 1s an ending index.

This call outputs the cootents of the string array sAg, beginning withthe string selected by the lndex IIZ and, ending with Èhe siring indexedby f2l. These strlngs cen conEain both control codes and ASCrrcharacters.

Save the Current Viewport Contents

Before saving the contents of the viewport, first alloca¡e a buffer viaa call to the special functlon "Get nemoryrrr which has the forn
&GTMEM(PZ, AZ)

Pz 1s an lnteger Ehat specLfies the number of pages (256 bytes) ofEemory to allocale A7" 1s the address of that remory. Here is a forrulafor calculating the nunber of pages requlred:
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(r{NDwTH * Ì{NDLEN) / 256

roundÍng up to the nearest fnteger.
For example, to store the conÈents of the whole screen requires anallocatlon of elght pages. rf not enough pages are ava11ab1e,
BASICTs Ollf 0F MEMORY error will occur.

Once the &GTMEM call has been nad,e, rou can make the call to save thecontents of the vlewport. It has the fom
esw?(Az)

where az 1s the address returned fron the &GTllEM call.

Restore the Current Viewport Contents

To restore the vlewport conÈencs, oake a caLl r¡ith the foru
eRslRVP(AZ)

where aZ is the address used in the &swp cal1. Thls restores Èhepreviously saved contents to the viewport. Be sure that the conÈentsyou restore are the saue size as Ëhe current viewport.

Get the SËaÈus of the Console Drtver
To gec Èhe status of the console driver, nake

ecDrNFo (cfï")

where CIZ is a 16-elenent arrey, for example

DrM CrZ( 16)

this relurns the contencs offollowing is a napping of ehe
eleEenEs:

rhis cál1:

the status block to the array CI"Å. Theanay elements to the status block

CT"Á(l) = CV
cLZ(z) = CH
CLZ(3) = ÍTNDTOP
CIZ(4) = WNDBOT
CTZ(S) - Í.TNDLFT
CT.1l(6) = I{NDRGT
CT.Z(7) - I{NDr{tH
CIZ(8) = I¡NDLEN
CL"Å(g> = CONWRAP
CT.Z(Lø) = C6NADV
CIZ(11) = CONLFD
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ü"/"(12)
crz,(13)
c\z(14)
crz(1s)
crz(r6)

CONSCRL
CONVID
DLEFLAG
CO}IrILL
MOUSE

I

Ge¡ the Current Cursor Posltion
To get the current absolute coordinates of the cursor, make this caLl:

&GTCP(HZ , V7.)

where tIZ 1s Èhe value of cII (x-coordlnate) and yZ Ís the value of cv(fcoordinate). .

Get the CurrenE Text Screeu Character

To get the blnary value of the text character at Ehe current cursorposition, oake this call:
EGTCITR(CZ

where C7 ls the character returned.

InÍtÍal1ze the Console Drlver
To initiallze the ConsoLe Driver Eo its defaultcall: environmenE", make this

&TNITCD

Release Console Driver
1o release the console Drlver Anpersand package and Eo restore thescre€n to a norral BASIC envLronment, nake the call:

&srPcD(cz)

vrhere C7" ts 8t.

Get Console Drlver Version and Copyríght

To get the verslon nr.¡mber of the console Drfver, make Èhe call:
ecDvRsN(v"Á, R7")

where Y7. Ls the verslon number returned and RZ is Ehe revÍslon nunber.
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To get the Console Driverts copyright noclce, aake the call:
&CDCPYRT(CM$)

r¡here CM$ is the copyright notice returned.

Settlng the Console Driver Address

Before the ampersand package cen use the console Drlver, iE nust havethe locaelon of the console Driver. Do Ehis with the call:
eSTCDADR(AZ)

where AZ is the starting address
Console Drtver. This call nust
aupersand package.

(a1so of the entrfpoinr) of
be oade before any other ca1ls

the
to the

Loading Anpersand Package and Console Driver
This BASrc routine loads lhe arnpersand package and console Driver:

lø PRrNT cHRs(4);"brun release": REM release ¡uemory bufferb
2ø PRIIIT CHR$( 4) ; "pril3"
3ø REM load & lnlcfelize Console Driver & UIR4ûAI-0: A2-t
5ø PRINT CHR$(4);"brun rbooc,'
6ø Lr = usR(Ø),"conuir.rê1'r: REM load console Driver & urR79 þ12 ' usR(0) r"condamp.rel'r: REn load aupersand inrerface
8ø CALL A2
9ø &STCDADR(AI)

Uslng the Console Drlver Ilith Your Program

A BASIC progran using the Console Driver should do no console dlsplaythrough BASrc. All display should be done n1Èh Ehe console Driver.This exanple uses the Console Driver (after ft and the ampersand packagehave beea Loaded) to place the strlng 'rHello there" on the screen:
lø DrM A3$(3)
2ø DÍt't sr$(ll)
3ø AB$(t) = CrrR$(3ø): REM ABSOLTTTE posrrroN
4ø AB$(2) = CHR$(IO): REM X COORDINAÎE
5ø AB$(3) = cHR$(IS): REM Y cooRDINATE
6ø ST$ = frgello Èhererl
7ø &trRlsrR(AB$ )
8ø &[{RTSTR(ST$)
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Relocatins the Console Driver
The console Driver 1s a REL (relocarable) file produced by the EDASM
Edltor/Assembler. It nust be relocated 1n rner¡ory before it can be used,.Follo¡¡ the fnstructÍons ln el.ther the PToDOS Assenbler Tools manual or
65ø2 Assenbler/D0S Tool Kir nanuaL,
the relocetion.

and use RBOOT and RL0AD to perform

Assenbly Language

The version of the Console Driver that is used t¡ith assennbly language
progtams supports the following seven functfons:

Output Data to Che Console

Save the Current Viewport

Restore the Current Vieerport

Get the Status of che Console Driver
Get the Current Cursor poslÈion

Get the Current Text Screen Character

InlÈial1ze Èhe Console Driver

Console Driver Functlons

The Console Driver has a slngle entry polnt.
done in nuch the same eray as proDOS MLI calls.
Technical Reference Manual for decails.

Calling the driver is
See the PToDOS

Calling Ehe Console Drlver
The d¡iver has only one entry pointr located aE the beglnning. oncethe driver has been relocated, its starting address is the entry pointof the driveí. A call is nade as shown below:

JSR
DFB
DT.i

BNE

¡¡here the label PcoNSoLE Ls the starting address of the dríver. you
determlne thls when deeldlng v¡here Eo relocate the drlver in nemory.the ca1l1ng program, there should be a statenenE of the form:

PCONSOLE
COMMAND
PARA},ÍPTR
ERROR HANDLER

a

In
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PC0NSOLE EQU nnnn

where nnnn is the starti.ng address of the drlver.
The JSR is followed by e byte that holds rhe com-and value, which is a
number that selecÈs the appropriate console Drlver function. Forspecific values, see below.

