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Radie fhaek

A Division of Tandy Corporation ONE TANDY CENTER, FORT WORTH, TEXAS 76102

August 10, 1979

Dear Model II User:

Our TRS-80 Model II Microcomputer is an exciting and

_powerful small computer, We want to make sure that S
these manuals supply you with the tools you need to
realize the great potential of this new system.

Before releasing the final, complete version of the
manuals, we would appreciate hearing from you about

your opinions of these manuals ... errors, suggestions --
and even some praise (if vou think we deserve it).

Please fill out the attached questionnaire, fold it,
and drop it in the mail (no postage necessary). We
welcome your help in making our manuals the very best
nossible,

Thank you,

Sincerely,

oG sl

Dave Gunzel
Manager
I Technical Publications =

P.S. When the final, printed manuals are ready, we'll
send you a copy ... better because you have
helped share in its preparation.

One other thing -- please limit your comments
and questions to the manuals. Questions or
problems about the computer system should be
directed to Customer Service. Call their toll
free number, (800) 433-1679.

THE WORLDWIDE SUPERMARKET OF SOUND



QUESTIONNAIRE
MODEL Il TRS-80

Please rate the manuals in the following areas:

A. Arethey UNDERSTANDABLE?
[ ] Easy to understand
[] Too elementary for my needs
[] Understandable without much difficulty
[] Difficult
Comments:

B. Are they well ORGANIZED?
[1 Well organized — good reference aids
~_[] Notorganized well — difficult to find information needed
- Comments: _ : : P

C. Are they COMPLETE?
' [] Complete enough for my use
[C] Not enough information
[[1] Comments:

Where would you like us to add more details or illustrations:

Other Comments:

(space for more comments on Eack)

Please answer these questions regarding your computer and business background:

A. Are gou a: C. s your computer background. ..
[0 Systems engineer, programmer, [] Heavy
data processing manager, etc. [ ] Moderate
[] Accountant (] Light
] Management consultant [] No programming knowledge
[] Business executive, manager, before reading this manual
administrator
[J Computer operator
[] Other.
B. How are you using the Model || computer? Comments:

[] For my company’s business applications

[] For my client's business applications

For my own personal use

L]
[] To develop programs which will be

marketed to:
[ a. businesses

] b. the public



staple or tape
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Additional Comments:




Please put me on your mailing list to receive all information about Radio Shack’s

TRS-80 Microcomputer System — the Microcomputer Newsletter, advance product
information, applications hints & tips, user’s suggestions, etc.

PRODUCT PURCHASED

32K []DISK EXPANSION UNIT[]
64K[]

| have read the Warranty on Hardware and Software []

Name

Address

City State Zip

Occupation

Intended usage
PLACE

POSTAGE
HERE
RADIO SHACK
4925 PYLON RD.
FT. WORTH, TX76106
ATTN DEPT. 0055

IMPORTANT NOTICE

If you are not using a Disk Expansion Unit, the disk expansion terminator

must be inserted into the disk expansion connector.
in the packet with the power cord,

The terminator is

It is very important to carefully center the terminator so that it covers

t sk will not function properly.

all pins before inserting it. If the terminator is not inserted correctly,
he 51 k

OieK EXPANSION

ALL PINS y =3P =r q[ e
MUST BE ; 54}
COVERED : . ==

' ' \

: : \

1 (]

1 1

] ]

INSERT

TERMINATOR HERE




caround The ortion lTist. Change all examPle:s on rFafesz 72 and 73 Lo
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IMPORTANT CORRECTIONS TO MODEL IT OWNER?S MaNUAL
: FRELIMINARY VERSION

I. OPERATION mMAaRUAL
Pagde 3/1% AlLL DRIVES muzt be omety whenever wvaou turn the Comprutsr on
ar aff.

Pade &/2% To wuse the Model I1 WITHOUT a Dizbk Euwranzion Upit connecteds
vou muzt connect the Terminator Plud o the the coonechtor labeled DISK
EXPANSION on the back of the Dizelary Coanzole.

I1. TREDOS REFERENCE MaNUAL - o _ _
Fagte &7 Delete the reference to the Kevboeard Code Mar——zuch a mar 1s
not included in the preliminary manoal,

Fage 442 Note that the DERUG Urpload furnctien iz not comratibie with
SETCOM: RE2EZC or the other serial 170 zuesrvizor oallz.

FPade &Heba: SETCOM command. Befoare chanfind any of the rarameters for a
channels the channel must he aff. :

The Towszt available baud rate iz 1180:s pat 1080, Howevers: to et 1160
audsy wou must =till specify 10O in the rarameter Tight. Alzo make a

raote of this on Frade 143,

Fade 7Z¢ The FORMAT command swntax reagire braceszs not parenthesess

inciude braces instead of rFrarenthezez. For examrles
FORMAT 3 {ib AL&QUN&%ETHmmuusé}

Fade 144% In the wiring diadrams Madel II to Madel 11z wau must
connect rinz: 26 and & on each DE-Z5 male connector, We a1,u T TR T
that vou add & conmection from pin 3 to Fin 1 on the DBE-Z5 male
connectors. This establizhes a coamman CHASS5IS GROUND.

In adgitions if wvou are onlwy 9oind to uze one of the zerial channelsz.
pirnz 3 [ &S T and B an the ather channmel must bhe tied toetather
PEFURF wal initialtize the channels with SETCOM or REISZZEC. Prarare a
DE~2% male termipator rlud for the unused channel s '

\,, g;”.;,:/

ReAal VIEW OF DE-Z5 MALE CONNMEOCTOR

ITTI. BASIC REFERENCE MaNUAL.
Fage 13%% To the lTizt of fieid srecifierszs add:
SRR A ‘ Cauzes a number to be printesd in leading zerao F or
D format,
For e=amseleld .
PRINT USING "d#. ####iderran s 12 34501
Frints
. 12345E4+0

:P ge 208+ Change the syntaw for INPUTSHS Lo

TNPUTE (T engths bhuffar—number)
Chande the eﬁamp1g tU:
p% = INPUTSHILEs 3D

Phénﬁe camplse erodram Vipe Z216 to:

""" 1@ T = INPUTS{7B: 1) - o .__;ﬁ . .




COMRECTIONG TO MODEL 1T OWNERS ManNUAL ‘ pAGE ¥

The TEEM srodram inciuded with TREDOS Merszion 1.1

Thiz srof9ram alliows wou to uze zerial Channel & for gending and
receiving characters in & terminal mode. That izs it will funciion asz
a zendindfreceiving device fTor ADLDIT charscters. The prodram
glberpatesly checks faor s character received Fram the Channel A arnd
checks for acharacter tvred in on the Kevhboard., Characiers received
are auvbtomaticaliy seant to bthe Vides Dizelavy.

YEE

Character available from %{bisplay it )
serial input? j , i

Character available frem‘l

Eevboard?

'""K.Q/ \— YES R
(s&riai channel

Send i1+ via \

&
;O . 4

sl

v
-

Hete that characters wou twvepe are nhot gutomstically corlied Lo
Yideo Diselav., I modems at both endz of the fransmission are

ﬂéf“éapiaxs characters wou tvrse will be echoed back from the
recgiving device and zent o The Vides Dizriavy.

L]

Ha

fa- s
s

o)

Before uzing TERMy wvou muszt ipnitialize Channel A& with SETCOM or

RE2320. Select the saramebtsrs bthat zuit the modem o eagipment vouw ars
uzing, BFa zure to eyt s terminator on Channel? B O1f it iz beind wzed ‘
{ged correction For #ade 144 of the THEDOD Reference Manuall.

After wnu have initialtized Channel A typed
TE

ag A zR%DQ% command lipe, The Computer will 90 inte the terminal
e il o

Ereror HMandling

I¥ the data carrrier iz not rFrrezent when TERM trigs o send or recaivs
# Characters it will diselay The maessal

DATA CARRBIER IS NOT PRESENT
and stap. Prezz (BREAK: 1o return toe TREDDR,

TERM doezn’t check for any oither receive grroprs (.91 framings foazt
cha b )

IT TERM detects & tranzmit srror {e.9,5 CTS not availablel)s 1T willd
diaplay the meszadfetd

EMIT ERFGE
apnd then Tauk for another Hevboard charascter. [f the tranzmitiser 1z
busy when TERM friez to s#nd & charachery TERM will re-—-szend bhs
character.




PAGE 3

SOURCE LISTING OF 'TERM'

*H CTERM INAL PROGRAM

ORG 280
3 .
3 STERMY PROGRAM — RECEIVES CrHARACTERS INTD CHANNEL A AND TRANSMITS
¥ OATA KEYED IN FROM T+ XEYBOARO [INTG CHAMNNEL A
E:
RECY EOu 5
[ o) Ao FSUPERVEISDOR FUNCTIMN «~ RECEIVE CHARAGTER, CHANNEL A
RST 8 tIF CHARAMCTER AVALLARHE, 1T WILL BE RETIURNED IM REG 7B~
JR C,OUDERR tDATA CARRIER LOST ERRUR
JR NZ RSN P CHAR YEY
- )
¥ WE HAVE A CHARACTER NOW FROM THE CHASNEL A RECEIVER
H
L AL FSUBERVISOR FUNCTION — VIDEQ CHARACTER QUTRUT
RET B CSOUTPUT THE CHARACTER 1IN REGISTER *B*
H
¥ N TEST IF THMERE 1S 4 CHARACTER FROM THE REVEOARDS LRAPUT IT
t OMTE TrE CHANNEL A TRANSMITTER IF S0
]
KBIN QU $ FNOW LO0 TD SEE IF X8 INPUT WALTING
LD ALG ISUPERVISOR FUMCTIDN « KEYBOARD DHARACTER INPUT
RST 8 $IF CHARACTER AVAIL, IT WILL CfIME BIACK IN RFG ‘5
R NEGRECY PN CHARACTER AVAILABLE YET, SEE IF ONE HAS BEEN RECE|VED

wE HAVE A CHARACTER FROM THE KEYBGARD, NOW TRANSMIT THIS CHARACTER

#IT N ALGT FSUPERVIGHOR FUNCTION — TRANSRMIT ONTO OHARNNEL A
RST 2 0 OIT
SR C DO R $OATA CALIIER HAS BEEN LOST ~ ERROR!
JR 2 ,RECY FOMARACTER wAS TRANSMITTED SIPIPERLY
8217 24A $TRANS#RI TTER STILL 2USY ERROR HIT
JR MZ L RBTT FRETRY UnTIL TRANSMITIER IS NUT BUSY
XMITE EQy $
L HL., XM TMS FERMAUR MESSAGE W/ LENGTH BYTE IN FRONT
LD BylHL2 $GET LENGTH FRON FRONT OF MESSAGE
FE HL FOET M. =» TEXT TF MESSAGE I VYSELF
LD [ogi 0 JFTLLOW TEXT W/ A CARRIAGE fETURN
LD A2 ISUPERYISUR FIMCTION - VIDED L INE RDUTINE
RST a IOUTPUT MESSAGE TO VIDEQ
JR HELY $G7 BACK T3 SEE IF RECEIVED CHARACTER AVAILABLE
DCOFRR  EQu § TERAMF — DATA CARRIER WAS LOST MESSAGE
s} HL. DCDE 85 FERMIN MESSAGE W/ LENGTH BYTE IN FRONT
L. By i+g} FGET LENGTH OF MESSAGE INTO HEGISTER &
TG T $GET HL > TEXT {F MESSAGE JTSELF
L ol Ta)01 TWE. WANT & CARRIAGE RETURN T FOLLOW MESSAGE
Lo AL FSURERVISOR FUNCTION ~ VIDED LTNE SUUTIRNE
RST 8 FUTPUT YO VIDEQ HERE
AL T Egu 5 FTHIG WILL CAUSE A vHALTY OF THE PROGRAN
JR HALT FLONKEY BACK ~ THE “BREAKY KEY ®ILi RETURN CHONTROL BACK TO TRSLOS
KAITME  OEFT 4 XMET E RN
DCDEMS  DEFT “DATA CARIIER (S NOT PRESENTY

NOTE: *TERM" is intended as a demonstration program only--
to help you in writing programs which use the serial i/o
capabilities of TRSDOE8 Model ITI.




CORRECTIONG TO MODEL IT OWNER®S MANUAL PARE 4

i~ -
BASZCOM/BALE and COMBUR .
The BaBll communicatiosnzs rrotram BASCOF/BRAS and the

comgmunications sukroutine COMEUR LoSsther secform the zamne

functiaon asz the TERM rrodram which is incloded with TRODOGE.

RASDOM/BAS and COMBUR are inciuded to Sive rwou & feel for

interfacing prodeams at the azsemblv-landuads level wilth PABRIC
FroSrams . BASCOM/BaS calls the machine~languagfe COMSUR via

the USSR function. Like TEEMy BABLOMABRAS and COMBUBR sre

irciuded on vyour zozbtem dizk oand mae be ewxamined by emelovin

the TREDOD commearnd LIST {oe the PBABIC command LIST in the caze

ef BASCOMABAL,

The protrams allow o o bo use The Levboard of hhe Model I1 o
send data in the Form of ASCII charachzrs o anochher oomeuter
ofr device; &t the zame times charactees tranzmittsd on the
whbher devics will be received by ths Modsl I1 and erintead an
the Dizepilav,

]

Serial Channel & 12 used for sending ard receiving, (Channel] B
must be terminatedt zae corredtion Tor pave 144 of thse TREDOS
Heference Manual.? The rrograms alternately check Channel A

Foar- a charscter receiveds and the kavhoard for a oharacter

tyvred., Characters tvpad will be automalticalliv echosd to the

Video Dizelay: tThoudh thiz can be defeated by making s .
tuwo-brte modification te COMBURY the NOPs at EFFF and EFAR 5
shaoulsd be modified to a LD {HLY @0,

2

-,

Pefore wusing the two profivams: make zure that the BS-23% cahls
ig connected o Channel & angd that Channel B iz fitited with a
terminator device. Therns under TREDOSs tvee DO DOOOH, DoCOM
ig the name of & DO Ffile whivh {a) executes Tthe SETLOM command
(rPparameters are seat Yo default valueslii (b Toads COMSUBT (o)
foads BASIC with bthe extenzion -Mi&180BA: which rezsrves snoeudh
memary For COMBUR. When tThe BABIL promet asrears on the
soresny btywe RUR "BASCOM/RASY, The prodeam will bBegin.

Ereor Mandling

When o transzmit or receive error s encounterads the ward
PERRORY will ke eprinteds Tollowed by an H-bhit arpror code. If
bits &+ 1y @and 2 are a1l offs the error will be a receive
arrar and ARNVO--Ohannel A Recesives pafs 149 in fhe TREDOS
manuatys =hould be conzulited to pin the error down exactiy, I
Bits 4 S &y and F oare all offs the srropr s 8 Lransmit
grear. Conzalt ATEA--Channel & Tracszmits rage 144 in the TRSDOS
manual .




CORRECTIONS 7O MODEL 11 OWNER’S MANUAL PAGE g

There arses two wversions of COMGUR: ane For &4 and ons for 3EK.
The zource listing below iz the COMSUE &4K verzian.

H SUBROUTINE FOR BASIC COMMUNICATIDONS PROGRAM
LI THIS ROUTINE MUST BE EXECUTED AT 340 BAUD OR HIGHER
ORG VEFBIH 10N ENTRY DE POINTS TO A 3 BYTE STRING DESCRIPTOR
INC DE IDE MNOW POINTS TO LSA OF STRING ADDDRESS
LD A, (DE} LS8 OF STRING ADDRESS TD ACCUMU_ATOR
LD LeA FLSB NF STRING ADDRESS TO REGISTER L
INC DE SDE NMW POINTS TO MSB OF STRING ADDRESS
LD A,(DE} 1MSEB OF STRING ADDRESS TO ACCUMULATOR
LD HyA $MSB OF STRING ADDRESS TD REGISTER H
LD Ay {HLY $1 BYTE STRING TO ACCUMUL_ATOR
CcP 5 ISEE IF CHARACTER 15 ZERD
JR NZ,XMITER Y IF NOT ZERO TRANSMIT CHARACTER, ELSE FALL THROUGH TO RECIEVE CHARACTER
Lo ALR0 $SVC CALLIPORT A RECIEVE
RST B8 H
JR C,ERROR SQUIT NN ERROR IF MODEM CARRIER NOT PRESENT
RET NZ TRETURN IF NO CHARACTER RECIEVED
OR A $SET STATUS 8ITS
JR NZ ,ERROR $QUIT ON ERROR IF ANY STATUS BITS ARE SET
LD (HL) B $PASS RECIEVED CHARACTER TR STRING LOCATION
RET
XMITER LD B.A FCHARACTER TO BE TRANSMITTED TO REGISTER 8
LD DE, AF FFFH $L0O0P COUNT IF TRANSMITER BUSY STATUS ENCOUNTERED
XMIT1 LD AT $SVC CALLIPORT A TRANSMIT
RST 8 H
N JR C (ERROR $QUIT ON ERROR IF MODEM CARRIER NOT  PRESENT
. NOP 3 INSERT ¥ D (HL) ,d@" HERE WHEN USING MODEM IN HALF=DUPLEX MODE
. NOP . L) -
RET z $RETURN IF CHARACTER TRANSMITTED
aIT B,A $CHECK CLEAR TO SEND STATUS BT
JR NZ,ERROR $QUIT ON ERROR IF STATUS BIT SET
LD AD §MSB OF LOOP COUNT TO ACCUMULATOR
OR E $1LSB OF LOOP COUNT
DEC DE $REDUCE OGP COUNT
JR NZ, XMIT1 $L0O0OP IF COUNT IS NOT ZERO, ELSE FALL THROUGH TO AN ERROR
ERROR LD (HL Y, B0 $00 NOT DISPLAY CHARACTER IF ERRUOR ENCOUNTERED
LD 8,8 $LO0OP COUNT (8 BIT STATUS BYTE)
LD HL,BITST3 1STORAGE AREA
BITEST BIT 7 A JCHECK BIT 7 OF ACCUMULATOR FOR COMMUNICATIONS STATUS
LD (HL ), 21~ $LOAD ASC—IY ZERO
JR Z4BITST tJUMP IF STATUS BIT NOT SET
INC ) $ASC—11 ZERO => ASC—II ONE IF STATus BIT SET
BITST! RLCA $ROTATE ACCUMULATOR LEFT
INC HL IMIVE TO NEXT STORAGE POSITION
DUNZ BITEST $LDOP TO CHECK STATUS OF 8 AlITSs
LD HL,BITST2 JERROR MESSAGE TO BE DISPLAYED
LD Byt 4 JLENGTH OF MESSAGE
LD Cy 1CHARACTER TO BE INSERTED AT THE END OF ERROR MESSAGE
LD A9 1SVC CALLIVIDEO LINE
RST 8 i
RET
BITST2 DEFM “ERRORY 1 ERROR MESSAGE
8ITST3 DEFS B 1STORAGE AREA FOR ERROR STATUS BITS TO BE DISPLAYED

: 2
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Radio fhaek

TRS-80 Model Il
Operation Manual

‘A Guide to Using the Computer:
Connection, Power-Up and Operation




An Overview of the Model Il
Documentation Package

This binder contains the information you need to use the
Model Il Computer System. It is intended as a practical
reference guide to the System. Itis NOT a tutorial. Some
familiarity with Computers will be very helpful in reading this
material and using the Computer.

The binder comes with four manuals; other manuais can be
added as you expand your System.

Operation Manual

Explains the connection and operation of the System,
including power-up, handiing diskettes, the keyboard,
maintenance, etc. If you are going to use Radio Shack
Applications Software, this Manual will give you all the
information you need to get going. It does NOT describe
Model il software (Operating System, BASIC, etc.).

Model Il Operating System Reference
Manual

Describes the Operating System: command format, file
specification, operator commands, utilities, system routines
available to assembiy programmers, memory allocation,
keyboard and video display features, etc.

Model Il BASIC Reference Manual

Describes the BASIC programming language used in the
Maodel 1. While the manual includes examples of state-
ments and short applications programs, it is not a teaching-
book. Radio Shack sells several books which will help you
learn to program with BASIC.




1 / Brief Description of System

The Radio Shack TRS-80 Model 11 is a disk-based computer system
consisting of two major components:

® a Display Console with built-in disk drive

® aseparate Keyboard Enclosure

The Operating System software is loaded from diskette by a built-in
“bootstrap” program.

Here is a brief description of the functional elements of the Computer,

Processor

At the heart of the Computer is a Z-80A microprocessor operating at its
maximum design speed (4 million machine-cycles per second).

The processor reccives power-up and reset instructions from read-only
mcmory (ROM). After the TRSDOS initialization program is loaded from
disk, this ROM iselectronically switched out of the system and replaced with
random access memory (RAM).

Random Access Memory (RAM)

The basic system includes 32K bytes of random access memory. (1K = 1024.)
An additional 32K bytes can be added, for a total of 64K bytes of addressable
RAM.

Video Display

The Video Display has its own LSI controller chip, to free the Z-80A
proeessor from display refresh and related tasks.

The Display offers two modes: 80 characters by 24 lines, and 40 characters by
24 lines. The displayable character set includes the full ASCII set (upper and
lower case alphabet, numbers, and special symbols), plus 32 graphics
characters. Each character can be displayed as white on black or black on
white. See Displayable Characters in Section 7.
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imii” MODEL Il OPERATION

Keyboard

The Model 11 Keyboard has its own LSI controller to free the Z-80A processor
from keyboard scan and related tasks. The Keyboard is in a separate case and
is connected to the Display Console via a built-in cable at the bottom front of
the Console.

The Model 11 has the standard typewriter keys (letters, numbers and
punctuation symbols); however, each of these keys can output several
diffcrent codes to the Computer, depending on which mode the Keyboard is
in: Unshift, Shift, Caps, or Control. In addition, the Keyboard features a
Repeat kcy and two programmable “function™ keys. (See Keyboard
Operation. )

Floppy Disk Drive

The Model 1l includes a built-in 8" disk drive. Up to 3 more drives can be
added in an external Expansion Unit. (See Section 6, Add-Ons. ) Because of a
special high-density recording technique, each diskette can contain 509,184
bytes of information, which is more than 5 times the capacity of a 5-1/4”
diskette. (It would take a 70 wpm typist 24 hours of typing at speed to fillan 8™
diskette.)

The “*System Drive” (the one that’s built-in) must always contain an
Operating System diskette. The amount of free space on this drive available
for user programs and data depends on the Operating System. (See the Disk
Operating System Manual for actual diskette space allocation.)

The other optional drives can be devoted exclusively to the storage of user
programs and data.

Peripheral Interfaces

There are four interface connections on the back of the Display Console:
e Two serial (RS-232-C) Input/Output (I/0O) channels
e A parallel I/O channel, e.g., for connection to TRS-80 standard
parallel-intcrface line printers
® Floppy-disk I/O channel for connection of the Model I1 Disk Expansion
Unit

The Display Console also provides connectors and slots for future expansion.
(Sec Section 6, Add-Ons. )

1/2



BRIEF DESCRIPTION

Display Console Power Switch for Drive Release bar Floppy Disk
Entire System Drive

B

7 @ﬁ}._ (| :I'T" [ : ; I " wore
Loc m o Y» ELT 2 ‘ ol f o et

Keyboard Case Reset — Drive Select Keyboard Connector —
Press up LED - Cable
to reset Lights up (not shown)
computer during disk
operation

Figure 1: TRS-80 Model 11
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2 / Installation

Carefully unpack the System. Remove all packing material and save it in case
you ever need to transport the System. Be sure you locate all cables, papers,
diskettes, etc.

Place the Display Console on the surface where you'll be using the Computer.
The Computer should be near a 120 VAC outlet, so that extension cables
won’t be necessary. (See Notes on AC Power Sources.)

Notice the cable at the bottom right of the Display Console. Plug this into the
jack on the right rear of the Keyboard Case. (See Figure 2.)

Once connected, the Keyboard Case can be pushed back into the recessed
area at the base of the Display Console, or moved to any convenient place
within 2 - 2 1/2 feet of the Console.

(For connection of additional peripheral equipment, see Section 6, Add-
Ons.)

Connect the female plug on the Power Cord to the back of the Display
Console. Connect the other end to a source of 120 VAC, 60 Hz. (See
Figure 3.)

Figure 3. Power Cord connected to Dis- Figure 2, Display Console connected to
play Console keyboard.

Note: The power cord has a three-prong safety plug to provide a reliable
ground for the system. This ground is very important to the System. If at all
possible, plug it directly into a three-prong socket. Otherwise use a 3-to-2
prong adapter and ground the adapter.

2/1



ii; MODEL Il OPERATION

Notes on AC Power Sources

Computcrs are sensitive to fluctuations in the power supply at the wall socket,
from very short-duration (millionths of a sccond) voltage spikes, to
prolonged drops in current or voltage. This is rarely a problem unless you are
operating in the vicinity of heavy electrical machinery. The power supply may
also be unstable if some appliance or office machine in the vicinity has a
defective switch which arcs when turned on or off.

Your TRS-80 Model 11 contains a specially designed, built-in AC line filter. It
should eliminate all but the most severe interference problems. Should you

still experience power-line interference, you should take some or all of the
following steps:

Install bypass/isolation devices to the noisy appliance
e Fix the defective switch
® [nstall a separate power line
® Install a special line filter designed for use with computers and other
electronic equipment
In severe conditions, all actions may be required.

Power linc problems are rare and many times can be prevented by proper
choice of installation location. The more complex the systcm and the more
serious the application, the more consideration you should give to providing
an idecal power-source for your Computer.

2/2



3 / Operation

Turning the Computer On

The drive should he empty (no diskette in place)
when you turn on the Computer.

Push the Power Switeh up to the ON position.
After a few seconds for warmup, the Screen
should be filled with a solid white field.

The Computer will now perform a quick cheek-
out of the bootstrap ROM, Z-80A mieroprocessor,
and the first 32K of RAM.

Next, the Computer will prompt you to insert the
Operating System Diskette. See Loading the
Operating System.

Using the RESET Switch

If you should ever lose Keyboard control of the System, or you simply want to
re-initialize, press RESET up momentarily and release it. The Computer will

repeat the power-up sequence, but the contents of user memory will not be
affected.

Note: You do not need to remove the diskette during this Reset sequence.

31



MODEL Il OPERATION

Notes on Diskettes

Diskettes are precision recording media, Handle them carefully, as described
under Section 5, Care and Maintenance. Be sure vou don’t touch the exposed
diskette surfaces.

Before inserting the diskette, check the write protect notch. (See
illustration,) If you do not want to write to that diskette, it is a good idea to
lcave it “write-protected”. This way, the Operating System will not let you
accidentally write to that diskette. 'To write-proteet a diskette, just leave the
write-protcct notch UNcovered. (Sec Figure 4.)

If you do want to write to the diskette, cover the write protect notch with
gummed-foil tape provided with the diskette.

Label Leave Uncovered Cover to allow
for Write-Protection Disk Writes

|-

Sector Hole Jacket Read/Write
Notch

Figure 4. A diskette and a write-protecied disketze.

Note: Any alteration of the data on the diskette — even the deletion of data

or programs, requires that the diskette NOT be write-protected. (Cover the
notch with gummed foil tape.)

Inserting a Diskette

1. If the drive door is closed, open it by pressing the relcase bar until the door

springs open. (Refer to Figure 5.)

Remove the Operating System diskette from its storage envelope. Grasp

the labcl side with the label facing away from the Display and insertitinto

the drive slot (see photo).

3. Gently push the diskette all the way into the slot. As the diskette reaches
the back of the drive slot, you will feel a slight resistance from the
seating/eject spring. Continue pressing the diskette in until it locks into
place.

4. Closc the door by moving it toward the left until it clicks into place. Some
pressure may be required.

5‘\.)
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Removing a diskette

Never remove a diskette while the Drive Select light is on, or while a disk file
is Open.

Press the Drive Release Bar. The door will open and the diskette will be partly
ejected. Carefully remove it, taking care that the shiny diskette surface
doesn’t touch the chassis or drive door on the way out.

Note: Once a diskette has been seated in the drive, you must shut the drive
door before you can remove the diskette.

Figure 5. Inserting a diskette (Label might extend vertically across the diskette).

Loading the Operating System

When the Computer prompts you to INSERT DISKETTE, carefully insert the
Operating System diskette into the drive.

As soon as you close the drive door, the Computer will begin the Operating
System bootstrap.

(If nothing happens when you close the drive door, the diskette is probably
inserted incorrectly. Remove it and re-insert it correctly.)

The Computer will then execute a dignostic program before starting the
Operating System. This lets you verify that the entire system is in working
order — before you attempt any data processing.

After Completing the Diagnostic Program, the Computer will load the
Operating System. See the Operating System Manual for details.
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Keyboard Operation

The Keys can be divided into four functional groups: Alphanumerics, Mode-
Select, Numeric Keypad, and Control Keys, as illustrated below:

Control Keys

LAlphanumeric -
just like a
typewriter
Repeat Key Numeric Keypad —
Mode Select for skilled

10-key operators

Figure 6. Functional groups of Model 1 keyboard.

You use the alphanumeric keys just as you would on a normal typewriter.
However, each of these keys can send more than one character or code to the
Computer, depending on which mode you've selected.
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Keyboard Modes

The table below describes the typical use of the various modes. This use is
determined by the Operating System or by the program currently in
execution,

Unshift — Lets you input lower case letters, numbers
and unshift punctuation symbols.

Shift — Lets vou input capital letters and shift punctua-
tion symbols. Hold down SHIFT while pressing the

desired key, or press the LOCK key once so the red
light comes on; while that light is on the Keyboard will
output only Shifted characters. To return to the Unshift
mode, press SHIFT again.

m Caps — Press the CAPS key once and the red light will
come ofl. Typically, in the Caps mode, the alphabet keys
A-7Z send capital-letter codes only, and all other keys are
unaffected. To return to the Unshift mode press CAPS
once so the red light goes off.

CTRL Control — Hold down the CTRL key while pressing
one of the alphanumerics; this will output the “control™
code assigned to that key,

Note: The Shift mode over-rides the Caps mode. So if both LOCK and
CAPS lights are on, the Kcyboard is in the Shift mode.

Control Keys

There are 12 Control Keys. Each key outputs a single control code —
regardless of what mode the keyboard is in. How the Computer interprets
these control codes depends on the Operating System, but here’s a
description of the typical function of each Control Key:

ESC Escape — Usually used to exit for a subcomimand.
ignoring preceding characters in the current line.

Tab — Advances the cursor to the next tab position. The
software typically sets Tab positions a1 8, 16, 24, 32, etc,

3/5



5l

i, MODEL Il OPERATION

Control Keys (cont.)

BACK
SPACE

BREAK

HOLD

ENTER

SPACE BAR

Egaamml III.

3/6

Cancels the last character typed and moves the cursor
back one space.

Interrupts anything in progress in the machine and
returns to the command level.

Pauses execution of the current program. Press HOLD
a second time to continue execution.

Signifies the end of the current line. The Display Cursor
will drop to the beginning of the next line. Note that the
wWo keys are identical. The rightmost
is for convenicnt use with the numeric
keypad.

Enters a space (blank) character and moves the cursor
one space forward.

Cursor Control — Moves cursor back one spacc without
cancelling previous character.

Cursor Control — Moves cursor forward one space with-
out entering a blank-space character.

Cursor Control — In some programs, moves cursor up
one linc without erasing previously entcered characters.

Cursor Control — In some programs, moves cursor
down onc line without erasing previously entered charac-
ters; does not signify end-of-line.

Function Keys — Software Programmable. Qutputs a
control code which can be used by the Operating System
or Applications Software for special functions.



Numeric Keypad

Clustered at the right of the Keyboard is a set
of number keys, arrow keys and a second
ENTER key. The arrow keys and ENTER
keys are described above. The number keys
are identical to the number keys on the top
row of the main key cluster — except that
these number keys output numeric character
codesonly. SHIFT , LOCK . CAPS and
CTRL keysdo not affect the output from the
numeric key cluster.

These keys are convenient for data entry by
skilled 10-key operators.

Repeat Key

This special convenience key works in con-
junction with any key combination in any
mode. Simply hold down REPEAT while
you press the desired key(s). While you hold
down these keys, the keyboard will output a
steady stream of the desired characters,

Video Display Adjustment

Brightness and Contrast controls are located in the recessed area at the
bottom left of the Display Console. Adjust as necessary for a comfortable
display quality.
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4 / Power-Up Diagnostic Messages

Whenever the Computer is turned on or Reset, it executes a built-in
diagnostic program to help insure that the system is in good working order. If
the Computer detects a hardware fault or other problem, it will display an
error message and then stop. This checkout program reduces the chance that
you will lose time or data by using a defective system without knowing it.

If one of these error messages is displayed, the first thing you should do is
Reset the Computer, and attempt to duplicate the error. If the message
re-appears, consult the table below.

Note: This program does not check for multiple faults; as soon as a single fault
is found, the Computer displays the appropriate message and stops.

Error
Code | What it means — What to do about it

DC Floppy Disk Controller Error. Defective Disk-
- | ette — Try another.
Defective DC Chip or Drive.

Do Drive not Ready. Improperly inserted diskette
— Re-insert and reset.

Defective diskette — Try another.

Defective Drive.,

SC | CRC Error. Invalid data on diskette or defec-
- | tive diskette — Try another. -

TK Record not found on bootstrap track. Improp-
erly formatted diskette or defective diskette —
Re-format or try another.

Lost Da’éé durmg read. FDCoanvc fault, _'

RS Non Radio Shack diskette. Diskette is not
Radio Shack Model Il Operating System for-
mat — Remove, insert proper diskette, and
reset.

(Continued on next page)
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Code What it means — What to do about it

CK ROM Checksum Error. Defective ROM.

Z8 Z-80 Fault. Defective CPU.

MF RAM Fault. Defective RAM in address range
1000H-7FFFH.

PI PIO Chip Failure.

DM DMA Chip Failure.

MB RAM Fault. Defective RAM in address range
0000H-0FFFH

MH RAM Fault (on 64K systems only). Defective
RAM in address range 8000H-FFFFH

Sl S10 Chip Failure,

Before you ask for help . . .

Try the operation several times. Try using other diskettes, Recheck to see
that all power and interconnections are right.



5 / Care and Maintenance
Care of Diskettes

In general, handle diskettes carefully, using the same precautions you use
with tape cassettes and high-fidelity records. A small indentation, dust
particle, or scratch can render all or part of a diskette unreadable —
permanently.

e Keep the diskette in its storage envelope wheneveritis not in one of the
drives.

e Do not place a diskette in the drive while you are turning the system on
or off.

e Keep diskettes away from magnetic fields (transtormers, AC motors,
magnets, TVs, radios, etc. ). Strong magnetic fields will erase data stored
on a diskette.

® Handle diskettes by the jacket only. Do not touch any of the exposed
surfaces. Don’t try to wipe or clean the diskette surface; it scratchcs
easily.

® Keep diskettes out of direct sunlight and away from heat.

¢ Avoid contamination of diskettes with cigarette ashes, dust or other
particles.

® Donotwritedirectly on the diskette jacket with a hard pointdevice such
as a ball point pen or lead pencil; use a felt tip pen only.

e Store diskettesina vertical file folder on a shelf where they are protected
from pressure to their sides (just as phono records are stored).

® [nvery dusty environments, you may need to provide filtered air to the
Computer room.

Tips on Labeling Diskettes

Each diskette has a permanent label on its jacket. This label is for “vital
statistics” that will never change. For example, to help keep track of
diskettes, it’s a good idea to assign a unique number to each diskette. Writc
such a number on the permanent label. You might also put your name on the
diskette, and record the date when the diskette was first put into use.
Remember, use only a felt tip pen for marking.

This **permanent” label is not a good placc to record the contents of the
diskette — since that will change, and you don’t want to be erasing or
scratching out information from this label.
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Keep such directory information on the storage box or in a separate
record book, using the diskette number as a key to all record-keeping,

TRS-80 Model I
Certified
Diskette

Cumtom WHd. n USA Tor Rado Snack 4 & tevimaon of Tandy Carporatn, F1 Wonh, TX 76182

Figure 7. Labeled diskerre,
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® (/Add-Ons

Inside the Display Console are slots for eight printed circuit boards. Four of
these slots are taken up by the boards required by the basic system —

Processor, Video Display, Floppy Disk Controller, and Random Access
Memory (RAM).

Adding RAM

If your system has 32K of RAM, you can add another 32K by returning the
unit to Radio Shack. Anotber 32K board will be added to the card-cage,
leaving three slots still open for future enhancement of your system.

Systems shipped with 64K of RAM have four slots open for future additions,
since a single 64K board is used in place of two 32K boards.

Decimal Address Hexadecimal Address
. 0 X‘0000°
32767 32K RAM STOPS HERE X ‘7FFF’
32768 | : ' | x‘s000’
65535 X ‘FFFF’

RANDOM ACCESS MEMORY CONFIGURATION AFTER SYSTEM IS INITIALIZED

J
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Each drive you add will increase the on-line storage of your system by 509,104
bytes (roughly equivalent to 300 double-spaced typewritten pages).

Connection of additional Disk Drives is quite simple. The connector is on the
back of the Display console, and a connector cable will be supplied with the
Disk Expansion Unit,

Note: When the Disk Expansion Unit is not connected to the Model II, a
specal terminator must be connected to the Disk Expansion connector on the
back of the Display Console. The Model 1I comes with this terminator
installed.

Further instructions are provided with the Expansion Unit, and can be added
at the end of this Operation Manual.

Figure 8. Disk Expansion Unit with three additional Disk Drives.
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Connecting Serial Interface Equipment

The Model II provides two serial I/O channels, for connection to equipment
like Telephone Interface Modems, Scrial Line Printers, etc. Connection
instructions will be provided with the serial equipment. You can add such
instructions at the end of this Operation Manual. (See Specifications for a
description of the Serial Interface Signals.)

Figure 9. Radio Shack Telephone interface IT Modem
. for connection of computer system to telephone line,

. cp i i = 5 E — : ™\
LISk EXPANSION . 1
= PARALLEL PRINTER SERIAL CHANNELS OISK AC POWER

{5

On?'_::;:r:‘.'.::‘.::::;:;::;;.:‘ﬂo

CHANNE! BOmE

A

m

Figure 10. Connect Telephone Interface Modem (or other serial 11O device) to serial
channel connection on the back panel of the video screen.
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Parallel Interface Equipment

The Model II provides one parallel I/O channel, for connection to Radio
Shack Line Printers and other compatible parallel-interface equipment.
Connection instructions will be provided with the equipment. You can add

such instructions at the end of this Operation Manual. (See Specifications for
a description ot Parallel Interface Signals.)

Figure 11. Radio Shack Line Printer l1T

Disk EXPANSION

PARALLEL PRINTER SERIAL CHANNELS oigK

CHANNEL P
OIE"':"t,,::;::.,:,mml‘ﬂo A q’ =

Figure 12, Connect Radio Shack Line Printer {or ather compatible parailel interface
equipment) to parallel channel connection on back panel of video screen.




® 7/ Specifications
Display Character Set

Here are the 32 graphics characters available on the Model I Display, along
with their corresponding character codes. For further detail on the use of
these codes, see the Operating System Reference Manual.