Followlng the command value byte 1s a two-byte pointer to a parameterLlst. The fomat for the parameter list varles accordf.ng to Ehe Console
DrLver function. The specific fornats are descrlbed below.

the drlver returns Èo the caller wlth the carry flag clear lf no erroroccurred' or wlth the carry flag set 1f an error did occur. The calling
Progran should check the carry flag (the BNE fnsttuction shown above)
and report an approprlate error. The acEual error cype fs passed backto Èhe caller 1n Ehe A-reglster. the error handler can check Ehis value
Èo determine which ertor occuned.

output Data Co the Console

This call outputs data (boEh text and control codes) to the consoleDrlver. The Peramecer l1st is a polnÈer to a daËa stling followed by alength value. For example, DATAI would poinE Eo

DATAI DFB 3ø ;absolure posícion
DFB Lø ;x posirlonDFB 15 ;y posirlon
ASC "Hello there! ! "

LENGTHI EQU 16 ;lengrh of DATA1

calling foruac:

JSR PCONSOLE
DFB û ;output to screenDI.¡ OUTPIJTDATA

parameEer líst
OUTPUTDATA

foruat:

DATAl
LENGTHl

This call returns no errors.
carry flag will be clear.

The A-register value wlll be Ø and the

Save the Current Viewport Contents

This call saves the contenÈs of the current vlewport in the bufferpolnted to in the call--in.this case sAVEBUFFER. This buffer must be

DI.J

DW
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large enough to hold the entlre contenËs of the viewport. The number ofbytes requLred is equal ro rhe widrh of rhe vlewporr (lnrDwrlt) tines rhelength (!I¡¡DLEN). In rhe exauple shown, the buffàr Ís large enough rohold the conrenrs of the enÈire screed (g0 colunns by 24 iines).
cal11ng fornat:

JSR PCONSOLEDFB 1DI.¡ SAVEBUFFER
; save viewport

parameter lisc format:

BUFFERSIZE EQU

SAVEBUFFER DS

L92û ; fu1l screen

BUFFERSIZE

Thfs call returns no errors.
carry flag w111 be clear.

The A-register value will be Ø and the

Restore Èhe CurrenÈ Vieerport Contents

Thls call restores Èhe conÈents of the current vlewport from Ehe bufferpointed co Ín the call-in thls case SAVEBUFIER. Be sure the viewporrcontenEs Èo be restored natches Èhe slze of the current vlevport. Avlerport can be deflned, f.ts contônts saved, and Ehen the vicwport canbe redefined as Èhe same size but at a different location on che screen.Then the contents can be restored to iE. This lets you nove a viewpor¡and its contents around the screen.
calling formar:

JSR PCONSOLEDFB 2DI.¡ SAVEBUFIER
; restore viewport

pareEeÈer 1lst for¡nat,:

SAVEBUIFER DS Bi¡¡FERSIZE

The A-register is Ø and Èhe carry flag is

Get the Status of the Console Driver
This call returns Ehe currenE status of the Consore Drfvqr ln che sÈatusblock polnted to fn the call-in thls case sTATUSBLK. Be sure thestaEus block used matches this descrlpEion exactly--data nay bedestroyed if the status block is snaller than Lhe one described.

thls call returns no errors.
cleared.
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call1ng f oruat:
JSR PCONSOLEDFB 3DI.¡ STATUSBLK

paremeter lisÈ fornat:
STATUSBLK EQU

Chapter l: the Console Drlver

;get status

The A-reglsÈer llil1 be 6 and the carry

*

cv
cn
I,¡NDT0P
f{NDBOT
I{NDLFT
WNDRGT
Ír¡lDr¡tH
I.INDLEN
CONT{RAP
CONADV
CO¡fL¡D
CONSCRT
CONVTD
DLEFl"AG
CONFILL
MOUSE

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

ø
ø
ø
ø
ø
ø
ø
ø
ø
ø
ø
ø
ø
ø
ø
ø

This call recurns no errors.flag wf1l be clear.

(

Get the Current Cursor posltion
This call returns the absolute screen coordÍnates of Ehe current cursorposltion. xPOs ls the coluun and ypos is the rlne. These valuescorrespond the values of cH and cv (described earlier).
ca1llng f ormar:

JSR PCONSOLE
DFB 4
DI.¡ CURSORPOS

;gef cursor posltion

paremeter list fornat:
CURSORPOS EQU

XPOS DFB
YPOS DFB

Thls call returns no errors.flag wfl1 be clear.

*

þ
ø

The A-regi.ster s¡i1l be 0 and the carry
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Get the Current Text Screen Character

This call returns the blnary value of the Eext character located at Ehecurrent cursor position. Thls value reflects whether the character fslnverse, normal, or MouseText. The calllng progran nust decipher thevalue.

ca111ng formar:

JSR PCONSOLEDFB 5DtI TEXTCHAR
;get text character

peraueter list fornat:
lEXTCHAR DFB T

This call returns no errors.flag w111 be clear.
The A-reglster ¡¡i1l be ú and the earry

Inltializs the Console Driver
This call sets the console Driver back eo its defaulÈ state. Noparameter 11st is requlred.
ea111ng format i

JSR
DFB
Dfl

This call
flag w111

PCONSOLE
6
ø

;1nltfallze

The A-reglsrer will be Ø and Ehe carryreturns no erÎors.
be clear.

Using the Console Driver I{1th Your Prosran
This sectlon describes how the Console Drlver uses soft switches and theZero Page, and introduces the need for relocaEing the Console Driver.

Console Driver Zero page Use

The coosole driver uses zero page locatlons 'g2b to 94Ø. The contenEs ofthese locatlons are saved r¿hen Èhe driver 1s called, and restored uponexit.
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Console Driver Soft Sr¡itch Use

The console drlver uses
neEory:

gøcoL (scøøD)

8øsroRE ($cøøl)

PAGE2 (SCø55, $C054)

soft switches to control its use of the dtsplay

- turri on 80-co1u-n card

- use auxlliary memory for display

- to s!¡itch between even and odd locations onthe 8ú-co1u¡nn card

ALTCIIARSET ($CøøF) - !o use alternare characrer sec

Ilhen the console Driver ls ca11ed, lhese s¡¡itches are sec to thelrappropriate values. Since the ConsoLe Driver ls lntended to be the soleuanager of the console dfsplay, these swltches are not reset when thedriver returns to the ca111ng prograa. rt is up to the program Eo reset
Co the nortal envlronment.

RelocaÈ1ng Èhe Console Drlver
The Console Driver ls a REL (relocatable) f11e produced by Ehe EDASMEdÍtor/Assembler. IÈ uust be relocated ln ûeuory before ic ""n be used.Follow the lnstructlons ln elther the ProDoS Assenbler Tools oanual or
ryAPsenbler/Dos rgol Ki.t oanual, anffiEo perforrthe relocatlon.

L
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Chapter 2

Staudard llser Input Routiae

Overvf.er

Ifhy SÈaudardÍzatl.ou fa Needed

Most applicacion Progra¡¡s aE sone point ask the user Eo enter daEa atthe keyboard. Unfortunately, there has been little standardizatlon inthe way thaÈ prograDs interface with the user. pascal and BASIC havesuch different conventions that a user has to coaplecely relearn how tointeract with one language after using the oEher. Many applÍcation
Progr¿ilDs use the fnput conventions bullt lnto the language being used, _r¡hi1e others use nore sophistlcated and user-friendly ooãs. Theuser of several applicatlon progralIÌs Dey have just es many differentinterfaces to contend wiÈh.

Ovenrles of the llset Input Routlue

the User Input Rourlne (UIR) descrlbed here foLlows the scandards
ls a superset ofpublished 1n A 1e II äuman Interface Guldellnes andthe standards used in c popular Applef.iorks program.

The urR displays a field on the screen. This field consists of rhedefault strl.ng, follo¡¡ed by a series of f111 characters. To the rightof the default strlng, e cursor is vlsible. rnltiâlly, thls is theInsert Cursor descrlbed in the Guldelines. pressing CONTROL-E togglesbetween the Insert Cursor and the Replace (or oversirlke) Cursor.
flhen the Insert Cursor is present, typlng any prlnting characÈer insertsthat character into the fleld et the crrrient-.,r."o, posÍtion. Allcharacters 1n rhe field eo Èhe rlght of the cursor are shifted right.
Ifhen the Replace cursor ls present, typing any printing character praces
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that character fn the fteld replacing the character under the cursor.
The user can edlr the field by adding or replaclng characters or byusing the edi.tlng comnands descrlbed belòr¡. When satlsfied with ÈhestrLng in the fleld, the user presses the RETURN key. This ternÍnatesthe urR and returns control to the appllcation prog:rao. The userrsresponse will be 1n the strlng variable specified r¡hen the UIR wascal1ed (replaclng rhe default).
If the applicatlon Prograrn specifies a string varlable that ean containnore charecters lhan the wldth of che field, Ehe UIR retains charactersthat are hidden beyond the right edge of the field. These characrersreËurn to vlew lf characters 1n the f1e1d are deleÈed.
The UIR supports these ediclng co"r'nands:

The left- and rlght-arÌow keys nove thewlthln the ffe1d.
cursor left and rlght

DELETE and C0tflIROL-D both delete Ehe characrerlhe cursor. The characters Eo the rÍght of theshifted 1eft.
to the left of
cursor are

CONTROL-F deleres
Delete).

Èhe character under Ehe cursor (Forward

CONTROL-E toggles between Ehe rnsert and Replace cursorso
CO¡¡TROL-X deletes all characters in the fleld.
coNTRoL-Y deletes all characters fro¡¡ che cursor positionthe end of the ffeld (includlng those characters laved byinsert ) .
CONTROL-Z restores the default string.

Custo {zatloo aad Àdvanced llses

Èo

rn general, the urR behaves as descrlbed in the overvier¡. rt can,however, be custoulzed to the needs of a partlcular appllcatlonPrograo. A structure called the Inforuatlon Block telå tne applicacionprogram te11 the urR how !o react to the userrs keystrokes, "rra 1"u"Ehe UIR te1l the appllcatLon program about its stetus.
rf a vlewport has been deflned, the urR respects it, with onerestrictlon: the last tlro positions ln the viewport can noÈ belncluded ln the lnput fie1d. A fleld as large as 254 characters can bespecified.
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let¡lnatlng the IffR
Norna11y, when the RETIIRN key or the ESCApE key 1s pressed, rhe urR
terminates wlth the lnput string set Èo the characters currently in thefield on the screen (fi1l characters excepted).

Other characters can be used to tentrinete (or lnterrupt) the urR. upto 2þ characters can be specifled as terminatlon characters. For each
terulnaÈion character, the appllcatlon progra!û can specify whether the
Open Apple or solid Apple key nust be pressed with Ehe character.
For each termlnaElon character, che appllcation program can also
speclfy r¡hether Èo completeJ.y ternlnate the UIR or just co interrupE iÈEemporarlly. After the urR ls lnterrupted, Ehen ca11ed again, iErenalns as ft '¡as '¿hen 1t r¡as Lnterrupted (un1 ess Èhe appllcaÈion
progtao has changed parameters ln the rnformatlon Block). one wey touse this feaEure 1s to let a help character (perhaps open A,pple-?)lnterrupt the UIR durlng edltlng ro dlspl¿y a help nessage.

Inmediate Mode

rnnediate mode, an advanced use of the urR, allows the appllcation
Proglan to constantly ooniEor Ehe lnput process. This feature can be
used by the application progran Èo updaÈe a clock display, provideanineted sequences, or run in demonstlatj.on mode.

Infotuatlon Block

The rnformetion Block 1s dlvided into three logical sect,ions:

General Information,

Terninatlon Infomatlon, and

Internal Informatfon.
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Fotlet of the Infor¡atlon Block

tsax ferns equ 2ø ;Maxfunum nr.uber of termÍnators
ïnput_Info equ
t
t
wldth
fill char
too,rsã fill

General Inforuation

cursor db

n

*

I
ø

ø

entry_type db ø

bord ch db ø

exlt_type db ø

;f,fldth of the field on the screen
;F111 characrer
iØ-use "f111 cher" as f111 character
;l-use llouseïext ghost underline
;current cursor befng used

;0-iusert cursor
;l-replacenent cursor

;0-Control chars v¡fll be lgnored
;l-Control chars allowed as input
i0-errors ¡¡i1l noc be beeped
;l-errors w111 be beeped
;0-ca111ng rouÈlne gets control after Èhe
; conplete input 1s keyed in by user
;l-calling rouÈlne geÈs conErol after each
; keypress check
; Indlcates type of entry Ínto rouÈine
; ø-inltiel enrry
; l-lnterrupt re-entry.
;2-lonediate re-entry
; char to bllnk outside of field

Teruinatlon Inf oroation

;Indlcates rshich EerminaÈion condition
; occurred
;Ø-not ter¡ninated yet
;not O-lndex into termlnating char lisc
;last event Ëype (not used)
; character user keyed in
; keypress nodifier
;Nrrmber of lerminator chars currently
; defined

;The next 3 itens deflne what keystrokes
; will ternlnace or interrupË the rout,ine.