Note: A reverse-character (black on white) is available for each of the
display characters, including alphanumerics.

it tyiti
o 71+ H141
-Illll-—

10 11

_-I.IIIT
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Power Supply

Power Requirements 105 - 130 VAC, 60 Hz,
Grounded Outlet
Maximum current drain: 2.0 Amps
Typical current drain: 1.5 Amps

7/2
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Floppy Disk Drive

Total Storage Capacity 509,184 bytes per diskette
(for User Data Capacity,
See Operating System Manual)

Diskette Organization
Tracks per Diskette 77 (0-76)
Sectors per Track 26 (0-25)
Bytes per Sector 256 (except Track 0 = 128)
Data Transfer Rate 500,000 bits per second
Required Media Radio Shack 8’ Floppy Diskettes,
Catalog Number 26-4905, or
26-04906 (pkg of 10)
Preventive Maintenance 8000 Power-On Hours (typical usage)
Interval 5000 Power-On Hours (heavy usage)
Diskette Life* 3.5 million passes per track

*In practice, diskette life is usually limited by improper handling. Follow
handling recommendations for maximum use.
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Serial Interface Signals and Levels

Two channels are available, via the DB-25 connectors on the back of the
Display Console. The signals and levels conform to the R§-232-C standard.

Channel A is designed to allow asynchronous or synchronous transmission.
Channel B is designed for asynchronous transmission only.

The DB-25 connector pin-outs and signals available are listed below.

CHANNEL A
STANDARD

RS-232-C SIGNAL (PIN #)
I/0 TRANSMIT S E.T. 15
GROUND 1.7
RECEIVED DATA 3
RECEIVER CLOCK 17
TRANSMIT CLOCK 24
DATA SET READY 6
CLEAR-TO-SEND 5
CARRIER DETECT 8
TRANSMIT DATA 2
REQUEST-TO-END 4
DATA TERMINAL READY 20

CHANNEL B

STANDARD
RS-232-C SIGNAL

PIN #

GROUND

RECEIVED DATA
RECEIVER XMITTER CLOCK
DATA SET READY
CLEAR-TO-SEND

CARRIER DETECT
TRANSMIT DATA
REQUEST-TO-SEND

DATA TERMINAL READY

e ey

OANDOO N W

N

Tl 25 A

9 10 11 12 13
L]
%
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Parallel Interface Signals and Levels

The Model 11 includes a parallel interface designed for connection to a line
printer via the 34-pin connector on the back panel of the Display Console.
Eight data bits are output in parallel, and four data bits are input. All levels
are TTL compatible.

The connector pin-outs and signals available are listed on the next page.

1 3 5 7 9 1113 1617 1921 2325 27 29 31
------ * & & & & & s s &

33
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l sl

SIGNAL FUNCTION PIN#

STROBE" 1 WS pulse to clock the data from 1

processor to printer

DATA O Bit O (Isb) of output data byte 3

" DATA1 Bit 1 of output data byte 5

DATA 2 Bit 2 of output data byte Z

DATA 3 Bit 3 of output data byte 9

DATA 4 Bit 4 of output data byte 11

DATA 5 Bit 5 of output data byte 13

DATA B Bit 6 of output data byte 15

DATA7 Bit 7 (msb) of output data byle i

ACK* input to Computer from Printer, low 19

indicates data byte received

BUSY Input to Computer from Printer, high 21

indicates busy

PAPER Input to Computer from Printer, high 23

EMPTY indicates no paper — if Printer doesn't

provide this, signal is forced low

SELECT Input to Computer to Printer, high 25

indicates device selected
PRIME Qutput to Printer to clear buffer and 26
reset printer logic

FAULT Input to Computer from Printer high 28
indicates fault (paper empty, light
detect, deselect, elc.)

GROUND Common signal ground 2,4,6,8,10
12,14,16,18,
20,22,24,27,
31,33

NC Not connected 29,30,32,34

7

*These signals are active-low.
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1 7/ General Information

[ﬁfrﬁdULtLur

Moade? 11 TREDOS {("Trizz—Doss?) iz a rowerful and gazy-to-uze Disk
Opearating Svatems eroviding & Full set of library commands and
utitity protrams. In additions many dseful Svestem roauvtines can be
called directly by uzser pPrad9rams.

Library commands are LTvyred in from the TRHEDOD command level to
aceomerlish & variety of owerationze: including:
. Imitialigation——=zetting Printer raramegters. date and time:s
o
u File—-hand?ing=—=rcopyinds renamings deletingd.
prp-abeclhings ebe.
. File aceegsz—~loading® into memorys Tizting fo
Printaer or Dizelarys elbo.
. Error ddentification
See llibrary Commands Tor details.

Utility erotrams rrovide eszential zervices liked
" Formatting hiank diskeitbtes.

. Making baclkur cories of entire di
Bes the Utility eprogeams For detalls.

battes.

e

Gvztem routinez are executed via fupction codez inztead of calls
to abizolube memory addrezses. Routipes availabis Ffall into =zim
e
. Swntem control

. huTbmard TR

» Video Disriay inpubt/ogisut

. Ling Frimter suteyl

a File acoezs

« Comrutational furctions

See the Technical Information zechion For debaiisz.

oriesd

Motation
For clarity and brevitysy we use some srecial potation and Tvee
stvlez i thisz book.

CAPITALYE and esynctuation
Indicate material which must ke entered exactly az it arrears.
(The onlwy runctuation swmhalszs not entered are trirle-periodss
gxPlained below.? For examrles in t i 2

DIR L8Y5Y
every letter and character zhould be tvyeed exactly az: indicated.

Togercaszs italics

Rerrezent words: Tetterzs characters or wvalugs wogy surply from o
zal of socertable values for a rarticular command. For examsles
the lines
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. LIBT Filegraco
indicates that vou can zurply any valid file seecification (defined
later? after LIBT.

wew {Eriele—periods)d

Indicates that rreceding itemszs can be reepeated. For cxample:
ATTRIB filesrsc {(orbtichs ...

indicates that szseveral ortions may ke rereated inzide the braces.

This srecial svymbol iz uzed accasionally te indicate s blank zrace
character {ALBCII code 32).

X7 MNKN®
Indicatesz that MNNNN iz & hexadecimal number., &
e text of thiz book are in decimal Forms unl
For examples

XT7pgE?
indicates the hewadecimal value 7AW (devcimal 2B&TE).

11 ather mumbers in
ezz nrtherwise noted.

3
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Flemary Re=muirements
AW Model 11 Svztems: are zurrplied with a8 32K verzian of TRSLOSS
G4 Bvystemzs with a &4 verziocn. The twe versionz are NOT
interchandeahle——thoush the aonly difference iz in the lTocatian af
the Srecial Programming fArea (zee {1luztration).

TREDOLD ocourles &.] trackz on the Svatem dizkette (39048 bhviezd.
Mowsver:s anly & smaill poertion iz actually in memary at any one
time. The Supervizor Pro@rams inFut/outprut driverss and other
sssentials are alwars in memore. Auxiliare code 12 Teaded az

peeded into an "overiay areat.

HMamory addresz: @ throush EEZEY (XY@ --XPEFREYY are rezerved for
the Orarating stem. Certain commandss call "high overlaws"s
alzo use memors addresses ur bto XPIZFFFT {details eProvided in The
Commearnds hion. Wser Prod9rams must be Tacated above XP2T7TFFT3
ard wvod omasy want to Yooate them above XT2FFFT O bo oallow uze of the
high averlavi: without Tozs: aof wvour Prodram.

[rd]

DEGCTMAL HEx
ADDRESE ARDRESS

SYSTEM AREA

f

@ X7 Qaga’

USER AREA (SHARED WITH
TREDROSZ "HIGH OVERLAYE"

1A X7 EHBER

1aaas LA 1

LSER AREA UNMTOUCHED®s
By TRGDOS

T EZ pr g A% §Ow @@ MO JF gr  #31 oo AR

T et et ottt et 1o ot 1 it ot e e £ e ettt s ot et et e e o e
MY R
RESERVED BY TRSDOS FOR
SPECTAL PROGRAMMING
e | e b Mamoryy Add e g s s e e e e e

TOPE

B ErR W@ ¥E e ET 98 gE O A€ Hg 2a B@ 83 R Ik AR 3T

BRFEY o
T B IS

LA 3 58 A
‘ ¥ FFFE?
MEMORY REGQUIREMENTS OF TREDOE

Motes The term "uzer pradram” apeliez bo oany prodram which iz npok
z rFrart of TREDOS. Therefore RBABIC iz a2 uvser Frrofram. For memory
eemriremernts of BABICYy zee the BRaBIC Reference FHanual.

tobew TREDOS. If TREDOE iz not
the zame as "lLast Memary

¥TOF iz & memary rrotect addreszs
Protecting high memarve tThen TOP
Addrezzt.,

i

e 14
in

¥eSBindle-drive COPY from one dizkette to anothers BACKUE and
FORMAT uze ali. uzser mamorw.
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oading TRSDOB
%&é the Opegration Marmual for instructions on conngction: Power—ue
and inzserting the SBvstem dicketie,

Paote: A Bvstem dizkette muzt be in Drive @ (the built—in unit}
whenever the Compuber i2 in use. HWhenever the Computer iz turned on
o resets it will avitoematically ioad TRBDOE from Drive @,

After the Svatem zhrarkz ups it will srompt vou to key in the date.
Toyre in the date in MM/ADRD/YYYY form and prezz  <ENTER:>. For
examrliet '

_ BR7/B7/71979 <ENTER?
Tor July 72 1979,
Next the Svstem will promet vour to kev in the fTime. T BKIP THIS
QUESTIONs press <ENTER». The time wiil start at R BRHpa,

TO BET THE TIHEs ftvee in the Time in HH.MM.88 Z4~hour form. Periods
are uysed inztead of colons since thev're essier to ¥vwrpe in. The
sechndz are orfional. For exampietd

14,38 <ENTER:>
faoar Z:308 Pm.

The Bvstem will record the time and date dinterpally and return with
the mezzadel
TREDOS READY

@ % % 8 8 M @ 2 E X M R N MR M NN N M moEE oW W T WA T KT K KT F KKK K HE KRR R T ko EomoEEE RS

tizing the Kevhoard
TREGOS distinguizheszs between urrer and lower caze e
Therefare '

‘ dir
i= nol The same as

: DIR
Hince TRSDOE commands are alwavs:s capitaiizeds wou®ll probably find
it convenient to epsrate the Kevboard in the Caps mode {presszs CAPS
s the red 118kt comes ond). That wars a1l the slirhabet-kevzs are
interrreted as carital letterzs reSardilezs of whebther the SHIFT ksw
iz bheingd pressed.

ok

ter

[

=

fertain canire!l kevs are useful in the Command Modes

ESC Ezsvare——=Cancels the currsant lins and lets vou z2iart
OV .
ARQ&AK Interruptz line entry and staris with a new line.
g Backspaces the cursor without eraszing any charachkers.

Uog thisz to eozition the cursor for coerpecting a

portion of a Tine. ‘
- Forwardesraces the cursor without erazing any
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characters. Usze to position the surzor for correcting
a wartion af a lTine.

EaCK Baclkzrace=s the curszors @erazing the last
SFACE character wot Ivreed, Uze Tthiz o correct entry
Errars.

ENTER SGigpifies end of line. When oo Press A 1
TREDODSG will take wour coammand. Ondy thoaze characters
aprearing to the left of the curzoar wil be uzed.

1
m
F
i T
[
kY

HOL.D Pauzes execuliaon of a command. Presi avain Lo
continue., Not functioral in all commands.

]

THR Advancez Tthe curzor ftao the next -~column Posi
Tab rFrositions are at columns @ Bs 1&s 24 eto.

SHEACE Frters a srace f(hlank) character and moves the cursor
ane character foarward.

REEEAT  For conveniences when wvou want to repgat a single Revs
hold down REFPEAT while preszsing the dezired kev. For
examelaes Lo backsrace halfway back to the be®inning a
the tines hold down REFEAT and BACKSPACE.

If wvow tvpe any obher contral (pon-alehanumerics non=Punctuationd
bewes a 4/~ symbol will bhe dizplawved for that kevs but the control
ke code will be sent to the Camputer. Such contral kevs will sither
he itnored or cauze a Farameter error to ocour. See the Kevhoard
Code Mae in the Arpendix for control codes.

Entering a Command

Whenever the TRSDOE READY prompt iz di=zplaveds wou cCcan b
commands ur to 80 charactera. IF the command line iz lez
charascters {as iz wvzualily ftrueds vou muzt prezz <ENTER>L
end—af-tine. TREDOS will then "hake" the command.

e in a
than D&
v Signif

T
-4
C

For gxamples tvpeil
CLES SENTER:
arpd TREDOE wiil clear the Dizrplav.

Whenaver vyou tvre in a lTines THSDOS folleows this Procedured

Firzt it lTonoks fte =zee if what vou’ve tTwred 1= the name of a TREDOSD
command. IF it iz, TRSEDOE executesz it immediatelwv,

If what wou tvred iz not a TREDOS commands then TREDOS will check o
= i i s the name of a prolram File on one of Lthe drives.

When =zearching for a files TREDOS followszs the zeauence drive s
d?lVﬂ 1y etc—uniess wvou incliude an exrlicit drive specificatian
with the file mame {(described later onld.

If TREDOB finds a matching uvszser Filey it will load and execule the
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. file. Otherwizes vou?ll Y9¢t an error mezzag

i
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GENERAL INFORMATION

Command Syptax

Command syntax iz the Yeneral form of a commandsy Tike tThe Y9rammar
{1ik

an Englizh sentence. The zyvntax tellz wou how o put kevwoards
DIRy LI&ETs and CREATE) todgether with the necezzary raramelersz Toar
each kevword., In thiz boosks we prezent 9eneral zyntax inszide 9raw
bhoaxess za ther ' re easzvw to recodnize.
There are Three general command formats?
Ne—Ffile commands
One—TFile commands
Two-Tile Ccommands
Mo—file commands take the Toarmt
b ocommand {ggglggg} omnegnd E
H (option=) iz a tizt of ome or more rarameters that :
H may e needed) by thes command. Some commands have 5
5 no options, The bfacez £3 around optionzs can be :
: omitted when n fomment is added at the end H
] of the command line. 3
H copmpent is an optional field uszed to document the :
H PUrroze of the command-line. Comments are wuseful H
: inzide avtomatic kevboard entry files {zee RUILD '
H and DO commands). i
Far exameiel
TIME 14.30.00
iz a no-filte commands TIMEs Fallowed by the rarameter options
14,3000, No bracez are reauired in thiz example.
TIME {} Get current tTime.
iz a pno—Tile rcommands TIMEs followed by a comment. Mote thalt the
braces are resuired to tell TRSDOS that Y"Get current time" iz a
comment and not an oepltion lizt.
One—-1file commands take the Torm:
! command filespec {(optdionz) comment H
: Ffilezpre: iz a zhtandard TRSDOE fTile srecification B
H] az dezcribed later inm thiz zechtion. H
H (opkionsz)—See dezsorirtion above. .
] comment--8ee description abaove. H
For examreles
CREATE DATAFILEF {NGRANS=4FY Need 40 @ranule:z
iz a one—File commands CREATE: followed by a filezrecs DATAFILES
option Tists {NGRANS=40%: and a comments Meed 40 Qranules. In this
wxamrles the bracez €Y are resvired to tell TRSDOYS where the ortion

lizt endz and the comment hedins.

PAGE B
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Two~file commands take *the fFfarm:

focommand Tilespeg—]) delimiter filespec-2 {mptiﬂns} Comment
filespec—] and =2 are TREDOS file specificationzs as
described later in this szection.
delimiter i=s one af tThe followingd
hlank zrace or spaces (indicated as #)
8 coamma v surrounded by artional spaces
HFTOoR  =zurrocunded by ertional zraces
Coptions)-—See deszcrirtion above,
coamment--See dezcrirtion abaove,

Ax ¥R SE N1 EE MX EE 2T WE K

:
:
i
[
H
i
t
i
i
f
f
i
i
i
t
i
i
i
1
i
i
i
i
!
!
;
i
i
:
;
i
:
i
i
:
{

For exameles
RENAME PAYROLILL1L TGO PAYROLL.Z

PAGE 9

iz a two-file commarnd HENAME: followed bw filespec—1 (FAYROLLID)Y a

delimiters and filezpec—-2 {(PAYROLLZE).
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Fije Srecifticabian

The only wav to 2¥are information on dizk iz fe put it in & dizk
file. Afrerwardss that information can be referenced via the file
name vou Save to the file when rvou created or renamed it

A File srecification hazs the Zeneral form

£33

ftilenanme/sxt, passwordsd(diskname)

filegname consizts of & letter followed by up to
zeven optional numberzs o letters.

Jext 15 an optional name—-extensiond get i
af ur ta three numberszs or letters,

cPasswerd 12 an optional rpazzword’ pazswonrd iz oa
zeduence of g te ¢igbt numbars or Jetiers

td iz an optioenal drive srecifications g iz one of the
digdits @l e d,

{dizkname) 1z an optional field of up to B jetters
ar pumberz, IF thits Field is includeds 1t muzt ke
ereceded by a drive specification.

1t

3 SENUEnCE

Moter There can be no bhilanksz inside 2 file
sweoification. TREBDOS terminatez the File zpecificabion
at the Tirzt blank zrace.

o . v e P e euape oovas e st i e e peorr Ty sy — i bk i — kb b

#E BB NN O B% Rx S5 2z A% FC #% BB ER KE S& TX OK BN NS

M3 L B3 mE FE S8 NE RE B m& ¥* dw 4k AW dD e €E

For cxampled

FiteA/TXT . Managder t I{ACCOUNTES
references the file named FiledA/TXT{ACCOUNTE) with the password
Manafer: on DBrive 3s: dizkette name ACCOUNTS.

File MName:z

A file nmpame consizds of a rame and an ortiomnal name-extension. For
the names vou carn chaoze any lstters Fallowed by up La zeven
additional numberz or letterz., To uze a rame exbtenziorns start with s
diagonal ziazh 7/ and =dd up bta three numberz or ietters.

For examplie

MODELZE/TXY INVNTORY DATALL/BAY
MaMES /123 August/13 HAREHOUR
TEST TESTI TEST/1

are all wvalid and DISTINGCT Ffile namesz.

Althoulh namg-extenzionz are ortionals they zre uzeful faor
tdentifving what tvyee of data iz in the file. For exmameles wau might
want tao uze the Following set of exienzionzs

fBAS BASIC sratpram .
FTAT ABCIT tesxt ’
MM Memary image

/REL. Helocatablie machine—lanfuads ero9ram

FDVR Input/Quirput deiver
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Drive Seecification
I vou 9ive TRIDOS a File command likesd

KILL TEBT/1 . _
the Svystem will search for the File TEET/1: ztarting at Drive B and
going ko the aother driveszs in zesence 1ses3 until it Ffinds the '
File.

Anvy time TREBDOS haszx to Open s File {e. 9.9 to Lizgt it for vouls it
will foellow the drive Tookur zexuence @ 1s 25 3. When TRSDOS has to
wirite to & Filesr It will skiep over any write-protected dizskettes.

It iz paszible o tell the Syvztem exactly which drive vou want Lo
ges by meanz of the drive sepecification. & drive specitfication
consiztz of & fclan 3 followed by one of the digits @122 or 3»
corresponding to ong of the four drives.

For example:
KILL TEST/1:3
tells the Svztem toe loaok for File TEST/L on drive & only.
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Farzwords

You can protect & File from unauthoarized accezzs by azzidgning
passwards e the file. That wavyr & Person cannot accezs: & Tile

zimply by referring to the Tile names he must alzo use the
gpprorriate Password for that file.

TREDOS allows wvou to azziegn two razswords to & file:
- e Uedate words which 9rants the user total acce=zszs
to the information (executes reads writes rename or

£ words which 9rants the user Timited
o the information (zee ATTRIB).

When wou eregate a files the Urdate and Access words are boih set
equal to the raszsword vou zZpecifv. Yoo can chande them later with
the PROT or ATTRIE Ccommand.

A pazzword copsizts of a period o followed By 1 te B letterz or
numbers. If wvou do pot azzidn a eazsword to a file: the Svyztem u=zes
a default raszsword of 8 blanks. In thiz case the Ffile iz zaid te be
unipratectsds amne can Y9ain tobal access simely by referring ta the
file name.

For examsles surpaze vou have a Tile named SECRETS/BAS: and the file
has MYMAME az an update and aocezs word., Then thiz oommand:s

KILL SECRETS/BAD.MYNAME
wWwill atlow the Ffile to be Willed,

Surrose a Tile iz named DOMAIN/BAS and hasz Blank sazswordzs. Then the
coomiraric s

KILL DOMAIN/BAD. GUESS
will met be obeveds since GUESYS iz the wrong paziword.

Dizk Nam
When wou reference a2 File Tike TESTER/BASIZs TRSDOS will usze
whatever dizkeltte iz in drive 3. Howevers if wvou add a dizk name to
the file srecitications TRSDOS will first check o zee that the
correct dizkebtie iz in the drive. (You asszig9n dizl names during the
Format ar Backup Process.)

M
1

Mote® Orlvw the COFY command looskszs at the dizk name and checks that
the correct dizkette iz inserted. The other command= id9rnore the disk
name in Version 1.1,

A dizk name conzizts of from 1 to B letterszs and numbers inside
parenthezes (). When vou include the dizk name in a file
specifications wou must alszo include the drive number fd. Otherwise
the dizsk mame will he ig9nared. -

For examelie!l
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CORY  REPORT/TXT:® TO REPORT/TATIZ(TXTFILES)
teiis TREDOS o copy the file REPORT/TXT on drive B t¢ ancther file
named REPORT/TXT on a dizk named TXTFILESs uszing drive 3.
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{Mz2DosLl #8/1a,/79)

= 4 Library Commands=

You can enter & library command whenever The TREDOE READY Frromrei is
dizrlaved. (Frograms can alzo call Tibrary commandz. See Technical
ITnfoarmation.)

In generals library commands will use memory addrezzes below
ATEEERY Y howevers the following "kigh memary commandzs? uze addrezzes
e to bot not incltuoding X7 300607 ¢

APFPEND CoORY ChREATE  DUMP KTl LIST

BUILD FRROR VERIFY  PURGE SETCOM

¥

i

Geperal rules for enterind cofmsatids
Dot twee any leading blanks in front of the command. For ex=amelsd
TREDOE READY
DI
iz oan errar. Omit the zraces hefoare DIR.

There must he at least one zpace hetween The command and any orbtion
izt or comment. Fopr ssameles
DIR{LT

iz anm errar. Inzert a zpac between B and 1.

fis

There can be any numnber of sraces bebween optians.
DIR L8Y5 9 FRT¥ .
hias the zame effeclh asd
DIR 48YS.PRTY

bihen the svntax calls for a delimiter (BTOKs comma or = Yeoany
ather non-alehanumeric non—brace characters will alsq =< s unless
the srecial pPuncituation iz rFar of an ortion kevwords e.%.1 the =
2i9n in several commands.
LIST TEXTFILE {PRT:SLOWE
iz eguivalent toi

LIST TEXTFILE £PRT.s SPLOWY

Whers o ambisguity would rezulisy the braces around the oetion izt
can be omiitied.

CREATE Filed NRECD=I@EH: L.RL=&4
iz soccerhablies kut ,

CREATE Filed NRECS=10D: LRL=&64 Set ur file aren
is oty sincey Lthe comment "Selt ur file area” will be taken asz an
invaiid rarameter.

DIR LENET

iz an errars zipce SYS iz taken az an invalid drive srpecification.
Uz e

DIR L5Y5Y

dnshead,
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AGATN
Rerpeat Laszt Command

AGATN

#E @n kT
BT T2 1)

Thiz command Ltells TREDOS re—awecute the mozt recently entered
command. i o . e . . .

B ] @

AGEATN R RO . S e
TRSDOS will re—emecute whatever command was Tast entered.

Samrle Usze

AHGATIN iz vzeful atter TRSDOS hasz: returned an Input/Output erraor

meszade instead of obevwing a command. For o exzamerler SuPPOSE wou

L 20

KILL OLDFILE:T. Do : o E . el - s o

and the dizhkette in drive 1 iz write-rraotectedy Then wou®ll 9et an.

arror 18, Fut a2 write-emabkle tak on the dizkette and twvpe .
ADATN A PN g S ‘

Mow TREDOS will re—emecute the command.

SGueroaze vou are making multiele backur coeiez of & File Fiam drive @
to drive 1. Enter the COPY comand onees for zecond and . third copies:
use HEHIN. For exameles T Lo
COPY DAYRWORK:@ TGO DAYSWORKE]

Tfoptes the file tocs. drive 1odizkette. Now put ancther diskette inmtwo
Codeivesloand bveet o 0 S : S S :

CAGATIM. T T AR T a : :
e tee reweat khe dopy uzing the new dizhette.
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APFEND
Arrend File=

H
1
i
i

Variable?
ProSrams
Dirvectoary

AR FT  mx #% WP PR AR 43 Ay WM

|
H
i
1

APPEND cariez the

ig wunaffecteds while file—~F 15 exbtended to include Filg—1.

k4

— [T —

APFEMD ﬁmigﬂl TO fije~2
fileg~1l and file-2 are File zpecification:z.
The files muwt have the zame iTvre (Fimed or

- COMMANDS

the zame Record lengths must hoth be
ar both be data Tiles (P or D in the
Jistingl.

PTOM itz a delimiter. A comma ar a SPace Can
alzo be uzed.

i i A S L WA LA Rl i o s R [Erp— et vt i

contents of fileg~i onto the end of filg

CPAGE 1T

®E Ex 8% P Wk WM H¥ S5 Hd =m

~%s Tile-]

tvpes (Vo or F)Y and record lengths {(for fixed Tenfth reesr
muszt match,. Bee CREATE for mores inTaprmation on file tveas

tengths.

Examrles

APPENMD Wordfile/E TO

Wordfilesl
A copy of HWordfile/Z is arrpended to Wordfile/l.

APPEND REGIONL/DAT:TOTAL/DAT. Queszsz

A copw of REGIOMI/DAY

iz arpended To TOTAL/DAT» which iz

with the razzword Quezc,

Samele Usesx

[V ——— T —

Buppase wou have tuwo dats Fileszs PAYROLLZA and PAYROLL/R,

PAYROLL /4

e ek b Anbth bbb Wb Vb e dmbbe kb war bt s v w4 Tabre bt kbl b b e e

ﬁt?iiﬁﬁ? Muﬁu o P M NG Lo

Bakers JuiPB.o caveanwn
Chamberss CoFa sves
Dodsons Mol o:00000
KHickamons T.Y o us

*

*

£

*

5

*

"

*

&

PAYROLL /B
Lewiss Qabs s2aaaauus
P’Eiffv‘:‘f“ﬂ Lu{:n KoM OH MW oM N #H
p@t%‘pﬁfﬁﬁ? Bu LI N N R ]
Rodriguezs Fo avuesan

You can combine the twoe files with the commands
HFPFEND PAYROLL/E TO PAYROLL/A
FAYROLL/A wiil now Yook Tike thiz:

Atkinzs W.H.

Bakers J.B
Chamberss

Kickamany

Mitlers L0
B

Feterzon:

E ]

£

PR xR =R AR

% 2R R R ®E B BN

L

Podzorny MM e insaanns
‘}“Q(?d NoW o o4 B N M

Lewizs G.E.

*

# 4 4 M o oNoew

¥ 2 % ¥ x v & H

CHERE I B

The file
d Filesz)
apd record

profected
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Rodritoezs Fuo wwesess - .

FAYROLLL/E will be unatfected.
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ATTRIE
Change a File’=z Passwords

ATTRIR file {h€G=Pa55wq;dm]s UPD=Prazsword—Zy PROT=level ¥
filg iz & Tile srecification.
ACC=pazeword-1 etz the acceszz word eaual to pazzword-1.
If omitteds accezrz woard iz unchanled.
UPD=pazsword—2 sets the urdate woerd e=mal to Fassword—E,
I¥ omitteds update word iz unchanled.
PROT=1level zpecifiez the protection level for
pEA 4R
arcess,., I omitteds level iz unchanded.

l.avel Dedraee of aceezzs Granted by accezz waoard
NONE Mo acoess

EXEC Execute onily

READ Read and execute

WRITE Reads execute and write

RENAME Renames ready @xecube and write

KIL.L Kills Renames read: execute and write

{Yive: acoess: word total acoess)

#F MNE BE X NE ¥X ®E px FE RF WX DR NE XN DE 33 WE 4 TR
#8 HE mx B8 Rx RE AW 5 RE ME @3 #F an RE Nk A4 wn ANk

ATTRIR lets wvou change the razzwordszs to an exiszting file. Paszzwords
are initiallw az=zi%ned when the file is created. At that times the
update and acceszz words are zelt to the zame value {either the

S password vou sprecified or a hlank razswordl., See Charter 1 far
details on accezs and update Passwords.

Examrles

ATTRIE DATAFILE ACC=JUlLYl4s UFPD=MOUSEs PROT=READ

Betz the acrcezz pazzwerd to JULY14 and the update rPasszword Lo MOUSE.
Uze of the access word will altlow onlw reading angd executing the
file.

ATTRIE PAYROLL /BAS.SECRET ACL=s
Sets the acoess: woerd o bBlankz., The erotection ltevel azzid9ned to the
aocezs woerd iz left unchan9ed.

ATTRIE OLD/DAT.Arrlaz UPD=.
etz the uysdate pazsword o blanks,

ATTRIE PAYROLL/BAG.PW PROT=EXEC
[eaves the accezs and update words unchangeds but chanfez the level
af accezsz.

ATTRIBR DATAFILE/1.FPRN PROT=,
Shangdes the access level o Killd.

Suprose wou have a data files PAYROLL: and wvou want an emelovee to
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pze the file in preparind ravohecks. You want the emplovee to be ‘
able to read Ehe file bul nob to chanGe 1%, Then use a command
Tiket
ATTRIE PAYROLL ACC=PAYDAYq: UPD=Avocadas PROT=READ e
Mow tell the clerk to yse the pazzwerd PFAYDAY (which allows read
onle¥y while oardy wvou know tThe pazzwords Avegados which rants total
aceezs bto the File. : . : .

Suepoze vou want bo t@m@&rarzi? ‘stop arcezz fo the Tfite. Then use
the command:s : . : .
ATTRIB PAVRﬂiL Avmradm~ P&ST NMME - o : .
Mow the use of the rassword PAYDAY 9rants ne access +¢ the f11¢, T
restore The rpreviocus dedree of arcezz: use the. command:
ATTRIER FavREol L. Avarada o PROT=READ .. :
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AUTO- L T S T
Automatic Command after Swstem Stari-Ue o

P AUTO command—line 5
5 cooeemmand-line: ig:a TREDOS command. or . the name - :
: 2T an executable Prodram file: 8

Thiz command lets vou provide a command to be executed whenever
TREDOS is sztarted (FPower-up or reset). You oan use it to et a
dezired, rrogram ronbding without ary orerator action remvireds e
tveing dn- the dates and Lime. - - S R

When wou enter an AUTO commands TREDOS writes command—lineg into
start—up rrocedure. The AUTO command dassz not check for valid
commandss if the command lime contains an errors it will be dete
the mext time the =vysztem iz started ue.

Examrlas

AUTO DIR €5Y8)> _
Tells TREDOS +to write the command DIR A5YS5)Y at the end of itz
start-upr procedure. kach Lime the Syvstem iz reselt or powegred ups
will avtometically execute that command after ~vou enter The date
time.

AUTO BABIC
Tells TREDOS fto load and execute BADIC #ach time the Svsiem iz
started up.

AUTO FORMS CW=RaY For 8-1/72% wide eraper
Talls TREDOS to rezet the pripnter width rarameter each time the
svetem iz started uw,

AUTO PAYROLL /CHD
Tells TRESDOS fto Taad and execute PAYROLL/CHMD {(muszt he a
machine~lanSuade prod9ram? afiter each Dystem start-up.

AUTO DO STARTER
Tellz TRSDOS to take avtomatic command ineput from vhe file ramed
STARTER @ach time the Svitem iz sthtarted uep. See BUILD and DG,

Te eraze an avtomatic command

Twret
AUTO
Thiz= teli=zs TREBDOS to delete anvy avtomatic command and reset the
mode.

start—ur pProcedure to 8o directliy to the TRSDOS READY

Important MNote

You cannot over-ride an avtomatic command. Therefore he zure a

o Pt

itz

cted

it
and
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b
%

erogram is Ffully debugded bgfﬁre making it an avtomatic command.
Furthermores srodrams whick . éxecuted via the AUTO function should
normally Provide a means of exiting to the TREDOS READY mode.
(Unle=zz the BREAK key iz blocked by the uzer prod9rams srezzing BPREAR
will get wou bhack to TREDOS.)

SGamrlae lse

S8uproze wvou want the TREDOE to run a certain BABRIC pro9rams MENU,
wach time it iz ztarted up. That wavys an orerator can turn on the
Computer and 9et Y9oing without having to enter any TREDOS commands.

Then use the command:
AUTO BABIC MENU ~Fi2
to Frerare tThe Bvyzitem to run the BASBIC prao9ram esch time it =tarts

UpP. (See BASIC Reference Manual far details on Inading RBASIC.)
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BUTLD
Create an Automatic Coammand Inrut File

: BUILD file *
H file iz g Tile zpecification which cannot inpciudse H
u an extenzion. 3

This command lets wvou create & an sutomatic command inFut Tile which
can bhe executed via the DO command. The file musht contain data that
wauld normally be ftvyeped in from the kevhoard.

PUTILD fFile= are eprimarily intepnded for razzing command Timez ba
TREDOS Jdu=t az if thev'd been tvped in at the TREDOD READY level.

PBUILDLNY New Files

When the file wou zpecifty does not e=xists BUILD creates the Ti1le and
immediately pPramets: wvwou to bed9in inzerting lines. Each Lime vou
comelete a lines rFress SENTER:. BUILD will 9ive wou ancther chance
to re~do the line or kesr it. Frezs <ESCH fte erasze and re—do the
Tines: <ENTER> to s=tore it and start the next line.

While tveing in a lines wvou can Jse 42— and —> to pozition the curszor
for- corrections. <BACKERPACE:® alszo uworks az uszual. Be sure the curzor
iz at Tthe end of the deszired line before vou pressz <ENMTER>.

T end the BUILD Ffiles zimelw rrezz JENTER> at the bheQinming of the
Times i.e.: Wwhen the meszades
TYPE IN UPF TO & CHARS

Iz disprlaved.

Neate: Prezs=ing <BPBREAK> will atza end the file., Onlvy thoze line=
that have been Flag9ed like thi=td

¥xx | INME STORED IN FILE #%%
will be =zawved.

Editin® Exizting BUILD-Files

When wvoay specify an exizting file in the BUILD commands TRSDOS
assumes wvau want to edit that File. Before ztarting the ediits it
cories the file into a2 new file with the =zame name hbhut with the
extension FOLD. That wavs wou will have a backur coapy of the file
it was hefore being edited.

il
i

Maote! Editing an ex<izting BUILD-Tile reauires tThalt vod have
write—access o the file. That izs if the acceszs: rassword has a
protection Tevel which doez not allow writing: then wou must suprly
the update razzword.
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Ewvamele:

Buppoaze the Tile ZTARTER already e¢xizizs and vay tvre the commandt
BUILD STARTER

TREDOE will firzst copv BTARTER inta a new Tile STARTERAOLD (i

STARTER/OLD aiready exiztss srevicuszs goptentzs are losti. Then it

will let vyou bkegin editing the file. Az wou edit the fz?as the

wprdated limpez wildl be written -into STABTER. :

BUNMLD will dizpiay the exizting content
time. Beneath the line 1l an opticon lis
K {keeris I (deleteds T (ingert)s R (p

g oot the Files one Tine at a
.-!: P = .
aplacels B fwyit) 7o,

Tyre the Firzt letter of the deszired aopbian anﬁ'wr&as ~hN?FR‘

KEEF OPTION: Copies the 1ine ss-is inte the rew files amd-diseiare
thea ﬁ;ﬁt ling For sditing.

DELETE OPTION: Deletes the Tine bv nob corving it inte the wew Files
ard dizeliacvz bthe next lTine For editing.

INSERT OPTIONT Allaws wouw ta inzert Tines AHEAD of bthe line being-
disrlaved. Uzing this option iz like enftgring limes into & new File
B E dasurzbwd aan@. D - s : i

Aft@r ﬁDU-PPéZ:"ﬁNIER TREDQE wi??r@ive'vﬁm=a mhana&f*c“e~ 

(k=1 arnd
re~start the inzert 11ﬁﬁwuﬁr B gtore the insert Tine. Fresik <ESCH
Tire.

to erazes {ENTER} te stmra it. You can +h@n Aﬁﬂ@rt anuthwr

To stop ins crtLHQs Pﬁaag-ﬁFNTER‘ at the hé%lﬁﬁiﬁ% &V %hw ilnw.r
TREDOS will then disepiaw the newt line snd the optbion tist.

REFLACE OPTION: Deletes the Hisrlarvred tine and Tets vou insert
rerlacement linez. Entering reslacement -1ines i1z tike entering lines
with the insert aptian. Prezz JENTER:> at the bed9innin® of. 5 1ine to
stop inzerting.. TRBDOE will. dis=rlay the next line and thse ortion .
tizt, e

ST, GRFTIONT Endes fhe ediding zezzion. AT remdining lines will bDe
copied inte the new Fille az-~iz. Befare cvlozing the Files - TRIDOS wild
azbk If vou want Yo add new Tinezs o the end. (IF vou =imply want to
add to o a File but make o other chanSes: tvyrpe © at the bheginming of-
the edit sezzion. )

=% 4 mnd u? ?11;

w&aﬁﬁv@r ER&EG% rwaghev the:endfﬁf=th@ fi?@s?it=wi§}.aak-if TGuv§aﬂt
o add mew lirez at the eod. Tvee ¥ <ENTER: to adds: N <ENTER> o end
Ahe editing zession. - 0. - o RS R S S :

Adding YTipes at the gnd of a File iz Jdust fi?$‘uwiﬁ$ ﬁhé iﬁé&rt Tine
arptian dezoribed above.. Type <ENMTER:> at *ha hﬁ@&ﬂﬁiﬁ% nf:a Aihe o
stom add}n% arnd Céﬂ*é thﬁ ?13&," R

To recover a BUILD fije’s previous contentz
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There are a courle of cases in which vou may need fTo do thiz., Let’s
AEEUme vou are #2diting a2 Ffile namsd STARTER.

L. Affter ending the edit zezzians wou reéslize that vou have made ar
grrar: and vou want to recover the eraviows wversion of cbhe file. . o]

2. Yeou acelkdentally press JBREAKE and end the edidt sessiond only

those tines That have been flagged Tike thiss R
s LINE -STORED 1IN FILE #%% e

will ke =aved i chbve new fiie named BTARTERS &

The 'erevicws file contents are pow =tored 1o - BTARTERAOLD,.  IF vou
want ho ore—-edit othis Filse wauy muost Coey i Or Bename 1t b0 & Ff1le o
pame without an extenzien. Far swameles wou might uzé these o0
commands

COPY STARTERAOLD TO STARTER féBﬁf
Mow vwou can edit the srevious File’z contents. Tyveed

BUILD STaBRTER
To start edifting.
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CLEAR
Clear Uzer Memory

i CLEAR :

Thiz command 9ets vau off o a Ffresh srart. It zerces duser memory
{loads binary z2eras iptoe each memory addrezs above X7Z7FF7), It alszao
returng the Bvsbtem to the =tate it iz in when the Firszit TRBDOS READY
messate arpeari! initializes the inrut/outrut driverss up—protects
all memary and rezets the stack.

Examrle

CLEAR
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CLOCK
Turn an Clack-Dizelay

t TLOOK  Lewitehd

= i - ¥ "
% witeh 1= one of the eptians:s ON or OFF.
: IT switch is molt Qivens OMN iz assumed.