;Chars which will teroinate fnpur
;Modlfiers for each char fn,rchar listr

; Ø-none
;l-Open Apple
;2-So1f d 'Apple
;3-Efther Open or Solid Apple

;lennination types for each char in

db
db
db

db

db

db

ø

ø

ø

control

beep

lmmedlate

lest evenÈ
last-ch
lasinod
n chars

char 11st
nod Ïist trax_terms

aax_ter:ns

db
db
db
db

ø
ø
ø
Ð

ds
ds

term 11st ds l[ex ferlns
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ttchar llsttl
;ø-te;ûlnete lnpuc
; l-loterrupc lnpur

origln_x
origln_y
cursor_x
cursor_y
cursor_Pos
lnput length
slor¡ bllnk
f asfbltnk

db
db
db
db
db
db
d¡¡
dw

ø
ø
ø
ø
ø
ø
ø
ø

Internal InformaËion

;x coordinate of
;y eoordfnaüe of
;x coordlnate of
;y coordlnate of
;positlon of
;length of Inpuc
; slo¡¡ bllnk rate
;fast bllnk rate

start of fleld
start of field
cursor ln field
cursor ln field
cursor 1n field ( l..width)
Strlng (lncl lnvislb parr)

U
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r¡ldth=254;
fÍLl_char-t t;
uouse fill=0;
cursor-Ø;
control=0;
beeP-1;
iunediate=Ø;
entry_type-Ø;
exlt_type-ø;
bord_ch-t t;
last_event=ø;
las¡_ch=O;
las¡ nod-O;
n_chars-2;
char_list I I l-chr( l3 ) ¡char_llst [2 ] -chr( 27);
nod llstIlJ-0;
nod_Llst t2l=û;exit list l.ll=0;exit list t2l=û;
origln_x= ,origln_y- ,
cursor_x- ,
CUfSOÍ_f¡ I
cursor_pos-Ø;
input length-0i
slo¡¡_bll.nk- rfast_bllnk- r

Isfot'¡etl'on BlocL Dcfar¡.lt Yalues

The default values of the Inforàation Block are:

Chapter 2: Standa¡d User Input Routl.ne

{REruRN}
{ESCAPE}

Curr relative cursor coordlnaEe in vlewport
deflned by Console Driver

Values necessary to blink cursor
80 tloes per mÍnute

U
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General I¡fonatlou Sectlon

wídÈh

This paratreter cel1s the UIR how wide to make the field on the screen.
I{hen the UIR 1s ca11ed, it iilsplays the lnpuË string's default value atthe cursor posltlou. rf there 1s any roon left in the f1e1d, fí11chalacters are dlsplayed (the nr:nber of f111 charecters equals r¡idthainus length of input string). The perameÈer naoed f111 char containsthe f111 characrer. Hidth 1s lnlrfalJ-y 254 characters.
If the value of wldth ls greater than Èhe nr¡mber of character posicionsfroa the stert of the fleld to the end of Èhe viewport ofnus two, Ehe
UIR reduces r¡1dth accordingly.

fill char

This ls Che ftll characrer Èhar
the blank characret. Mouse f1LI

ls used 1n the fleld.
(see belo¡¡) overri.des

Ir is infrÍallyfill ehar.

uouse f111

If mous' f111 ls l, the MouseText ghost underline is used as the fillcharacceî. rf nouÀe-fi11 fs 6, the character in fill char is used asdescrlbed above. Mouse_fÍ11 is iultia11y 0.

Before uslng this opÈlon, the appllcaÈ1on progtTr nust deÈeroine ichetherMouseText 1s aval1ab1e in RoM. rf uemory locatíon SFBB3 concains $ø6and neoory location $FBCø does not contain gEA, then MouseText isavallable.

cursor

This represents the cursor belng used. It .1s Ø when the insert cursor1s in use, and I l¡hen the replace cursor is in use. coNTRoL-E togglesbetween Èhe Èwo. The inltiel value is normalry b, but the application
Program can force Ehe UIR to statt r¿ith the replace cursor by sectlngEhis paraoeter to I before calling the routlne.

control

This parameter 1s lnltlaLIy Ø, meanlng that conlrol characters are nocallowed as lnput (typing a control chãracter causes a beep).
If this pareueter is sec to l,
Ehan 32) are allowed as Ínputcharacter, the user must press

control characters (ASCII values lessfron the keyboard. To insert a controlthe Open Apple key, the CONTROL key, and
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one other key. Thls lets Èhe
deleting Èhe lnput field.

user Èype, for example, CONTROL-X r¡ithout

The actual value inserted in the strlng is the Ascrr value + l2g, which
apPears on the screen as Ehe inverse of the corlesponding character.
For example, to fnsert the carrlage return character (ASCrr i3), the
user presses Open Apple, COMIROL, and Ùf (ASCII 77). The screen shows anlnverse M, and the string will contafn the value 205 (77+I2g). Toextract the control character, subtract LgZ.

ASCII
Code

COMrROL
Character

Value in
S tring

Value on
Screen

t3 CONTROL.M 2ø5 lnverse ll
Noce thât editlng characters and ternlnatlon characters are noE affectedby the seÈtlng of control.

beep

rf this parameter fs I (the lniEial value)r âny i11egal keypressesthe UIR co beep. If ÍE is 0, there is no beep.

Ímnediate

cause

If this parameter is 1, the UIR returris to the appllcation progtau aftereach keypress check. I,fhen the appllcatlon.progrem next calis ihe UIR,it w111 be considered an ttÍnmedlate" re-entry.
rf this parauerer is fl (the inltial value), the urR returns Eo theapplicatloo progran only after a termlnation character is pressed.
During rrimmediaÈe" processing, Ehe appllcation prograrr can tell wheEher
1 k.y has been pressed, by checki.ng the lasr' ch paraDeter. If iE is notÓ, a key has been pressed and last ch contal¡-s the ASCII value of thatkeypress (Íts correspondlng keypreãs nodifier is in last ood). When theurR is re-entered, it checks last ch and last nod. rf tÏ-ere is akeystroke, the urR processes 1È; ãtherwise ic-looks for the nexËkeystloke. The application program can Eherefore t'process" Ehekeystroke before the urR does. At this point, the åpplication progrencan leave the keystroke intact and re-enter the urR, wtricn wirl also"processtt the keystroke. Alternatively, the app1i"átioo progran can setlast-ch and las* mod to f,, whlch causes the uIi. to Í.gnore thã keystroke.
Appllcation prograos that use immediate uode uust keep the cursorbllnklng at the correct rate. See the descrlption of slor¡ blink andfast bl1nk.
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ir
I,

bord ch

Norna11y, the cursor blfnks by alterneting becween the cursor characterand the space character. sometlmes, for example shen the field isf1lled and the cursor resldes one character beyond Ehe fleld, bord ch(border eharacter) ls used instead of space.

lenl.natlon Infonatlou Sectioû

ex1È type

I'Ihen the UIR ternlnates, thls peraneter contains the nunber (l through2ø) of the termlnation character Èhec caused the teruination. rfexir:t)Pe ls Ø, thls lndicates theÈ che UIR has noË teruinated yet (chatls, lnnediate urode 1s in effecÈ).

last_event

Not currently used.

entry_type

Tells the urR what type of entry is belng nade. rf entry_type is fl,1s an fnitlal entry and a neçr field 1s establÍshed. If the value isthe routine essumes lt is being re-entered after en interrupctermination. rf Èhe value is 2, the routlne assumes it ls being
re-entered after "ir¡-ediate" processlng by the appllcation progran.
This paraneter 1s oanaged by the UIR and noraally does not need to be
changed by the appllcatlon program.

last_ch

contatns the Ascrr val.ue of the last keypress, if the last keypresscheck sensed a keyscroke. rt contains 0 if no keypress l¡¿ls sånse¿.is useful for applleation prograus uslng the urRrs lmrnediate oode.
IÈ

last nod

ContaÍns the keystroke modifier 1f a keystroke r¡as se,nsed by the lastkeypress check. othenrise lc fs 0. posslble values are:
Ø - no nodLfler was pressed
I - Open Appl: key was pressed togeÈher çrith another key2 - soltd Apple key was pressed cogether with anorher kåy3 - both Apple keys were pressed together ¡¡iÈh anorher kåy
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n_chars

The nunber of termination characters
inirielly 2 (for RETURIÍ and ESCApE).

that have been configured. This is

char_11st

This is a 2û-byte table containlng the ASCII values of the confj.guredEer¡lnatfon characlers. For the alphabetlc characters A through Z, only
Ehe uppercase ASCII values need be in the Eable.

The UIR looks only at the flrst n-chars bytes. The flrst Eno bytes inEhls list are inltially 13 and 27, rhe ASCrr codes for RETURN and
ESCAPE.

nod 1Íst
This is
needed

a Zû'byte table rhat speclffes what keysEroke nodifiers arefor each teruinatlon cheracter Èo be recognized.

0 - no rnodLflers can be pressed
l - Open Apple must be pressed Eogether wlth terr:oination characcer2 - Solid Apple key rnust be pressed
3 - either Ehe Open Apple or solid Apple key must be pressed

tem 11st

This is a Zú-byte cable that speclfles Èhe reralnarion type of eachtertinati.on character. A value of 6 indicates Ehat a norcnal tenninationr¿111 occur when Èhe Èeruination character (a1ong wi.Eh any keyscrokenodifiers) is pressed. A value of I lndicates that an inEerruocÈeraination l¡111 occur.

Interaa-l Infotnatlon Sectlou

origln_x and origin_y
These contein the relatlve coordlnaÈes of the start of the field wirhin
Èhe current vlewport. I.fhen the UIR ts entered lnicla11y (not reentered,after an inÈerrupt termination or immediate termlnatíoni, origi.n x andorigln-y are set to the current relative cursor position.

cursor_x and eursor_y

These contain the relative coordinates of the cursor within the currenEviewporË. I^Ihén rhe urR is enrered inirialrt; rh" ""r;;;;; iosicionedafter the default input strlng in the fie1d, and cursor x and cursor_y
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are set to Èhat coordinate locatlon.

Èhe relatfve position of Èhe cursor in
The value of cursor_pos ranges fron 1

c.ursor_Pos

This coatains
t,he viewport).
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the fleld (not in
to ç¡idth.

Ínput length

Contains the current length of the lnput strlng. ff. lhe maximr¡n size ofEhe lnput strlng is largãr than the r¡Ídth of tùe fleld on Ehe screen,the UIR uses the invislble part of che lnput string Èo save charactersÈhat were pushed out of the fle1d by insertlons. ihrrs, inpu; length traybe greater Ehan wldth. llowever, fn thls case, the lengttr år îne inputstrlng actualJ.y returned to the user still ranges frorn I to w1dth. Thereturned length of the lnput string is contalned 1n the first byte ofthe lnput strlng.

slo¡¡ blink and fast blink
These âre the count-down Eiaers used to geE the correct blinkingfrequency for the cursor. This is a concern only in im¡¡ediate mode,when the prograo no longer has control over the rate.
An lnportant Pert of the iluuan Interface GuÍdelines is that the cursort ^ÀÞrlnks ð0 tlnes a nlnute, with one phase tating tnice as long as theother. That is, lf the insert cursor fs activã and under. ðhr.""ter inthe fleld, the character shouJ.d be vislble È,r¡1ce as long as theunderllne. And lf the replace cursor 1s actlve, the inverse characcershould be vfslble twice as long as Ehe noroal characrer.
The lnitlal values of slor b1lnk and fast blink cause the correc! cursorbllnk rate. llowever, lf linediate rnode 1ã Eurned on, the cursor r¡il1 nolonger blfnk at the cortect rate -because the appllcaiton progfa¡n progremwíl1 ger conrrol tn rhe niddle of rhe blink loãp. the apiliãarlon
Progran nust change slow-b11nk and fast b1lnk so that the cursor willagaln b1lnk at the "or."ãt rete.

Laaguage Interfaces

The user rnput RouÈine can be used with Apple rr pascal, applesoftBASIC, and 65Ø2 Assenbly Language.
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Pascal

The Apple II Pascal version of the UIR is part of the Console Ðriver(see Chapter 2) and Eherefore requires thai t,he pascal envfronment beloaded with the correcÈ Attach files. The Console Drlver is conflguredas unit number L3ø. (Pascal 1.3 or the l28K version of pascal 1.2 isrequired. )
To access the urR, a Pascal progran nust make calls to the consoleDrlver. Three unltstatus ca1ls are provided to 1nitla112e, set,, and getthe Information B1ock. The actual call to che UIR is in the forn of aunitread. These cal1s are descrlbed later in thls section.