3 R e T T mmp——— e LR e Rt prr— e e e e s v oy P

#€ #% um  ax

Thiz command contrals the real-time alock dizgelay in the urper righi
corper of the Yideo Dizsrlavy. Whern it iz ong the 246~hour time will be
disrlaved and updated ance wach zecondy regardlezs of what prodram
iz execuling.

TREDOE =ztarts ue with the clock off.

Motes The real-tims clack iz always punningy regdardleszs of wvhelther
the cleck-dizelaw iz on ar off.

Examrles

wrare rard it sreeh e ey e oo

CLOOK
Turnzs on the ciock-dizrliavy.

CLOCK OFF :
Turns off the clock-dizrlav.
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LS
Clear the Soreen

R i

it to eraze Ainformition
amrles Tile zpecitications

This command cligars the Video Display. Use
that vou don’t want athers to sees Ffor ex
which ince Tade FASTWOrdS.. T Lo :

Examela

Cl.G

Samrle s
CREATE PERSONMNL /BAS. zecure NGRANS= @A
CLS
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LRy
Copy n File

fOCOPY file 1 TO file @ JARS}E x
H file 1 and 2 are file zpecificationz. For single- z
H drdive coplezs bthe File namess MUST BE DIFFERENT. z
= ATOE is a delimiter. A comma o SPace can xlsc be used. s
H &S ir an optional eparameter f211ing THREDOS to copvy A
i Tile 1 even it file T slready 2wiztz, The previous H
g contents of fils 2 will be tost. H

This command copilez File 1 inta the new File defined by File 2. IF &
dizlk nmame iz inciuded in #ither file specifivations TREDIOR wil)
ansure That the arerepripte dizkette iz inzerted before mabking the
cary, Thiz allows vou to copy a Tile from one diskettes to snothers
yzing A BINGLE DHRIVE 1f necessary.

Fhen wou do oot s8dd the ABRY {("ghzolutelv") parameters THDEDOE will
HOT owverwrite an exiztin® file that matches the serecification file
2. Inztead it will Qive wvou an errar messade. Use the ABRE ceiion Lo
gverprites {destrov) ap ewizting File.

Mormallys COPY uses memary helow X° 3808873 howevers when copvying from
o diskebtie to ancther in g SINGLE drives 1% will uvse memory ue Lo
the start of profteched memary (fg¢ "HFemory Remuvirements of
TH@EDOE ).

The digk pamse must alwavs be epreceded by a drive specifications
atherwizes it will be idnored.

For sintle-drive cople=s from one dizk to anather: bhoth dizhk names
and drive szswecifications must be srovided.

Examrles

COPY GLDFILE/RAS TO NMEWFILE/BRAG
Coapies IFILEARAS into a new File pamed MEMFILEABAS., TESDOE will
search through a1l drives for QLDFILESRAS, and will cory 14t onto tthe
firet diskette which iz not write-proteched.

COPRY NAMEFILE/TAT:@(DEFTS) TO FILEAATXTiB(DEPTAS
Thizs command seecifies a ane—drive copy Trom a dizkebte pamed DEPTOC
to another disketite named DEPTA. TREDOHE will srovide the neceszary
promerfing b0 accomeiish the coepvy. 8ince it’s a2 ene~drive copvs file
names must be differsnt.

COPY FILESA TO FILEAB: 1{DOUBLE
Thiz command caries FILEAS to FILEABR. THSDOE will zearch all drives
for FILE/A» and will egauire vou o have or insert a dizketie named
DOURLE in drive L.
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COPY MEWFILE TO oLDFILE {aBsd
Performs the coey svern if OLDFILE already emisztzs in which caze itz
pravious cantents are Taozt.

Samelie Use

Whenever a Tile 1z updateds uze COPY fo make & backur Tilile on
anobiher disketite. You can alzo wse COFY to restructure a Tfile for
fazter access. Be zure the deztimation dizkette iz already leszs
sedmented than the source diskettes oltherwisze the pew Tile could he
mare sedmented than the old one,. (Bee FREE for information on file
segmentatian.?

T rename & File on the zame dizkettes wusne RENAME: not COPY.



MODEL II TRESLOS COMMANDY FAGE

{M2DOS2A 8/6/79)

CREATE
Create a Preallocated File

CREATE file €NGRANS=n» NRECS=n2s LRL=ni, TYPE%]att@f}
file is a file specification. '
NGRANS=ni indicates hew many Qranules to allucate.

If MNGRANS iz cmmwmitteds the number of Yranules
allocated iz determined by NRECE and LERL.

MRECS=n? indicates how manvy recoerdsz o allow for.

If NRECE iz omitteds HMORANDS determines the zige of
the File. KHhen NRECS iz giverns LHL must alzo be
e Qiven.

LRL=nd indicates the record Tength (Fixed-lengih
recards onlvi. 03 must be in the range 125462,
IF LRL iz omitted: LR =294 iz uzed. When LRL iz
givens NRECE must alzo he Qivern.

TYPE=laebbter aspgtifles the recard bypst letbter g=uals
F (Fiwed~tength records) er ¥V (Variable-lentth
recordz), IFf TYPE iz emitbeds TYPE=F iz used.

Mote: TNGRANSY and {NRECS:LRLY are mutually
axcluzive. '

PPk v ey ey e e et T A St Y R AR AR AR WA VRIS WS PAES SN 71N gora $Eris Burd§ 1TTES ovenE KT svesd ek seers Sewre P PR PP BPTH RO AP TS RO AP AP etee Yot i i b b b red e £k R Binne S Ban svana oyt

e gk MW WM AW A% ¥¢ nk ¥ sk A2 AR RE ED

BE £T dw H3 A% A OB BN WM §¢ WN KB W% 4N wh 5% WK @om mn dW

RO OEE MR HE HN R

Thiz command lTets vou create a File and pre—allocate {(zet aside}
zrace Tor its Future contents. Thiz iz different from the defaultl
{prormal )l TRBDOE erocedures in which zeace 18 allocated o 2 file
dynamicalliysy i.@3 ar necessary WHEN DATA IS WRITTEN INTO THE FILE,.

With esreallocated Ffilezms upuzed szeace at the end of Ffile iz NOT
deallocated {recovered) when the file iz Clozed. Hith dvnamicallw
allancated filess on the other handy unuzed seace at the end of the
fite IS recovered when the file iz Clozed.

Motet With pre-atiocated Tiless TREDOS will allocate sxira srace
when vou exceed the pre-allocaied amasunt duripng & write arsration.

Yooy may want to use CREATE to eprerare a Tile which will contain &
Erown amount of dete. Thizs will uzsually sereed ue Ffile write
operaticonszy zince TREDOE won™t have to doe periodic allocations

during the write orgrations., File reading will alize bhe faszters sinoe

pre-gl tocated Filen apg lezs dizperzed on the diskette——resuiring
less motion of the read/write mechanism to locate the records,.

Examele

et e s e s e e

CREATE DATAFILE/BAE NRECE=JIBE. LRL=234
Createz a File named DATAFILE/BASs and allecates zeace for 3686
PShH~byvite recoards.

Lyl

CREATE TEXT/1 NGRANS= 1B TYPRE=Y



MODEL II TRSDOG COMMANDES PaGE 32

q

ite named TEXT/1:s and allocates 100 9ranulesz. The file

GCreates a i
ain variable—lentth recordsz.

will conta

CREATE NAMES/TXT.IRIS NRECS=530y LLRL=3A

Createzs a Ffile mamed NAMES/TET sraotected by the razzwoard IRIS. The
Fite will be larde enaudbh o coantain S5838 recordzs each 30 bhvtes
Tane.

You can alloecate srace acoerdin® to number of 9ranules or number of
records. (A Yranule contains 1280 byvtezy a record rontainzs from 1 ta
256 bvtess depending on LRL.)

The 9ranule 1= the unit of allecation in TREDOS: 4T vou ask for 30
granutless that’s ex=actly how much =pace the file will aet.

Ify on the other hands you zepecifv the number of recordss TRHBDOH
will 9ive vou the NUMBER OF GRANULES which are resuired to COMTAIM
that many records. For gxamerles if vou specify 188 records and s
record length of 4@y vou’re aszking for a total of 108 # 40 = 4H0A
bewbtes, Since TREDODS allocatezs zpacezs in unitz of dranuleszs (1286
bwtesds wou'll actually 9et 4 franulez~—contalining S12¢ bviesz.

Record l.ength {(Fixed-l_ength Files Onlv)
A record iz the =wuantity of data TREDOS rroceszes for vou during
dizk oprPerationz. The record lengih can be any value from 1 to 254,

File Tvpre

TREDOE allows two tvees of files?! Fixed-len9th Record {(FLR) file=
and Variahle-Length Reocord (VLLR) files. With FLE filezys the recard
lerngth (from 1 o Z56) iz zet whern the Ffile iz ereateds and it
cannct ke chan9ed. With VLR filtezs the lepndth of each record iz
independent of all ather records ifn the Ffilte. For exameles record i
might have a length of 783 record 2 333 record 3y 22593 etc.
Variable length records conzizt of a lentth bvie followed bw the
datar and can contain up o 284 bevtezx INCLLUDING the len®th bvte.
For- further explanation of file
Technical Information.

51

hrgetures allocation and tvPess

"
e
]

To CREATE a Tile to he uzed bhv BASIC

1. Decide how many records the Ffile will contain.
fthiz 1s Jdust an estimate. IFf the file evceeds this
numbers it wild auvtomaticzlly he extended. )
2. I¥ it iz a Direct accezz Tiles determine the
optimum recoard length (frem 1 to 356, IF it iz =&
seAuential accesz Files the record Tength muszst eaual 1.
J. Uszg a CREATE command like thiz®
CREATE File LNRECS=numbers LHL'lunGth}
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‘Samplie Uze
Buppaze You are g9oing ta store perzonnel information on 2506
amplovees: and sach data recoerd will Iook lTike thiszt
Hame {(Ur fto 25 lettersz}
Goaerial Security Numbar {11 charactersd
dob Dezcristion (Us te 97 characiers)
Then vour recordsz will need o be 25+114+92=128 bhvies Tong.

You coagtd create an appropriate file with the command?
CREATE PERSOMML/TXT MRECS=2%0. LRL=128

Once createds this rreallocated file will &allow fazter writing than
would a3 dvnamically allocated files zince TRDOB wen®'t have to stow
writing reriodically to mllocate more sPrace {unless: vou sxceed the
pra—allacated amounitl,
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Fezet or Get Todav’ =z Date

fia

: DATE  mm/dd/ e :
: mm iz a ftwo-digit month zrecification :
: dd iz a two-digit dav-of-month srecification H
H Wy is oa Fouyr—3igit vear zpecification %
: TF mmsdd/ vy are 9ivens TREDOLS reselszs Tthe :
H date. IFf mm/ddlvesy iz omitteds TREDOS :
: dizrlavys the current date and time. :

Thizs oommand lTekz vyon rezet the date or diseiay the date and Lime.

The aperatar zetz the date initiallyw when THSDOS iz ztarted up.
After thats THREDOS updates the ftime and date aviomaticallys uzing
its built~in clock and calendar.

Yeau can epter any four-digit vear after 1999,

When +ou resusgst the dates TREDOS disriawvws: 1t in thisz format:

THU . 19 1979 288 -— 14.1%.31
Tor Thursdaye July 1%y 197%: the ZAATHh dav oFf the vearys Z:13831 pm.

Motet IF the Ltime raszes 23.59%.5%y TRSDOS does= not start over at
. B @, Insteads 1% continues with 24.80@0.80. Howevers the newt
Lime wvou uze the TIME or DATE commands Tthe time will be gonverted to
ite correct Z4~hour valoues and the date will be updated.s IF wou lTet
the clock run Past S59.39.59 it will recyole Lo B@.80.800s and Lhe
date wiil not be verdated to incliude the S@B-hour period.

Examples
DATE
Disrlayvs tThe current date and time.

DATE @7/18/1979
Rexzets the date to Julwy 18y 1979 and dizplavz: the mew date
information.

Samrle Use
In addition o resetting and getting the current dates thiz command
can be uzed o provide compelete date inTormation on any date.

Fore o exameles the commandd
DATE 1Z2/87/1941
tells wveou that Decembe

r 7
the vear. It alza resets

s 1941 Fell on a Sundav: the Z4i=t day of
the currepnt date.
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DERLIG
Hitart Debudder

W R BT i LY FTRSE PVARS FYHY EFREN FPRPS PO AN ISRV FYZSH LS Tt AR (VLS PRARE BOBES FILLL EUAR S WAkt M VL AR TN TP T i T P P PR SRS SRR SR P S S LUE A M 41V FEUT BT TRIR TELS SRR SRS SRR SRR e Ay T e =1t

DEBUG frwitehd
zutibol iz one of the following earametersd
O ftorns an bthe debuadfer.
GFF turnsg off the debudter.
If switeh iz oemitted and debusgsr iz offy
TRSEDOS tells oy so.
If zwitch itz womitbed and deboulsr iz ons
TREBNG enters the debud monitor.

[ s R T T Y PATY RARR AP B6088 A4S o e b B Tt G e ey B ) b ok ey [ ot i [PV

Fx ¥R wE AT pEe BF go AR dm S

¥x BB L @R MR K& E¥ £% BT wm

Thiz command setsr ue the debug monitors which alfows veou toe snters
tests and debud machine-lanfuads praogdramz. 13 alze inciudez an
Upload functien to allow transmiszzion of data from ancther dewvice to
the Model [le via the hullt-in zerital interface {Chansel Bl.

DEBUG Ioads ints the Wigh memory area sometimes reszerved bee TREDOS
For seecial erogramming (see TREDOS Mesmory Marl, While DERUG 13 ons
TREDOS will suvtoematically protect thiz ares from bheing overlaid by
PASILS apr obther user ero@rams. To usse DERBUE from BaBICy wou must tarn
DEBUG onn hefore wou start BABIL.

While DEBUG iz any gvery tims vou atiemrt o load and execubte a user
pradrams vou will enter the debus monitor. In thiz modes wou Ccan
gnter any of a special et of sinpSlte—key compmands Ffor studving how
Vour Froegfram i3 workin®,

DEBUGR can oanly he used on rro@rams in bthe dzer area (X7200800° Lo
TP Y.

Fuamples

DEBUG

TF DERUG iz offs thisz command tells wvou fo. IF 1t iz ons this
commaEnd enters the debuy monitor.

DERUBE OFF
Turns: of f DEBUG and un—protects hidh memerv.

DEBUG ON

Turns opn REBUGE i.e
highk memoprrs and =
will be zcpraltled. T
Times on the diszela
debhuti monitoar dizs]

:+ loands the debudder inta RHIGh memarvs probeactsz
by o oa Yaoroll windowTe-s block of Times that
e zcrell window will consizt of fThe bottom 11

ke

&

r

The tor 10 times will he used to contain the
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To enter the debug moenitor
Towped

DERUG ON

DERUG

While DEBUG iz oany wou can alse enter the debud monitor zimely b
tvring File zrecification of a uzer prodram. TREDOD will load the
Frodram and trapsfer contral to the debugder. The transfer addreszs
for the prodram will be in the PO redister dizrlav.

Dtarit addr. of Tthi=z Flesw contents of HBEIT charachters
Léd=bvie row of RAF each bvte in row LU Far nan—

dizrlay charsz.

RaDI0 SHACK MODEL 11 DEBUS FROGRAR
L I L F P Vi YA BE EE 75 CHE &A C3X A4 DI BB 57V R L T I
A 446 WBE DA BB GH G8 BE A4 AT DO B BB 53 B4 45 S A
40 BE RE OZE OZE 2T 49 @O A4 24 B OZR BB AR 36 ZE Mananos DD {30EBAH,
BB O3B 3@ 3@ 31 2w 0n 2@ B o A1 B3 2A 4% 33 24 BEOaly. 8 a5 13%
B 2 49 33 24 DB G B an Bl BE pE B ve g e B 3 -
ha BE BE Bn e el al B wE B aE an Gn 00 898 o .
aE Al B e i . @i Bna nE own Bl Gl BB Bl ah ae R A AR E R e .
By B DE e @ R e o un AE PE on BE e Eh on ae M mmenam e s s
Sp_ GZHPRC AF B E k.. 1X g AF7 BCY O DE' HL?
SEAEE RPN SRR HARE BERE BRRE GO GEHE EBR OREEH GREE DAY BEEH

e o e W Rl Flats ehiCea
Counter Fointer {P=p 0\

The T iz Tthe command prompts meaning that wou can enter one of the
2ipngle—bkeyw commands. Frezz <H> (for "helr") Lo dizrlay a "menu" ar
izt of debutder commandz. To enter one of the commandss press the
letter which is caritalized in the command menu. For exameles ta
enter the memory command {("raM®)s Frezz SM>.

ozt commands will eeoamet vou o enter additicnal infoermation or
subcommands. While entering command=z: and subcommandzs the Following
kews are usefuyll
LESCE Returnz to the 7 promet and cancels the command
ol re ina
TBACKSFACE> Backzraces Lthe cursor and eraszes previous
characher.
o - Curzor bhack without zraszing.
E Curzor forward withoud eraszing.
“F 1= In rertain zubocommandzs homes the curzar. .
LTaRx In certain =ubcommandzs tahs the curzar.

Command Dezscriptian
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Frezz <{B*» to =zet a breakeoint in wour erodram. When executicon
reaches a breakecintsy contrel returns to the debud monitors with the
erodgram counter Pointing to the breakeoint addrezz. To continue from
that points pPress <Cr. The origirmal ipztruction will be
executed—--BUT THE BREAKPOINT WILL NOT BE REMOVED. It will =2till be
there the next time that addrezz iz reached.

Mote: Place breakeoints at the beQinning bvte of an apcode——NEVER in
the middie of an instruction.

Prez=s <B>* fto enter the Break command., TRSDOS prometz woy o enter
the breakeaint number. Ur to eight hreakeointz are alloweds za tvpPe
in a number from | to 8. Next TRSDOS prometz wou te enter the new
addrezz for that hreakroint. If the hreakpoint has eprevicuzly been
zety TRGBDOS dizplavs the ald breakroint addressq: and the original
inztruction thait 9cesz in that addre=z=.

Motet! While a breakroint iz in places a DYV iz dizelaved in the
memary dizelay Ffor the hreakeoint addre=z=.

'. For examprle:s

? B #=1 A=2800 .
Puts a breakpoint (#1) at address X'2800'. The memory display for
X'2800'" will show a D7.

RADID SHACK DEL 11 DEBUG FPROGRAM
=ehe D7)BE ZE D& 43 F32 43 DE 4L b 44 L7 43 29 SE 95 s G G BL DL B

%8?@ o AL 34 2R O4E 17 4F 29 41 7A 4FE 8B AF 91 4F 1E Te A ML OIAZN. O, O,
EBE@ 38 33 5@ FD 60 DB &1 A3 &1 6D b4 Gl &4 D3 &4 F4 P3P, “wa.amd. d, d.
2833 &8 E7 L0 EA 6B DS 43 @4 44 36 44 B3 44 346 BC IF Tt TR DL DEDL DAY/

To delete a zin9le breakpoint without affecting any otherzs Press
TENTER? instead of pProviding a pew address Tor the bhreakeocint. To
deliete a1l breakerointss ereszs <E> for "empiv breakroint table®.

Continge

Prez= <C» to enter thiz command. It rezsumes exeouiion of wour

prodram at the addreszs pointed to by PC. Use it after the debudQer
.- haz ztorred at a breakeoint. The original instruction at the

breakroint addrezs will he executeds but the breakecint will remain

in rlace.
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Daecima]l Format .

=z D> to enter thiz command. I+t dizeplavs 211 addrezzez in
decimal form. Howevers the contents: of all redgizters and memory
L=

addrezses are 21111 dizplaved in hewadecimal. In the decimal dizplaw
Ffarmats vou muzst enter all addreszszesz asz Five—digit decimal numbers.

¢ breakroint fable. A1l breaskrointed
reztoraed.

Find Hex String

Frezs <F: thiz command. It will search in memary for o
string ur to 26 bhvtes loang. You most epber bthe zearch ztring in
hexadecimal Fformat. FPreszsz <ENTER> when wou have tvreed in the entire
string. The debud monmiteor will dizelay the Firzt occourrence of the
strimg. It it iz not in the search arear the current memopry dizrlavw
iz unchanded.

For gxamrles
TR S=2E00 E=4000 D=CARRT7R
Searches: memory from X 2ZE00° throuah X2 4908° for the three-hvie
hewadecimal ztring X*CREBTET . .
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Hep orma’c

Freszs <Xr to reszstoare the Diszrlay to hexadecimal format. In this=
modes all addressez must be entered az Ffour-digit hexadecimal
numbers.

Jumpe

Tvre «JF to enter thiz command. The debugder willt promet wou to tvee
in the address to Jump to. (Jumeing to a breakecinted instructian
will cavse &n immediate refturn to the debug monitor.)

For examele
7T J A=2DRD
zhtarts execubtion at X°2E0H° .,

Laad { Copry mem

[}
.

Tv#e whor to enter thisz command. It moves & block of memory. The

debudder will spraomelt vou ta bTyvee in bthe ztart (S=) and END (Es==}

addresses of the block Lo he coarieds and the destination addreszsz
(T} for the first bvbe moved.

The move i= increm@nta1= the fTirst bvte iz moved to the fTirzt
destination addresz: then the second o the second deztipation
addrezzs eto.

Examprtes
TOL S=2RRE E=ZEFE T=3000

Corpies addrezses from X°I2E800° Lo X728FB° ints memory from X7 30BAY to

X7 3FeY .

You can wsze thiz command ta Fil1l1 memory with a srecific values by
FUutting the deszired value in addreszs nnnney and using a command like
thiz:

7 L S=nnnn Esawes T=rnnnntl
Thiz will copy the value in oonnn into every location from ppont+l to
weme, For examples: 1f ZEAP containzs a XP280% s then the command:
TR L S=2E0E E=3I008 T=Iamil
fil11lz memoary Fraom 2881 o 300D with X7 2807 .

Debug OFfF

Tope 20 vo gxit the deboud monitor and fturn of ¥ DERBUG. A1
breakeaints zelt by the B command will be removed from waur Pro9rams
AND EXECUTION WILL CONTINUE AT THE ADDRESE® SHOWN IN PO

Pizeiay

L

i

i o
it o

#

Tvre 4P to send a copv of the Dizelay ta the Printer. Frinter must
have heen initiatized during TRSDOS startur or by the FORME
Ccommand.



MODEL 11 TRSDOS COMMANDS FAGE 40

Examine and Chande Memary

Tvee <Mz to enter thiz command. The debudder will promet vou to btyre
in the ztarting addre=zs of memory to bhe examined. A% zoop &% vow
Tvre in the comrlete addrezzs the memory dizelay will zhow the
128-bvte area ztarting with that addrez=. While the A=.... Promeri iz
Frezertsy val can z2orall theough memoary 16 bvtez at a time by
Prezsinyg <ENTER>.

TO MODIFY ANY MEMORY IN THE DISPLAY AREAYy pPre=ss <F1x while the
A=, .. s dirtayed. The cdrzor will move ur into the memory dislavy
Y -

While in the memory di=zelay areas uze the curzor contraol kevzs up
arrows down arrows - oand —Fs oand SF1r o eazitiaon the curszor to the
value vyou want to change. The 128~bvte bloack of memory iz dizplaved
in hewadecimal anmd ASCII foarmats and vou can modify memoryy by
entering hex values or ABCII valuezs desending oan the position of
the Cursar.

To s=witch from hexedecimal to ASCIT entrv or vice ver=as Fr th
/% kev.

=,

I

it
i

When the curzor iz in the hexadecimal areas enter hexadecimal
vatuez, The debudger will update the memory dizelay az vwou kEvype in
each mibble {(hexadecimal characters half a bvtel.

When the curzor iz in the ABCIT areas enter ABCIYI charactersz. Pr
/% to return ta he=adecimal enirv.

(]
i
in

TO CANCEL. ALl CHANGES in memorvs pPress <EHBCx. TO EFFECT ALl CHANGES.

Frezz SFEF.

Moadify He@izteirz

<R>» o enter thiz command. The R = promet arrearz. TyrFe in a

Frezs=

Tebtter indicating which reBizter—-ralir vou want fto change:
B Fer AF E  foar BC D for DE H for HL

X for 1X Yoo far 1Y

o for- AFT ¢ for BC? B ftor DE? L. Ffor HL?

The curszor will move osver ko the Firszh bhvte of the rediszter eair.
While in the register modify mades uze the curszor control kewvsy -
and —* o move aver one nibble at & time. Use <TAR> Lo advance tno
the next regizter Frair.

T CANCEL CHANGES in redgizter coantentss preszs <ESCH. TO EFFECT
CHANGES mades rreszz 4FZ-.

Press <85> to return to the TRSDOS READY mode. The debugger iz =+i1]
and when vouy lTead and execute a programs vouw will enter the debudder
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AYain.

et omd

Prezs <Ur fto enter the zerial ineput modes in which the Compuiler
gecepts zerial ineut from ancther device (Model IT or othear
compuater: eto,. t.

Eet ur the =zending device {e.9.3 another Fodel 1} or other comeuter:
to otransmit toe the Model 11 via the zerial interfaces Chanpel B an
back ranel. Tranzmiszionz must be RE-Z232C ztandard: with the
Following characteristicsd
' 1288 bsud

H-bit words

Mo parity

1 ztor it bhebtwsen words.

The tranzmitting erogcam must zend the data in “Intel (R) Parer Tape
Haw Format¥: desoribsd below.

Esch bvte of data iz zent as a pair of hexadecimal ABCII-caded

characterss

' 1y hidh nibble {most
bvke of eair.

Y lew pibbdle {Tems=t =zignificant four bitszsys sent asz zecond

bvite of pair.

For exameles the value X'F7° 1z sent as twoe byitess "F" (X7467)

Foltowed e 7% (XP377).

i

cignificant four bhitsds gent as first

Berauyse anly 2% and ABCIL coded hexadecimal numbers are zents data
ie always in the randge <X73B X34 or SR 41° X7 44675, Malues
autzide this ranpdSe will terminate recgrtion and produce an error
s natds .,
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Focard Format

Recordzs muszt he sent sz Ffollows:

v Character 4 H 2
! Number H Contents : Comments :
z i H g H i Svncoc-characier to :
8 g E indicate beldinning H
H : H of record. H
2 = ¢ High nikbie of ¢ Thiz Z-bvte =zestuence 2
H t recoerd lengith (N}:i  dives the number of 8
8 st o s s s s s s s s s s oo 8 B a PAHIRG An this 2
: 3 foboaw nibble of H record. Zero means t
; Popecord lengith {N): 206 bvie rairs follow.!t
H &4 ¢ Migh nibbkle of s Thiz 4-bvie zeauence :
E 8omshk of lToad addr.i Qives address where H
B ot e e o e e e e the data iz to sz=tart 3
z o foleow nibbhile of : toading. Address :
H fomsb of Yoad addres specifiied muzt be H
15 o s i i s i i s st i i i st i s in the uzer arsa 5
i & t High pnibhle of : CXPZBEAT s TOPE. 5
E 2 oTsk of load addre.: H .
H 7 foleoew nmibhble of t 4
H : Tsbh of toad sddr. s 5
: 8 ¢ High nibble of : Thi= bvte-prair Qivas H
H FOEOF f{end of File): the EOF code. Ay nion—1
: Pocode ' zerc value meanz end i
B o e s e e 1 e s B it 1 i i oof Tile {(no more 8
s g :oLow nibble of . records follow). & i
H POEREOF cods f wvalue of zero means §
3 2 T omore recoards Follow., :
£ 1% i Firzt bvyite of T First byte iz ABCII :
z ! Firzt data eair H code for firzt hex H
B o ] e e — e | i8R S fecond bvhe s s
: 11 t SDecond byhe of 1 SGCTT code Ffor second 4
= : fir=t data pair E hew= digit. H

{continued?
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Record Formats continued)
Character
Mumbier

At Y AR 4 AU St AL Lt i i s

8 4+ (N2

Somments

Al Bt e e bk Seafh g ombe s o cmrae ec dunrh dhid fobdh £l £okhh verac gt 4zee eame dondh AL AR ks

Cantents

PP SR NS AL bivie i\ AR B Joble MBI bl et i s A ALY Sy SIS

4B uwu R opm AN

Firset bhvhe of
Tazt data sair

s e e s s ot g Ssme Amans bt Sk PG Mo srim oy sopt b e

Last Pair of

e e e e e 1 e e e e dats characters

o4 LNRE) Becond bvte af
Tast data ealr
Firzt byvite of
data checkzum
high nibbhlaed

R LI

19+ (NEZ)

This pailr represents
Ly

278 comrlement of ths
dava fall bvis pairs

45 me WY B3I MR #R B¥ AF IR EX 4% gn

¥% % MW BE  A® AN »: ww =S5 U3 KN M# m: ¥¥ po mpe s 4K MR =x oe oo

K¥ A% e @K 9% BRI ORE @B WK da¥ BN EE W& W% W4 Bm KB MW

4 gfter the "E7
e e e i 4 i e e ur Yo bult nel dnclud-
il 09 IN®ZY ¢ Eecond bvte of in® the checkzuml.
: data checkzum plate that each bvwhe
: {iow nibhisd wnir 13 sconveried back
i to the aridginal bhyvle
H of date before 3t 1=
H ST e .

" Es ma ek MM RN KR @ EN @A By AW 2E LR PR gk H& EN SE e& my A% &%

Mobtetd Onlv the dats bvtes {charactsrs 18 throusgh FHN®EY ) are saved
in MEmary.

Bamely reoords

; ot e e et . o . S s 4 b A ﬁ A A SR AN AN STUES FYLEC IIINT VWAT MR SIS MVI% ARFIZ ATHIE VAEE NIFUE YHIZ WO :
s Tharacter H Sample Data £
T Muinbeer ¢ AGCIT Hew VYalus !
'u 1 g L] = it 3& :
: z :oege 30 :
l 3 :: ¥t 2 H ""{:}: z
: ,{"‘ x H -? H ” :::i g
= i : g i pes =
H &5 z e A 2
3 ? £ s A 3
4 g : iae 35 E
5 b A i @ b 3% 8
i i H »oE B3 H
3 il H #pw 37 E
: i »‘;« ﬁ W "!? it :3;3 g
= 17% ] B X3 z
: 1 ‘{!‘ : # )2‘5 i 3% :
: 1 5.:! g # 1‘:) it x:% Z:;. :

Thiz record will contain Z bvte-pairs of datar

nE wrr rapresenting the value X°377

pgt o ngt rapresenting the valus X707
and will ztart Joading at X°2800°%. The ane—bvwie sum of the ariginal
bvtes (represented in eairs by characters 2 throush 13) is XTA37.
The 2%z complement of X*A%Y I8 X' 8SD?—-—which iz represented in bries
14 and 1D,
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Notez on Using the Usplaad Function

Berawze of the baud rate and the abszence of complex protocols For
grror handlings re—~transmizzionss stc.y the Upload functioen is
intended Tor hard-wivred machines: e.9.9¢ From a development machine
to the Model Il in the immediate vicinitw.
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IMEDOBER B/&/79)

DiR

Lizst the Dizketite Directoarsy

: DIR g €58YS. PRTY 2
H igd iz a drive srecification., {The caolon ¢ before H
3 i optional.) IFf 14 iz omitted: drive zero H
: iz used. H
H BEYS tellz TREDOS fTo Tist svztem and user FTiles ]
¥ IT 8YS is omitteds only user Files ars lizted, H
H PRT tellz TREDOS to list the directory to the H
H Frinter. If PRY is omitted. TRBDOS Tizts the H
H directory on the Conzole Displawv. 3

Thiz cemmand Qives wou inforesation about & diskette &rd the files it
moentainz.

Toe ravze the Tistings press SHOLD:, To caontinues eresz <HOLDY afiairn,.
Too terminate the Tistings eress <EGCH.

Ewxamnpl

e i b Afb el Pl B S

DIR
Disrlavs the directory of uzer files in drive zerao.

13
L

BIR 1 PRY )
Linte to the Printer the directory of uszer files in drive 1.

DIR LBYS:PRT ¥

Lizts to the Printer the directary of svestem and uzer filesz, The
bracez are reauired to prevent TREDOE from taking SY5 az an dnvalid
drive specification.
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Sample Directory Lizhing
Ty
€/
DIBK NAME: TREDOS  (3) DRIVE 3
FILE NAME{(Z2)  CREATED NTTR dgFILE REC(H
MM D ¥Y IYPE LEN
RAMDOHM O3l vy IRE T2 F 1
DEMG 7Ol Y D ¥ i
TEST RS B A Deyn F i
TEST/OULD 7 AL TR Dexd ¥ i
DIBPLAY ADERG PRSI Pyxm i &
DB Y OAL 7Y P F o284
%%  ABY FREE GRANULES IN = BATENTS =x%
fgw
What the coiumn headinds mean

o o o 55y (04 Vbl oot Y PTLPY PRy i e e e PPN HEN PEOY PRRR MR P YL P R SR RO WYY o s e

Dizk

mamse and extension
zword (1f apvyd iz

Marme—the
The rPaz

File

created. not

Creation Date--when the file waszs created.

Attributeg~—n four—character ¥ield.

DY I

The firset character iz sither F
' Far Data Tile.

The zeceond charachter iz gilther B far Sy
* for Uzer file.

The thivrd character

Mame——the pname szzisgned to the dizketie when it

Feor Progeam

Bives the paszword erotection zhtaty
zwoaprds ) .

PAGE 44

PEIAL/TT . B, 48,33 )
RMBRE MM R3) SPACE Ftﬁ)
RECSE  EXTS  ALLOC USED  BYTE

17 i {‘j} 5 /81 1é4é

LY 1 5 = (30
21 1 5 1 zag
7, 7 1 55 i S
1 1 = 1 @
17 i 28 17 7]

wxs Formaiied.

aezigned to 4 File when 1%k was
chiCiwn.

file o

cetem File or

X The Tile iz unerotected {no pa=z

£ The file haz amn arccess woerd bul mo
update word.

L The file haz an urdate word but no

BLOEEE
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.. uits o
£ The file hag both updats and acocwss wards.
The fourth sharscbter specifies the leved of access zzsigned
tTo the acress wopd:

G 1 Kill fvile and 9V€r?¥hiﬁﬂ Tizsted below.
ey HFername Tile apnd evervihing liszted below,
& Mot uzed
% Write and everviing listed below.
o Read and ever<ihing lTizted helow,
& Exerute amnlw.

¥ Morns .

File Tyre-—Indicates fhe recard tvre for the file.
F Fired-lentth recordzs fixed-—-Tend :
Y Variable—Yendth recaoards

G%)Raaard fength—&zzid9ned when the File was greated i{arrlies Lo
Fimaed-Tength record filez anlv).

("?>%umh&? of Reaerds-—how many 1o8ical recoerdzs have been written.
Azterizks si¥9nify mone have been written opr file has variable len®th
recardr and number written cannolt be talculated.

Wumber of Extentz-dow many zedments: {contifuous blaocks of ur to 32
granules) of dizk seace are atiocated ta % i File. Azterizhks zi8nify
norne have heen allocated.

Brace Allocated--How many zectoers (Z5H& byvie blocks? are allocated to
the file, Arterisks 2i9nify nons bave been allocated.

@ @'

:’3}, i‘:"V
&yl

;"“f"'s
""‘1@;

Uzsed——How many of thege sectors: have actually been written.
sz zignify none have beaen aliocated.

End of File {EOF: Byige=Uhowszs the zta g position i & zector of
the tazt record written.

. ? e Spsce Remaining-—tellz haw many Sranules (1Z288-bvyie blockz? are
Frese for storing new information. Alzo tellz how the free zrace iz
oranizeds i.¢.9 Row many contiguouzs bhiocks {gxitents) make ur the

< B

Frag space.
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0o
Bedin Auto Command Ineut Ffrom Disk File

DO Fite :
H file zpecifies a Tile created with the BUILD Command H

Thiz coammand reads: and sxecutes the lTinez ztaored in a zrecial-Fformat
file created with the BUILD command. The Svetem ewecutes the
commands Just az i1t thevw had been tvred in from the Kevhoardy exceri
fhat thev are not echoed to the Video Dizeplay (excerpt for PAUSE).

Command limes in a BUILD file mavy include libracy commandzs o file
srFecifications far user Proag9rams.

When DO reaches the end of the automabtic command inpeudt fFiles it
returns control fo TREDOL,

The commandz DO and DERBUG cannot be incluwded in an avtomatic command
input file.

Grecial Notes Ffor Rumning BASIC Automaticallw

You can include a command Lo popn BASIC in the DO File. For sxamples
the line:®

EASIC PROGRAM

Tells THEDOS o load and execulte BABIC. BARIC in turnm will Toad and
run FROGRAM. While the BASIC erogdram iz runnings the kevbhoard will
operate pormallys with one excepbiont prezzing SBREAR> at anvy LTime

terminates: automatic command inPul and returns wou to TREDOS READY.

To resume autoamatic command inPputs a BARIC erogram must return Lo
TREDOS READY via the SYSTEM command. IT the BASIC erofram simely
ends and return: to fthe BARIC command modes the kevboard will
Funcktion marmally EXCEPT srezzing <BREAK:® will automatically return
woup b TREDOS KEADY.

General Notez For Auptomatic Execution of U=zer Prodrams

While DO iz gxecubtin®s a uszer eradram cannpnot et ur a SRBREARKI-kev
Proceszing prodram. (See SETEBRK in "Technical Informbiocn®.) Inside
the user Froframs the kevhboard will Function nermallv. When the
Progdram ends and returng Lo TREDOS: auvtomatic command inPut wiild
TESUme .

Ewamrles

DO GTARTER
TREDOS will be9in auvtomatic command ineut from STARTER,after the
operator answers the Datre and Time prompis
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AUTO DO BTARTEHR
Whenever wou z2tart TREDOG: it will beSin auvtomatic command ineut
from STARTER.

Samele Use
Surppoze vou want o zet ue the following TRSDOE functionz
avtaematically on start-up:

FORME W=GH

CLOCK QM

VERIFY OFF
THEN uze BUILD to create zuch a file. If wou called it BEGIN: then
e the command?

AUTC D0 BEGIN
to rerform the commands eack bime TREDOD =startz: ue,
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Dism
Store a Program into 3 DRisk File

DUMF file 48TART=address~1+ END=addrgzz—ds TRA=
addreszs—%, RELO=address—4s RORT=lelraerd

file iz & file zpecificaiion.

STaRT=address—~1 zrecifies the ztart address of
the mamoary biochk.

EMD=address—~2 specifies the end adidresz of Lhe
memory block.

TRA=addrezs-3 zpecifies the transfer addresss whers
emecytion starts when the program iz loaded. IT
omitteds address—-4 1z wused.

RELO=address~4 srecifiez the start address Tor joading
the eprodram back inte memory. If emifteds addrezs—i
iz uned.

RORT=1elter srecifies whelthsr whether the eprofram is

3% OO =W RE WN BE  xx L E¥ 44

directly gxecutable From TRSDOS. RORT z2tands for
*Reburn GR Transfer®. IF RORT=Rs: bhen TREDOS can
Toad but not emecutes fFile. IFf RORT=T: then TREDOS

can taad and sxecutes file from the TREDOR READRY
mode. I¥ ROKRT iz omitteds RORT=T iz uszed.
Mete: Addresses must be in hexmadecimal forwms without
the X° *notation.