Fornat of the Information Block

the following 1s the pascal equlvalenc of che rnforoarion Block.Eext of this data srructure ls 1n rhe f11e rNpur.rNFo.TExr on the
/PAscoN dlsk.

the

consÈ rnax_terms=26;
type byte=0. .255 ;var Input_Info: packed

17idÈh: byt e;
f11l_char: char;
nousp f11l: byte;

cursor: byte

control: byte;

beep: byte;

lmr¡ediate: byte;

iMaxlnr.rn nr¡mber of termj.nators )

record

iGeneral Inforrnation)

{lfidrh of ehe field on rhe screen}
{F111 eharacreri
{O-use 'rffll char" as fill character'l-use Mouselext ghosc underline)
{current cursor being used

Ø-lnsert cursor
l-replacement cursor)

{0-Control chars will be ignored
l-Coutrol chars allowed as input)

{O-errors will not be beepedl-errors will be beeped)
{Ú-ca111ng routlne geÈs control after che

complete input is keyed ln by userl-ca1l1ng routine gets control after eachprlntable character is input)
{Indicates Èype of entry fnto routineØ-tnirtal enrry

l-interrupt re-entry
2-innediate re-entryÌ

{char to b1lnk ourslde of field}
{Ternination Inf ormation}

entry_type: byte;

bord ch:char;

{

exit type: byte; {Indleates which termination condition occurred
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l-not terulnated yet
not ø-index into teroinating char list)

{last eveat type (not used)}
{character user keyed in}
{keypress nodlfler}
{Nunber of ter¡ninaÈlon chars defined}

x coordlrrâce of start of field)y coordinate of start of. field)
x coordlnate of cursor in field)y coordlnate of cursor in field )positlon of cursor in field ( l..widrh) llength of Inpur Strlng (1ncl invísible parr)Ì
slor¡ b11nk rare)
fast b1lnk rate)

call the

last_event: byte;
last_ch: char;
las¡ nod:byte;
n_chars : byte;

{The next 3 lterns define what keystrokes will
termlnete or lnterrupt the routlne. The caseof each character is ignored)

char_list: packed artay I I . .max_cerras ] of char;
{Chars r¡hich qrill terninate Ínput}

nod llst :packed artey Il..nax_tems] of byte;
{ì,fodlfiers for each char in ,'char list'l

0-none
l-Open Apple
2-So11d Apple
3-EiEher Open or Solld Applei

term_l1st: packed artey I I. .oax_cerus J of byte;
iTemlnaÈ1on types for each char in "char 1lst"

0-ternlnate lnput
l-lnterrupÈ input)

{Internal Inforuatfon}
ì
T

origin_x : byte;
origin_y : byre;cursor_x: byte;cursor_y: byte;
cursor_pos: byte;
input lengrh: byre;
slon_bl1nk: lnteger;
fast_b11nk: inreger;

{

{
{
{
{
{
{
{
{

end {Input_Info};

Console Driver CalLs

Inltializing Input InforuaÈion
To set the urR rnformaÈion Block to its default values,procedure

inlr node¿=24577; {Console Driver conmand,unit status ( I 3ø, Input_Inf o, inJ.t_mode ) ;
$6øøtI
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or lf the console drlver 1s also to be inftlalized, use

unltclear ( 13Ø) ;

By the llay: The varlable rnput rnfo in the uniEstatus abovecall is not ectually used by the urR. rt ls needed in theunltstatus call because of its peraúeter structure.
The Pascal sysÈem perforas an autonatlc unlEclear srhen it isstarted up.

Retrievlng Input Informaclon

1o get Èhe current seËtlngs of all thecall the procedure
Input Inforr¡atlon perameEers,

get info:-16385; {Console Driver co-r¡and S4øøLIunitstatus( i30,Inpui- Inf o,get_inf o);
where rnput rnfo is a record rith the foruat'speclfied in "For¡uaE ofInfonaatlon Block." The include fl1e INPUT.INFO.TEXT can be used todefine the variable Input Info.

the

Settlng Input Infor:uation

To change the data in the UIR Infornation Block, call
set_lnfo:=8193; iConsole Drlver coomandunltstatus ( 13ø, lnput_Info, set inf o) ;

s¡here rnput rnfo ls a record with Ehe for-nat specified in "Format ofrnforaa¡1on Block. " rf thls call fs uever nadå, the urR uses Ehedefault values.

Changing any parameters
unÍtstaÈus calL l.s nade.

1n the record wfll have no effect until che

Calling the User Inpur Routlne

To call the UIR, call the procedure:

unitread( 130, Inpu¡ Strrmax_length) ;

the procedure

$2øør\

the
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where rnput str 1s a strlng, supplied by the ea111ng rouÈ1ne, where the
UIR wf1l store the userts keystrokes. Max length speclfles the oaxioum
nr¡mber of characters thet rri1l flt fn the strlug (usually g0 unless
Inpur' Str is defined as an extended strlng).
Ïf che input string has an fnlË1a1 value, the UIR assr¡mes that lE ls adefault value and displays lt.
Upon return frou unltread, IORESULT will
chat ls the index fnto the char list of

contain the ex1Ë type value
teralnatlng characters.

Pascal Examples

The prograu named Demo can be used
features.

to try out úany of the UIRts

In the slurplest use of the UIR, the appllcatÍon progreu uses the ConsoleDriver to dlsplay a questÍon on Ehe screen and then calls the UIR forlhe ansser. Ilere 1s a progreE seguent that iLlustrates chis:
VAR

questLon, anslrer : strlng;

questlon:=tWhat ls your name ? t;
arrsrfer:-t t;
unltwrit e ( I 3ø, ques r 1on [ 1 ], length(ques r ion) ) ;unitread ( 130, answer, 86) ;

rf the appllcâtion progran is to provide a default netre:

VAR
ques t lon, ansrrer : s t rlng ;

questlon:otl{hat ls your name ? t;
anslrer:o tFred t ;
unLtwrlte (I3ø,quesrion I I ], length(quesrion) ) ;unitread( I 30, answe t, BØ) ;

If the application prograu is Eo provldefield: the user with a smal1 visible

CONST
get_info-l6385; iConsole Driver commandset_info=8193; {Console Dtfver conrnand

VAR
quest 1on, answer : st ring;
Input_Info : packed record

{use record structure in 5.i.2}
end;

s4øøL\
ç2øøLI
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{Get the current Infornation Block}

unlt status ( I 3Ø , Input-Info , get info ) ;

{Change the deslred parameters}

Input_I nf o. wl d t,h : =L 2 i
Input_Inf o. f1ll_char ¡ - t . t ;
{Set the updated Inforaarion Blocki
unicstaËus (13ó, Input_Info, set fnf o) ;

{The rest of the log1c ls the sane}

questlon:-tlfhat 1s your name ? t;
answer:-tFredt;
unitwrite (L3ø,quesrion I I ], length(questlon) ) ;unilread ( 1 30, ansrrer, 80) ;

n^sIc

the Applesoft BAsrc version of the user rnput Routine consisrs ofseveral anpersand (&) ca1ls. The aapersand facllity allows aoachlne-language program to be loaded frou a BAsrc prograu, and iEsfuncÈlons called in che fon¡ of BAsrc con-ands. Flve such comnandsavaÍlab1e: ere

(

&INITINPUT
&GETINFo (tt?")
&SETINFO (IBZ)
&TNPUT ( rS$ )
&EXTTINPUT

IBZ represents

- iniriallze Inforoation Block
- get Info¡-uaclon Block
- set Infornatlon Block
- call UIR
- reúove package fron ampersand hooks

any lega1 lnteger erray and ISZ any integer stringr¡here
name.

If these are
loaded last.

Èo co-ex1st ¡¡iEh other aopersand ca1ls, CoNDAMP.REL r¡ust be

The BASIC dÍsk concalns the UIR in a relocatable file naued coNUrR.REL.The RLOAD facllÍty (one of the ProDoS Asseabler Tools) nust be used coload CONUIR.REL frorn rclthin Èhe applfcation progreru.

EINITINPUT

Thís call fnltiall'zes the Information Block Èo iEs default values. The
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default values are deflned earller Ln thls chapter.

EGETINFO(IBZ)

Thls call retrleves the current InformatÍon Block and stores iE in theinteger erlay naned IBZ. The array I3Z should be dinensloned for atleast 22+3*nax-teras integers, where Eax teros is currencry zØ.

Ilere ls the.content of each fnteger iu IBZ:

(

rBz( I )
rBr,(2)
rBz( 3)
rBr(4)
tÛz(s)
r3z ( 6)
rBz(7)
r3z ( 8)
rB7.(9)
tB?.(Lû)
rBz(11)
I,Bz(12)
rBz( t3 )
rBz,(t4)
rBz(15)
r3z( 3s )
rBz( ss )
rB7.(75)
rBz(76)
rB7,(77)
rBz(78)
rB7,(79)
rB7"(8ø)
rBz( 8t )
TBZ(82)

= wldth
- f111 char
= ,norrsã_fiu
- cursor
3 COntrOl
'beep- lnnedlate
' entry_type
- bord_ch
= exlt_type
o last event
= last-ch
= last-aod
- n chars
= cFar líst
- ood_Ï1st
- tern list.?E OrlgLn_x
- orlgln_y
- cursor_x
3 CUTSOT_y
= cursor_pos
' lnput length
= slow_bllnk
= fasE_bl1nk

ESETINFO(IBZ)

This call moves the
Infornatlon B1ock.
described above.

contents of the integer array IBZ inco ehe Inpuc
The for¡nat of IBZ is assr¡med to be the same as

&TNPUT ( rSS )

Thls ls the acÈual call ro the UIR. The varlable IS$contatns the default rnput sÈring and wl1l contaln theuserts inpuË.
is a string ChaÈ
result of the
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&EXITlNPUT

this call termlnates the UIR and discorurects the ampersand package.

BASIC Exaaples

The progran named srARTuP on the BAscoN disk can be used toof the UIR's feetures.
fry out nany

rn the sinplest use of the urR, the application progran displaysquestlon on the screen and then cal1s the urR for the ensner.

The three progtans that follow are for
they wontt run as fs.

illustratlon only;

a

Ilere is e progtarr segment thet illustraÈes:
PRINT Cm.$( 4) ; "BLoAD CotfUIR.OBJ"
PRINI t'rr¡hat is your n:-e ? tt;
erNPuT( rs$ )

rf the applicatlon prograa is Èo provlde a defaulc na¡¡e:

PRIl.lT Cl{R$(4) ;''BLOAD CONUIR.OBJ'I
PRIM 'rllhat 1s your name ? ";
IS$-tt¡a"O't
&TNPUT( rS$ )
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If Ehe
field:

appllcaÈion program is to provlde the user with a snall visible

PRINT CHR$(4);"brun release": REM release ¡Iremory buffers
PRII.|T "priÉ3"
REM load & lnittallze Console Drlver & UIR
Al-Ø: A2-Ø
PRINT CIXR$(4) ; "brun rboot"
Al - USR(Ø)r"conuf¡.rel": REM load Console Driver & UIR
A2 ' USR(f,)r"condamp.re1": REM load anpersand interface
CALI A2
&STCDADR(A1)

DIM IBZ(82)
EGETINFO ( IBZ)
IBZ( 1 )-20IREM t¡ldÈh
LBZ(2)-".":REM f111 char
ESETINFO(IBZ)
PRI¡¡T "lÍhat ls your oame ?
IS$-"¡t"Ott
&INPUT ( ISS )

Asaenbly Language

The Assembly-Language verslon of the User Input Routine provides a setof cal1s sioilar to ProDos MLr calls. they provlde four functions:

n

(

Initlallzlng Input Information
ReÈrlevlng Input loformatfon

Settlng Input Inforuarion
Cal11ng the User Input Routlne

the ASI{CON dlsk contalns an absolute blnary file naned CONUIR.oBJ andrelocatable file named CONUIR.REL.

cONUrR.OBJ was generared fron CONUIR.REL, with the starting address$4øøø. rf thls startlng address is not satisfectory for theappllcation progran, use the REI,OCATOR proglam Eo generate a nef,¡absolute f1le that starts at the deslreà 1õcation.

Format of the Infor-mation Block
Ilere is Ehe Assenbler equivalent of the rnformation Block:
maxterms equ Zø ;Maxloun nr¡nber of terminators

a
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entrytype db ø

bordch

exlttype dbø

Chapter 2: Standard User Input Routine

General Informatlon

;f{tdth of the fleld on'rhe screen
;F111 character
;Ø-use "f1llcharrr as fLl1 character
;l-use MouseText ghost underline
;current cursor belng used

; Ø-insert cursor
;l-replacement cursor

;O-Concrol chars w111 be lgnored
; l-Control chars allowed as input
;O-er¡ors ¡¡111 not be beeped
; l-errors w111 be beeped
;0-ca111ng routlne gets control afEer che
; cornplete lnput ls keyed Ín by user
; l-ca111ng routlne gets control after each
; prlntable character is lnput
; Indlcates Eype of entry into routine
;0-in1¡i.al eûrry
;l-lnterrupc re-entry
;2-lnnedlate re-enÈry
; char to blfnk outside of field
Teralnation Inf oruaEion

;Indlcates r¡hlch terminatlon condiLion
; occurred
;O-oot Èermineced yet
;not ø-lndex lnto te¡minating char list
;l¿st event type (not used)
; character user keyed in
;keypress nodifier
;Nr.nber of Eerminetor chars currenEly
; defined

;The next 3 ltens define what keystrokes
; w111 terminat,e or interrupE Ehe routine.