L Uit A O LS UEAS VIRAL USRS S SR 4R SRR SRS BB WK YLAR YRR 420 SR SEML £58 VS WO AV T AR SR P e S T e S Yo YA P AP A (P8 S o o ind WS JOAM {1 Ay AKE S THH, oS oned o e bt saetd Ak

£4 ¥E 90 AR EEK DT MEZ G@ BF KR PP MM F PO EF O3 pe  w%E BN K3 Fp OB AW
miy M4 O H¥ =Em B3I H#F PY px W s 37

EE S

This command copries o machine~lanfuade Froafram Trom memory inte &
erogram file. ¥You can then Toad and execulbe the prodram 2t any bims
by entering the file name in the TRBDOS READY mode.

Yau can enter machine lan¥uaSe prodramsz directlsy into memorys via
the DEBUG command.

Ewamries

DUME LISTER/CMD START=7808: END=7188:s THRA=7RESL

Creates a pProdram File ramed LISTER/CMD containing the erodram in
memary lovations RP7@0FC fto XPTIEE° . Whern Joadeds LISGTER/CHD will
coouPEy Bhe zams addrezzes: and TREDOE will srotect memory beginnindg
at XPVTHAERT . The prodram iz executable from the TREDROE READY level.

DUMP PROGZACHD BTART=LB8E END=&F88, TRA=IA18: RELO=ZZ20

Creates a rrodram file named PROGZ/CHMD containing the prodram in
addrezses X'GERBEY to XPAHFBBR’ . When Toaded: PROGE/CMD will rezide
From XP3E00 to XPIFGD. Execuition will sztart at XY3016°. The prodrsm
is exgoutable from TRESDOE READY.

DUMF ROUTINE/1 4START=4500, END=7000s RORT=R} .
Lreates & program File which cannot be execybted Fram the TREDOS

READY Jevel. Tvpicallys thiz would be s roubtine to be called b

arcther #rodram.
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{M2D0S3 8/6779)

ERROR

Dizplavy Error Meszaode

¢ ERROR number z
H pmumber i1z a decimsl number for a TRBDOE error code H

Thiz command diszrlays a descrirtive grror meszade,

ol o2 reverse {(Black-on-white) meszzadgde liked
% #® ERRGR 47 % =

¥You tyre back

ERROR 47

to s¢¢ The Tull error messad9e.

Example

ERRGR 2

Givesr wou the meszade
FARMIETER ERRCOR OnM CALL

When

FAGE 51

TREDOE gives



MODEL 11 TREBLOS COMMANDER PAaLE S _
FORMES
Het FPrinter Parameters

Forms £p = rage sizer L = liness W = widths € = controll
FORMES £7% o
P = patle gize bellsz TREDOS the total number of lTines
per pafe, IT omitteds: &6 iz used.

L = lingz tellz TREDOE the maxwimum number of line:z
to print hefore an auvtomatic form feed. IF
omittedy &8 iz used. lines cannct bhe 9rester
than pade zizs,

= widbh tellsz TRSDOE the maximum number of
characterz erer line. IT omitteds 138 iz uzed.

C = contral Pellz THSEOE +to initialtize the Printer

by zending 1t the zrecified code. .

The ewode can he hexadecimal value in the

rande <BFF>». Do noet use the X° 7 notation.
FORMS T iz a special wverzien of the commands telling

TRSHNE o advance erinter fto fop of Form.

Frinter muzt have bsen pPreviowusly initialized

and must he ready. When T iz Sivern in the

gEbion Tists any other kevwords in the option

list are i89nored,. '

=
i

®H O¥Y & Fx LE KK HE KK BE W AW WM ¥R AR A4 @R AF ER XIE AT UA EX
DE ED 3% BN NN AM K MW B e A% ¥R mw mh PH m& &8 AR S5 DR RR Nm

Thiz command lets vou zet uyp the TRBDOS Printer zofitware to zuli the
Frirmter vau have attached. IFf the Printer was on—lineg when vou
stgrted TREDOD: ard the default raramelers F = bbs L. = &8s W = 133s
and = @ are aspropriates then vou do noelt need 0 use thiz

command.

In addition fo zetting parameterss FORMEB verifiesz that the Frinter
iz wr-line: and 1t leitz vou adiust paper ta bthe top of form.

Euwamplas

FORMS

Fezets all rarameters to their defaull walues.

FORME =54

Hezets the mawimum number of srinied Jines rer rade to Sé: Tgaving
1@ linez biank on each pade.

FORMES C=14
Bends the initialization code X147 to the Printer.

FORMS 7T ‘
i

Advaences Frinter to tap of form. Uzeful when you have done some
printing and want toe start ne=t eprinting at tor of Farm.

Letting the Parameters
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Fade Size. Multirly wour form len9th in inches by the number of
printed linez pep inch te get the sarrrorriate valus. Mozt Printers
Print & Vlinesz rer inch. Therefore standard li-inch ferms have a rade
zize of &6 linez. That ™z whv the default iz PAGE=LEL.

.inesz per pafie. Thiz rumber determines the number of blank lines on
gach Padge. If wvou zel lines e=ual to page szizes then TREDOE will
grint every Ting on the rage. If wou z2¢t lines ==uzxl to pade zZize
minus &s then TRBOOHE will lgave & blank ltimnes oo gach #als. Lines
rer ratie cafnet ewceed pade =ige.

Width. Thiz npumber zetsz the maximum numbesr of charactersz per line.
iIf & pPrint Tine exceeds this widihsy TREDOE will smutsmatically break
the lineg at the maximum Tength and contipue it at the bhedinnming of
the next Print line.

Coptral Codes. Bome Printerz reauire an dnitialization code (For
gxampler Lo el up For double-zize characters)s The cods vou zgpecify
iz zent to the Printer during emecution of the FORME command.
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FREE

Dizrlay Dizk &Tloscation Mar

: FREE :d £PRT) 1
: td iz & drive srecification. (The colon § beforse d is 3
d ortional, If g iz omitteds drive @ iz used. E
3 FRT telis TREDOS te zend the mar te the Printer i
s IF FRY iz omitteds TREDOY sends the mar to the i
5 Comscie Dizptar. 8

Thiz command Sives wou & mapr of Sranmyle aliocation on a dizkeltte, (A
grandles 12880 bhvtese: is the unit of srace allocation.) Thiz
information is use=ful when vou want Lo arlimize Ffile access time.

Whern a dizkette hazs been uzed sxtenzively (file updatez. Ffiles
illedy ewmtendeds ebo.ds Filleszs often hecome se9mented {dizeersed or
Fragmented)., Thiz ziows the access times since the dizk readi/urite
mechanism must move back and farth acrazs the dizskebtite to read or
write to a File.

FREE helrs vou determing Juzt hew zevmented o dizketrts i1z, If vou
decide that wou'd lTike to rwmnra&n1:3 a Frarticular file to allow
faster acoesss wou can then COPY it ants a relatively "clean®
diskettea,

Ewample
FREE
Dizelawvws a free seace mar of the dizskette in drive B,

FREE {PRTY

Liz% the free seace map For drive @ to the Printer. The braces are
required 2o TRBDOS won’t take FRT as an invalid drive
specification.

FREF 2 PFRT
Liztz the drive Z mapr to the Printer,.
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A Tweical FREE Diseplavw

Four zpecial

T I

Track

COMMaNDE

svmbaels are uzed in

is

Informmtion

Unussed Granule
Directory
SBllocated Granule
Flawed

Herez a tvrical disslayvd

TR #
#Bl-Bar
#EL—-3E
P17
13-1é&:
P72
i
iRy B
R s
23341
3748
LGi-44%
4543
L s Y
533~56%
Ri-&BE
#l-bbd
L&
&HF-F 2
TR

THREDOS

X

X

¥

3

LA

the FREE map:?

{Unu=zable?

x

"

oL

M 5w

PAGE

3]

DRIVERA

%

X

X

X
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“ At i A S S 4 S8 S 4 e st s s e e s e S 0 e et e e B i S s 1 i e e e e e B i £ it st st s
¥ s s s e s P —— — P p— H
» ®
® 3
LU — I J— e D e e S 2t 2o e s e s 4 i 4 4 b o s . 7 7 i b e s s e e

Immediatelw after wou rhande dizkettez in anvy drives snter thisz
commarnd 5o TREDOS will be able to perform important "bhooskkeegping”
tazks.

Erampla
1’ ' 0
tells the Svstem wvou have chanded one of the dizhettesz.
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WELL
Delate o Fils

B icth dsiis et demre meees pimee e b e s Bhn g Sudbh Zhdh SO Ghsh Jurvh Fuien Salhe 20 KE SRR FRHS HIdP TRt G WAAA JMBY Shheh Vinat i askin o cmvas mAZLL BLear Tash HAdet bl URAY UK FRKS BIIAY bofih B B BHD AN BANL PR B A VA A M AL ikt et e a1 g
g KWILL File E
z Ffils ix m file specification H

Thizs command deletes 3 Ffile from the director+ and freez the space
attocated te that File. ¥ no drive iz srecifieds TREDOSE will zearoh
For the files zdarting wiith drive 8. Befoare deleting the files
TREDOS will diszelay the File rmame and The drive that cantains the
Fileo Twre ¥ <ENTER? fto Kill the Tiles N <ENTER: to cancel the
CeTdRa T .

Do MOT KILL AN OPEN FILE.

Ezamrlasz
WILL TESTRROG AR
Deletes the named File from the first drive that coniming it

FILL JOBFILESIDY. foagy

Deletes the named Ffile from the Tfirst drive that cantains it. The
File iz probtescited with the eassword Foddy,

MiLL FORMALIZE:3E

Geletes FORMALIZE from drive A

Bamele Uzez

When urdeting a2 files 1+t is a 9ood practice fTo inrud feom the ol
file and ocutrut uedated information to & new File. Thalt wawve 1f The
grdete i wean€s wou 3ti11 have the old File 2z a backur. When vouo
havae verified that the grdate File iz corrzcts vou cap H1i11 dthe otd
Filte,

RiLL iz stz uzeful in condunchtion with pre-alloczted filez. Buprose
el have Finizhed wriling to & rre-aliocated Tiltes and one or mors
granudlies apre unuzsd in the pre-allaogated Tile. Then wvou can oopy

the rre-allocated File 4o & dynamicallr allocated files and
atterwards WKill the pre-allocated file, Thiz iz the anly way to
radiyce bthe zize of a epre-allocated file.
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LIER
Diselavw Library Commands

@ . S — - [ o e

£ s s e i e v <o e’ 41 an m s, 0 1 418 s A i . e e e o e i T 5 e A A8 8 58 D ot .t S s o S v e e e 8
» 3
O O § =~ H
S —— [E—— Ll 0 i 58 SR 58 S i M s 5 St e e et o 1 S i 58 S0 5 S s b rre o e ot

This cammand Tists to the Dizelay all the Library Commandz.

Eramerle

L. IE:



MODEL 11 TREDOG COMMANDS PagE 59

LIBT
iizst Contentz of & File

LIST file {PRT: BLOW» Rerecord-numbers A¥
file iz a file specification
PRT tellz TRBEDOS +to liszt o the Printer. I PRY iz
amitted: the Consale Dizelavy iz uzed.
SLowW tells THREDRDOS to rause bhriefly after each
record. If omitteds the listing iz contimuous,
R=record-rumber tellz TREDOS the ztartin¥ record faor
the lizting., record-number must be in the range
T1.E5%3% ., IF omitteds record 1 iz uzed.
& tellszs TREDOE Lo Tist ABCII characterz apnly (no
hewadecimal values). IFf omitieds ASCIY and
enuivalent heuwsdecimal values are lizted.

#B 06 BA RE NN KT M3 ¥R EA AW BT wE py A
W8 MK BB @9 MM ¥¥ WE K@ ¥X O0 =2 ar dE

ak

Thiz routine Tists the contents of a file. The listing shows both
the hexadecimal coentents and the aABCII characterz caorrezronding Lo
gach wvalue, For values cuitszide the range X207« X"7E»s a reriod iz
disrlaved. :

Te stor the Tiﬁtingi Fress MOLD. Pres: HOLD a9ain o continue. Fress
<EBCr oar JBREAKZ to terminate the lTisting.

4E TEAIE 45045 SN Tbm T Tt S0

IS8T DATA/BAR
izts the contents of DATABAT,

LIST TEXTFILESL SLOW
Lists the cantents of TEATFILEZls rausind after each record.

LIST TEXTFILEZLD B=1081s A
The liz=ting z=tartz with the 188th record inp TEXTFILEZL. Only a8CILI
charackters are disrlaved.

LIST PROGRAM/CMD PRY
Lists the Tile PROGRAM/CHMD to the Printer.
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Listing Formatl

LIST numberszs each record az 1%t iz 1 vy and Frints a heading
chowing the relative eosition of sach bwite in the record. Here's a
samEle lizting afiter the command?

LIST VaRFILE  PRY

VAERFLLE TYPE=Y WED JUL 84 1977F 188 we (7,84 80 pAGE
(S 3 AR SR I U . SR v, UL L, IO, /. JRDG i SRR 17, GO 3 DVND.- 1 DR 3. SR s DO . SO vy P 4 SN .. i SO = 1 1 TR 5 . %)
1 L4 ASBEESALLEET T TV THERERTIOTAAAAARRERRECCCCOCDDDLDEEEEEFFFFIARBEBI 1 111
T SA3BIRS *déEJJA?*%ﬂ?ggﬁhddh3354“¢ﬂé4éqé4?4444%44§ﬁ44444%44“47uﬁa‘ﬁﬁééﬁ 37
444 4455535556455646 7Y T TTEEEERTY °?9111‘i?”?? BRAEAHA LSR5 3N L
1 ﬁﬁ%&&ﬁo&?“?f?SGBB&W#Gy3%AAAAEEP???fFC“DﬁDLJE£EkasF! TARE AL 440
1A IR ERLEEAAASIIZTISITIABNAIRL L4848 44 ARGLEEN A AG 43 40 5 4T3 : AREENARS
?% AAZA345454050 00 LLALET YT TRRBOM FFIiiilz FAASESs a0 A4 H%”ﬁﬁq&&wﬁﬁﬁﬁwi 1id ARIEALSA
1B IR RAAAAABRBEECCLOCCDD
. G GALL A RLLLLL0L4
4‘353%58}%;4&““&. *’? ’7/ﬂ<%dﬁu‘:?“‘?‘z‘? il 1;;1"M’7“3L5L’5 3L 4
4 .111112‘:;2353a$44MQQJJ3“3é5&687 FEVREEEEYY ???ﬁhﬁnHPB*BQQ“QQChnDDDEEP J@ﬂ%ﬁ
I SFRIFIAIIAI3 FRBIFAIREABIIEIIEIR2 332
BlilitiEy um333é$a44ﬁjﬁﬁﬁééﬁ&&??rffﬁﬁ&ﬁ&?????iii11?gﬂ??ﬁﬁBSEéﬁéﬁéﬁﬁﬁ%béé&é&%@@ﬂ@1111115P&x&$&@wwﬁéﬂ
1831
“‘“"?”’%} 11213 .
i gt 4444iﬁ55$5£éa‘?*x?”ﬁﬂHQEQQwQQAéé#ﬂEP“ J
5 wﬁm »swdjﬁ; 3§3$qéﬁﬁwn§ﬁ3 555335?“®é4k44444%@
R 1 A&ég?ﬁa€ C”P(DD SRR TR EY TEESGARI LI L
LHL= 1a8 35M3J3q3_u FAEEED . “4%%4&@“‘ AHNBBLBALLEABLQGA QR QU T IR
SLERIREA48 44T Ahdgwwamu..,;?R§88S??9€%1121‘AMM3 AEFA4 4445555086 4L60REORI 111
il RPEBSOOCOELDREEE
GO a4 484 ah 808848
T i
1
144 2 s
7 Ju3w44%%“5333Jmﬁ6%&mwwﬂ%1‘11§aﬁq
EX5 5
AERSSAhGhAGTT 7T TEESEETIRTR L
i f—i,“ L
iar
1
WRE = T
BYTID i1 J.~.3?.,.JH ..45..,&%*..?B...Eﬁa.*&@...ém..,?m‘.a?ﬁ.,.am.».ﬁﬁ,.,?ﬁud.*ﬁ.uiﬂm
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Here's

a samprle lizting aflter

LIST TEST FRTsA

BRUGTRT

BYTE f...5. . .30 229,28, .75, .. 38,

1 13148 IF TIMES = 11@) PRINY *Time

121 8 I8 A TEST . 1148 READ AP (. 1378 DATA J. 141892653589 79260 3,

BT . BB LU A5,

COMMANDD PAGE &1

the commard?

PN AUG @4 1979 218 ww Bi.i14.36 FAGE |

. TN L P ' I - I 4 TYITY -+ I - 5 P [ PRI - PN X <

ig 140458 ALML-—Time teo mick ue the maii,* END, 1158 PFRINT "THI

B33, MOGQAUITABGASRZEE I 1 1,

3. 3D%.
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L0OAD
Load & Program File

i

6 18440 TIES FRAY SR ST EAEDE PMIE RS KSCIN WAG b R W B Bk LI L Sk WAYE AR L B SCONE VAP YSISE VSR SR, BAE BASH FUIIY SN KB R Sover Bk St FHFE b KL s RIS S S e Ampi i 1o RN NS VPR WPYS WSS S0 K Bt R e

LOaD file
Fid it s fFile apeciftication for a file crested
by the DUMP conmand.

St S b tnbon 38 aaan Tarve wezes maxre srcim s dvm kTS AT ey S R e £ T T e it WM YA Wi i b e it vmbaz b b vrbra vhan Mer Abhe o vt s ok R e b s e b b

-

|

"y aa XE  H4& 143
w
£l k-1 AL axn an

|
!
{
i
H
i

Thiz command Jeads into memory & maching~landuade rradram file.
Sfter the file iz loadeds TREDE return: ta the TREDOR READY moade.

Yaou cannost uze thiz oommand to lead a BABIC progeam or any file
created by BARIC. Bee the BASIC Reference Mapual far inztructions on
Toading BASTL prodrams.

E=amele
Laal PAYROLL /et
Loads the files FAYROLI.Ze1l.

Samrle Uzs

Often zeveral eprofram modules must be Toaded intoa memoary for uzse by
a maziter program. For sxameles zuppose FAYROLL/wltl and PAYROLL /st
are moduless and MEND is the maszter prof@ram. Then vyou could uze the
commands b '

LOAD FAYROLL /et

Loap PAYROLL. /et 2

tw get the modulez into memorys and then tvees

MEMU

o toad apd execute MENU.

IF FAYROLL/etl and PAYROLL/pPEE were DUMPed with RORT=Rs then wau can
Taad by LTveiow the Flle name withowut the LOAD commands i.e.9

PAYROLL /et .

PAYROLL frtln

STher gach iz loadeds TREDOE READY returns.
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PAUSE
Fauze Execution for Orerator Action

5 PAUSE prometing mezzade 5
5 eromeiing megssade iz an optional meszaf9e to he :
: dizplaved during the rauze. H

Thisz command iz intended for uze inzide a DO File. It causes TRSDOS
to Print a meszag9e and then wailt for the argrator to Prezz CENTERX.

Examrle

FralsE Inzert Diszsk #21
Frintes PAUSE Ffollowed bv the mezzade and eromerlsz Lthe orerator Lo
prezs SENTER> o continue.

FaLSE
Frints PAUSE and prometz the ocrerator to pPrezsz <ENTER> to coantinue,

See BUILD and DO for zamele uzez.



MODEL 11 TREDOZ COMMANDS PaGk &4

PURGE

Delete Filez

: PURGE 14 (file—clasznz) i
8 g i= drive srecitication. The coion ¢ iz aptional. H
& IF id ig omitteds drive @ iz used,. H
: File—-gclazs is one and only one of the Followna: :
§ 5YE Syztem Filez {eradram and dabs) 5
4 PROG User program Files H
4 DATA Usar data Files H
H abb &1 Fiteszs uszer and svziem H

Thiz command allows =wuick deletion of files from 3 rarticular
diskette. To uze PURGEs wvou muzt koow the diszskette™s mazter
pazzipord. {TREDOE Byetem dizkettez are zurplised with the rpazzword
PASSWORD., )

#11 Svstem Ffiles are resuired for TREDOS to function. Do not

aliminate Bvstem Filez 4F wou want Lo use the dizketle in drive 8.
When the command 18 emtereds TREDOS wili mzsk for the diskette?=
Fassword. Twee in ur to 8 charactersz. and pres .

 <EMTER> iFf wau typred
fewer than B characters. The Svyotem will then display uzer file
makes one at a bimey prometing vou to K11 ar Jeave sach file.

FURGE =i
TREDOSE will let wvou purgs files fram drive 1.

BURGE
TREDOS will let vou purds Files From drive 9.
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FROT
Uze Disketite™z Mazter Paszword

PROT g (OLD=pazsword:options?
id is a drive srecification. The colon ¥ iz opbional.
gptions include anvy of the Following:

. D=pazzword zrecifies the dizkette™ s current

rasswerd,. Thiz iz resuvired.

gpitiong incliude the fallowind:

Pl Tells TREDOS fo change the mazter paszword.
I¥ omitieds the maszter password iz lefh
unchaned.

MEW=pazsward Reguired after By g9ives TREDDYS the
new Pazzuard {up toe B characters)

LGOK Tetle TRBDOE to protect a1l user fFlles
with the Tatest rassword. Update and
aocess words will bobh e zet ta the
master rassword.

UNL OCK Talis TRBDOE to remoeve maszzwords from altl
user filez.

I¥F LOCK and UNLOCK are omitted: uzer file eprotection
iz lTeft unchanged., If one iz wzeds the other muzt be
omitted. ' :

#% == d0 um EE ER NN

®E ORE R HE NN BE #N IR WM BE Wk BN R EH W% RE 9k HE mm

A1 zz m=m w4 ¥* Ep MH 3k WA 33 w% #E =% ag

e R

PHAE P bt He A ML SRS JAA VAN A LA Mk i S B ke e s i du Akl AAAS AR RAAS SRS A LRI AR AR MAALS AIBLS WS LIS B A e R b

FROT chanpdes file eprotectien o a3 large scale. I vou kKpow the
dizkette’s master razswords vou can chantge i1t. You can also protect
or- un=-pProtect a1l uzer fFilesz.

& dizkette®s master paszsword iz initially aszzidned during the Formal
or backur pProcéess. The TREBOOE diskette iz zueppilied with the master
passworgd PABBRORD.

Exampies

PROT =1 {OLD=PARGWORDs Pls NEW=HZO)

Tells TREDOS to ochan9e the master razzword of the drive 1 dizketie
from PASERORD to MHZO.

FROT @ (OLD=H2D, LINLLOOK )
Tells THEDOE fo remove Pazzwordz from every wzer Tile on the drive @
dizskette {(muzt have ¥he password HZ0. -

EROT 10 (0L D=MZ0, Py NEWR=ELEPHANTs LOCK?
Talliz TREDOS to chands the master sazzward From HZO to ELEPHAMNT and
greid9n the new one ta every user file.
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RENAME
Rename a File

This=
dala in the
unatftfected.

file

REMNAME
that.

cannot be

Ewamrles

RENAME
TREDOE will
rename ik Lo

FENAME
Henahes

RENAME MABTER. 1234578
MASTER
drant at
File

Searchez for
12345678 must
13,

The renamed

Command renames &
and itz

Mize/BAS TO
saaroh
Me /BAi.

REPOGRT 7AUG =3y
BEPORT/6UG an

COMMANDS

f Raename Tile- H
: fFile~1 and file-F are Tile srecifications g
H I Fite—-2 includez a drive specificaltioan ar H
2 Fasszwords 3L will be 1¢8nareds since the file will ;
: remain on the same drive and will retain itz Fformer 3
H Fazswords iF anv. H
H FToOYE iz a deltimiter. & comma or space may also be 4
H uszaed. :

File. Onlw
rhvzical

the name/e=tenzion i
Tocatiaon the dizketle

nzed to changes a file’ s paszword, Uze

Mz /BaG

for Misz/BAS starting with drive @y

REFORT /SEP
di-ive 2 to REPORT/SEP.

TO MASTER A&

apd repamesz it ta MASTER/A.
lesszt RENAME acce=z {see
has the =zame Ppaszword.

The
Pazswords

5 echan9Qaecds

PGl

s

the

L

ATTRIBE +fo

Fasswoard

in

rj ]

and will

chapter
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BETCOM
Set Uy HE-2A2C Communicatians

: &Tfﬂﬁ { d=(baud rates word tendthy poaritys ztep bifsd: 2
& Bee{framud rates mgré Eﬁnwths parityvs stoe  hits) ¥

H a={option=z) tells THEDOE Lo initislize channsl A

: To turm charne] A offs uvie A = OFF instead of

3 A= {aptians?

H If A = {gptions) iz omitted: status of channel A

15 unchanted.

Bmi{ngrpitiong) tells TRSLDOH fto initialize channel B.
To bturn ochannet B aoffys use B = OFF instead of
B o= foptiong)
IF B = {optionz) iz omitteds statuz of channel B
iz unchanged.

The asebionz Yell TREDOS whast RBE-2320 rarameters
Yo wse. The follewing rarsmeter: sre avallables

baud rata 1. 158, 386, &00. 1280 T408. 4050
T I mat speacitieds 388 iz used,

BE B3 HW ME K® ur EE 44 mk AR 0¥ && BN pm ¥t na
;E  xW MX e N OR ¥ a3 Xm MG £X NMA BE RN 282 gxp me Oox FE DY BN xw ¥R BB XK DD 9¥ AR n  an

word tendth 5 B Ty B
IF not specifieds 7 iz uszaed,
par it E for evens O for adds B for none
1F¥ not swacified: aven 13 used.
stop hita i 2
y FF ot zrecifieds 1 iz uzed.
i oBwery oebtion bBut bhe Jaszst must bhe Followed fy 5 COollHE.
¢ The ortions are pozitionals #.%8.+ the third iiem In an
f orbion Tist must alwavs sPecify Pariﬁwu To uze & defaull
¥owvalugs omit the optien., I7 wou want to list subszgsuent
foaptiopnss cvow must incliude & cvomma for sach default.

Thisz command irnitializes HE-PE2C communicationz via channsls A
and B on the back ranel. PBefore executing itas wou zhouwlid connecth
the commupications dewviocs (modsm: etoe.) ke thae PModel 1.

See the Model 11 Oreration Manual for a desorietion of RE-P3EC

zigrnals used in channslz & ard B Foar pard-wired cannestion from
aneg Maodel I1 to arncethers: zoe ?hv wirding diafram in Technical
Informations REFIZC surpervizor call.

GETCOM uwses the Ssecial Programming érea above TOF (see FHemory
Reqyirementsy., T wuze the zeeial 170 channels feom BASIE vou muzt
SETOOM REFORE =tarting BASIL.

Onog wvau inditdativre a ohannels voeu can beRin sending and
proeeiving datas using four svetem routines that are z2et up during
initiaiizakions

AROY Channel A receives function code %é

&TE Channe! & tranzmit: function code 97
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PRIV Channel! B receives funchtion code 98
PTH Channe!l B transmit: Furnction coads 99
These zwvyshtem routines are only available when Lthe rezpsciive

channe ! has been initialized,. Hee Techrnical Information for
detaiis.,

Euameles

LETCOM A={ 3

etz ur channe) & for zerial communicationz:s wsing all the
defaultl rarameters. Syvatem Punction cails % anmd ¥Y are available
Yor- zerial 10, The statuz of chapnel B is unchan9ed.

SETLOM Be={4880: &y ¢ 222 A=0FF
Sets wur channel B

baud rats HEAG

word fensth 2 bits

par ity Even {defaultd
shapr bhits ey

and turns off ohannael A,

BETCOM A= (248 By Oy B=( ¢ « ¢ 27

Sety ur chanrels & and B
Channel A Channe! B
Baud rate ey it SBE {defzult)
word Tength & 7T o {defaultt?
Fak ity Oyt Evap {(detauli)

/]

zhor hits T idefaylt: -
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TIME

Rezet or Get the Time

: TIME hhemm. sz H

: kb iz =& two-digit hour specification. 5

: mm iz a two-digit minute spscification. H

H 2% iz & two-digift zecond srecification. H

H S22 iz aptiaonaly if omitted: P8 iz used. 3

: 17 hh.mm.zs iz Sivens TREDOS reszets the time. :

H I¥ hhemm.zs 12 not ivens TREDOS dizelave the 8

H current time and date. H

Thiz command letz vou rezet the time or dizsplavy the date and time.
The arerator can zet the time initiallsy when THSDOS iz =ztarted up.
After thats TRSDOS urdatez the time and date automaticallvws uzing
its built—in claock and calendasr.

When wou reauezt the times TREDOS disrlavys it in thiz= fTormat:s

THU JULL 19 1979 288 — 14.15. 31

for- Thur=sdavys July 19y 1979y the Z0Ath daw of the vears 2:153:31 FPm.
Motes:s If the tTime pPasses 23.592.59y TRYDOS dosz pot =tart aver at
PA.08. 0. Inszsteadsy it continues with 24,860,086, Howevers the next
timeg wou uze the TIME or DATE commands the Lime will be converted o
itz correct Z4-~hour valuesy and the date will bhe updated. IFf the
clock iz allowed o ruyun Ppazt B992.99.89%: it will re—ocvole to zeros and

the date will not be urdated to include the &li-hour rFreriod.

Examrles

TIME

Dizelavz the current date and time.

TIME 1.3.20.84

Rezetz the time ta AR em.

TIpE=" 18. 24

Rezets the time to H3Z4:00 epm.

Note: Periads are uwzed insztead of the cuztomary coloaps =ince
are eacsier to type in——vou don’t have to prezsz SHIFT.

Pariods



MODEL II TRSDOS COMMANDS PAaGE &8

VYERIFY
Auvtomatic Read After Write

s VERIFY {zwitchy :
: switeh iz one of Lthe following: :
: (N Turn on the verify function. H
' ISR Turn off the wverify funchion. H
: I¥ zwitch iz omittedy the current ztatus iz dizelaved +
i and iz lefht unchanded. a

Thiz command conbroalz bthe verify Ffunction. When 1t 12 ons TRSDOR
will read atter each write crerations to verify that the data i=
readable. IFf the data iz not readable after retriezys TREDOS will
return an error messates =0 vou’ 1l know that the operation was not

sifceesstal,

Mote: TREDOS alwavs verifies directory write

e writes {writing
data inte a Filed are onily wverifisd when VER] E

DN

TRSDOS ztartz wure with VERIFY ONM. For mae=zt applicationzs wou zhayuld

Teave it OM. .

Examrles

VERIFY OnN
Turns on The verify funciion.

VERIFY OFF
Turns aff the verify function.

VERIFY
Dizplavws the ztatuz af the verify switch.
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3/ Utility Programs

TREDOS inmcludez two utility prodramzs BACKUP and FORMAT.
e fore any dizk can be uzsed ta ztoare informations it must he
Foermatied. Usze FORMAT to prerare 2 new {(blank) dizketter or the
"ztart Ffreszh" with a erevicuzly formatted dizketie.

s

Uze BACKUF to cory all the intormation on a dizkeltte onto ancother

&9

digzkette. Thiz 9iveszs vou zaTe cories of important data and praSrams.
BE SURE TO MAKE A BACKUP COPY OF YOUR SYS8TEM DISK——before wou begin

wzin® the Svetem.

Both utilities can be uzed in any Model I Svztem——zingle or
multirle drive. Boith use all available memorws bult do nobt overlaw
the resident Svetem. Initialization values {(ftimes dates printer
parametersys etc. ) are intact ueon eceturn From either utility.
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Bk
Duprlicate = D

EACHUP

EL T 11
#E #1  ob

This eeotram durlicates the data from a dizsketts onto another
formatted dizskettes by copving &1l allocated tranulss.

T gxmecuts BADKUFP: fwre
By CRIUE

EBraCRUP rrovides all pecezzary prrometin® for ineut. The deztination
disketbe must e Foarmabttedy iFf it containsg datss BACKUFE will warn
won and ask iF vou want te write over the data.

Fromrhing Me

SOURCE DRIVET?
TvrFre in the number of the drive which will contain the zaurce
dizsketts (dizkette ta he durlicated?). Thiz can he any drive @
throutth 3.

SOURCE DISK PAGERORDT
Tores in the razswords ur to B numberzs op
vou tyred fewer Than 8.

e
i~
>
h

erss o and eress ENTER 2 F

GESTINATION DRIVES?
Towpe in the number aof the drive which will centain the dezitination
dizkette. Thiz can be any drive © throwdh 3.

D ¥alb WANT TO CHaMGE DISK TNFORMATIONT
Toowe ¥ LT wou want to chande the master Fraszzsward: dizketbe names or
dJate. BEACKIE will promet von to enter the new informaition {31 v

et want To chandge any af Thezes beps B,

To chan®e the sazzword:s fvee in ue o 8 rumbersz and
tetterze anmd Press ENTER Ff vau Ltvred Tewer bthan &,

To chante tThe di
letters and FPres

framme e bwwe dn o uwe to B numbers ard
TER if vou bvred Fowsr than .

W

T change the dates abev the prompbz,

CESTINATION DISK READYT
deztination drive and tves

the destination diskette into the

Mated For zindlis-drive backurs:s vaou will need to zwar zource and
deztination dizkettesz when prometed bv the mezsag
SOURGE DTHK READYT ard DESTINATION DISK HEAL

=
- n

Sk
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If there iz a Flaw on one of the destination tracks: BACKUP will
terminate and return fto TREDOS withoult comeleting the durlication.
The flawed dizkette should be re—Fformatted and used az a data
dizkette (multti-drive uzersz onlvyl.

BACKUP alzo does a consisztency check of the directory tracks
comearing individual file entries with o serarate table of zreace
aliocation. If anv inconsiztencies are foundy BACKUPR lists the
affected Ffilesr and rromets vew to cheooze one of the following
aptionst

<1> Cory anlv thoze files whoze allocation

information iz consiztent.
<2y Loy all filezs redardliezs of dnconzsiztencies.
<3>  Abort the bkackur Proecedure.

Filez with inconsistenvies may of masy not be uszable.
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FrogmaT

Or-dantze a Dizketbe

¢ FORMAT td LID=dizk names Ph=pazzword: grpbion
i i mrpecifies the drive to be uzed. The ool
H T oaptional. d can be sepecifiv oanvy drive @
: ID=dizsk mamse LTellz TREDOS what to zczign.

3 dizl name can be ur to B numbers and la
H no emhedded Blank sraces.

H Pl=raszword tellz TREDOS what razssword to
H Fazzsword Can be v o B numbers: or leitt
H o ambedded bBlank sraces.

H grtion telis TREDOS hiow much verifving +to
H UL Tharaowdh oheck for Flaws.

H S O Buyick check fFor flaws.

: MONE No checking far Flaws=.

ordernizes a diskebtte into Lracks a
gither blank {new or bhulk-sraze

contains datas FORMAT will war
want to continue. IF wvou cantinues the data wil
denmnarals 1472 & @ooad bultk erasze a d
formatiing 1t.

Thiz erog9ram
dizkette mavr he
farmatted. IFf 1t

Frachice tao

zpacified amount of checking
store data duese ko Flawz in th
TREDOG agt"
fhoast

Foarmat alzo doss a
dizk which cannolb
I¥ it Findz: a Tlawed areas

will never try to write To

# l [ o S

Traek.

Ewamrlaes

FORMAT 1l L ID=ACC0OUNTS Pll=mouze )

Drive 1 will he wuzeds and the disk
arnd master Pazzword mouse. TREDOS

Give
the F

will b=
will do

FOoRMAT @ (ID=TE
Urdwe B will ke
A masher

TRISKy Plb=PAaSEWORD G T IR
vuseds and the disk will be dgive
passtworod PaRSWORD . FORMAT will do s

FORMAT 3 {(ID=Jacks
Drive 3 will ha
checking for

Praf= ] 2845 67 By
disk names

MNOME 3

Eachy Jacky o eazsword

flaws.

Whan Lo

FORMAT

Te rromars a
Paefore wiou
Formabhings
saftfe rlace.
N s

dizkette.

can use & new diskethes wou must For
racard the disk pames date of oreat
Thiz will helr rou esztimate how lon
prevent vour fordgettin® Lthe maszter

[WEERTH]

ariid

cdoavm FO5% ﬂ?a:ﬁ&{

af 8 1=
throuidh 3,

tters wilth

rhee 8

=
f)
~+
T
RE 2E ®mE &R ®E &k as EE GE 33 e BE @3 3

Pt

el sectorz. th

) oor
oLl
1 be

izkette

g ask

tor
@ recordins
he atffect

o the
ull

T me

tegat far

pame TES
Fop-

n the
w1y ek
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mat 1t
ion arnd
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SRR AT L s
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hiz arrlications alwavs uze the FULL verify artian.

To eraze all datas from a diskette,

To "start over” with & dizkettey vou can Format it A11 data will he
tozt. For thiz arpiication:s the QUICK werity orftion iz erobably
adesvyate——uynless vou have had rrobklems dizk inrut/outeut errorz with
the dizkette, (See below.)

To Jock oubt flawsd 4rends.

After lTong wuses fFlaws may develorp o & dizketite. Reformait fhe
dizkette to Tack oul these tracks while leaving the dood tracks
avalilahlie For datas storage. Use tThe FULL verify option for this
arelicatian.
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5/ Techmical Intormation
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1. Dizkette Organirzation
Moded 11 uzes zingle~szideds dovble-den=zity dizkettez. Each dizkette
coantainsg 7 trackszs numnbered 8-74.

Each track containzs Zé& sectorszs numbered 1-2é6. Each zectoar contains
236 hwtezs excert for track @ zectorzs which contain 128 bvwiesz. The
toatal caracity of a diskette jizi

*

(76 % 26 * 254) + () * 26 128y = 509184 bhviez.

Gectar 2& of each track iz reszerved For
I8 mectors per brack. On Svestem disketies
faor the userd an non-System disketteass ?u %

em uzey Qiving the uzer
3 tracks are availahle
anks are available.

Detail=z:
Track B iz rezerved by the Svystem. It iz not accesszible.
Arother btrack (uzoallyy ftrack 44) iz rezerved by the
Svzhtem For the dizkette directarw. O Operating Swvatem
dizkettess ten additional tracks are uzed for Svatem Tiles.

‘is

Updt of Allocation

The only unit of dizk zpace allocation iz the "@ranule”. A TREDOS
dranuwie iz defined az 5 =zectoars. Therefare the smalleszt nan—emely
file comzizts of 5 mect 3y 1.€.9 one dranule.

MON-GYSETEM
DISKETTE TRACKS GRAMULES SECTORG BYTES
1 75 X75E 1875 480, BA
- i 5 3 Ha@E
- - 1 | 2@
- - - 1 286

SPACE AVAILABLE TO URER
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. Disk Filtes

2.1 Methods of File Allacation

Madel II providez two wavs to allocate disk zeace for filez: Dyvnamic
Aliccation and Pre-allacation.

Dvemamic Allocaton

With Dvnamic Allocations the Svetem allocates dranules anly at the
time of write, For examplsrs when a file iz first Opened for outeuhs
e space iz allocated. The first seare allocation iz done at the
First write. Additional zeace iz added az re=suired by subzesuent
writes,

With dvnamically allocated filess unuzed 9ranulezs are de~alloecated
irecovered) when the File iz Clozed.

Pre-Allocatinn

With Pre~a110cati&n¢=th@ fileg iz allacated a3 zpecified number of
granuies when it 1% oreated. Fre—alleocated files can anlyv bhe created
by the orgrator command CREATE.

TRSROS will dyvnamically gxtend {enlarge}) a rre—-allocated file az
meeded For szubzemuent write orerations. Howevers TREDOS will not
de—altlocate unused dranulez when a pPre-allocated file is Closzed. The
atsy to reduyce the size of a pre—allocated file iz to Corvy it to a
smallser Pre—allocated file ar to & dvpnamically allecaled file and
Kitl the old file.
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Z.7 Record Length
The Model IT tramnzferz data ta and from dizkeites one fector at &
Limes f.2.9 in Z8S%&~bvite blocksz., These are the Bvstem’s *whvsical”

reacards.