;Chars which r¡111 termj.naÈe input
;ModÍfiers for each char in'rcharlist"

; Ø-none
; l-Open Apple
;2-So11d Apple
;3-Elther Open or Solid Àpple

;Teminatfon types for each char in
; 'r charlf s t "

;0-terminate lnput
; l-lnterrupt lnput,

Inputlnfo
,
;
wldth
fillchar
r¡ousef Í11

cursor

control

beep

fmnediate

1¿scevent
lastch
lastuod
nchars

charlist
nodllst

termllst

equ

db
db
db

db

db

db

*

ø

ø
n'l

ø

ø

ø

ø

ø
ø
ø
ø

db

I

db ø

db
db
db
db

{.

ds
ds

ds

ûexterms
Eextems

IlaxterEs
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Internal Inforaatfon

origlnx
originy
cursorx
cursory
cursorpos
inputlength
slowblink
fastblink

db
db
db
db
db
db
dw
dw

ø
ø
ø
ø
ø
ø
ø
b

;x coordlnete of
; y coordlnate of
;x coordlnate of
;y coordinate of
; posltl.on of
; length of Input
; slow b11nk rate
; fast blink rate

stårt of field
sÈart of field
cursor fn fÍeld
cursor fn fÍe1d
cursor ln fíeld ( l..width)
Strlng (fne1 lnvisib part)

Fornat of Calls

The UIR has only one entry for all the functlons. Ir 1s located ar Ehe
beginnlng of the codê. À call ls uade as follows:

JSR
DB
DT.¡

BNE

INPUT
c0loraND
PARAMPÎR
ERROR

The label INPUT is the starting address of the UIR. The programmer will
determine this locatlon q¡hen Èhe routine 1s relocated 1n memory. In Eheappllcation progratr, there should be a statenent of the form:

INPUT EQU nnnn

where nnnn ls the sËarting 'address of the UIR.

COMMAND is a nunber EhaE specifies which function ls requested.
PARâì,fPTR is a Evo-byte poi.nEer to a parameÈ,er 1ist.
I,Jhen the urR returns to the calling program, the carry flag w111 be se¡if an error has been detected. The only possible error thaÈ is detectedby the UIR ls an l11ega1 conr¡and error ( 3). Thls occurs if COÈ&íAND isnot one of the available function numbers.

The calling progran should check the carry flag (as ln the BNEinstructlon above) and report the approprlate error. The actual errortype ls passed to Ehe callfng program in the A-register.

Inlrializin In t Informatlon
This call initlelizes the Information Block to ÍEs default values(defined earlier in this chapter). Its format is:
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Retrlevlng Input Informatlon

This call retrieves Ehe current contents ofIts foruaÈ is:

Chapter 2: Standard User Input Routlne

; comrnand ¡1rrrnþs¡ f or Init lalíze

the Input Infornation Block.

JSR
DB
DW

INPTIT
ú
ø

shere INPUTINFO 1s che address of a buffer where
Information Block 1s to be ¡ooved. The fornat ofls deflned earller in thls chapter.

; cornrnand number f or Get Input Inf ormaEion

the contents of Ehe
che Infomation Block

JSR INPUT
DB li
DfI TNPI'TINFO

Settfng Input Inforua tlon
This call sets che Input Inforuatlon Block to valuesbuffer. Ils fornat is: in the specified

where IIIPUTINFO fs the address of the buffer.

Ce1l1ng the User Inout Routine

Thls call perforns the actual lnput. Its formac:

JSR
DB
DW

INPUT
T2
INPUTINFO

INPt]T
l3
PARAM

r¡here the f oruat of pARAll is:
PARAM DT.T STRING

DB naxlength
STRING STR 'rThls is

Upon return from this ca11,

;command number for Set InpuE InformaEion

; comrnand nr¡mber f or Input

the default'r

the A-reglster r¡ill contain the exittype.

(
JSR
DB
DW
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AssenblrLanguage Examples

QUESTI0N STR 'rWhaË fs your name ? "ANSITER STR 'I'I
DS 8I-*+ANSIÍER

MAXLEN EQU *-ANS!TER.1
PARAM DT{ ANSITER

DB I,ÍAJ(LEN
aaa

aaa

dlsplay question

LOOP
LDY IIø
LDA QUESTIoN+I,Y
JSR $FDED
I}TT
CPY QUESTTON
BCC LOOP

;dfsplay the char

geÈ answer

JSR INPI'T
DB 13
DW PARAì,I

rf the appllcatlon prograu is to provlde a default aame:

QUESTION STR "I{hat ts your name ? "ANSI]ER STR rrFredrr
DS gl-*+ANSWER

MAXLEN EQU *-ANSWER-I
PAR.åM DI.T ANSTTER

DB }râXLEN
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the denronstratlon program (STARTUP) on the asseobly-language disk can beused. Eo try out nany of the UIRts features.
rn the slnplest use of the urR, the applicatlon progrem dlsplays aquestion on the screen and then calls the UIR for the "rrsr"i. Here is aprogran segment that illustretes this:

,
t

(

display questl.on

LDY Iiø
LDA QITESTIoN+I,Y
JSR $FDED
INY
CPY QUESTION
BCC LOOP

L

LOOP

;dfsplay the char
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,
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get anslrer

JSR INPUÎ
DB 13
Df{ PA,RAM

If the applicatlon program ls to provide the user with a snall vfslblefield:

(-

QUESTION STR
ANSÍ{ER STR

DS
MAXLEN EQU
PARAU DW

DB
INPUTINFO DS

' aaa

LOOP

Itl,lhaÈ ls your name ? tt
ttFred"
81-*+ANSIÍER
*-ANSmR-l
ANSI¡ER
MNil.EN
84

get cuFenÈ Infornatlon Block

JSR INPI'T
DS ll
DI{ INPUTINFO

change values in Inforaatfon Block
LDA #8ø-" sra rupurrNro ;därh
LDA #".t1
sTå, INPUIIINFO+I ; f1,1léhar

set InforuaÈl.on Block

JSR INPI]Î
DS L2
DW INPUTINFO

display questioa

LD'T ITø
LDA QUESTIoN+I,Y
JSR $FDED
INT
CPY QI'ESTION
BCC LOOP

;display rhe char

get anstrer

JSR INPUT

t

U
,
,
,

,
t
t

,
t
t

U
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DB 13
DI¿ PAR.AI,f