Uzer records or "lo8ical® recordz are the buffers of data wou wizh
o bransfer to opr From a File. Thezs can be Ffrom 1 o to 2546 bvtes
Tamt,

TREROE will sutaematically "black” vaur Toe8ical recoardzs intao Fhysical
records which will be btransferred to disk: and "debiack® the
rhveical records inte Tofical recordz whick are uzed by vour
prodram. TherePfare vyour ONMLY vconcern during File acogsss: 1 wiih
Tafical recards, ¥Yau never negd toa woery about phyiical recordsy
sectorzs Trackss ete. Thiz iz to wour bensfity zingce rhysical recard
tength: and features mavy chandge in later TREDOE verzianss while the
coencert of Tefical records will netk.

Fram *hiz point ony the term "record” refers to a "1o08ical record".

Branning
I¥ the record length iz mot an even divisor of 28és the records will
avtamatically be swarnmed acrozs zechtars,

For gsxameles:s iFf the record Jength iz ZBE:s Sectoers 1 and 2 will ook
jike thiss

3 e s e e SECTOR 1- ! BECTOR B e s §

: t d
fl—recard lo-0 doeeeceempg ool e 3 A Pz 3o
e ZB8 bvtes F 4 Db byiesd O 144 byvtez o4 112 bytegilke
Secter 3 (not zhown) conteins: the last 82 brtes of record 3.

Fimed~lLength and VYariasble Lendgth Recuoprds

Model 11 Files can have either filiwed-length or variablie-lenalh
records. Files with fimgd-lendth records will ke referred to as
FlLREzs Tiles with vardiakle lentth recordss VIRs.

Hecord tength in an FLR file i2 set when the File iz Orened far the
first time., Thiz length can be anvy value From 1 to 256 bvitez. Onoe
sets the record length in an FLR cannot be changeds unlezss the file
iz heing over—writien with new data.

Hecord Tength in & VLR file iz zpeciftied irn a one-bvie tength~f
at the beginning of gach record. The record-lentgthszs in a VLR ¥i
can varvy. For egxameler the firzt record in 3 file might have a

ield
1
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tength of 32s the seconds 175 the thirds 25835 etco.

The record-len9th bvie indicatez: the entire lentth of the records
INCLUDING the length-~bvte. Thiz can be any value from 8@ te 25%. A
value of 1 can he uzseds:s but it has no meaning,

Examplesi
A Jength—byte value of zera indicates that the record contains 255
Byvtes of datas

- o s e e st s s s o i End
I 2 255 byvtez of data ¥ of
LT TP S < RPN
LENGTH DaTA

BYTE

& lendgth-byte value of 2 indicateszs thalt Lhe record contains 1 bvie
of dats:

§ e § e e 1 : End
¢z ¢ one byhte of data 1 oof .
B e e §m— =T Recard
LENGTH DATA
EYTE

& length~bvie value of 146 indicates that the record contains 15
bviteszs of datad : :

5 e e _ : i End
14 S bBevtes of Jdata ¥ oof

3 3 t Record

LENGTH DATA
BYTE
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Ped Becord Procezzindg Carabilities

—— [ ————" e o - T VUSROG e TAREL L34S S S TR By Bapaq Exioe e b b

Model 11 TREDOS allows bBeabth Direst and Seauential file acoe
Direct access——sometimes called "randoem access®s but "jl?éi
more descriptive-~—alliows vou e proacess any record vou specifv,

MOTE
A Tile can contain ur toe &5535 records.
Record=s are numbered from @ (befinning of file:d
to &55334. A record number of 695035 ingdicate=
the end of file (EQF)., Theszse Timitzs will ke changed
in a tater releasze of TREDOG.

SGemuentisl access allnws vou fTo procesz: recordz in seauence’ Record
By Needls NP, ... With zewgential accesss vou do not geecify & record
numbery inzteads the Orerating Svstem accesses bhe next record after

the current ore.

Foar- filtes with Fized Lendth Records {(FLRsls wou can pagiition the
current record pointer o the beginning of the Files end of files or
to any record in the Ffile. In zshorts wou can uze Direct andfor
Seagential Accesz wiith FLE=z at any time during eprocessindg.

For files with variable Tength records (VLHz2Is wou can only rozition
the current record pointer to the befinning of the file or Lo the
end of Tile. You cannot sozition to anv other record in the files
sipnve the woszition of iaterior VILRz cannoet he calculated. IFf ahorhs
vau can only use Seagential access with VWLRs.

The Direct acce
Heagential acce
acvesz:s routines alwavys acoess the record wou srecifvy. Seauential
arcess proutiner alwavs aveess: the record FOLLOWING the lazi record
processed. {(When the file iz first orenedry zemuential rroecesszing
starts with recard O.2

23 routines are Direct-Read and Direcht-Write} the
s routines are FRead-Next and Write-Mgxt., Direct’

Examries

e st Rs R

Arzume vou have a Fixed Lentgth Record file currentiv Oren. Here are
same btwrpical sedquences you can accamelizh vwia the file pProceszind
routinegs.

1. Resd andlor write records in the File~-in anpy order

—— s s smers v v HIAR FHD PR S4B TR £1SYA £ YASHA PP AERLD 48 AASA PO LA Rakkn Sk bt Gt Eamat ki St i it e e . . S s e 3R STV b

Thiz iz done uzing Direct-Write and Direct—-Read routinpesz. You could
read recard By write at and of Files read recoard 3 write record 3.
etc.

Z« SBewmuentizl Read (or Wreite) bedinnindg anyvwhéere in the file.

Firgt vou would do a Direct-~Read to the record where vou want tao
ztart reading or writing. AfFter thats wvoo would do zesgential reads
or writes wuntil done.




1. Beauential Write =
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3. Beauential WHrite ztarting at end of Tile.

st et gt memge mags soane Teome Piign FirP iy s e Erare Erage st srey o s e

First de & Direct—Write to the end of file. Then do zesuential
writes until done.

4. Determing the number of records in o file.
First do a direct-read to end of files then wze the LOCATE routine
to "9et the current record numbers which now equals {number of
recardsy o+ 1.,

mrles with Variabld

m
o
3

sndith Records

4 v s v 1o et n e s
f=cpecpraghaps s g

in Q 2t end of file.

Firzt do a Direct~Write *to the end of file. Then do sesuential
wurites until done.
Z2e Siart reading or writing at Ffirst record

ot e s g senga petng ey oot Popek o) v [rrvpvpv——.

Oeaen the file ard ztart reading or writing seauentially until done.

MNote: Writing to & VLB Fils AUTOMATICALLY resetz the snd-of~file to

the laszi re cmrd o writg. This means vou cannet wupdates a VR file
directivs wvou must read in the Ffile and oubreut the urdated
information to & new VER Fite.
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3. How to Use the Burervizor Calis

Supervizor Callizs (8Y87 23 are Orerating Bvsfem routiness availahle tTo
ary user Frofgeam,. The routines alier ceritain Svystem functionz and
conditionss eravide file acceszzi rerfoarm 170 teo the Kevboards Videco
Dizplavs and Prictert and serform various comeababions

Al the 8Y0=z leave mamory above XP2FFF' untouched. Ondlvw thoeze -8B
registers used to pas:s parameters From the 8YO are alitered. A1l
shhers are unaffected. Howevers: all fths Prime re@isztersz are uisd by
the Syztemi they are not restored.

Fach BY0 1z szsidned a Functiaon Code. These codes run from B throudh
127, Only the First 264 are definsd by the Svstem? codes %¥H6-1Z7 are
available for uzer definition.

To specify a Siven Burervisor Calls vwour erodgeasm refers bo the S¥W0%¢
Fupnction {ode.
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3.1 Calling Frocedure

A11 BYCs are accomPlizhed via the RST B8 inmsztruction.

1. Load the Funcitiaon Code for the dezired SVE into the &
regizter. Alss laoad anv other registers which are needed
by the 8VEy az detailed in Sectiaon 4.

2. Execute a RST 8 instructian

S. Upoan return from the SYCy the 7 F1a9 will bhe zet if
the Function was succeszzTul. If the 7 fia9 iz not sety
there was an errar. The A re9izter contains the
arprorriate error code {(except athter certain computational
SV 2y which use the A-redister ta return other
informationi.

Examrles

Time-Delav

LI BECy TIMCNT 5 LENGTH OF DELAY
LD A b §OFUNCTION CODE & = DELAY-8VO
RET & 3 JUMP TGO SVC

H DELAY OVER~-PROGRAM CONTINUES HERE

Quitput a line to the Video Dizelaw
POINT 10O THE MESSAGE

LD Hi.: M3G 5
L1 He 1A 1 B=CHARACTER COUNT
LD Ce DDH 3 C=CTRL CHaR. TO ADD AT ENMD
LD A ; CODE % = DISPLAY LINE-BYC
RET o 7 GJUMP TO 8V
JR MZy GOTERR $ JUMP IF I/0 ERROR

g IF NO DRROR THEN PROGRAM CONMTINUES HERE

MEG DEFM *TEN BYTES?

Get a character from the Kevhboard
GETCHAR LD Hah

R&ST @

Ji NZ ¥ GETCHAR
¥ CHARAGCTER IS5 IN REGQISTER B

CODE 4 = GET CHARACTER-BVC
JUMP T BVE
DO AGAIN IF NO CHARACTER

-

un wre

283
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G2 Error Codez and MezzadSes

Rediszster & usually contains a return code after apy function calls

with the Z fla9 zet when no error ccocurred. Exceptionz are certain

computaticnsl rootinezs which uze *he A and F to prazs back data and
ehatus informatian.
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List of Error Codes and MezssalYes

NG ERROR FOURND

EAD FUNCTION CCDE ONM GVO CALL OR MO FUNCTION FXIBTS
LHARATTER NOT aValiaBLE

FARAMETER ERROR OM CALL

CRC ERAOR DURIMNG DIEK I/0 OFERATION

LISK BECTOR MOT FOUND

ATTEMFT TO OPEM A& FILE WHICH HaS NOT BEEN CLOBED
DRIVE DOOR WAR OPENED WHILE FILE OPEN FOR WRITE
DIsk DRIVE MNOT READY

INVALID DATA PROVIDED BY CALLER

MAXIMUAM OF 16 FILES MaY BE OPEN a&T ONCE

FILE ALREADY IN DIRECTORY

MO DRIVE AVATLABLE FOR AN OPEN

WHITE ATTEMFT T A READ OMLY FILE

KRITE FAULT ON DIBK 1/0

DISK 18 WRITE FROTECTED

DOE I8 MODIFIED ANR 18 UNUSARLE

DIRECTORY READ ERROR

DIRECTORY WRITE ERRGOR

IMPFROFER FILE NaME {(filezpes)

FAD HEAD ERROR

FAD WRITE ERROR

FID READ ERROR

FID WRITE ERROR

FILE NOT FOUND :

FILE ACCEEE DENIED DLUE TOo PASZWORD PROTECTION
DIRECTORY GFACE FULL

DISK SPACE FULL

ATTEMPT TO READ PART EGF

READ ATTEMPT OUTEIDE OF FILE LIMITS

MO MORE EXTENTS AVALLABLE ( 14 MaXIMUM
PROGRAM NOT FOUND

UNKMOWM DRIVE MUMBER (filezpec)

PAGE 85

DISK SBPACE ALLOCATION CARNGT BE HMaDE DUE TO FRAGMENTATION OF SPACE

ATTEMPT TO USE & NON PROGRAM FILE AS A PROGRAM
MEMORY FAULT DURING PROGRAF 1.0OAD

S PARAMETER FOR OPEN 18 IMLORRECT

QFEN ATTEMPRT FOR & FILE ALREADY OFREWN
LA ATTEMPY To AN UNGPEN FILE
TLLEGAL I/70 ATTEMPT

BEEK ERROR

DATA LOET DURING DISEK 1/0 ( HARDWARE FaULT 3
PRINTER NOT READY

PRINTER OUT OF PaAPER

PRINTER FAULT ( MaY BE TURMNED OFF 3
PRINTER NOT avaAlLABLE :

NOT APPLICABLE TO VLR TYPE FILES
REGUIRED COMMAND PARAMETER MOT FOUND
INCORRECT COMMAND PARAMETER

% ¥ UNKNOWMN ERROR CODE ¥ =%

% ¥ LUNKMNOWM ERROR CODE + =
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weeg bthe following notation:

Mearning

Fhe regizter pair RP cortains bthe dats.

The regizter H contains a value Sreater
than ni and fess than nd

The redister pair RBP contains the
address of {("points toa") the
I¥ Z Flag iz fpat an srrar

acoyrred.

data.
zeots

‘"\
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4.1 SBvestem Lontrol

o,

Bupervizor ¢alls dezsoribed in thiz zectiont

Function

Code M Fureoase

1] IMITIO Initializez &l11 170 drivers

2 SETUSR Bele ur a user—defined BVO

3 SETRRK HBetzr up JBREAKY kev rrocezzing proSram

15 DISBKID Reads a dizkette ID

5 TIMER et Timer to interrurt a erogoram

3b JPFZDOE Heturns to TREDOE (TRELOS READY)

37 DOBCHMD Sends TREDOS & command and then returnsz
te TRSDLOS READY

28 BETOMD Sendzs TREDOE a command and return to
caller

3ty ERROR Dizpiavs "ERROR numbsr®

5% EHREMGG Returns Error Messase to Buffer

g7



MODEL. IT TRSDOS TECHNICAL INFORMATION PAGE 88

INITIO (*Tmitiatize I/0")—Function Code @

Thiz routine initializes all input/outpgt driverszsz. It callzs all of
the other initializatian routinez. There are no raramelers.
NOTE
Thiz routine haz bheen done alrezdy by the Svstem.
Vzerz shouwld never call ihs emcert in exbireme
grror conditions.

Entr+ Conditians=

A = @

Ewxit Conditions

NZ =3 Eprror
Ao Errap Crode
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SETUER (*Set User?: Function fads 2

Thiszs roadutine z2elbz bpr removes a user vector., Thiszs dives way the
ability to add 8YC Ffuncticnz. Fupnction codes F6&-127 are available
for user definition.

Oree sddeds suck 8 fupction can then he called via the RBT B
instructiony Juzst 1ike the Bvstem®s SVO roulines.

Your rodtine muzt reszide above X227FF?y and sheuld end with & RETurn
instructian.

To change a previouzly defined functions: wou muzt firzt remove the
ald vector,

Frokry Conditionz

(ML} = Entry address of wour routine (when © not &)

e = Funciion code to be vseds 2% 4 code < 128

4 = Qei/Rezet code. If C=B:¢ remaove the veotor, Otherwizes
add the vector

A = 3

Fwit Conditions

{Hil.) = Removerd vector addrezzs {when T=8 on entrv?
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SETERK ("Set <PREAK>")—Function Code 3

Thiz routine lTets vou enakle Tthe CBREAKD kaev b defining a

TRREAR ke Proceszing program. Whenever <BREAK> iz preszeds wvour
processing prodram takes over. On sntry Lo the <BREAK: Processing
erograms the return addrezzs of the interrurted rowuitine iz on the top
af the stack and can be returned to with a RBETurn instruction. Al
oaf the redisters are intact urFron entry to the routine.

The routine also lets wau disable Tthe <BREAK> kevs by removing the
addrezs of the Pproces=ing Frogram. While <BRE&AK> i= enabledy wou
cannot ohanY9e eroceszing eeodramzi ovou mast dizabkle it First.

]
L 1¥]

The <BREAK> kew Frocezsint pra@ram must rezside above X0 27FF7 .
Bee Handling Programned Interruets for programming information.

Entry Conditions

{HL. = Addreze of <BREAK> kew rroceszing rrof9ram. When <BREAK:
iz Presseds contral tranzfers bto this addreszz.
I¥f HL. = By then addresz of previous processing FrolQram
is removed.

A = 3

Exit Conditions
NZ =% Error
& = Erroer Code
(HL.Y = Addre=ss of deleted ZBREAK> kew mrocezzing rrodeam
if HL = @ on entrw
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DIGKIDFunction Code 1%

Thiz routine reads the Diszkette ID from any or all of drivez @
throwgh 3. (The Dizkette ID iz azzivwned by the FORMAT and BACKUPR
gtilitie=.? This rouvtine iz u=eful when the rabram needs to gnzure
that the OrPerater has inzerted the proper dizkelte.

Entry Conditionz

B = Drive Select Code. If B = By read from drive Bs s,
Bomuzt he one of the Following: @ 1y 2y 3y or 25%59. IF
B o= 25% then routine reads from all four drives.

(HL.Y = Buffer to hold the diskelthe ID{*=z).

If B = @s 1s 2 or 3: then buffer must be B-bytez Toang.
I¥ B = 295y Lthen kuffer must be 32 hrltez lTong. Drive @
1D will be Placed in firzt B bvwtess then drive 1s eto.

A= 15

i

Exit Canditianz

The Diskette INR('2) are rlaced in the buffer= pointed to by
revizster—pair H.. IF¥ a drive iz not readvyys blanks are placed into
the buffer.

MZ =3 Erroar
A = Error Code



PAGE 92
TIMER
Function Code =5

This routine Jets wou ztart a timer fto interrupt a3 Frogeasm when tTime
runs cubk. Upniike the DELAY routings TIMER runs conourvent with wour
prodram. One arplicaticen would ke to Qive an oreraior 3 specified
number of secands: for kevhoard aineuls and te interrust the kevhaard
et routine if mo ineut was made within the timse Timit.

When zettintg the Dimers vou taell it how many secands to cgunt down.
THSDOE wild then continueg execuling vour rrofiram: antil the tTimer
cournts dawn e zero o woau reset Lthe Limer.

Thiz 18 & "ane—zhot® timer. When it counts to pero and causes an
interrurks it aubtaomaticslly zhutz off.

See Prodramming with TREDOE far infermetion on intarruets.
Entry Londitionsz

(HLD s

Routine to handle interrupt when timer
counts to saro,
2L w= Number of secondz te count down.

T A
!(:“m’ .

I+ M. arnd BL both e=mual zeross then LTimer iz turned off.
ITf H. = 8 and BL iz not saual to zeeos then time count iz reset to
the walue in BOy and Timing continussz.

+

B
i



MODEL IE TRBDOS TECHNICAL INFORMATION

JPZD0E {("Jumr to DOG")——Function 3é

Thiz program =imFrly rFreturnze contral o the command leved
READY ). A11 OpPen Tilez are Closed auvtomatical iva

Entry Conditions

A = 3&

PAGE 3

ITREDOUG
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POSCHMD ("DOS Command" )——Function Code 37

Thizs routine sends TESDOS & command. AFEaer the coammand i: execut 1
coantral retyrns to TREDROS (TRSBDOE READY). aAll Oren file=s are clozed
avtomatical lv.

‘-

£ I Y]

1
T

Entry Conditions

(HL.) = TREDOS command =tring
E = {engdth of command sbteing
4 = 37
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RETCMD {"Return after Command® )=-Functicen Code 38

This routine zends TRSDOE an orerator command. AfFier completion of
the commands comtral peturnz: Lo vour Frogram. A1 Oren files are
Clozed auvtomaticallv.

NOTE
Take care that TREDOE doesn®t averlavy wour erog9ram
while Toading the command file vou zepecified. Mozt
TREDOG Vibrary commands use memory below X'27FF*'3 a
few 9o ur to bl ot including XP2FFF . Sin®le—-drives
zindgle—disk corles uze all wger memary. See Library
Commands for detailz.

(HL)Y = TRSDOY command shring
B = Lendth aof command ziring
4 = 35

Exit Conditions
NZ =2 Error
ﬁ e {"3-. [l § c':l d &
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ERROR-=Function Code 3%

Thiz routine dJizrlavwz the meszadfe "ERROR" followed by the specitied
erraor code. The meszade appears at the current cursor Fosition.

Entrv Conditions

B = Error Code
= 39

Exit Conditions

NZ = Eproar
A = Error Coads
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FRRMES ("Error PMeszafe )—Functisn Code 52
Thiz routing returns an BB-—Lvte dezcripbive error meszzade te the
specified buffer area. (Bee JTizt of grror meszad9esys Beotion A 2.0

Entry Coanditions

B = Eppror Code correzponding toe meszadge

MLy = 8@-bvie Ruffer area in user area { abave XT2TFE?}
A = 52

Exit Conditiansz
NI = Errorp
A = Eprror Gode

&7
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4,2 Kevbhoard

Supervizsor calls described in this section®:

Funoction

Code Name Purpase
1 KBINIT Clears sfoered kevstrokes.
<3 KECHAR Getz a character fraom kevhoard.
b KBL INE Getz & line from kevbozed,
iz VIDKEY Dizrliay messales and det Tine from KB,

¥UIDKEY iz dezceribed in Section 4.5,
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BEINIT ("Kevboard Initialize"y—-Function Code 1

Thiz routine initializes the kevboard inerut driver. Thiz call should
bre made before wou z2tart kevhoard ineput. It clearz all erevious

kevetrokes.

Entr+ Conditianz

A =1

Feift Conditiaens
NZ =¥ Error
& = Error Code



MODEL 11 TREDROR TECHNICAL INFORMATION FPagk 1@@

RBOCHAR ("Hevboard Character®—Functinn Lode 4

Thiz roautine Sets ane character from the kevhoard, The rouvtine
returns dmmediately eibther with or without o charachter in regizher
B,

The <BREAK> ke iz masked from the user——it will never be returneds
zince it iz intercerted by the Svetem. IF the <BREAK> kev is
grnabledy control mazzes to the procezzing eprogram {(sse BETERK)
whenever <BREAK> 1z prezzed. Otherwizes “RREAKX 13 i9nored.

Entryv Conditionz

A = 4

Exit Conditioanz
P o= Character founds 17 any. Onivy codes within the ranBe
@127 can be returned, IF noe character iz peturneds
B iz unchanted.
MZI => Mo character prezent
A = Error Code
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REBLINE {("Kevboard Line"i-—Function LCodse 5

Thisz routing inerutz & line from the Kevboard inte 3 buffers and
echaes the lipe to the Dizelaws:s starting at the current cursor
porxition. As each character iz received and dizrlaveds the cursor
advances To the next pozition (Sorall Mode——zee section 4.3.)

On entry to thiz routines the input buffer iz filled with periodss
arnd these weriods apepear on the dizplavys: indicating the length of
the input field foar the aperator’z convenience.

The 1ine ends when a carriade return iz tyeed or when the inrut
Byffer iz Filled., & cappriadge return iz alwavys zent to the Diselay
uran ftermination of Jimg input: but 1z shtored anly 1f the Orerator
actually rreszed JENTER?.

Entry Gonditionz

{HILLY = Starit of inegl buffer

B Mazignun number of characters o receives
@a < e
el = 5

Ewit Conditicns

Po= Actual number of characters inruts inciuding carriage
return.

C =0 if inrFrut butffer was filled without carriafe return.
IF Time ended with a3 carriafe relturns then € = AP8DL7.

Hecegived Contrel Codess coade 4 32

INATE YRS 1 VSRS TIARY YRR RS FUTRE PSP e R it s et i LS R

Contral codes not ltisted bhelow are Pplaced in the buffer and
reFrresented on the diszelay with +/— =z=vmbols

HEX

KEY CODE FUNCTION

- s Backsraces The cursar b altlow editing of
ling. Doez not graze characters,

- av Acbvances the curzor to allow edifting of
Tine. Doez fiot erasze characters.

ZENTER> a0 Terminatez line. Clears trailing rFericds
on dizelay bBut ot in buffer.

SUTRIL-W> 17 Fills remainder of inerut buffer with
biankss bhianks remainder of Dizrlay line.

LETRL-X> ig Fills remainder of ineut buffer with
Eilankss blanks to end of Dizplay.

LERCH 1B Reinitiatizez inrut funcition by Filling

input buffer with periods and reztaring
cyrsar ta original sozition.
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{MEDOTT BA&ATH)
4.% Yideo Disrlas
Surervisoer Calls described in this zectiond
Functian
Code Mame Pureose
7 VWHINIT Initializes Dizrlay
2 VIOCHAR Sends a characters Sc¢raetl Mode
@ VDL IRE Gends a Vtipnes Soroll Mode
1 VhiGRAF Sends characterss Grarhices Mode
11 YIREAD Heads charasctersy, Grarhics Mode
1z VIDREY Bisrlars messades and Yotz line From KB
= CURSOR Turns curzar on op off
=7 SOROLL Sets number of lines: at top of dizeiaw
which are ot zorolled
The Dizelay has twe modes of goreration——8croll and Grarhics. Curzoar
mation and alltowablie input characters are different in the Luwn
modes. ’

Seroll Made

In the SBorell Mode: the Dizrlay can be thought of azx a sesuenoe
1928 digplay positionze az illuztrated belowt

liine @ H Be e v Fr x v & x x = oa e s e mom e o THTY H
Lif}féf 3. H 8@’&1532583?# “ i Pl ¥ & " » = = = " M ™ a 15? H
Line 27 & 17603761y = & 0 4 5 =2 a o« o » o« = o« «3B3B183Y
Line 3% ¢ IBaE+ 1841 o . 4 4 h 4 s x s e o« «J1B1Fa1T19 4

RISPLAY POBITIONSs

BCROLL MODE

MOTE
The Dizplawy has two charsciter sizesi
88 characters war lineg and 40 character:
#ear line. The illuztration above shows the
8 character per tine mode.

af
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In the sceall modes each time an accerpbtable diselay character iz
receiveds it i1z dizelaved &% The current curzor rezitionsys and the
cupsar advancez o the newt higher numbersd rosition.

Whern the cursor is on the hettom Tine and 3 line—feed or carria9e
return i receiveds or when the bottom Jire iz fillede the entire
Digrlay iz "zeralled":

hine @ iz deleted

Lipesz 1-23 are moved ur one line

Lime 23 iz hlanked

The cursor is set to the beginning of line Z23.

NMote: From @ tao 23 tinezs at the dizelay can bhe srotected from
sepotlting via the SCROLL. function cz2ll.

Grarhics Mode

it Ak s bbbt e e oS B SR T Wt W Wd

In the Grashicz Modes the Diselav can e thought of a2z an B bv 24
matrixs ag i1lTiluzstktrated helow:

£ ¢ L U M W

LA S 2 . . - = - « . s = 77 78 79 %

8 & H

R H 1.z H
H e | £

1 H " -
3 m DISFLAY AREA -

7 I " -
R T - *

I 4

DISPLAY POSITIONS: GRAFPHICE MOGDE

MOTE
The Dizelay haz twoe character zizesz:s
8@ charactersz per ling and 48 characters
per line, The illuztration above shows the
B character per line mode.

Each time an accertable dizrlavy character is receiwveds it iz
dirlaved at the current cursor pesition {(which i zet on entry to
the Grarhicz Mode routines). Before dizplavying the newt characiers
the cursor position i advanceds az foliows:

IF the cursgor iz to the left of Column 79+« it advances to
the next coelumn razition orn the same roaw.

I¥ the curzor s at Column 79 it wraess around to Column @
on the same rog.
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In zhoarts no scrailing is done in fThe Grarhics Mode. .
Cupzor moetion worksz the same way in all directions. For examples 1f

the cursor is at Fow 23 Coalumn 48 and the v {down arrow) character
iz receliveds the curzor wrars around e Row @ in the zame column.
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VOIMIT ("VYideo Initialigetisn®)}——Functiopn Code 7

Call dthis initialization routine once bheforg sztarting ary 140 to Lhe
Dizplavy. It blanks the zereen and rezetes the curszor to the Ltor left
carners ifposition 1 in fthe Scroll Mode illustrabtiond.

Entry Conditions

B = Characters size switch. IF B = @ Lthen sz
charachters/1ing size. Otherwises sebkz
characterz/1ine z2ize.

€ = Normal/Reversze switch., If € = @ then selz

Beverze modes black on white backdgrsund. Ctherwisze

sets Mormal modes white on Biack bhackd9round.

7

to 44

k]

=4
i

&

Exit Conditionsz
NZ => Errar
& = Erroar Code
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VDOHAR {("Wideo Characher® y-~Function Code B

PAGE 184

This rogtine outregts 8 character to the current curzor easition. It

iz & Scrall Mode roytines azs dezcribed above.

Kecgived Control Oodezss code o X7ZH°

ekt AR Ahek B S b b PR b e e . 2 St o [E—— -

Contral Codes not lizted below are if9narad.

HEX

KiEY CODE FUNCTION

Fi a1l Curesr on.

Fa = Curzar off,

BRER aa Maoves qursar hack one rogition and blanks the
character at that eroszition.

TAHE % Advanees cursor ko pest tabk pozition.
sariticons are at B-bvte boundariesns
Belbely 326 ...

CTRL T P Line feed—-=-cyrzar moves down to next roaws
rame column poszihion.

ENTER 5N Moves cursor down o bedinning of next line.

TR~ 17 CErasesz to end of lipnes cursar dogsn’h move.

CTRE X ig CErazes to gnd of soreens cursor dogssn’t move.

CTRL Y 1 Sets: Narmal Dizelay mods {white on bBlack?),
RBemains Moermal i1l reset by Profeammsr.

CTRL-Z 14 Sete Heverze Dizpilay mode (hlack on whitel.
Hemains Rewverze till rezet by rrofirammer.

Esc 5 Erazes screen and homes curzor {eazitian 8.

o 1¢ Meavers cursoer back one poaszition.

o i Movesz cuyreor forward ane position.

Entry Conditiens

P APAR ARiRE SheRS Bl S VR SEAS G i TR M AL B

B = AGBCII code For character to be auteput to the Dizelavs

charecter codes MUBT he in the rande <8y 127>,
£ o= B

eit fanditionz

ME =2 Error
A = Erear {ode
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YRLINE {("*Wideo Ling®i—Function Code 9

This routine writes a buffer of data to the Diszelays starting at the
current curszor position. It iz a Soroll Mode routing.

The buffer zhould contain ABCII codes in the rande <Bs 127>,
Recgived Controel Codess code < X267

14 iiag Meen Mok Ainas ammae evsan Fraen ia o) e ForP TP PTRPY WPRTY WM ATIAT PR WL R RS BRI

Bame az Tor VRDOHAR.

Entry Londitionz

{HL.}Y = Beginning of buffer containing charactersz to he
csent to the Dizelavy

B = MNumber of characters to he =zant

< = Epnd of Vine character. Thiz charscters will be sent
te the diseplay after the huffer text.

4 =

Exit Conditians

=
)
3

> Error o
Error Code

I
1

In caze of an srrori

B = ‘Mumber of characters NOT dizsplaveds including the
one causing the errar

Character causzing the erpror

3
H

Upon returns the curzor iz alwavys set to the rozition following the
tazt character dizpliaved,
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VYOGERAF (*"Video Grarhica")—Function Code 1@

Thiz Tunction diselave a hu
specified row and column. I
"wrars" the Dizelav).

ffer of characterzss starting at a
t iz a Grarhicz Mode routine {(the cursor

Dizmlavable Characters

Thiszs routing letz wou dizelaw the 32 grarhicz: characterz {(and their
reverse imadgez}. The codez are numbered from @ Yhrough X71F%s and
are pictured in the Orerator®szs Manual. Codes X208 through X°7F° are
dizplaved az =tandard ASCIT crharacters.

In additions zeveral srecial control codes are availables

4]

HEX®
CODE FINCTIGN

BFe Sets Normal (White on Black) mode. Curzor doez mal
advance.
7 Betz Reversze {(Black an Whitel) mode. Curzor does

ot advance. Reverts to Normal on return from each
tSrarhics write.

AFE Homes cursor (Row @ Column @).

@G “— Moaves cursor back one =pace. Col.=Col-1.
When coiumn eagals 79y curzar "wrarsY o Qol. @
gfy BrecedingG row.

AFD w2 Moves cdrsor Farward one seace. Col.=00t,+1.,
Hhen column esusls @y cursar wrars to Cal. 79
s next row downe

HAFE Vlur aopow) Moves curzor Up one row.
Row=Raw-—1. "Hrarst to RBow Z3 whern Rows=@A.
aFF v {down arrawl Moves cursor down one rows

How=Mow+1. "Wrarz" ur to Row @ when FMow=23%.

At e=its The cursor iz &
inmediately after the las
was zeros the curzar iz

av% Z¢t to the Grarhicz rFosition
:f racter displaved. IFf the Buffer length
t to pozition sprecified in BC redgizters.

!n‘l J='| —d

Fotry Conditions
B = Fow on screen to ztart dizelavin® the buffsery
B o< @4, IF B o> 23y then B mod 24 iz used as
Mo Bosition.
C = Culumn on screen o start disrlavin®g the butffer.
o % 7 4 H#.

In 88 chararcter/line mode

For © > 79 € mod BB iz uzed as column position.
In 48 character/line mades C £ 4@.

For © 5 39y C med 48 iz wuzed az column position,

D = length of uffers in randgs <Gy 3255

tHL.Y = Beginning of fext bhuffer. The buffer zhould conktain
codes kelow XPHEY or the srecial control codez akove
XA°F8E’ . Anyvy value outside theze ran9es will cause an
EOTOM.

Hoo= 10
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Exit Conditions
NZ =X Errvor {Ipvalid character zent}
A = Erroapr Gode
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YDREAD ("Video Read” d—Function Code 11

Thiz roautine reads characters from the Vides Dizerlay inte a
srpegcified buffer. Tt iz 3 Grahrics Mode roubtines when 1t reads east
the tazt columns it wrars back fto column 1 on the next row. When it
reads pazt column 79 an prow 23 1t wrars back to row By column B

Haverze {hlack on white}) mode characters are read in as ABCIT wodes
Just like their Mormal countersarts) reversze mode iz indicated when
the most szidnificant Bit (it 73 iz zet.

Thiz routine can alszao be used Juzt ta locate the curzar {(zee
el ow),

Erntry Conditions

Ty

B = Row orn screen where read startss B < 24,

IfF B » 23s thaen B mod 24 iz gzed az row rozition.
£ o= Column op 2oresn where read ztarts,

in 8@ chararcter/line modes £ < 80.

Foar © > 79 G mod BR iz wsed as column pasition.

Irn 48 character/line maodes T < 40,

Feor © > 39 € mod 40 42 uzed as column position.

D = lendgth of buffery in rande <B+Z%%x. IF D = @ then
B and C are ignuored. Current cursor rFroesition will be
Feturred az rows column in BO redistesr eailr.

(ML o= Befinning of tewxwt huffer

& = i1

Exit Conditiong
BC = Current cursor poziftions B = prows € = calumn. CURSOR
postion at exit iz the same asz at enitry-~VDREAD dogs
ot Chandge it.
NE = Error
A = Error Code
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VIREY--Function Code 12

This routineg gzends 3 prampting meszade to the Disrlay and then waits
for- a Ting from bthe Wevhoard. It iz a Scrall Mode routinesy combining
the Tunctions of VDLIME arnd KBLINE,

The roubtine writez the seecified temt buffer to the Dizplavs
ztarting at the current cursor position. The tewxt buffer must
copntain gcodes 4 X'BEY . Refer to VDLINE for a list of Received
Control Codes and other detaiiz,

After the Video writes the curzor will be pozitioned immediatelw
atfter the last character dizelaved. (Te move it to ancther pozitions
contrel codes can be rlaced at the end of the tewt buffer.d

Mewts the routine etz & ling from the Kevhoard.
MNOTE
Before starting the line ineuts 811 epreviously

ztored kevskrokes are cleared.

Refer o KBLINE for a lizst of Received Controal Codes and other
detailiz.

Entry Gonditions

{HLY = Bedinnin® of text buffer containing dizelavy mezzade.
g = nNumbsr of charactiers to bhe dizelaveds B in the rande
e 2N
C = Lendth of Kevbhord insut Fields € in the ranBe <. 285>
(DEY = Bedinning of tewt buffer where Revbhoard ionput will
e skored
A o= 12

Fuwit Conditions
NZ =% Errar {(I1lewal value in dizrlav buffer)
A = Brror OGode

I¥ 7 i3 zet ifno errorl)s then refisters B and € containt

B = Number of charactersz input from the Kevboards

: inctuding carrriate returns IT any

¢ = HNevbeoard time termination. If € = B then inepul buffer
was Filied. Otherwize £ = control chapacter that
terminated the Tine (carriage rebturnl

IF 2 iz not zet {errord)s the redgisterz B and € containt

B o= Number of charactersz nobt dizelavedy including the one
causing the error

¢ = Character cauzin® the srror
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CURSOR——Funcition Code 246

Thiz routine turns the cursor diselay on o of f. TRSDOS keers track
of the current curzor pozition whether it iz on or off.

Entrv Conditions

B = Function Switehes IF B = @A then cursear will he
turned off. IFf B <> @ then curzor will be turned on.
A = 4
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SCROL I -=Function Code 27

Thiz routineg Jets vou rrotect a rortion of the Dizelay from
seralliing. From @ te 23 lines at the TOP of the dizelay can be
proftectedy when s2cralding aoqurss only lines below the rrotected
area will be chan9ed.

Erntrv Conditions
B = MNumber of lTinez to be rrotecteds in rande <0235
A = 27

113
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.4 Line Printer

Supervizar Calls described in this sections

Furmstion

Codder P Purroze
17 PRINMIT Initializesz the Line Printer Driver.
143 PROHAR DBend a character Lo the Frinter.

19 PRL IME Send a line to the Printer.

8
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FRINIT {*Frinter Initialization®}——Funciion Code 17

Thiz routine inditializez the Line Printer driver. It is
avtomatically caltled when the zvestem iz initialiized. You dJon*t nesd
o ocall it unlessed
v You want fe chande some of the rarameters.
» the Printer waz not availlable {(readv) when The Bvatem
waz initialized.

Whern initialized bv the Svestems the following parameters arée set?
Fage Length (linez ko a eagel § &&
Frinted Linesz per pate T &
Autoematic Form Feed I Yes
Line lTength {(Characters/Line) 1 132

NOTE :
Linefeeds are done by the Svstem during _
initiadlization. You may want ta resst the earer
before uzing the Printer for the Tirzt time.

Entry Coanditionsz

B = Pa9¢ Length (bé& iz standard) .

¢ o= o Printed Linez par pade (6B iz ziandard).
IFf © o= @y no adbonatic foarm Ffeed iz dane.
Ctherwizes avtomatic farm feed iz done after £ Tines
have hesn printed.

D o= Maximum number of charackterz in a line
1352 iz standard)
N o= 17

Exilt Conditions
N
A

I S a3 S
Error Code

R
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PROHAR ("Print Character")~~Function Code 18

Thiz routine sepndi one character to the Printer.

Y

MOTE
! Printers do nrot print until their buffer
iz filled or a carriagse return is received,.

=
o

15

Enirv Condiftinns

B o= ABCII code far character to send
A = 1fl

Exit Conditians
WZ => Error
A = Error {ode

FaGE

iié
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PERELINE {(*Frint Line” )——Function Lode 19

Thiz rougtine sends a line to the Frinter. The line can incliuds
contral characters as well as erintable data. A tabh character
embedded in the buffer will cause the Printer Lo zkip over to the
naext B-bhvie bhoundary.

Entry Conditions
(HL.) = Start of text buffer containin® dats and controalz to
send to Printer

B = tength of buyffer (number of charzcters to zend)

G = Qantrol charachter {any character? Yo séend athter lTaszst
character in buffer

A o= 1w

Ewxit Conditions
WZ => Eprrnor
A = Error Cods



MODEL. 11 TRSDOS

{MZDOSHE 8/&6/79)

4.5 File Accezs

Surerviszor calls

Fupetian
Code MName
33 LOCATE
B4 READNX
35 DIRRD
403 OPERN

- 41 K1t
G5 CLOSE
473 WRITNX
44 FOSNKWR

TECHNICAL INFORMATION PAGE

dJescribed in thiz zectiond

Function

Returns the current record number.
Gets nex=t record {(Sewmuential accesz)
Readz zrecified record (Direct Acces=
HSerte ur access o new or exizting
File.

PDeletez the file from the direchoarvy.
Terminatez acce=zs to an UOren file.
Writes next record (Se=uential Scoessd
Writez specified record {(Direct Access

H

L)

).

118
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OPEN — Function Code 48
Thiz one call handlezx hoth the creation and Orening of Files.

A g9iven Tile can anly be Open under one Data Control Black at a
time. Becausze of the verzatile file procezsin®d routingss this one
DB is sufficient to handle the varicuz 179 arriigations,

Erntry Conditions for OPEN
{(DE} = &8-bvte Data Control Block {(zee belowd.
{H_Y = 1l-bvie Parameter Lizt i{see bkelowd.

& = 4@,

BExit Conditionz

M ¥ Erpoe,

Error Code.

nu

Z

&

Before calling OPENs vou muzt rezerve sgpace for the Daita Contro
= .

Blocks Farameter Lizts Buffer brea and Record Areas az de
b T ow. : ' :

Data Control Block (&8 bwbesz)

The Data Controel Block (DCBY iz uzed by the Bvzstem for file accessz
boskkeering. You will alse uze it to razs the File srecificetion for
the file vou want to Orens az Ffollowst:

Before calliing OGPEN: place the file specification at the beginning
of the DCBs follawsd by a carriadve return. See Chasterr 1z "File
Specificatiaon® for detailz.

Faope emamele (% signitier a carriate returnls

CONTENTES OF FIREY BYTRE OF DOE BEFORE OPEN

FILENAME/ZEXT . PFPASSEWORD D (DIGKNAME)IS:

L AT TR TR TR T T T P FIFTS BTV TTTTY THTS FRTYS TR YIRS TN FPIFL PN P PP SR ARSE NI TTINE R RPYAF S TRPIS APFL IPPIS VS IS BOTL AF 1005 TEHT SR TEITS T TAFIR iR AR \AFRE APV YAFOR WA AR R TR A TR T, M S e e s B

E LI T

WHhile a file iz Orens tThe Filesrer iz reslacged with information uzed
by the Svetem for boohkkeering, When the file iz Closeds the orifinal
filesrper {excerlt Fopr the passward? will be put back inte the BCE.

IMPORTANT NOTE
Do not ever madify any partion of the DEE while
the file iz Oren. IF vou dos the rezults will be
unrraedictablie.
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Parameter liist (11 bviezs)

"Thi= list contains: information TRSDOE needs to cresmte or acceszz the
filet

CONTENTS OF PARAMETER LIST

: BUFADR @ RECADR @ EODAD : R/7W & RL = F/V ¢ @/1ls2 ¢+ B @

BUFADR (RBUFFER ADDRESS). This fwa-bwite field muzt poeint to fthe
tedinning of the Ruffer aArea.

—

fia

The Buffer bresa is the zrace TREDOS will wse o Frracess al
accesses. 1T zeanned records are pozzibler wou muszt reszerve
bvitez., If no g2ranning iz rFozzibies rezerve only 2596 byvtes.

PR
i

.

o,

Witk Fixed Length Record filezsy sepanning iz only resuired when the
record Tendth iz not an even divisor of 25&. For exameles 1F the
record Tendgth iz &4 then #ach phvsical record containz Tour recards
exactivs and no g2rannint iz rexwired. In thiszs cases rezerve anly 2%
bvdtes For Processing.

Howevers if the record length iz 24 {not an even Jdivis
then zome records will have to be zeanned. In thiz o
need to reszerve 512 bvtes.

in

I“l
T
[N
i

Hith VYariabkle Length Record filezs wou must alwavys reserve 513 hvites
for procezsin®. Thiz iz because sranning maw be reauireds derending
an the lengths of the individual recordszs in the file.

RECADR {RECORD ADDRESS). Thiz two-bvte field muzt point to the
beginning of wour Record Area.

]

=k

ot

Far o

igk readzs hiz iz where TREDOS will rlace the record. For dizlk
writezy thiz is where vou ot the record o be writien.

Exc@wtimnE For FLRE files: with & record lepsth of 254: thiz addre=ss
isg not d=ed. Yeour record will bhe in the buffer ares pointed to bev
BUFMDR.

Forr Fized Leng@fth Record filesz with record length not eswal to 2564
thiz buffer should he Tthe zame zize az the recoard Ten®9ith. Faor
Variable Lendth Filezes thiz area zhould be 1ong enough toe contain
the lTongest record in the File {(including the length-bvie). IT vau
are not zure what the ToentYezt record will bes rezerve 2546 bytes.

EODATD (EMD GOF DATA ADDRESSY. Thiszsz two bvite field can be uzed fta Give
TREDOS & transfer address to use in cmze the end of Tile iz reached
durin® an attempted read. IFf EODAD = @ and end of file iz reached)
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the BYS will return with the end aof File erroar code i regdizter 4.

R/A4 (READ OF WRITE)Y. Put arr ABCII "R" hers Tt allow read-accesis
antywd pult an ABCII "WYY here fto allow read and/or write acoess.

Rl (RECORD LENGTHI., This one-bhvie Ffield zpecifies the record length
to he used. Yero indicates a record lengdth of 25&. For Variable
Length record filezs thisz fisgid iz id9nored. IF the file alrgady
exiztry and the Creation Code is B the Svstem will zupelvy the
coarrect RL values regardless of what wou puat there.

VAF {Variable or Fixed Len9th). Thiz one bvite field contains either
an ASCII "Y' for Variable or an ABLII *F" for Fixed, Once a file has
beon cresteds thiz sttribute cannot be chandged. IF the File alpeady
#wigtss and the Crestion Code is @ the Svztem will zupely the
correct FAV valuyers redardlsss of what wou pult in the rarameter

Tizt. '

B/1/% (CREATIOGN CODED). Thiz oene byte field containz a binary number
B 1 o 2.

s CODE H MEAM I MG H
: @ 4 Open the flle only iF it aliready exizts. :
: t Do net create a new file in direchorwy, :
: z Aecord length and 2nd of file are MNOT H
H H rasat. £
3 i H Create a new File anlvyd da not Open an H
E H exiztin® Ffile. Hecord Lendth and snd of H
H H Tile are et at QOren Lime. H
HE H Open exizting filtes IF Tile not Tfound: H
3 : craate it. Record Lenvth and end of file H
g : are reset. i

@2 (BEND-OF-L 18T MARKER: . Alwaw:z: rut a binary zera at the e¢nd of the
Parameber list.
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READNX——Functian Code 34

Thiz routineg reads the ne=t record atier the current record.
{Current record iz the laszt recard accessed,) IF the file haz Just
been Oreneds READNE will read the firs @O .

-~

Entry Conditions

{BEY = Data Control Block for currently Orern File.
{Ml.? = Rezerved for dze in later verzians of TREDOS,
A w Rdy

Faoit Conditiansz
MZ = Error
& = Error Code.

Upan returns vour record is in the Record Ares epointed to by RECADR
in the rParameter ltistes ors if RL=28%4 and record tvre iz Fimeds wour
recor-d 12 inp the area rointed o by BUFADR.
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WRITMNX~~Function Code 43

Thiz roytine writez the next record afier the last record acc =
that ds: it writes: zeqadventiallv. IF WRITHX iz the Firsh accesz af
the file i1z OrFreneds the first record will be written.

NOTE .
bhear wou write to a Variasble-lLength Record files
thae ernd of Ffile iz reset Lo the Yast pecord writdens
redardless of 1is Previocus position.

Data Contral Block Ffor currentls OrFen file.
Rezarvaed For uses in later verzionz af TREOOG.
4%,

EDED =
(HIZY =

>
E

Batfore calling WRITNXs put wvour record in the record area pointed to
b RECADR in the Paramster Tists ory i LRL=254 and record ftyvee iz
Fixzed: rut record in area roainted to by BUFADR.

Exit Conditions
NZ = Error.
H =2 Error Code.
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DIRRD——Function Code 35
Thiz routine reads the speciftied records allowing direct acoess.

MOTE
With VLR Tile=y vwou can only u=ze it to
reaid the Ffirst record or to pread the end
of file.

Erntry Conditians

{DE} = Data Control Block feor currently Oren Tile.
BC o= Dezired record number.
BC = @ meanz rpozitioen to befinning of file.

BL o= XPFFFF* means: roeszition o end of File.
(ML} = Re=zerved for uwsze in later verzions of TREDDE.
Fay = A%

P In oa future release of TREDOSs (BCY = addreszzs of a Tour-bvie
atue z=recifving a recard number.

Ew=it Conditions
NZ =% Error.
& = Error Code.

Upan returns the record will be in the Record Area pointed o by
RECADR in the parameter liszty orse if RL=2%4 and record tvpre iz
Fimeds wour record iz in the area pointed to by BUFADR.
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DIRWR~~Function Code 44

Thiz rowting writes the zpecified record. It writez the record into
the specifisd record poasibicorn of the file.

NOTE
For- VILE filess vou can oniy pozidtion
to the beginning or end of file. When
vou write te a VLE files the end of file
i rezet to laszt record written.

Foatry Conditianse

— FR——

(DEY = DRata Control Black for currentls Oren Tile.
B = Record number vou want to writs.
B = B means write firzt pecord i Fille.
B o= XPFFRFFY meanz: write record at end of file.
{HL.) = Reszerved Tor uze in lTater wverszionz of THREDOB.
& = 44

Before caliling DIRWH: rput the record into the Record Area sointed o
By RECADR in the Parameter Lizts ors if RL=2ES arnd record tvee is
Fiweds wour teﬁﬁré iz in the arez rointed to by BUFADR.

Note: In a fufture release of TREDOH: (BCY = addrezs: of a four-brie
value specifvying & record number.

Fwit Conditions
MZ =x Errope,
A = Error Code.
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LOUATE-~Function €Call 33

Thiz function rekturns the number of the current recoerds i.e.s the
number of The last record accezzed. You can use thiz call onlw with
Fimed Length Record files.

Ertry Conditians

SFAYR PRLIR LRALS LIS GRS ST AN A L L BANY SIS LR L L LY

(DE)Y = Data Conitrael Bleck for currently Oeen Tile.
(HLL} = Resarved for uwse in lates verzionz of TREDOS,
A = XX

pMotes In a Tature relsaze of TREDDD: (BC)Y = addressz «f & Ffour—-bvihe
vaiue specifvying a record number.

Fait Conditians

BL = Cuyrrent Record Number
NZ = Error

£ Error Code
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CLOBE~—Function Code 47

Thiz routine terminates acoesz %o the Ffile. IFf there are recoards in
the Buffer aArea not wet writtens thev will be writtern at this time.

Entrv Conditians
(DEy = Data Contrel Block for currently Oren Ffile.
& == 3

Exit Conditions
NZ =7 Errop
& = Error Caode

Meop returns the fllezpee {except for the erassword) will he 2yt back
inte the DUB.
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BILL-——Fuynetion Code 41

Thiz routine deleter the zrecified Tile from the directarv. & Ffilte
muszt he Clozed before it can be killed.

Entry Conditions
{DEDY = Data Control Blocky containing standard TRBDOL
filezper {(zee illuztratiaon in dezcrirtion of OPEM).
& o= 4]

Exit Conditions
NZ =% Erear.
& = Error Code.
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.6 Comratational

SQupervisar callzs described in thiz secition

Fuanochion

Gode Manme Function
& DELAY Frovidesz a delav-—-laoap
v FAaNDOM Frovides a random numbers range <@ 2545

21 BINDEC Converts binary to ABCTITIwcoded decimals
and vice versa
B STCMP Compares ftwo text ztrings
=3 MPYRIV Performs 8 bit # 16 it muliirlication
' and 16 kit / & bit divizion
g BINMEY Copverts binary to ASCII-coded
hexadecimal: and vice-versa

45 DATE etz or returpng the time and date.
4é& PARGER Finds the alrhanumeric Frarameter
field in a text ztring

a9 STSCAN Looks for a zpecified =2tring inside
‘ a texlt buffer
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DELAY~~Fyncition Code &

Thiz rouiting Proavides & delay routines returning control to the
caltling erod9ram after the sepscified btime haz slaszed.

Entry Conditions
BC = Delay Multtiriier, IFf BC = @s then delay time will he
428 wmittigseconds. IF BC > fr then delavw bime will het
G5 8 ( BC - 1 )Y 4+ 2F microseconds
S -
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HANDOM~~Funciion Code 2@

This routine returns: a random one—bivie value. To extend the cveleg of
reretitiony the inztantaneous time/date are used in Seneratinyg the
frimbegr .

You pazzs the routine & limit valued the value returned iz in the
range <@+ limit-1k. Foar examples if the 1imit iz 255« then the valueg
returned will be in the range SB:754>.

Entr+ Conditions
B = Limit value.
& = 28

Exit Coanditians

{ = Randam number.
For B > 12 number returned is in randes (@aB-13,
Far B = @ ar 1+ rnumber returped = @
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BINDEC—Functiaon Oode 21
Thiz routineg convertsz a two-bvyte binary number o ASCIT—coded
decimals and vice versza. Decimal rapde iz <0 655357,

Entry Conditinnzs

B = Function Switch.
If B = By then convert binary to ASCII decimal.
IT B noet @ then convert ASCII decimal +o binary.

Contentsz of ether regfizters whern B = B (hin-rdec)

DE = Two-bryte binary number to convert

{(HLY = 5 bvie area o contain ABCII coded decimal value uron
return. The field will contain decimal di9it=

(P2 X729 0 lgading zeroces on the letft az necezzary
to Till the fields Ffor examples: the number 21 wauld
bet @QRAGBZ1.

Contentzs of other refizterz when B iz not B {(dec->bin):

(HL.) = J~bvte area containing ASCIT decimal value ta be
counverted to binarv.

& m

Fawit Conditions
(HL.Y = Decimal value
DE = Binary value
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BINHEX——Function Coade 24
This routine convertz a two—-bvie binasry number to ASCII-coded
hexadecimals and vice verza. Mexadecimal range iz <@«FEFF>.

Entry Conditions
B o= Function Switch.
I+ B = @ then canvert binarvy to ASCIIT hexadecimal.
IT 2 i not &y convert ABCII hexadecimal ta kinarye.
A o= 24

Lontents of ather rettizters when B = B {(bkin—>hex):

DE = Two-bvite binary number Te convert

{HL.) = 4 bvwie area to contain ABQCII coded hexadecimal value
uron return. The field will cantain hexadecimal digits
with leading zeroesz on the letl az necessary to Fill
the Fields For ewamples the mumber X°FF7 would bet
BnFF . )

Contentz of other regizsterz when B is pot @ (hex-rhin)t
(HL.Y = 4—bvite area containing ABCTI hexadecimal value to be
converted asz described above. '

AT Cﬂnditiana
= Mexmadecimal value
Binary value

L R
B
i
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MRYDIV {("Multirly Divide")—Function

INFORMATION

Code 23

PAGE 134

Thiz routine does multirlication and divizion with ane Z-bvte value

ard ane l—hbvite value.

Ertry Conditions
Foo= Function zwitoh.
IF B = @0 then multtieplv.
IF B iz not @ then divide.
& = 23

Fror multiptications
M. = HMultirlicand
G Multirlier

For divigziont
HL Dividend
c Divisor

[}

Exit Conditions

HL. = Rezult {(product ML % € apr =suotient HL/C)

a = Overtflow bvte {multiplication
o Remainder {division onlw)

If

Statuz hits aftfected by divizions
Carry flay set if dividing by zero.

oy}

Divide not attemrted.

Z Fla9 zeft anilv 1T the suotient iz zero.

Statuz hits affected by multipiication:

Carry Fla9 ze¢t if overflaow.
Z flag =et anlvy if result iz zero.
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STCMP~~Function Code Iy

Irpen S440 S G B b bk draae

Thi= routine compares two ztrindgs to deftermine their

SEmUenidd.,

Enteoy CDnditiﬂnE

{DE) Firzst string.

(ML) = Secand string.

EC = Number of characters to compare.
A o= 2R

i

Exit Conditions

SGitatuz bits indicate rezult

Eh

2r 3% tTollowss

L Ftag =zet indicatez zirin¥s are itdentical.
MZ indicatez =trings not idenmtical

Larry Flag zet indicateszs firzt ztrint {pointed to b

ﬁecnnd'ztring (M.} in collating —edsuence.,

Obher register contenktsz:
A = First mnon-matehin® character in first =tring.

PAGE 135

collating

DE} erecedes

Whern sirings are not equals wvou can et further inTormation from the

grrime redisterss as follow=s:

(HL? 3 = Addrezz of firszt pnop-matching character in zecond

ztring.
(DE™

strind.

Address of first non—-matching character in first

BEC* = HNumber of characters remainings including the non-

matohing character.
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PBaTiE~-Funchtion Dode 4%

This routine zets or returns the real-time (time angd dater. The data
can be returned az a Zé-bwte ASCIL =z2teing coptaining 8 fields. as
ilTlustrated helow (numberz refer ta bvite lendthz of each Ffielal.

n

TORNAME OFC MON. 2 DAY OF @ YR 2 DAY OF & TIME @ MOM @ DAY OF &
DAY : 2 MON. : oYESR Bood 8 WREEK £

3 3 @ % i o s i

CONTENTS OF TIME/DATE STRING
flean@ith of fiseld is zhown uander sach Ffield)

Examrle Time Date strings

HAaTAFPRNZRIY7F9L1R1E. 20, 42045
Herrezentz the data "Saturdavs aApril 28 197%. 118th dav of the
yaars 13.3@0.4% hoursey 44th maonth of the wears 5th dav of Lthe week.
{Periods zre wused inzstead of colonzs since thew’re more
e#asily entered from the kevboard.)

MOTES
DEY OF WEEK Fieldr Mandaw i1z Dav @.
The date caloulationg are bazed on the e
Jutian Calendar.

Eptry Comditicons

Bo= Fumctioen Switch.

IF B = B {Get timeldate)s -
(HLY = 24 bwte buyffer where datestime will be ztored.

IF B o= 1 {Set datg)s
(ML) = 18 bvte buffer containing date in thiz farmd
MM ADDAYYYY

I B = 2 (Het timed:
{HL) = B bhyvte huffer containing time in this form:
ML ML S5
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PARBER--Fyunchtion Code &4

Thiz general—-purroze rautine "rarses" {(analvrzesz) & text buffer into
Fialdz and subkfieldszs. PARSER iz uzeful for analvsing TREDOLD command
lipes {including kevuword commandss Tile srecificationss kevword
grtions and paramseters. It can alzo ke uzed as & fundamental routine
fer a comeller or text editor. Thisz versatility derives from the
denerality of the routine.

Bv necessitys the dezcrirtion of FARSER iz rather long and detsiled,
Ie actual wzer the rautine ig az convenient az it iz rowerful. Foar
wuamrles PARSER iz dezidrned o allcw reretitive callzs for proceszing
a text bufferi on exit from the rouline: parameters for the next
call are all readily availiakle in arrropriate refizters, -

The roubtine has pre—~defined zets of figld-characters and separatorss
vy can 25e theze or re-define them to zuit wvour arrlication.

I enseraly & Tield iz any 2tring of alrhapumeric characters

{fB-Tra-2:s P91 with no embedded bBlankes, Fields zsre deiimited bv

sgparatars apd Terminators: defined hkelow. For examelaer the lines
BAUL=T108s PARITY=EVENs WORD=7

contains & Tieldst BAUD, 38&s PARITY, EVEMN» and 7.

Howevers & figld can alsn be delimited by saired =ucte markz:
PField® or *Field?
When the =uste marks are ugzedr ANY characterszs: neot Jdust
alwhanumaericsry are btaken az pardt of the Ffield. The guocite marks: are
not inctuded in the FTisld. For examples bthe lines
POATE (77117797
will be interereted as one field contasining evervyithind inside the
Fuetes.

When a asuote mark iz used to mark the ztart of a fieids the zams
Tvee of awete mark must be uzed e mark the end of the field. Thiz
alioews wou to inciude auetes in a fields Ffar exameled

1 X’.‘ ;:_“;:@@7] 4
will he eparsed as one Tield containing EVERYTHING inzide the double
Agates ¥ Fae dncioding the zinglise =uoate marks * %,

& serparataer iz any non-alphanumeric character,. PARSE will alwavs
ztor when a separator iz encountereds EXCEPT when the zeraratoer iz a
biank (X72007). Leading and traiiing blanks are i9nored. ATher
trailing blankzse PARSE sztoaps at the bed9inning of Lthe next Ffiselds or
on the firzt nere-blank zerasrator.

Yot ocan alzo defineg terminatoerss which will stes the parze
regardlesnz of whether a fileld has beesn found, Unleszz wou
sperificaltly define theszer PARBE will only stor on non-blank
separators,

Geparators and terminators have the same effect on a rarsed the onivy
difFerence iz in how they affect the F (Flag) redizhter on ewit.
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Tew re—define the Tields zerarators:s and terminabor zebs

If wou need to change the field and zerarabtor sebss or define
terminatorzs wouw can provide three chanfe-lists via a Liszt Addressz
Blocky exprlained later.

Entr+ Conditions

(HL} = Start addrezsz of text buffer
IDEY = Addrezg of izt Addrezs Black.
DE = B indicates no lizt= are tao bhe uzed.
C = Maximum tTength of rParze
A = b

Exit Conditions
{HLLY = Field~pazition epointert

(HL Y = Firet bvte of Ffields 1if a delimited field was
Found.
Terminator or nen~blank zerarator if no field
waz Found,
Last byte of buffer if g
Tendth.

(HL)

i

(HL)

ree reached masimum

R

Eoo= aAactuzl lengith of Ffieldse excluding leading and frailing
Blanks. .

8 = Character preceding the figld Jdust found., IF B = 8
B = XFF?

€ = Number of bvitez remaining to Farse after terminator or
separatoer. Mote that trailing bhlanks have been parsed.

D = Serarator or terminator at end of field.

IT D = X°FF° fthen rarse ztorred withould Tinding a
nen—hblank serarator or ferminator.
E = Dizeplacement pointer Tor next rarze call.

Add F to ML +to 9et:s

at Begdinming address of next Fields ar

bl Addrezz of byvite following the lazt hvte parzed.
Mate that if rarsze reached mas=imum lengths then
E + HL = Addrezsz following end of text bhuffer.
I rParze did et reach maximum lentdths and E = 1
then E + HL = Addreszszs followin® zeparator or
terminator.

L

Siatuz bits (F re9ister) affected when rarse did NOT reach
reach maximum Jentdths

Z flag:

Z (zet) if rFarse ended with a sewraratar,

MNZ (not zet) if eparze ended with a terminatar.
C flag:

C (zet) it there were trailing blank=s hetween and of
field and next non=blank zerarator or terminator.
NC (reset-—not zet) if There were no trailing blanks.
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Lizst Addeezz Block

— [y

The List Addrez: Block iz 2ix bvies lon® and containsg two—bvite
gddrezzes {(1azbsmzb) for three change—ligtz:l
Lizt 1t Characterz to be used az terminastors
lList 2% additiosns to the seb of Ffield characters
Lizt 3¢ Deletions from the zet of Tield charackterzs i.&.1
alrhanumerics to ke interpreted az zoeparsiorsz.

Fach tist has the following forms

It bevke ¥ 2Znd bvite 3 Jrd bvbe 3 —eeeee—e Sl S 5 o S <R -1
L v e i o e tae e s bt ot B s s s s i b vt v AR S0 O £ s 12 S ST G D 053 5 AR VD B S 3 R RS Bt et i o B S A A kb e i s s s 5
ity number § first 8 ozecond % : onth H
taf char®s Yeharacter Scharacter 3 —————————rmew & characteri
tin tist i ' 3 2 3
B rer e Mobdd Mk WD Frcid fas s o s A e ey Pk furrt e bruen Ao drrem oven | o ecra Setat ook AL WA HORTS S S e e oAAs SaR P e Yenr T W W vk A AR A A HIE vint] Mt Whc s nge mane e ...._..._.._.__g

1. There are three ways o indicate 3 null list:
2} Het the character—count bvie in) esgal to zepo.
) Bet the eointer in the Lizt Address Biack tTo zero.
o) Sel DE=@ if wou aren’t Falnd provide anv lists.
2. Characters are stared in lists in ABCIT form.
Z. ¥f a character arrgars in more than one Tisgsts 1t will have
the characteriztics aof the firzt 1izt that contains 1t.

Here s 12 & tweical List Address Block with its associated lizts.
Grzume that on entry to PARSER: (DE) = ¥'ooper,

] 3 H Hexadeoimal H
I oAddressz ¥ lLength = Contents HS
¢ XTaaont s = XUt dstart aof Tizt 1) H
Y OXTRARZRY s z E ol (ztart of Tiszt 23 H
LA A 171 F R & T AT dstart of tist 33 '
: XTomBEt o 1 Y OXFHAT {4 charts i Tist 1} 2
P X9l s 1 H XD {carriage return? H
i ATeRnEgeT s 1 ¥ XTTRC {left hravce { ) H
 ATepRET s i g BT {right brace ¥ ) i
P OXTRRR47 % i H g {left Paren } 3
IORTOBIAT g i t XT3 (A char®s in tish 23 H
t XTe@liit o 1 ER SR { SR S A H
I R 5 R 1 § KrTamnr (rary} z
P XP9mixe ¢ i H X'23° ("#") %
T XTOBRWMT i H PR {null tist) '
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TREDOS

Samperle Programning

The following code shows

L @ prarame ber

Tizk,

§ o~ PREPARE. FOR PAREING

LD
LD
LD

CeMAXLEN
Es @

MLy BUFFER

LrERT T )

§ o A RGE, L= e e e

PARSE  Call.
Cal.l.

JR

.0
R
J
LD

CR

JH
JR

§ e e DL D~ HANDL TG

HANIL.H PUEBH

Froceszing

PO

HET

§ e e CALLL TO)

METFLD LD
ADLD
LD

LD
RET
RET

g e BROGRAM - CONT T NUES

MATHTN el

code Gaez

METFLD

HANDL R
NZsMXTRTM

Ha

A

MZ o PafEE
Hy BFFH

5

Ly ERR
METRTHN

AF

AF

D
L g DIE
e Lol

M adé
g

&

F R i A

PARSER————

MK AEE W MO WK NE WE NME JE iR W R

[ET T T Y]

Er

B aB B ad A

TECHMICAL ITNFORMATION

reFretitive Uzes

PAGE 1401

of PARSER fo

L“ i:} {:} P-_. e eepes et s s s saeys swees gREE S9oeE Sries svaes sesee ereen FReey EFARS peRs fescs sty Freve wony e

o= Mamimum le
Far initial ca
(HLLY = ztring

Routineg Lo osl
Rautine to han
Go o to pe=t o rou
Farsed ended
Elze el neaw m
Te it zera?
IT naoty LThen o
P D=AFFH thaen
at end of hbuf
Ho 9o Lo errar
Elzes Then do

Muzt =ave =tat
and any other
will be change

Reztore AF (an
redizters zave

£y

)
h]

Lara mebh of DE
{HLY = where
{DEY = Lizt ad
I¥ DE=& fthen n
Funoiion Code

nIth to parse
11 to METFLD
to FParze

1 PaRBEiR

dle new Field
tie i1F

on terminator
ax lentth

continue

na seraratar
fer.

roantine
fext rovtine.

CHL T T I o e e e et s e s s o o

us regizterz
redizhers

[

3 other
d alt entrv?

toztart Farse
dress bhlock

0 izts uzed.

l.] E R E: et aLE it Bt botne SoRCE HUES PNOL EAD G AR P VAR WOCR AL WAIE 1HL BAR BB i ami mbin i s

break
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STECAN {(*8tring Bran")——Function Code 4Y

Thiz i= a d9eneral purpasze ztring scan., It searches throush a
spegcified text buffer foar the specified string, Thiz siring can
consist of any values B-285% (1t iz mpot zirickiy alrhanumericla

Entry Conditions

(LD Tewt area to be zearched.
{DE)Y = Compare string.

B = Length of compare string.
A = 4Y

#

L

E=it Conditieoen=z

; trio® pot found.

P> Gtring found.

{HLY = Start position of matching ziring in zearch airing.

M

1473
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(mzdosi@ 8/9/7%)

4.7 Serial Communications
Sueservisar Sallzs described in Lthis sectiond

Cade Name

ot turm oA
it outegt,

L és ARGy Chanrnel & receive

o PN ¢ Chamnnel A tramzmit

2t BRCY Channel B receive

gog BETX Channel B recejive

Theze routines allaow vou ITao uze the Model Iz RE-2320 interfaces

channgls &4 and B on the back ranel. See the Madel 11 Oreratian
Manual for a deszcrirbion of =idnalz available.
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REZ23ZC~~Initialize RE~ZZZC Channel
Function Code 55

Thiz routine sets up op disablez either channel A or B. Before
uzing its the arpraprlate channel zhould bhe connectsd Lo the
maodem ar other e=suyipment.

This reutine sets the shandard RE-Z232C parameterzy andgd defines =
rair of supservizor calle for 1/0 to bthe zpecified chamnelt. When
wou initialize Channel Ay BVC z 96 and 97 are defineds: when vauy
initialize Channel Be SVETs 98 and 99 are defined. See ARCY:
ARTXs BRCVs and BTX.

Before re-initigliizing a channels ALWAYS turrm it off.

Entry Conditions
{HLLY = Parameter lizt described below.
= Function switch

If & iz not esual to zerg Then turn on channel
and define I/70 8%z for that channed.

I¥ B iz emual ta zero Then twurn of f chamnel and
detete 1/0 8YCQ' s for that channel. In thisz case
ontw the first bvite in the Parameter lTizt
(A% ar "B") dis used. .

# = 5%

Thiz =zix—bvite JTizt includes the necesszary RE-Z3ZC parameterzt

BB et A T G A o . ik AT AT, YA SRR WA N’ nT 4 ppos s e Manee crars e — Hore e - e e

QRD : PARITY ¢ - END LIST:
: : BITES : MARKER

B [rp— —— e b 3ot i R Bt . s e ey e S b i b et
®

by
e
.....E
m
I
m
P
&Y
o
X

OHANNEL. iz an ASCII *a&" far chananel A+ o "BY for channel B,

BAVD RaTE iz & kinary value from 1 fa 74
Far 188 bhaud

for 158 baud

For 333 baud

for &M hawyd

for 12080 bhaud

for 2408 baud

for 4806 baud

g R B ] Y e

WORD LENGTH iz a binary wvalus from 3 toe 81
b for S-bit wards
¢ for b-bit words
7 for 7-bit words
& Far- 8-hit wards
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PARITY iz an ABCIT “EY for evens "0FfF For odds or "N for none.

GTOF BITE iz a hinary 1L for 1 stop bits or 9 for 2 stop bite,

L

END LISBT MARKER iz a binar+ 8.

it

nn g

Conditions

N =

&
)

For

Error
Erroar returpn oode

hard-~wiring betwegen two Model 112 withaut a modems use the

wiring arrangement dezcribed belawt

DB-25 male
0 1 12 cannector, Can

i3
[ » S TN TR A ] ] W’%‘\e@t“iﬁ Chanu#l
R R B R A or B,

L=
fadh
" L
[
-
o
~
-]
L]

T
R,
ATS
£TS
GRD
eTR
[}

XX [

a a
| & 3

xTs
TS
GRY

DPE-725 male

R [ IR ONE 13 Mhﬁtc‘ﬁon. Con v
&, £ 4 8 «_g . 0 ] tonne ct 4o C’MM{.
B NN A oo B.

Connection Diagram, Model II (Chennel A or EB) to

Model IT (Channel A or B). Use stranded wire, 24-~gauge,
to connect two DB-25 connectors as illustrated. If wire
length exceeds 50 feet, twist lines 7 (GND), 2 {TD} and
3 (RD). Refer to the Model II Operation Manual for a
description of signalsg available.
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ARCY—-—Channe] & Fooceoive
Funetiaon Code 9é

This routine ippuytsz 2 character from the z2erial Channel A. In
Practices it iz anaioWous to kevhoard character inrugt {see
KECHARY .

TREDOE zets wr ARCY and ATY when wou initialize channel A {(zee
REZA2CY. IF wou call this routineg without sreviowzly initialiring
channel A wou wilil Qet am grror return code of 1 {ne function
exiatel,

Entey Conditions=

A= GE

FHwit Conditions
B o= Charachter Tounds if anv.
MZ = No character found.
Carry Flay Set = Modem carrier not present when SV0 was
gntered '
A wm Communichtions shtatus:

Bit Meanin® when =zet

EI Y| H Mot uzed. :
s o1 Mot uzaed. 5
R : Mot uzed, :
: 3 @ Medem carrier waz lozk, :
P4 &8 Parity error occourred on character found in :
8  re@izter B : :
25 : Data loste--mare than one character recelved z
2 H betwesn SVC72. B cantains lazt character rec’d. H
: b 5 Framin® #rror occurred on Jast characier rec’d. :
=7t A '"break sequence” ({extended null character) i
H H was received. "
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ATE——Channel & Transmit
Function Code 97

Thizs routine zends a character to the zerial Channel a. In
Fractices it 12 amalofoys Lo video character ocutrut {(see
MODCHAaR Y .

TREDOES zetz wue ARCY and ATX when wou initialize channsel A (zee
2Cy. IF wou call thiz routine without epreviouzly initializing
channel &y vwouou will Qet an errar return code of 1 fno function

existzi.,

Erntry Conditionsz
= ARCTT code For oharacter to bhe zent
& o= g7

b
il

Copditions

M = N character =zent
Carry Flag Set = Modem carrier mnat rrezent when SVC wa:zs
antared. .
& = Communictions =tatuz:
it Meaniny when sat

Clear to Gend (C7T3) waz mob debected.

[rpRR—— (an P b AR EE ST W SIS $omHd HLE BEE S TS SHIR TS (abd ISR (RE RSP SPRS f4se 1ME 1RGO AL SLECS berks PetrE Sfies S4iee et Seess SSefs SeLRS TSeSt Seish Seetn verh i emie Shves Sresm SLAN PewEs SaetR Beets Sty beves setse ssena sores

!

Mot uzed.

{
E
|
:
I
|
i
1
1
|
|
[
i
]

|
i

O B B Y
T

Tramamitter iz huzy,

s oL
1

43 ER  ®E d% N3 uBE 4@ hn eE 4% oo §Tr AR 3AE  Wr oA BB

3 Modem carrier waszs lost,
A Mot used.

Mok

Mot

Fl

82 Ex EEC 34 T[4 HE OD ¥4 BT MK oo pon AR 8 3n ¥R BO

7 Mot yzed.

4y 4@ BN BE wgr AR Wk AW wE JE e IE HX EE  EE IE A3
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BRCV~~Channel B Recgivg
Funrition Code 98

Thi= routine inFutzs 2 character from the zerial Chamnel B. I
praciice: it iz anaiodous te kevioeard character inPpul {see
KEBCHAR? .

TREDOS zetz ur BRCV and BTX when wvou initialize channel B {zee
RRE2320Y. IfF wvou call thiz routine without previcuszly initializing
channe] By wou will @et an errar return code of 1 (no functioan
@mistsl.

Entrv Conditions

B o= Ghar&atwr foundr 1If anvy.

MZ = Mo character found.

Carry Filag Set = Modem carrier nobt present when B8V was
entered. '

ELSE CﬂmmUﬁiﬁﬁiﬁhi statuszt
Bit _ ﬂa%nin@ wh@n‘ﬁ@t
i B ¢ Nat ueed. :
; 1 ; Not wsed. T :
; = ; Mot gzed. :
; 2 ; Modem ceerier w;;_;;;;: mmmmmmmmmmmmm ;
; 4 ; Parity error mﬁﬁurreé—gn character found in ;
: ¥ reBizter B. H
B i sttt st 1 b o g S SR T e 082 b o e s A A s st S—— . —F
% 1 Data lost--more than one character received ;
g : hetween EVEtz., B contains: lazt character rec’d. :
g oo i ssn e s e e v s e e 5
; & 3 Framing error occdrred on lazt characker rec®d. H
; % l; A "hreak zesvence® {emtended null charachter} ;
3 i was received. :
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BYE~~Channel! & Tranzmit
Funchion {odge 9%

Thie routinsg zends & character to the zerial Channel B. In
rractices it iz analo9cus 4o video aharacter oubeut (see
VhiCHaR?Y .,

TREDOS sets wup BROYV and BTX when vou initialize channel B (=zee
RE232C). If wou call this routine without eprevioeugly initializing
channel Bs vou will "9et an error return code of 1 (re function
gxizts)a

e Vomk e

Erntey Condibions

2 AGCTIT cade Far character toe ke zent
& = 9

i

Ex=it Conditions

MZ = No characier zent

Carry Flag Set = Modem carrier net preszent when 8YT was

entered. .
Communictions status: .

i

3.
i

Bit Mearning when zet
;w“.——.——;—-—-—- L T T Y e ————————————— :
5@ x Clear to Qend (U750} waz not delected. g
£ H N ———— . s s s o s e s e
f 1 H Mot ugzed. z
4 8 e s o S0 51 58 S8 v AP T PR R 4, PSP i, S Y R T 90 O A 1, oA A A A A L S A1 L A S S o im i o s ot
f F % Tranzmitter is buzvy. H
: 3 ¢ Podem carrier was losit. r
g 4 Mot gsed. 3
E H Mot gzed, 8
t & . Mot used. T
‘; vy e e b = ek ki bt A e e e ey ey ey ki naihe b By b brive HAH decds i pedy Hons s v vaers won byl prery e vt st Hive Seiit :
T 7o Not used. H
5 oo care nan Y s e e SAIL MK M 33 S eeh Sbeh i Aubls Aabe Rold ReAAE AL b s Se S i Wik AL st imnnt o — :
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Tt Pra@rzmming with TRQDHQ

Thas zactamn t@11* wou how gxecute wvoaur cwn machine-langdusds
progeams under TRSEDOS. In inciudes htwo sechtionss
. Frodram Eptry Conditions--how control iz transferred
o wvour ProSram ather 1% 1z Voaded from dizk.
» HMandlinpg Programmed Interrupts—~—how to write an
interrurt zervice roubtine Ffor BREAK-kevw procezzing
and TIMER imterruptsz.

To create and use a Prodrams

1. Enter the rrogram into memorvs either with DEBUG: an
azsaembiiar: ar via the zerial interface channel From
another device.

Ze YUse the DUMF command to zave the rrodram azs an execuiable
dizk filey setting Toad and btranzfer addresses.

A, To run the pPro9rams: inrut the file pame o the TREDOR
command interrreter (TRSDOS READY mode).

Bu.1 Program Entry Coanditinmz

Urpon entryw to wour pro@eams TRSDOS =zetz up the followin® re
BC o= Firzst bvie Following vour erodrame: i.e.s the Firsh
Ffree bvte Tfor use bhyv wour program.

Hi#hest moemory addreszs nolt protected by TREDDGD: i.¢.s

m
~+
r‘.
€

PR o=
the end of memory which <an be wied by wour program.
Hi. = Buffer containing the lazt command entered ta the

TREDOS command interrreter. The first bvwte of the
BufFfer contains the length of the command 1ines nat

ipcluding the carriafe return. The text of the command
fallows thiz length bvte.

! lepath 8 olzt bvle § Znd bvte & snth hvwhe = 2
Tt hemter onf coam- oot com- Paaw s 0T oM tETED?
H n : 0 mand b ma n ] : omand H 3

Hand1in9 Programmed Interrurts

THEDOS allows twe user-prodramned interrurbs as dezoribed under
CETERK and TIMER. When #ither kind of interrupt is received (BREAK
kev iz preszed or TIMER counts o zeraods contrsl tranzfer Lo vour
interrurt handling routine.

Mete! Svatem routines called by vwour prof9ram are alza sabdect to
interrupts. Interruet handlers can alzo be interrupted.

Upan entry to wour interrurt Frocessing routines TREDOD zetz up the
regizters as followss
(GF) = The asddreszs of the next inztruction to be sxecuted
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when the interrurt was received.

Gther regiszsterst
Cantents are the zame as thevw were when
the interrurt was received.

Pefore doing any Processings vou should zave all revisterz. When
finizhed rrogessinds restore all redizters and exwecute a return ta
continue with the interrupted FProgram.

It is Yaod practice to keer interrupt handiing routines shorts
ideallwy the routine zimely flagz the main pro9ram that an interrupt
haz acouwrred and returnz. The main pro9ram can then reseond to the
interrurt 139 when convenient,

Aluwarys end wvoupr interrupt handler with the RET instruction and with
altl regiszters intzact.

THEDOS iz zerially reuszable but not always re-enirant. More
specificaliwvs wvour interrurt routine zhauld not make use of the
supervizor callzy gince under zome conditions fthis will produce
uneredictable rezsulis,
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MODEL. 11 Bablc ' CHAPTER 1 FaGE |
{M2RASTILYL B/9/79)
1 /7 Using Maodel I1 BAGIC

General Information

Pindel I3 BASIC iz an eazsvy~to-yses e=tended verzion of the BABIC
Frodramming lantuave. It iz dezidgned to run under thse TRS-BO Disk
Opgrating Svetem (TRED2E): and iz included on the Syztem dizkette.

Model I1 BASIC executes vour rprodrams directlv,. It dasgz nolt eroduce
a low-levels machine-landuagde translation. In technical term=s it i=
an interereters not a comeiler. Thiz makez 1t ezrecially eowerFful
for dnteractive use during erofram develorment and debudding.

Modael TI BASIC offer= all the ztandard feabures of Lthe lanBuates
Flus several imroaritant additionss includings
« Fro9ram ling renumbering
» Lineg editor for gasy Frod9ram correcticon: and chands
« AbilTity o execubte a TREBDOE command and return to
BAGIC with rrogdram and variables intact
o Direct and zeaential access tTo dats in diszk files
L Grecial function:z fo allow BASIC proframs to o311
machipe—landuads zubroutinegs
. Recoverw from operator grroarzs--the Svstem won’i ztop
it wvou attemrh outrul to & device (zuch az & Printer or
Disk Drive) which is: not ready.

3
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Sheut Thizs ReTersnos Manuas)

Thisg manyal describes the kevwordzs date Iveess: and oither foatures
which are available in Model TI BaBIL., You’li Ffind rlenbty of
gxamrlies and samele Frrodrams to helrs wou trevy out tThe landuade. There
iz alse a Glossary in the Aspendix.

The manusel iz orftanized Thizs ways

CHAPFTYER 1. Using Modet 11 BABIC
A. General Infaormation
2. Motabion
o Memory Rewuirements
D, Losding BEAEIC
E. Modes of OrFeration
Fo deing the RKevbhoard
G, Using the Video Dizplay

CHAPTER 2. BABIC Concerts
& Data
1. Bata Starage Tryees
#. Numberz: (Inbeters Bingle and Double Precizion?
e Biringes *
. Lonztants
a. Mumberz and Strinds
b, Torpez of Conztants
Fe Mariables
wa. Mames
B Tvree Deelaration
i. Default tvrpez
ii. Tags {tekeFodb)
O MPrEYs
&, Data Converszion
#. Orerationz
1. Btatsmants
2. Emprezzions
F. Upsrators
1. Arithmetic
ide Lugical: Relationals and Boolesarn
iidi. BEteing
B Evaluation of B
i. Parenthezeos
ii. Dpder of Orgrations
iidi. Twre Canverzion:z
L. Functionsz

g s lans

[
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.

CHAPTER 3. BASITL Kevwords
A. Statements=
1. Commarnd
2. Froagram
. Definition and Initiatizatian
ko Aszidnment
. FProtram Sequence
de Inpul/Outegl
X, Debugging Tool=z
Functions
i. Computational
2. Ineut/Outegt
A, Special Functions

il

CHAPTER 4. File Accez: Techniauges
CHAPTER 5. Uzin® fthe Line Editor

SFFENDICES
A, Rezerved Word Lizt
Be EBError Lodesz and Messages
Co Glozsarwy

. IMDEX

Far More Information

IT wou are a newcomer to BASIC: vou?ll probably need o dgaod
Frogramming manoal to wse aland with this book. Here are a Tew we
Fecommend 2

EASIC AND THE PERSOMAL COMPUTERs Thomas Dwver and Margot
Critchfields Sddizan—MHezley Pubkliszhing Companwvs 1978.

BASIC FOR HOME COMPUTERS: A SELF-TEACHING GQUIDEs Bob aAlhrechits lLeHoy
Finkels and Jerald R, Broawns Wiltev & Bonzse 1978,

BARIC FROM THE GROUND UPs David E. Simoni Havden Book Companys
19748,

TLLUSTRATING BPASICYy Donald &lcacks Cambridfe Upiverzity Fressy
1977.
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NMatatiaon
Farr clarity and brevityy we uze some srecial notation and Ives
stvien in thiz menosl.

CAPITALS and runchuation
Indicate material which must be entered sxactlv az it arpgars. {The
anty Punctuyation svymbals noed sntered are tripte-periods: exrlained
below. ) For exameles in the lines

BRINT *THE TIME I8 " TIMESG
svery letter and rharacter should be tyveed ewachly as indicated.

loewercazse italics

Heeresent wardss letigrzs charascterzs or values wou zsueply from a zet
af accertable valuss Tfor a particular comband. For examples Lhe
lines

LIST line~rante
indicates that vyeou capn zusply any valid line-rande zrecificaticon
{defined Yater) after LISNT,

sww tellipsis)

Indicetes that rreceding item:z can be rerented. For exampelet
INPUT variabises ...

Indicates that several variables mavy be rergated afiter INPUT.

¥

This special svmbaol iz used accasionaily to indicate a biank seace
charachter {(ASCII code 323, FPor gcuxample:s

TMPUT "WHAT I8 YOUR NAMETZE® IMS:
The I indicatez that there iz a =ingle hlank zrace after the
gigstian mark.

aaane bbby
Indicates & numeric rande with Yowsr limit asas and urrer 1imit
kbbb, Both Timitz are included in the rante. For e=ameled

L B2V 0B ZRTFET
represents the rampfe of numberz from ~A2748 to X747 inclusive. The
context will srecify whebther intederz or real numbers ares intended.

X * PNNRN®

Indicates that MNNNN iz 3 hexadecims] number. Numbers uzed in thisz

ganus] are in decimal forme: unlezsz atherwize noted. Far ewampie:
% 7BEA

ig & hexadecimal reprezentaticon of the decimal number 2ZB&ED,

37 NNNNN T
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Indicates Lthat NNNNN 1z an octal number. Numberz uszed in thiz manual
are in decimal fTorms unleszs ostherwize noted. For examplel

@ 177.@a7?
ix an octal resrezentation of the decimal number #8135,

whevname >
Indicates one of the kKewvssy uzually a zrecial contral kewy like
“ENTER>. For g=amplet
FRINT "THE TIME IS " TIME$ <ENTER>
indicates wou shoeuld pPress JENTEHR> after twring in the text,

LETRL~kevname >
Indicatesz a control character. Tao outeut the rcharacters hold doun
SHTHLY and press the zpecified kevw. For example:s
“CTRL-R>
Indicates that vou zhould hald down <CTRL:> and Press <R>
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Momory Remulirements

BAZIC acouries 14 Sranulez (17228 bvytez? o the Bvstem disk. 1t
Tasds inte memary ztarting at the beginnming of veer @memorys 182480,
The amoount of memary rewuired by BASIC dewends on how many
concurrent data file vou zeecify when vou Toad BABIC.

During leadints wvou can alzo to reserve a portion of Bigh memory for
gstourade of maching—lan¥uade zubroutines.

Here’z a memory alliocation mass
DECIMAL HEX
ADDRESSR ADDRESE
o s R 3 X ABER”
H TREDOS 3
@248 S e s s et o 5508 350 35 v 2T ZRER
H BASIC & SOME TRIEDOS COoMMANDG= @
H EABIC INTERPRETER H
: & E
. UEER PROGRAM TEXT :
H RESERVED FOR YOUR MACHINE- s
z LANGUALRE ROUTINES {OPTIONAL)} H
TTIPTHAE & rororen s o 0 o e i 505 0t it 0 AR50 5 A A B 0 A A 00  tTopbxs
H MayY BE REGERVED BY TREDOE FOR 3
H SPECIAL FPROGRAMMING H
BREET apiemee et sed FMemory Addresz— e H L T A T
&£03835 XTFFFF?

% Certain TREDOR commandz use memory in The rangs X7 ZRBO. X7 2FFF >,
Hee *Library Commandz® in Lthe TREDOS Reference Manual Ffor a lTizt.
&1 THEDOSE commands sxcept for theze can be called Ffrom BASIC via
bhe BaS5IC commands SYSTEM.

% TOF iz & memory protect addrezsz zet by TRSDOR., IF THEDNS iz not
protecting high mamarys then TOF iz the zame gz Laszt Metmory
addresszs.
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leading BABIC
See the Operatiop Manual For instructions on conneciionys pPower—-up
and inserting the Svetem disketbibe.

Motet: A Svatem dizkette muzt be in Drive B (the built—in umit)
whenever tThe ComPputer is in use. Whenever the Computer i= turmed On
o Heszets it will automatically load TREDOS from Drive @.

Afrer the Svztem ztartzs urs it will PEromet vou tao ke in the date,

Twre in the date in MM/BD/YYYY form and prezs SENTERS. For example:
A7 /2571979 TENTER>

For July 258y 1979,

Next the Sviitem will sromet vouy o kew in the time. TO SKIP THIS
GUESTIONY press AENTER:>, The time will start at QE:0E:G0.

TO SET THE TIMEs ftvwre in the fTime in HH.MM. 88 Zb4-hour form. Periodszs
are used inztead of colonss since thev’re eazier to twvee in. The
secands .88 are aptional, For examrle:d

14,300 <ENTER»
for Z2:360 PM.

The Svstem will record the date and fime intermally and return with
the meszadet
TREDOS READY

# M R R PR RO AW NN EFAARAARANNKRARRAAS ARAATATHN AT T T TR P T E A K E D AR AR E R TR

You cCan now Joad and e<ecute BASIC, The =imrplest wayw ko do thiz is
to tvpPed

BEASIC SENTER>
BASIC will Ioad {(takeszx zeveral seconds}) and dizelay a start-up
heading like thizd

Radioc SBhack TRS-BA Model I1 BASIC Vers 1.1

wasisis Bybes Frees @ Ffiles

Ready

availabkle Tor storagde
2 wotu that no dats

o Orpen data Tilesse wou
{zee next rParadrarhsz).

and execurian of BASIC erod9ramszs. 8 Tiles
files can be GOrened from BABIC. IT wau want
need to zrecify bow many when vou load BASIC

AAXYY hvitez free tellz vou how moch memﬁr. 1=
@]
+
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Opiionz: Tor Leading BASIC
There are several other wavys, fo ztart ue BABIC: az zummarized in
thiz black:s

EASIC prog9ram ~F3ifilez -Miaddress

rrofram iz & TREDOS file specification for =z
BARIC probram. After start-ups BAHIC wildl run
it. If profiram iz omitteds BASIC will ztart-us
i the command mode.

~“FEfilez tells BASIC the maximum number of files
that mavw he Open at oapnce. files iz a number
from @ te 1%. IFf ~Fifilez is omitteds maximum
ix set to @.

~Minddresz tellz BABIC not to uze memorsy
ahove addrszz. addrezz iz a8 decimal number.
If ~Mitaddress iz omitded: BABIC uze= all
manary ur to TOP,

e g s s i e, W WA VAEYE S8 MBS Mo P P AP DY et s b s e WS Y WHEPS TREN TR T TRVHY FVVS SO T SO 33048 SRR WAISE RAR AR MR 18R TR, T LS FUES TTOFE S7TES KESP EVVEK AR AVHE FOAR. 1MKY WNSRS AR WASET KA LS i i

®E pr FX mE WM BN ¥R KR I XT ML NN HE Al onw
=¥ 2In mZ RE & Bg  #d ox kb ¥k RR A Rk &N ae

The options allow you to zerecify any or all of LThe following:
« A Program ha run atfter BABIC iz started.
» Mamimum number of data Filesz that mavy be Oren alt oncs,
The Targesr the noumber of files: the lesz area avallable
For storing and executing vour srogramz. 1Each file you
specify takez 834 bvites of memorv. : So uze the
zmaliest value that will =it vour needs.
» Highest addrezs to be uzed by BABTIC during proed@ram
exacution. Omilt thiz unieszz wou are 9oingd to call
machine—Tantuale subroubines.

Examrlaec

TREDLO® READY

BASIC LENTER:
Telie BASIL not to run & eproaf@ram: but 2o enter tThe command modss to
altloew Tor zero concuyprent Filezd and toe use all memory avalilable
From TREDOE.

TREDDE BEADY

gasid ~Fad
Just Tike the preceding examples gxcest that only one file Can be
Uren at any Yivern time.

TREDOE READY
BABTO ~M:32H00
BABIC went allow

ol B Qpern o any fFiles: and I2BGB iz the highest
addrezzs 1t will uze

during srodram sxecubtion,

TREDOE READY
BASIL PAYROLL -F:3
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BAGTLC will skart urs load and run the BAEIC rroedram PAYROLL: thres
data filez can be Oreneds and BASIC can use 211 memory available
From TRSDOS.
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Modez of OrFreration

BASIC has three modez of aperationt

» Command mode——Ffor tvwping in program linez and immediate
limes ,

« Emecute mode~-Ffor emecution of erograms: and immediate
Tines

. Edift mode--for editing prodram and immediate linez

Cammard Mode

Whenever wvou enter the command modes BASIC diszrlavy: a header and a
sraecial Promet:

Read {header?
= {Frromert folltowed by Blinking bBiock

Poursarty
While <oy are in the command modes BABIC will disrlay the wrroampt at
the beginning of the current lTogical line {the Timne vow are Lvring
ind.

A ToBical ling 1= a =tring of ue ta 259 characters and i= alwavs
Terminated with a carriage return {(stored when vouw press <ENTER:»Y. A
Fhvzical lines on the other hands iz ane Tine on the Dizplaw. A
rhyvzical line containzs & maximum of 80 characters.

For examples 1if wou Evee 1080 B’z and then prezz TENTERIs wou wil]
have twoe phvsical lineszs: bult only one Tod9ical lines

The bBlinking blaock iz called & curszor. It tellz wou where the next
character vou tvee will bhe dizelaved.

i

In the command modes BASIC doesz pot take wvour input until wou
comriete the Togical lTine by Prez=ing <ENTER>. Thisz iz called "line
input®s as oeppoesed LTo Yocharacter inpuit™.

Interrretation of an Inrput Lins

BABIL alwavys: idnoreszs leading zpaces in Tthe line——it Jumeps ahead to
the firzt non—-zepace character. If thiz character IS NOT a digits
BASIC trealts the line as an immediate lipne. IF it 18 a digits BASIO
treats TtThe line az a rrod9ram line.

For examelal

Ready

FPRINT "THE TIME IS " TIMES “EMTER®
BARSTC takesz thiz az an immediate line.

If weau tvre
Rers oy
1@ PRINT "THE TIME I% " TIMEs <ENTER>
BASIC takesz this az a prof9ram line. )
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szizts of ane or more ztatements zerarated byw
aftg. The lipe iz emecubted &z zoon as vou prezs CENTER>. For
examel el
Ready
CLS: PRINT "THE SOUARE ROOT OF 2 I5Y SaR(2)
iz an immediate Tine. When wvou preszszs CENTER»y BASIC execultes it

E]
i
———

Prodgdram Line
A prodram lineg consists of a line number in the rante <0 65535
Followed by ane or moere shtatements zeparated by colons. When wou
Fress YENTER>: the line iz stored in the program text area of
memorysy altand with any other lines vwou have entered thiszs wav. The
program is not executed until wou tyre RUN ar another esecute
command. For gxameliel :

18 CL5: PRINT "THE SoUARE ROOT OF 2 I8Y SR}
Iz a program tine. When vou rFreszs “ENTER>»s RABIC sztores it in the
proagram text area. To execute its tvpel

R <ENTER>

Srecial Kewvwsz in the Command Mode
<7 When uzed in an immediate lTines the aueztion
mark can stand Tor the csommonly used kevword
FRINT. For e=<amrles the immediate Tines
TOVHELLG . Y
iz the =zame as the immediate Ting:s
PRINT "HELLO.®
Notes "L7Y doe= MOT mean "LPRINTY.

uw The epericd can stand far "current erogram line®y
i.e¢as the last profram line entered or edited.
The period can be used in most places where a
tine number would normally arPear. For examrles
the immediate tinpet
LIST.
tells BABIC to list the current program line.
£ The zin@le—aucte Ltells BABIC Lo i9nore the resik

of the l1of9ical Time. 1% iz an akbreviation for
the BRBABIL kevword REM. When uzed in a
molti—=ztatement lines:s it does not have to hbe
Freceded by a calon. For examrles when vou Lvwee
in the line:

PRIMT 1+1 * 22
BASIC will Print the =zum 1+1 but not Z+2.

Execate Mode
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Whenever BASIC iz smeculing shtatements {immediate Tines or Prodrams)?
it iz in the ewxecute mode, In thisz modes the contents of the Viden

Disrlay are upder praofram conbtral.

Special Kewvz in Execute Mode

LHOLD = Pauzes execution. Preszss: adgain to coentinue.
“BREAR > Terminates execution and returns vou tae the

coamanarod mode .

Edit Mode

BARIC includes a line editor for correcting command or program
Timez. You can alzao dze it to correct kevheard ipeat to an INPUT
statement.

¥

Ter edit an immediate Tines mrezz SF1» BEFOHE +ou have preszzed ENTER.
To edit a prodram Tines tvre in the commands

EDIT line number
where line number srecifiez the

(23

dezsired Tirne.

When the editor iz working an a2 prodram lipes it dizwlavws the number
of the lipne heing odited. When the editor iz woerking on oan immediate
Tine or & line being inerut TO an INPUT statements it dizelarvrs a !
zvmbal in the Fivzt calump an the line.

In the edit modes: Kevhaoard ineput iz character—arienteds:s rather than
lipe—oriented. That iz BASIC takez & specified rumber of charachter:s
as soon as they are tveed in--without waiting foar vou o press
SENTER>.

See "Uzing the Line Editor” for details.
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Uzing the KWevboard

BASIC haz two wavz of inFPuttin® data from the kevhoamrd:

« Liine Inpur——BASIC doez pnobt take the ineut until wvou
press AENTER=.

» Character Inrput: BASIC takez & zpecified number of
characters without waiting for vou to presz SENTER>.

In the command modes BASIC wsez line input. In the odit modes it
uzes character inpubt. Both tveez of inrput are available in the
execute mode. Ses INPUTs INPUTSy LINE INFUTs INKEY®. ’

Kevboard Line Input

When wou tvre numbers lettery and puncituation kewvzs BABIC inputs

them into the current line. Certain other kevz and kew combimaticnsz

have zrecial meanings to BASIC. Coantral kews not
mentioned helow are ig9nared during line inPut.

YBACKEPACE: Backzraces the curzors eraszing the preceding
character in the line. Use this to correct
tvering errorz. “CTRL~H* iz the same cade.

TSP CERAR Ernterzs a hlank zerace character and advances=
the cursaor.

<F1x Putz vou in the Edit Mode. The current 1ine
will be edited. See "Uszing the Line Editor,”
<CTRL—-A is the zame code.

TBRREAK - Interrurtz Yine entr+ and ztarts over with a new
line. <CTRL-Cx iz Lthe zame code. SBREARY iz
@ehaed o the Di=rlaywy a=s <carat> C.

L TAB> Advances the curzar toe the next B-character
boundarv. Tabk rozitions are at B:B:16+244...
Uze thizs for indepting eragram linez. <CTRL-I>
iz the =zame code.

SOTREL T Line feed—-—ztarts a new ehvzical linme without
ending the current l1ofRical ltine.
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{(Kevhoard Line InFPults continuwed? .

SOTRL~O > Togdles (zwitchez the state af) the Dizseplavw
Functions i.@.9 turns 1L on oor off. _
If the Dizplavw is one SCTHL-OF fturns it off.
Subkzenuvent characterz tvred will noi
not be echoed toe Displavs bl will be input
into the current line. Any FProdrammed osuieui
to the Dizeplay will also be ignored.

If the Dizrlavy fTunchtion iz offs <CTRL~OX> turns
it an. Subzesgent characters twped will b
echoed Lo the Disrlav.

;a.

Whenever BABIC enterz the command modes i1i
turnzs on the Dizwplayw Ffunction.

LOTRL-D> 1z echoed az <Scaralt> .

SCTRL-R> Retvres the currrent logical line.
S OTRL-WU> Hestartz the vurrent Ta9ical Tine {thouth the

ald Tine remains on the Di=elavl). The kev 1
gchoed ta the dizplaw az <eapat> U,

10

SENTER> Ends the current 1o@ical line. BAEIC will .
take the line.

“REPEAT Far convenience when vou want to reseat
g s2in9le kewy hold down <SREFPEAT> while
Frezzin® the desired kew. For exzamrles to
backzrare halfway acrozs the Dizelays hald
doaun <REPEAT> and <BACKEPACE>:.

Kevbkoard Character Ineut

Im thiz modey kevw inrut iz not echoed tao the dizsrlar. Anyv kev wvou
Fress ii accerted az inpPuls excerl for <RBREAE»: which interrurts the
inrput and retuors vou to the command mode.
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Uzing the Vides Dizrlaw

FModel 11 BASIC ®ives vou easy access o the Video Diserlav®s Tull
character zets inciudin® all standard ABCITI zwvmbaols and 32 zeecial
grarhics codesz. Every character can al=zo bhe dizplaved in rever=e
{bhlack on white).

The Diselay haz twoe modes of oreration——Scroll and Grarhics. Cursor
motion and rozition~Tabelin® are different in the two modesz.
Seroll Mode

In the Horoll Modes the Dizelaw can be thought of az a zesuence of
1928 dizselay pPositionss as illusirated helows

lime @ H Bs 12 23 31 v 0 a0 5 u m m v e w m o o« = FHsTY H
Lime 1 4 GlsD1e8%9839. v o n a n 8 w4 = w o+ a2 a2 « « 139 H
Lime 22 0t 1T76Bs1765s « v w0 w e e e e e . . .1838,1839 =
Lipe 23 H 184B: 1841 4 W & o 4 & 4 4 & ok s m .1?1311919 H

DIBPLAY PORITIONG: BCROLL MODE

In scroll mode oubegds sack time an accertable dizslay character iz
recegiveds it iz dizeliaved at the current curzor pozitions and the
curzor advances to the next higher numbersd pozibion.

When the curzor iz on the koattom lTine and a line—feed or carriabe
return 1s received: or when the bothom lTine iz Filleds the epntire
Dicseplaw iz "sorolled"s

Line @ iz delelted

Lines 1-23 are moved up onge line

L.inme 23 iz bilanked

The curzor iz =zZet to the befinning of Tine Z3.
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Grarhics Mode
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Video Dizplay Quteut
A1l ocutrut to the Dizelay iz done via PRINT ztstementz. To
actual codes e the Dizplavws uze the CHR$ Ffunction.

For examrles
FPRINT CHR®&{&)

Sends code Z& to the Dizrplaws which zefts the rever=e mode.

m

The tablez: below zummarize the Model I RASIC Dizelay code

Code
Decimal Hexadecimal

Disrplay Function

Turns an cursor

Turns: off curzor

Backzracesz curszor and erazes

Tabz curzor to next B8-character
boundar

Line feed. Moves cursor down one

row without changing column position.

Mowves curszar to ztart of newt
Tine

Frazez to end of lines curzar
dogsn’t move

Erazesz to end of zoreens cursor
doezn*t move

Setz normal {white on klack}

H
¥
:
L]
: dizrlary mode
H
s
a

[y

@A

(= B It R O
i
0

[

i)a]

rJ
o

i7

=i 18

19

26 iAa Setes reverze {(black on white)
dizrlary mode

Erazes =zcoreen and homes curzor
{rpasition @)

Serall mode cursor metiond

Moves curzor back one poazition
without erasing.

Serall mode cursor mations

Moves curzor forwasrd ope POs-
itions if old poziticon = 1919
dizplay iz s=crolled up ane
Tine and new eoszition = 1840,

Graphics mode curszoar motiont

Moves curzoer back ane columnd
coltumn=column—1. IF¥ colummsds
praw column=7%. row 1=
unchanfed.

= ie

=8 1C

=9 iD

25z F e

e =8 Bz ¥¥ BN BN @4 EE REE WNN BE ON xN GE BN EE ll. ¥ znm MR po HE e #& gz I pR Bk KB il_':h BY o 48 =k HE
I
ih

py Dk 4% o HY PE ¥4I =P EXr Oy WEN O3 O3 EE XR NG A MN® QPO WE OF mk AN um o wm o e ux HA oW me sk dm  ER

(0]

PaGE 17

e nd
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{Dizplay conbrol codaess continued)

e e P e A TP WA AATMA RAFAA TS s e seam e e A h S S g

Coeche
Decimal Hewxadecimal

T e o o e ooes b s S5bdn S trbed apbop s VY T Fo1TY Ve et it e

an we 9 #b

v verns sz menne s sevee ween oz Sk saskh Sevnd SukbS arkht Skl s dbld

Digpiay F

vnobion

254 FE

255 FF

% wx WW EE  ®% Jdm @4 wr s¥ oW WG nF EQ
4 WA PW ¥% FF BE RR NE KN PO RR P W3

Grarhics Characters are codesz

Frodrams

16 FOR I=1Zg TO 159
=8 PRINT I3 CHR®{(I!s
S8 MEXT

Standard ABCII characters
sunctuation) are codez 33
48 FOR I=32 T0O 157

B PRINT Is (OHR&{I)s

&HB NEXT

Grarhics
Muoves

=7%s 11

Graphicz
Moves

[SERIN

el 3

=E3

Grashics
Mloawves cursare

rowkl 3

128-189. To

{upper
ta 137.

mode cursar mofiond
cursor Farward
column=column+l.

@ oot wmee

mode CuUrsor
S PR O rowd
if rowle

wmeode cursoar motions
down
17 pow=Edy

L)

TEe

Lol F R4

Kmbe bmbe marae crme ez rbes ks Ak Ak e b Sotat rmbr e e s s e

motians

oWz

& o

RS AR A VA S VRS L LTREY IRMP LR 484 L RARE LRI VRLLE AAUR 444N I VAR SR TS P T T STVAR BV SR YV VTS R R LS et e et

el umin s
I¥ column

s
it fraw

FAGE L&

1 ARAAs v S i T b

Fr o

A% MR 9W  ED #¥ W8 6B K& BX AT I UQ H¥ NE 46 WE 45

them: run the

and jowercaze letterss numbers

To ges

Thrms

L0

the srodrams

ayred
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(MZRABICE B/2/79)

2 /7 BABIC Concerpts

SRR T g -

Thisz section contain: the backaround information wou®ll need to
wirite prodramse in Moded I1 BRBASIC. It dezxeribesz the byees of data
tinformatian) BASIC can handles and the erperationzs BASIC can perform
an the data.

Brodram

& protiram conzizts of one or moare numbered lo9ical Yipess each line
cansizting of ocoe or more BABIC szstatements. BASIC allows line
rpumbers from @ to &BB2Y inclusive. The erodram Timnes rcan inelude up
to 255 tetal characterz including the line numbers and mavy be bhroken
into twe or more physical lines,

For- examrlesy here is a prog9ramd

nais arip Lo g s AP SO MPOSR SpPS Yorop e e —— ras ent vins vz 2cam Serrd Soyp HaY BOS9Y PALPY PR S YRS S SR e SRS SRt oS s S W Mo S S s o o e i P P B

tine BASIG colon hetween BaBlidc
number statement ztatementsz statement

laa SLEr  PRINT CHR${(2&4) "THIS IS5 REVERBE MODE™
116 FOR I=1 TO 10830: MNEXT I "DELAY LOOP

128 PRINT CHR&{Z%)5s

136 CLEs PRINT "THIE IE NORMAL MODE"

A LB B AR P S S AL A ALY L e ki Vbt 4t b omane ematy bt prven Pk VRN it MR M M W S e . [OOT. [re—,

When BABIC esxecutes & profirams it kBandlez fthe ztatementz one at a
Limes starting at the Firzt and eroceding to bthe Tast. Boms
statements allow vou o chanSe thiz sexuence. {See Provram Semusnce
Statements. ) '

Statement
& statement iz a complete inztruction to BABIC telling the Compoter
ta perfarm some operationz. IF the aperations involve datas the
sktatement mayw include that: Too. For sxameles
PRINT "THE SUARE ROOT OF & 18" SR

iz a comelete ztatement., The rnumber @ i the datas #nd the
craratians ared

» Dizprlaving the messalfle in =ucstes

« Sompeting the zeuare root of 2

» Dizerlaving the rezulftant value
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BABIC can handle twoe kinds of datas
« Mumbarsy rerresenting =uantities and subJdeci fto ziandard
mathematical operatians
« Strindzs rerrezenting zeosvencez of characiers and subldect
o special non-mathematical string aperationz

33

£

Fach kind of data haz its own memory storade resmuirement and its owe
rande af valuss.

Mumeric Data

BASIC allows three twres of numberzi inteBery sir@le-precizion and
double~rrecizion. You can declare the tvee of a numbers or let BASIC
2EE10n & type. Fach twpe seprves a zpecifiec eyurpoaze in rerme of
preciziens sreed in arithmetic orgrationzss and ranfs of possibis
valuez,

Integer Tvre

To be stored as an inteder tyres a number musht be whole and in the
rante (32748 32TET. An inteder value reauires two bybez of memory
for shtorage, Arithmedic operetions are fastezt when boath aoperands
are intefers.

Fep exampled
i R -z puis F 114 - AT
carn all ke ztored az inteSers.

Eirngle~Frecision Tvee
Single-precizien numpbers can include ur to 7 zignificant digitss and
can rerrezent poermalized valuesd wiith gxeronegnts up Lo +/-38y i,
rimbers i the ranted

£=1 w= 10738s ~1 x 1BM-3R: <1 m 18M%08s 1 o= 10A3BY
A sindle-precisioen value reaulres 4 bytez of memory for starafe.
BARIC azzumes a number iz zingte rreciszion if wou do not specifv the
Tevel of preciszian. '

¥In thiz reference manuals:s pormalized value i3 ane in which exactiw
e digit arrgarzs o the left of the decimal eoipt. For exameles

e lar

1.3 exprezsed in normalized form iz 1.22 = 10,

Foar swamelsi

& 0@ -2ERR34 1.774E86 G BR4E~2T0 1234547
can all be stored az zingle precision wvalue:z.
NOTE

When used in a decimal rumbers *he svmbhol £
ztands for "2in@le-eregcizion timez 1@ +o the power of, . ."
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Therefore &.024E-23 reprezentzs the =z=ingle—rFrrecizion
value &6.0248 = 1@0HA-2]

Doubie~Precizion Tvee

Double-rrecizion numberz can include ur to 17 significant digitzs
ard capn rerresent valuez in the zame rande aszs that For
sintle~rFrecision numbersz. & double~prrecision value resuires: 8 hbytes
of memery For storade. Arithmedtic aperafionz invelving at leazit one
double—precizicn number are zlower than the zame orerationz when all
aperands are =ingle—pPrecizion or integer.

For exampled
1BIP234578  -B.77776531818 3. 14159265350890977 S.001087HED1Z
can all ke ztored az double—precizion valyes.,
NOTE
When used in a decimal rmumbers bthe svmbol D
ztands Tor “doyble~-rrecizion times 10 to the power of..."
Therefore S8.AAIBATEASE D17 reprezsentzs the valus
8. 60100708 » 18M2

String Data

Stringsz (ze=wencez of characters? are uzeful For storing non-numeric
informaticn such sz namess addrezsess texits stc. Any ABCIT character
can be ztored in a2 s52tring. For exameleys the datas

' Jack Browns A%e 38

can be stored az a string of 18 characterz. Each character {(and
blank? in the ztring iz stored az an ABCIY codes requiring ane byvle
of storage. The above ztring would hbe ztored internallyw as:

e R - B e e R B R el - e B e Rl Rt L T
Code—t4Ata] 163 14B s 2R 4R e 7Rt aF 177 s 6Es 20241 547 s LB 1 2B 331 38
2 d a3 fc sk oB R B Eg 2l Sy 5g 3 H 0 e & T S

A ztrint can be ur to 5% characters lond, Strings with Tentgth zero
are catlted "nuwll" or "emphby".

Data Consztanisz

which are pot zubdect to chan9e. Far exameles the ztatemant?
PRINT "1 PLUS 1 EOUALS" = :

containg one 2tring cansztants
1 PLUS 1 EgUALR

and one numeric constants

-y
a

In thi=s examrles the constantz serve as "input” to The PRINT
zhatement-—telling it what values to print on the Dizrlaw.
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Toring of Comztants
When BASIC encounters a daia consianmt in a2 ﬁt e
determine the tvpe of the conztant {sirings it
s2ingle—precizion or doubkle-precizsion}. MHere are the rules it uszes
T. If the value is enclosed in double—smuobss. it iz a3
=irind. For examrles in the ztatements:
fH% o= TYaa"
B o= "IE331 Waverly bavy"
PRIMNT "123454678%0"
the values in auotes are avtomatically catedorized az
ztrings. 1A% and B are variabless az sxelained
Tater in thisz zechion.?
IT. If the wvalue iz not in "uoteszs it i: & number.® Far
gxamrles in the statémentszl
A o= 123801
Bo= 1
FRIMT 1234%, 7.321450 E6
a1l the data is numeric.
#There are excertionzs o thisz rule. See DATA: INPUT.
LINE INPUTs IMWKEY$H: and INPUTE.
111, Whole numbers in the rande <-32768.33747: are
inteQers, For ex-ameles the ztatementszI
A o= TEAENEG
o= -1
PRINY 1Q@1%s 21008
rontain inteder consztants onlv.
IV, Mumbers which are not inte%er tvee and which
contain zeven or Tewer Jigits are single—rFrecizion.
For gxamples tThe statementszi
A o= TEBR4TBET
Bo= 1,23
PRINT 110660, 25
all the numbersz are zingdle-precizian.
Ve IFf the number containse more thanm eidght 4ig9itz. it iz
doevghle—precizion. For examplies in the statements:
Moo= L2345 6TaPHLIE45ET
B o= -l alkelaadss
PRINT Z.777BBA3RE1
all the numberz are douvble-pPrecision.

Tviee DBeclaration Charactersz
Yeou can override BARIC s normadl Ltvein® oriteria by adding the
following "tadgs" to the end of the numeric coamnstant:

! Maliws the numhwr sind@le-Preclizian.
For examele in the ztatement:

T 1a=3#3ﬁ?8¢ml R
the conztant iz classified az zipnQle—pracizions and
raunded to seven digwitss 1. 345488
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# Makesz the nunber double-rFrecizion. For examelas in
statement:
PRINY 3% 7/ 2
the Firzst conztant iz claszszified as double—rrecizion
before the divizion fake:z: place.

{addition and the other orerations are dezcribed Jater in thiz
sgction.?

Hexadecimal and Octal Conztants

Model 11 BASIC aliows two additional tvrer of conzftants: hewadecimal
and octal numbers.

Hexadeoimal numberz gre wuwantitiez rerresented in kaze 16 notatiaps

gomeosed of the numerals &% and the lettersz A-F. Hexadecimal

voanstants must be in the ranftle SRsFFFF>». They are stared as

tun—bvte inteSerss: correspanding to decimal integ9ers az Follows:
Exquivalent

Hexadeoima] Hange Decimal Rarnge
e TEFFF > TR BIETERT
CRBRE FFFF > {32768 1>

Any number rreceded b the swvmbol &H is interereted as a hexadecimal
coanstant. For gxamrlerd

EHaEIE EMHFF D1 HH1E EHEAD
are all hemadecimal conztants.

Oetal numbers are suantities represented in bhaze B notations
campPased of the numeralszs B-7. Ootal coanstants muzt be in the rande
SPe PTETE . They are starsd as two-~bwite intederszs corrgzponding o
decimal intetsers az follows:?

Exuivalent

Ortal Rande PDecimal Rande
SRy T77T7 e BITET >
LIBREMRAs 177777 S e N PR

Ay number ereceded by the symbol &0 or & iz interereted az an ootal
conztant, For sxampeles

&7 &144 E19RTT7 &1Z3Z407
are a1l neotal constants.



MODEL 11 BARIC CHAFTER 2 PAGE 24

Variables

A variable iz a rlace in memory--3 sart of box or pifeanhale-—uwhere
data can be stored. Untike a conztants a variablse’s value can
rhantge. Thiszs allows wvou to write erotrams dJealing with changing
Fyantities.

Variahle MNames

H |.1

In BABSICY wvariables are rerresented by names. Variable names must
bedin with a lettersy & LThroudgh Z. Thiz letter may be followed by a
digits @ throudh 99 ar ancther letter.

Foar exampliers
Ty af P 87 Mg
are all valid and diztinct variabkle names.

Variable names mayv be lon®@er tHhan ftwo character=z. Mowevers only the
firszt two characters are sig9nificant in BASIL,

For examrle?l
={W) SUM SUPERNUMERARY
are all treated az the SAME variablie hv BAKIC,

Rezaerved Word=
Certain combipations of letters are reszerved asz BASIC kevword=s and
cannoct be wzed in variable namesz. For gxampled

OR L.AND MNAME, LENGTH MIFFED
cannat be uzed az variable namezs hecauze thev ocontain the reserved
words ORs ANDy MAME:s LENs and IFs rezpectivelw.

Sepe the Aprpendix for a liszst of reszerved words,

Az with constantss th
three are numeric? i
the Fourth iz ztring.

our twvrez of variables. The firzst
ingle~Frecizsion and doubkle-Precisions

- m

Depending on itz tvpesr one variable can contain valuez from only ane
af theze droaups.

The firzt letter of the variable name determines what the twvpe is=.
Initialtlys all letterz A LThroudh Z have the “1nQ1@ Pracision
attribute. Thiz meanz that all varlab1L are single—rrecizion (that
izy thev can anty hold s=ing9le—precision valu *}.

For ewamp]esi
Fit B i Y TRE H4
are all z2indlte—-rrecizion variahlez initialiv.
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o
—r
"
F
x
fix
b
£
-

Mowevers wou can assidn different attribuites to any of the
by means of DEFINT (define~inteder): DEFDBL (define
dovble—rreciziaonls and DEFSTR {define-string) =statements.

Ly

Far gxamelet
DEFBTR L.
makesz all variablez which start with L intoe =tring variables.
After the above ztatements the variablesz:®
L L1 L.L. L&
can all kboeld string valueszs and anlyv string values=.

Trre Declaration Tagsz
You can alwavs override the tvre of a variable mame by adding a tvee
decltaration tag at the end. There are four tvee declaration tags:

b Inteder

t Sirmale—preciszian
# Double—precizion
- String

For ezampeies

I% FT% NUMY COUNTERX
are all inteder variablesy REGARDLEDS of what atiributes have been
cassidned to the lettersz Is Fe M and C.

T RY! AN PERCENT !
are all zingle~precizion variabless REGARDLESD of what attributes
have heen aszzigned to the lettersz Te Re @ and P

X# RR#: FPREVH LASTNUME
are all doubie-precizsion variabhleszs REGARDLESS of what attribhutes
have been as:zsidned o the letterz X3 R: P and L.

ok ChAg WRD ENTRY®
are all string variablezs REGARDLEES of what attributez have heen
aszzigbned to the lTethers Be O W and E.

Note that anv Qiven variabhle name can rerrezent four
different variahles. For exampele:d

a5 $ A% ASYL AS$
are all valid and DISTINCT variable names.

Ore further imerlication of fvpe declaration: Anvy variable name uzed
witheut a tag iz exwuivalent o the zame variabie name uzed with one
af the four tagsz. For examples after the ztatement:

DEFSTR
the variable referenced by the name €1 iz identical to the variable
referenced by the name Cl%.

array Variables
BARIC allows zubscrirted variables or arravs. AR arravw name
references a list of valuess or elementzsy inztead of a =ingdle
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element.

The arravw can have one or more dimensions. Earch dimensinn i=
srpecified by a subzorirh. Array subsoriris ALWEAYS start with zero.
Therefore the ztatements

DIM A{lZ. 168D
creates an array A4 with 143 elementz arranded in 13 reows of 11
co LR E .

AlHy T
referz to the element at row 5« column 7 in array .

Hee The DIM statement descrirtion for more information.
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Data Conversion
Often it 1z necessary ta convert a value from one tvee to anosther
tvee, BASIC will perform many converzionz avtomaticallvyy oather
canpverslions resugire that vou use special conversion functions.
Foar sxameles suPPose vwou want to add twe pumlberzd

1+ 1.Z345478961 234567
The firzt number iz an inteder constants the secondy a
douybhle—rrecizsion coenstant. Because of different storafe formats for
the two tyeezs The oreration iz rhvsically impozzsiblie until one af
the numberz iz converted fto maitch the other’s tvme.

Accordin® o rules deszcribed later

rrecizion, Then the two double-rpre
eraduce & double—srecizion resuli,

What concerns ug here is

which number iz Converbaed. Here we
conversion itzelf.

IT1temal Coanverzians

BARIC cannot automatically canvert

ot the additions

: BASIC canverts
cizgion numberz Can

the 1 to double
brer mdded to

ore the rule far deciding

gre ontv interested in the

aumeric values Yo strintgs ar vice

varsa., For examerles the statemeni=zs

At = 1234

Ad s BIZIAM
are 11lewal. (Uze S8TR® and Vol 4o accomelish zsuch converslions.?
tegal Converszions
BASIC can convert any numsric tvee ints any other numeéric tvee. For
axamel e’

AR = AX inteder to double—precizion

AV = 5% Pouble~precizion Lo zingle—rrecizian

Hto= AR Integer To zingle~precizion
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Rules for Converzion

Sirngle or double-pPreciszicon o inteder tvyped
BASIC returns the lardest inteder that iz not Y9reater Than the
arigdinal valtue,

Mate: The orig@inal value muzt be S9reater than or emual to —~3274H84
arnd lezz than 32768.

Fowampless
AY =

BRTET.9
Az=sitins AL

he value 32747

a% = 2.5D3
Arzzivanz A¥ the value 25800,

AL = 1734547891 345467
Arzid9ns AL the value 124,

A% = —32768.1
Producez an Overflaw Error {out of inte9er ranSe).

Inteder fto zingle— or double-Precizsions
Mo error iz introduced. The converted value Taoaksz like the oriwinal
wvaluye with 7 or 17 zeroz to the right of the decimal rlarce.
Ak = J2FT7LT
Etores 3I2TLT . ADAXODRNROBE in  A#.
Al = 13234
Staresz —~1234.0080 in A,

Doeuble— o zingle—rrecizioans

Thi=z involves converting & number with ue tao 17 zit9nificant Jdi9its
into a number with no morse than 7. BABIC chors off (truncates) the
1 least =idgnificant digitzs and werforms 4% rounding an the leazt
=i9nificant digit af Tthe converted number.

That izs if the moszt significant d4igit (MEDY of the choarpred~off
Frartion 12 less than 32 then the JTeasht zignificamt digit {(L8D) «f
the remaining eportion iz left unchanded. But if the MBD «f the
chopped aff portion iz Sreater than 4. BASIC adds 1 o the 1L8SD of
the remaining portion.

Examprliess
At o= 1, 2345467 BFR1 2348467
Staresz 1.2348468 in &t :

~Nxte: The z=ta
PRINT
Will dizrlay the value 1.2345%7y becauv=s cply six digits ar

T

i

ments
i

I i

[1v)
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A

dizsplaryed. The full zeven digits are =ztored in memary.

Al = 1L A3EBARARTIESEERRES
Brtores 1.333333 in &%,

Al = JARBBEYS
Stores 18R001A in &!s though only the Ffirzt & digits can be
dizsplavyed via the PRINT ztatement.

Single— to doauble~preciziont

A B L ) A o o ey ey s o

To make thiz conversiony BASBIC szimely adds ftrailing zeroas to the
ginglg-preciziaon number. If the original value has an exact binary
rerresentation in s2ingle-precisien formats no error will be
introduced. For examples

A¥ = 1.5
Stores 1.00000RRBRARRRRY i A¥s: zince 1.8 does have an ewaci binary
rerresentatiasn.

Howevers fTor numberszs which have no exget bimary rerrezentations awn
error is introduced when zeroes are added. For examples

afF = 1,3
Broresz +1.2999999553162844% in A,

Pevragse most Frackional numbers 9o not have an awxact bhipary
rerregsentatiaony vou should keer =zuch conversions out of woure
proagrams. For exameles whenever vou azsivn a constant value to a

duoubla-precizion variables wou can Ffarce the congtant toe be
dauble—-precizian?
a# = 1.3#% ap A% = 13D

Both ztare 1.3 in .

MHere iz 2 srerial technisue for coanverting single-erecizion to
double—rrecison: without intreducing grroer into the deuble—rreciziaon
value. It iz useful when the zingle—-rrecizion value is stored in &
variable.

Take the zinfis—precizion variasbles: convert it to & s2tring with
STHEs then convert the rezultant =tring back into a pumber with VAL,
That iz: uze

VAL (BTRE(zin®le—precizion variablell.

For ssameler compare the following prodrami
2 At = 1,3 *Sindle~Precizion
2t &% = Al *BinSte—=Double
2@ PRINT Ad

prints a value ofs

1. 29999995 2314284

Compare with this rrog9rams
48 A = 1.3 Binglie-~Precizion
S8 A% = VAL{(SDTRS{A!})} *Geecial conversion techniaue
& PRINT A#
which Pprints a value ofl
1.3
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The converzian in line 5@ cauzses the value in A' Lo he zstored
accurately in deuble—rrecision variabhle Afl.
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{M2BABICE 89779

Orperations

An operation instructs the Computer To do somethint.

There are twa tevels of operationz:
CHitatementzy which are complete inztructions
sExrressiaonsy which serve az raramshers
and data for sztatements

Statements

SBtatements tell the ComPuter te rerform zame action. Statementsz are
comelete i themzelvez. Onoce the ztatement hasz been writtens no
ohher information needs to be added to the ztatement For it to be

ewactited.

Fi
1
s
o
fe
I
=
i
=
ns
a3

Foarr exameles Th \
DEFINT MN-R
Te complete az it ztands.

A statement 1= made ure of a kevword® followed by whatever rarametersz
aor data are needed. The data iz uzually reprezsented by an expreszion
{defined below).

% A kevword 1= anyv ze=uvence of characters which has a rredefined
meaning for BASIC. "PRINT": "INPUT": and "S50R" are all e=zamplez aof
kevweards.,

For emame]ed

FRINT “MODEL II"®
Tetlz RBASIC to dizelavw the meszade inside auotes. PRINT iz
kevwardsd "MODMEL 11" the data.

£
Fad
ey
m

LIST lam-~-i36
e¢l1ls BASIC to lizt *he rezident eprogram linez in the range 100134,
IS8T i=2 the kevwords: 1801360 fthe paramebtsr,

al = 5 % a4 / 3
Tells RPARIC o @ive &1 the value of the exprezzion on the right of
e egutals 2idgn.
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Orpgrators
An opgrator ls a single symbol or word which z2idnifi
Yoo be btakan on ane or twe speoitised valuss refsrred

omame sctian
w oA nrerands.

i D
s

For examelal
H5AZ

The operator A connects or relatez itz twe orerandsys the numberz %
and @1 and indicates exronentiations 5 to LThe sowsr of 2.
Croaratars fall into three cateSoriesi

«Mumeric

Slotriead

LStrins

In the descrirtionz belows we uwze the terms integ9er aperations
ginle~rprecizion orerations and double~preciszsion oreration. The
impoartance iz thet inteder orgrations invoalve two-bvte orerandst
single-precisiorn: Four-byte orgrandsd ang double-presoizian:
sight-bvte orperands. The more bvitesz involved inp an orerations the
s ower tThe operation.

o
-
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Mumeric Opasratars

There are nine different numeric asserators. Twe of thems =i9n + and
23i9n —s are unary: that is: they bhave only ong operand. & =idn
aperatar has nn #ffect arn the rFrrecizion of its operand.

For emamples in bthe statemeni:

PRINT ~77s +77
the £i49n orsrators ~ and + produce the valugsz nedative 77 and
posibtive 77 resmectivelw,

Motet Whern rno zi¢9n oreratar arpgarzs in front of & numeriec fterms + iz
BERUMEd .

The other numeric ocperators are all binary: that izs they 211 take
two operandz. Theze orerators are

+ adddiftion
- Bubtraction
¥ Multislication
£ Division
~ Inte@er division {kevbeard character <CTHL 993
’~ Exeonentiatisn (keyboard character <SHIFT &>
HOD Moduioz srithmetic
Hodition -

fn oits done with

The + orerator iz the symbal for z2dditioen. The additio
2 precize oaparand

the procizion aof the mare precize ocperand (the las
iz converitaedl.,

For examPrlies when one orgrand iz intedler btvee and the oithsr iz
zindie precizions the inteder iz converted to gingle—erecizion and
Four—bvite addition 1z done. When one orerand 1z single-precizion and
the other iz double-preciziaons the zingle-—precizion number iz
converted to double-precision and sight~byvite addition iz done.

Examprliez:
FRIMT & 4+ A
IinteYer addiftion.

PRINT 2.1 + 3
ingle-precizion addition.

PHINT 1.3348584670901 234547 + 1
Pouble~ereciszsion addition.

Dubtraction

The ~ aperator iz the svymbal Tor subtraction. &z with addition: the
agparation iz done with the erecizion of the mare precize oPerand
ithe lezs pPrecize opgrand iz converted).
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Ewamrles:
FRINT 33 - 11
Inteter subtraction.

FRIMT 35 -~ 11.1
Sintie-rrecizion subtraction.

PRINT 12.3453848709R01234547 ~ 11
Doubrie—precizion zubtrachion.

Multtiplication

The ¥ operator iz the svmbol For multislication. Once adYains the
oreration is done with EHhe erecizion of the mare Precize opsrand
{the lezz FPrecise orFrerand is converted?.

Eoamelast
PRIMT E3 % 11
Imbeder multtirtication.

PRINT 33.1 % i1
Single—-wmpragisiaon multirlication.

PRINT 1.2345478%01234567 % 11
Poublte—precizion multietication.

Divizion
The /7 zwvmbal iz uzed to indicate ordinary divizion, Both orperands
are converted to 2ingle ar double—precizion. depsnding an their
ari€inal erecisziont
. If either orerand iz doubhle-rrecizions tThen both are
convarted to double-rrecizion and eigbhh-bvbe divizion
i5 Performed.
- If nmeither operand iz double—precizions then both are
converted to single-—erecizion and four—byte division is
Ferformed.

Examplaszs
PRINT 274
SGingle-~Frecizsion division.

PRINT A.8/4
Sinle-Frecizion divisian.

FRINT 3 / 1.2345478901234R487
Double-rrecision divizion.

Integer Division
The inteder divizion srerator \ converts its oeperands inte intelsr
tvres Lthen Perform:s: inteder divisions in whickh the remainder afher
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diviziaon iz ignareds leaving an inteder result. {(If either arerand
iz outzide the ranfe <-AX768:327&7>s an error will acocur.)

Moate: To ernter the \ arerators rrezs CTRL-FJ

For examrles
FRIMT 7 N 3
rrints the value 2 zince 7 divided by 3 e=muals 2 remsinder 1.

Expoanepntiation

The swvmbol N {read: carat Y denotes exponentiation. It canverltsz
hath its operandsz bt zingle-srecizion: and returns a zingle
grgcision resuil.

Noates To enter the N operators rresz{SHIFT-H2.

Far exameles
FRINT & N 03
Frints & Lo the .3 Foawer.

Modulous Arithmetic

The MOD ("modulao") orerator allaws wouw to do modulus arithmetics
ie@uss arithmetic in which every number is converied to itz
eapivalent in a cvelical counting scheme. For examplies a 2b4-hour
clock indicates the hour in module 248 althounh the hour keers
incrementings it 12 always exFressed as a number from & to 23.

MOD re=gires Two operandsys Tor sxameled

& MOoD B
2 iz the moduluszs {the countin® haze) and A iz the number LTo be
converted.

{Exwprezzed in mathemstical ftermssy A MOD B returnz the REMAINDER
after whale—number divizian aof & by B, In this senzes: it iz The
converze of \s which returns the WHOLE NUMBER QUOTIENT and i%nores
the remainder.?

MOD converts both operands to integer tvyre before performing the
orgration. If either oPerand iz sutside the ran9e <~327&B:3Z767> an
grror will ooour.,

Ee=amrles s

FRIMT 155 pMoD 15
Frintz Sy zince 1855/15% Qivez & whale number auostient of I8 with
remainder 5.

PRINT 7% pOD 12
Frints 73 =z2ince 7712 esuals & with remainder 7.

B OINPUT "TYPE IN AN ANGLE IN DEGREES": AY
DA OPRINT AX " = " AN 70 " ¥ F@ + Y AX MOD Y@
InPut a pPositive antle Qreatear than 8. lLine 20 exrresses the andgle
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az a mulbtirle of 98 def9rees Pluzs & remminder.
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The tahle helow zummarizes the erecizion of aperations Faor all
numeric oreratorz. (I = intelers 9 = zinfle~Frecizion: D o=
doghble-pPrecision.)

Tmepar-tants: For effects of conver=ions of accourscys see "Data
Canversion®.

Orerand{z) Value Returned

11 I
I& Bo &
ID 80 DD D
7 IT & & &
10 80 0D D

zible combinations I

"~ A11 Fossible combipatians 5

MOD A1 rossible combinabtians 1

+ {midn) 1 I
and 5 o
- fEidn) B )
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Legdical Orerators

b.ogtical orerators deal with True/Falzse conditions: comprarisonszi: and
tests. Thew allaw vou to build glaborate decizion-making ztructures
into pro@ramzs to serform Bit manirolationzs to zaort dataa &b,

A1l Togical oreratorz convert theicr orerands to fwoe-bvlie intedarsz.
If &n operand is outside of fthe rande <-ZZ7&Bs 32747 an error will
AR K i

The T109ical arFerators include the three relastional orsratorsd

iv Boolean woard-aperatars:
AND OR XKOR MO Ipe Eriatg

1y

annl

Moter An gxprezzion involving a lo9ical arerator iz caliled & 1o9ical
EHFIEE L0,

Helational OrFerators

Retational operators comrare twe arerands for numerical erecedence.
Here iz a tabls of the relational orperatorz and their various
combinationss
L ha
k far @r Phan
=t EHU&1 to
R A Mot e=aual ta
=< or <= Lezs than or esual to
== 0r >= Greater Lthan or sAgal To

rtu
L o

E"'n [0
y I

Relational operatorz can return only Two possible values: True or
Falze. Actua??vs B SIC returns the number —1 bto indicate True: and @
o indicatrs Falze. Bot the suantity (=1 o @) i= rarely ugzed az a
number. Mora uTLwna it iz u=zed as a decizioan—making aoreralors as i
the Tined

IF A& = B THEN GOTO 16AE6 ELSE BEND
The 1Tog9iral e=prezsion & = B pehturns pedative one (1) when A eaualsz
Be and zera when A does not e=aual B. But wvou don™t care sbout the
rumbrers ~1 and @, What mattersz to vou 152 thalt if Lhe expreszszion iz
Truey GOTO 186 iz e=ecuteds: otherwize BAZIC ENDz the FProfram.

Here™ 2 an examele where the rezult of a logdical exereszzion I5 uzed
as a =ugantityes

MaxX = —{& L By ¥ B~ (B I= A B A
Far any two inteder tTvee valuez & and B MaX containz: the lar9er of
the tuo.

wad bha comesre Shrinds
1 iz zE1l1l sither a
tring Qrerators.

Mote: AT relationa]l orerators: can aizo he us
for Frrecedence. The reszult of zuch a ﬁﬂm:ar'?
True {(To9ical -1} or Falze {1a%ical B). Sese S



MODELL I1 BABIC CHAPTER 2 7 FaslE 41

Booigan Orerators

In thiz zections we will sx=plain how Boolean orerators are
imrlemented in Model T1 B&ABIL. However: we will naol ey to exFerlain
Poolean aldebras: decimal—to—-hinary conversiomnss binary arithmetics
arnd similar subdechs. If ~wvou need to learn zomething about these
toricss Radio Shack®sz Underztanding Digital Electronics (Catalad
Mumber &2-2R816Y and TRS-EE Azzemblv—-landuage Programming {(Cataloed
Mumber &Z—-200&4) are the bookz fo ztart with.

Model I1 BaASIC includes six Booslean oreralors:
AlND OFR ¥OR
oy IHP MOT

411 the Boolean ererators relate twe arerands excert for MOT: which
acts on o a 2ingle apsrand.

These orerators can bhe used to zet up deciszion structures. For thisz
grrltications babth orerands are uvzually relational exPeressions and
the aregrator i ong of the following:

AND: ORs X0ORs NOT.

&N
IF boath e=eprezzionz: are Trues then AND returnz: & Tog9icsl True.
Otherwize it returns: a Tao¥ical False.

OR
IT #ither of the e=prezzionz is Trues ar borh are Trues this orerand
Fraturne a lo9ical True. Dthesrwize It returnz: a To9ical Falze.

¥OR ("Fueluysive-0RY3
Onlw when cne of the e«=pressions is True dogs OR return a logical
True. Ohtherwize it returnz a ToRical Falszse.

NOT

ROT i= a umary orerator {actz on one orerandl. When the sxFression
iz Truss MOT returns: a To9ical Falze.e When it iz Falzes NOT returns
a2 lo@ical True. :

Exame] e :
CTF A <= 90 AND A& »= )} THEM PRINT "Value is okaw.”
F & iz in the rande <@:90> will BASIC wrint the "okaw"

Ol 4
messale,
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BFit ManirFulaition

Foar thizs aprlication: baeth orerands are usually numeric exFres=10ns.
PAGIC does a bit-bv—kit comparizaon af the ftwe operandz: accarding fa
eredefined rulez Ffor the specific aperatar.

Mote: The orsrands are converted o intever tvres stored internaliw
as lé-~bits two’s comelement numbers. To underztand Tthe rezultsz of
bit—-bv-bil comParizonz: vou peed ta kesr thiz in mind.

The following table summarizesz the action of Boeclean orerators in
it manirpulatian.

POl EAN OPERATIOMS

Mearniny of First Decanc
Orerator GrRreration QpFerand OFEarand Rezult

kA 1
e 1l the rezuili i & i
will he 1. ks 5]
wizwy the rezult # i ]
will be B
OR Fosuldh will ke 1 i 1
unlezz both @itz 1 i
are {. & i
5 a @
*OR Fezolt will be 1 1 1 7]
(ool untezs bhoth kbits 1 @ 1
zive are the zame. & 1 i
o) %] # &
B Rezult will he 1 1 i
T TR R untezszs both hits A El
alence:? are different. I i@
A
IMF Fezult will be 1 1 i
Cimel i unitezs first hit 1 7]
cationd iz 1 and zecond # 1
i

¥]

fode ek

FOE e e

e BT opea b s

it iz @ @
NOT Result iz op- 1 — &
Frozite of bit. & S— i
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Az oan example of bhit manirulations zuppane voir want to chande
Towegrcase characiers Lo uppercase and ueppercass rharacters b
lowercase. You could de thiz by checking the AELII code of each
character and addin® or subftraciing decimal 32 {(hexadecimal 260
depending on whether the character was uppepcaze ofF Tower., Bubt this
roagtineg could be done morg simplye uzing only the cereratop HOR,

The ASCII codes fTor uppercase characterz are decimal &45~%8
Chexadecimal 81-34AY3 for lowercases decimal 97-12F lhe=adecimal
H1-FAY., Looking at these ranles in binarys woy can zes that all
carital ltetiters have a @ in bit rosition 5y while all jouwercase
Tetters have a 1 in bhit pogition 5.

Motet: Paoazition 7 i= the most =zignificarmt Bitd poziticon & iz least
signifticants az 1iTlustrated helow:s

maset zignificant teast zignificant
Bit it

LI A D N S B T TS S - S-S S N~ B

Sy to convert from lower Lo wupprercaze and vioce verszas woy Jdust
toddle (reverse the ztate of) bit 3. Pecimal 32 haz: the following
binary representatian’

Aa 1 aakag
Motice that bit 5 iz & 135 a1l others are zeraes, When vou XOR
decimal 32 with any numbers wou will effectively tegsle it 5. Far
tetterss thiz will switeh cazez: uprer te Tower and vice versa.

For instances zince 72 iz the ABZIT code for *H":
PRINT OHPRP®I7Z2 A0R X2
printz a loawercase "h'.

You can check this by conzulting XOR in the tabls sbove and XOR-ing
the bwe numberz by hapd.
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String Operators

There are zeven string operators in Model 11 BABIC., Theze orgratorsz
allow wou fto comeare shrindzs and to concatenate them {d.oe.s z2tbeing
them tefether).

the szame as thoze foar

The compariscen aopeprators For strints are
: lightiy different. Instead of

r

¥

mdmbers: a2l thoudh thelr meaninds are 5
comPRrInd numerical magfnitudess fThe e
precedence {1e.e.r alrhabetical semusne

ators: compare =orting

&
L3

< Precedes

* Follows

=i Haz the zame rrecedence

R Dogs rnot have the zame rprecedsnoce
o Frecedes or haz the iame Frecedencs
s Follaows or has the zame rrecadenacs

Camparizean iz made character by character on Tthe bazis of ABCI]
codes. When a non-mabtohing characher iz Founds Bhe z2bring containing
the charachter with a JTower ASCII cods iz taksn as the zmaller
{"precedent™? aof the twoe sirintz. Bes the Sprendilx for an ABCITI codea
table.

Euamerlas s
H] fﬁi ¥ _:: L1} E{' 3
The ABCII code for A 12 decimal &85 for B itz &b,

OO FOOoDE?
ABCII For O in ¥93 For D it s &8,

If:s while comrariszon 18 Proceedindgy the end of one ztring is reachsd
hefore any non-matching characters are Tounds the BHORTER string i=z
considered Lo be the smaller. For sxameles

STHATLLY < *"THaAILER"

Leading and trailing bltanks are szignificant. For sxamels:
[ Ali { " 3&} [
ABCTT for * ¥ {(zrace) iz 3I25 for A 1tz &5.

NI-gar o " I-BHsc
The sitring on the left is four characters Tongs the 2trin® on bhe
right iz five.

Here are fome examrles ofF how wvow mighit wze the string comparizan
oPerators in a Frofdram:

IF A% <> B3 THEN END
If =zkring A% iz noit the zame az PEy the program ends.

IF &% < B% THEN FPRINT a%
If &% alrhabebtically #precedes® BEs AE iz printed,



MODEL 11 BASIC CHAPTER 2 PAGE 45

ITF NMES = "CARRUTHERS"™ OR CITYS = PRUFFALOY
THEN PRINT MNME®s CITYS
I the value of NHE$S iz CARRUTHERS: then CARRUTHERS plu=z the current
vatue of CITY® will be printeds OR if the value of CITYSHS iz BUFFALQ.
then BUFFALD will he printed pluszs the current value of NMES.

The concatenation orerator iz represented bv the =z=vmbol +. This
operator takes two =ztrinds az itz aperandz: and returns a =ingle
ztring as itz result bv adding the string on the ight of the + =zidan
o Tthe s=tring on the left. IF the mew z2tring iz 9reater Than 2595
characterszys a String Too Lon® error will oocour,

For examplet

PRINT "CATS " + "LOVE " + "MICE"
which returns

CaTs LOVE MICE
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Evaluatiasn of Exeression:

Fhen an exrression involves multiele oreratiansgss BASIC serfarms the
orerations according to 2 weli~defined hieravrohy: o that resulis
are alwavs eredictable.

Farentheses
Mhen & comelex expreszian inciudes parenthessess BABIC alwavse
svatuyater the gxpression inzide the parenthezes bhefore evaluating
the rest of the gwrrezsian., For examrles the exerezzi

g - { 3 -~ & 3
tegd like This

ot

LE ¢valius 5
Z o o=
B o~ 1 o= 7

With rezted parenthesesy BARBIC ztartz svaslustion at fthe innermozt
tevel and works outward. For exameled
4 % { 2 o~ {X — &) )
iz evaluated Tike thiss
Bfp = e}
AR TS N
L I I

Order of OrFrgratianz

When esvaluating & sesuysnce of orsrations on the zame Tevel of
rarenthesiz: BASIC uzez the Tollowing hierarchy to determine what
areration ta do Firzbt., Orerators ace zhown below in decreaszing order
ot ereredence., Degratvtors Tisted in the zame eniry in the hable have
the zamse rrecedence and are ewecuted in order FROM LEFT TO RIGHT.

A Eupanentiation

g Upary 2i9n asperands (MOT additionand subdtractioni
%y [

N Intefer divizion

MO

+y - Addition and subiraction
Sy g Ty gmmy FIg 43

MOT

AND

OR

XOR

Eay

My

For exameles in LThe line

¥ ow ¥ o+ 8 N 2H
EAEIC will Find the value of 8 tTo the Z.8 rower. Mest it wild
multtieply ¥ % X1 and Ffinallv add thiz valug to the valug of 5 Lo the
g = IFf vau want BABIC ta perform the indicated sewrations in a
different orders wou must add sarenthesess @.9.

X o# (X o+ 5 N DL
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g5
Ao (X o+ BY ALY

Hore's another exameliad

IF X = @ OR Y > @ AND 72 = 1 THEN GOTO 255
The relational operaiors = and > have the highest precegdences sa
Phevw will be rerformed first. Since they both have the same
rrecedences They will be serformed ane afiter another: left te right.
Thern the RBoalean orerations will be performed. AND hemz 8 higher
precedaence than DR so Yhe AND oreration will be rerformed hefore
the OR. Therefores the line above means that iFf X = B or if Y > &
and 2 = 1. contral switches te line 285,

If the time above looks confusing because wou can’t remember which
erPperator is precedent aver which: then woayu can uzeé parenthezes 1o
make the seauence obwviouzs '

IF ¥ = @ OR (LY > @y AND (2 = 11 THERN GOTO 285
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Twere Conversions
During evaiuation of an gxrressions BAEIC often haszs fto perform tvee
canversions. Unltezz voure careful in formin® expreszsionss these
converzions can produce invalid rezoltz. For exameles in the
eHEresslon

A ox
C! must he converted to double-rrecizion before the multirlication
can take sltace. Thiz will wzsuallsy inbtroduce an error inta the
result,

Befoure evaluatin® the expreszion:s

oo BALLZ23456TH
BASIC must convert 1.32345478 to toe zingle-rrecizion. You canfot
exmpact double—precizion from a 2ingle-precizicn apsrator ap
furnetion.

tvRre COnversion

-+

See "Data Canverzion® for detailz on the effectzs o
on goouracyy and Tor srecial converzion Lechnisues.

Functions

A function iz a buili-in =subroutine. The functions surrlied i
Model 11 BARIC zave vou from having fo write esuivalent BaASIC
routiness and they orerate faszter than a BARIC routine would.

A Tunction consizts of a kevword Followed by readired ineot valuezs
referred to as arduments or parameters. The arduments are alwavs
encloezed in Frarentheszes and zerarated by coammaz. Some Funchionz have
no ardument=s othersz: reauire ur to three. The svartity outrut o
returned by a2 funchtion iz called the value of Lhe funchion.

Eewamperlest

GaR{A)
Taells BAEIC to compute the sauare root of the =uantity A, BGR iz the
kevwords and & iz the ardument.

MIDS (A% Fe 2
Tellz BASILC to return & zybsgtring of the ziring A%y zhtarting with
the third characters with length 2. MIDE iz the kevywords and A% 3
and Z are its arguments: op Parameters.

Since functions are svntactically eauvivalent fto exrFrressionzs thew
cannot s=tand alone in a BASIC Frrog9ram. They must bhe uzed in
ztatements.

For examele:
A = SR {(B)
Azzidnz A the value of zauare rooi of B,
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PFRINT MIDS(ASEs 3. 2
Frintz the subztring of A% starting at the third character and twno
characters Tong.

PRINT LOGI(BQR{(Z2)}
Printz the natural Toe9arithm of the sauare roolt of 2.

In thiz manuals functions are clazsified az numeric when they return
a number: and 2tring when they returnm a string.

Wherever The syntax calls for a numeric @xrressiocns wou oan Use @
pumeric functiont Far a string gxpressions wou can usze a s=kering
function.

There iz another zpecial class of Ffuncticnz: which return information
akout the allocation of memory and the location of various
auantities in memory., For examele:

MEM
Peturns the number of bvtes of memory available for storing prodram
texts numeric and array variablesz.
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Command Statements

Command statements tell BASIC to enter another operation mode or to
perform vartous System functions (like loading a program from disk).

Although they can be included inside a program, their primary use is outside
of a program.

For example, the command statement

i

Erases the entire program currently in memory and zeroes all variables.
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AUTO
Number Lines Automatically

AUTO startfineg, increment
startiine is a line number specifying the first line number to be used. if
Startline is omitted, 10 is used. A period (".”) can be substituted for
startiine. In this case, the current line number is used.
increment is a number specifying the increment to be used between lines, If
increment is cmitted, 10 is used.

AUTO turns on an automatic line numbering function. After you enter this
command, BASIC will supply the startline. All you have to do is type in the

text of the line and press[JYpg 3] . Then AUTO will display the next line
number, using increment or a default increment of 10.

To turn off the AUTO function, press [E]z13:0L4 at any timé, The current line
will be cancelled.

Whenever AUTOprovides a line number thatis already in use, it will display

an asterisk immediately after the line number. Press[SY=]3Y { if you do not
want to change that line,

Examples
AUTO

starts automatic numbering with line 10, using increments of 10 between line
numbers.

AUTO 100

starts numbering with 100, using increments of 10 between linc numbers.
AUTO 1000, 100

starts numbering with 1000, using increments of 100 between line numbers.
AUTO ,5

starts numbering with 0, using increments of 5 between line numbers,
AUTO .

starts numbering with the current line number, using increments of 10
bctween line numbers.
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DELETE
Erase Program Lines from Memory

DELETE startline-endline

startline is a line number specifying the lower limit for the deletion. If startline
is omitted, then the first line in the program is used as startiine.

endline is a line number specifying the last line in your program that you
want to delete. Endline must reference an existing program line.

A period (“.”) can be substituted for either startline or endline. The period
signifies the current line number.

DELETE removes from memory the specified range of program lines.
Examples
DELETE 70

Erases line 70 from memory. If there is no line 70, an error will occur.

DELETE 50-110

Erases lines 50 through 110 inclusive.

DELETE -40

Erases all program lines up to and including line 40.
DELETE =-.

Erases all program lines up to and including the line that has just been entered
or edited.

DELETE.

Erases the program line that has just been entered or edited.
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EDIT
Edit Program Line

EDIT tine number

EDIT allows the specified line to be revised without affecting any other lines.
The EDIT command has a powerful set of subcommands which are discussed
in detail in the section on Program Editing and Debugging.

EDIT 106
Edits lin¢ 100

EDIT.
®

Edits the current line.
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KILL
Delete File from Disk

KILL filespec

KILL deletes the specified file from the diskette directory.

If no drive specification is included in the filespec, BASIC will search for the
first drive that contains the filespec, and attempt to delete that file.

Do not KILL an open file. CLOSE it first.
Example

KILL “"FILE/BAS"

deletes this file from the first drive which contains it.
KILL "DATA:zZ"

deletes this file from drive #2.
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LIST
Display Program Lines

LIST startline-endline
startline is a line number specifying the lower limit for the listing. If startline is
omitted, then the first line in the program is used.
endline is a line number specifying the upper limit for the listing. If endline is
omitted, the last line in the program is used.

A period (".") can be substituted for either startline or endline. The period
signifies the current line number.

LIST instructs the Computer to display the specified range of program lines
currently in memory. The arguments are optional.

Examples
LIST

Displays the entire program. To stop the automatic scrolling, press HOLD.
This will freeze the display. Press any key to continue the listing.

LIST 50
Displays line 50.
LIST 50-85
Displays lines in the range 50-85.
LIST 227-
Displays line 227 and all higher-number lines.
LIST o

Displays the program line that has just been entered or edited, and all
higher-numbered lines.

LIST=-227
Displays all lines up to and including 227.
LIS~

Displays all lines up to and including the line that has just been entered or
edited.

LIST:

Displays the line that has just been entered or edited.
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LLIST
Print Program Lines

LLIST startline-endline
startline is a line number specifying the lower limit for the listing. If startline is
omitted, then the first line in the program is used as startline.
endline is a line number specifying the upper limit for the listing. If endline is
omitted, the last line in the program is used as endline.
A period (“.") can be substituted for either startline or endline. The period
signifies the current line number.

LLIST works like LIST, but its output is to the Printer rather than the
Display. LLIST instructs the Computer to print the specified range of
program lines currently in memory. The arguments are optional.

Examples
LLIST

Lists the entire program to the printer. To stop this process, press HOLD.
This will cause a temporary halt in the Computer’s output to the Printer. Press
any key to continue printing.

LLIST 780
Prints line 780.
LLIST 68-90
Prints lines in the range 68-90.
LLIST 50-
Prints lines 50 and all higher-numbered lines.
LLIST.~

Prints the program line that has just been entered or edited plus all higher-
numbered lines.

LLIST-50
Prints all lines up to and including 50.
LLIST-.

Prints all lines up to and including the line that has just been entered or
edited.

LLIST.

Prints the line that has just been entered or edited.
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LOAD
Load Basic Program File

LOAD “filespec” [,R]
R (optional) tells BASIC to RUN the program after it is loaded.

This command loads a BASIC program file into RAM. If the R option is
used, BASIC will proceed to RUN the program automatically. Otherwise,
BASIC will return to the command mode.

LOAD wipes out any resident BASIC program, clears all variables, and
closes all opcn files unless the R option is used, in which case open files will
not be closed.

LOAD with the R option is cquivalent to the command RUN filespec, R.
Either of these commands can be used inside programs to allow program
chaining (onc program calling another).

If you attempt to LOAD a non-BASIC file, a Direct Statement in File or
Load Format error will occur.

Example

LOAD "DPROG1/BAS:2"

This loads PROG1/BAS from drive 2 BASIC then returns to the command
mode.

LOAD "PROG1/BAS"

Since no drive specification is included in this command, BASIC will begin
searching for this program file in drive 0 and load the first onc it finds with the
name PROG1/BAS.
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MERGE
Merge Disk Program with Resident Program

MERGE filespec/txt
filespec/txtis a BASIC file in ASCI| format, e.g., a program saved with the A
option.

The MERGE statement takes a BASIC program from disk and merges it with
the resident BASIC program in RAM.

Program lines in the disk program are inserted into the resident program in

sequential order. For example, if three of the lines from the disk program are
numbered 75, 85, and 90, and three of the lines from the resident program are
numbered 70, 80, and 100, when MERGE is used on the two programs, this
portion of the new program will be numbered, 70, 75, 80, 85, 90, 100.

If line numbers in the disk program coincide with line numbers in the resident
program, the resident lines will be replaced by those from the disk program.
For example, if three of the lines from the disk program are numbered 5, 10,
and 20, and three of the lines from the resident program are numbered 10, 20,
and 30, when MERGE is used on the two programs, this portion of the new
program will be numbered 5, 10, 20, 30. Lines 10 and 20 of the new program
will be identical to lines 10 and 20 on the disk program.

MERGE closes all files and clears all variables. Upon completion, BASIC
returns to the command mode.

Example

Let’s say we have a BASIC program on disk, PROG2/TXT, whichwe want to
merge with the program we’ve been working on in RAM. Then

MERGE "PROG2/TXT"

will do the job.
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Sample Uses

MERGE provides a convenient means of putting modular programs together.
For example, an often-used sct of BASIC subroutines can be tacked onto a
variety of programs with this command.

Suppose the following program is in RAM:

g@ REM MAIN PROGRAM
R GOSUE 1066

10@ REM PROGRAM L INME
118 REM PROGRAM LLINE
128 REM PROGRAM L IRNE

130 END

And supposc the following subroutine, SUB/TXT, is stored on disk in ASCII
format:

106@ REM BEGINNING OF SUBROUTINE
13a1@® REM SURROUTINE L INE
1020 REM SUBROUTINE LINE
1636 REM SUBROUTINE LINE

1840 RETURN

We can MERGE the subroutine with the main program using the statement
MERGE "SUB/TXT"
and the new program in RAM would be:

£ REM MAIN FPROGRAM
@ GOEUE LRAR
1@a@g HEM FROGRAM L INE

118 REM
126 REM
1A END
108 REM

BEGINNING OF SURROUTINE

1TIALE REM SUBROUT TRE L TNE
f@zE REM SBURBROUTIMNE L INE

1838 FiEM BUEBROUTIMNE JTNE
1@4E RETURR

68



NEW
Erase Program from Memory

NEW

NEW erases all program lines, sets numeric variables to zero and string
variables to null.

Example
NEW
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RENUM
Renumber Program

RENUM newline, startline, increment

newline specifies the new line number of the first line to be renumbered. If
newiline is omitted, the line number 10 is used.

startline specifies the line number in the orginal program where you want to
start renumbering. If startline is omitted, the entire program will be
renumbered.

increment specifies the increment to be used between, each successive
renumbered line. If increment is omitted, 10 is used.

RENUM changes all ine numbers in the specified range, as well as all line
number references appearing after GOTO, GOSUB, THEN, ON.. ..
GOTO, ON... GOSUB, ON ERROR GOTO, and ERL [relational
operator| — throughout the program.

All the RENUM arguments are optional,

RENUM will add trailing blanks to line number references which contain
fewer than 5 digits. These blanks will not accumulate during subsequent
renumbering operations on the same program.

Examples
RENUM

Renumbers the entire resident program, incrementing by 10°s. The new
number of the first line will be 10.

RENUM 6000,5000,100

Renumbers all lines numbered from 5000 up. The first renumbered line will
become 6000, and an increment of 100 will be used between subsequent lines.

RENUM 10000,1000

Renumbers line 1000 and all higher-numbered lines. The first renumbered
line will become line LOX). An increment of 10 will be used between
subsequent line numbers.

RENUM 100,,100

Renumbers the entire program, starting with a new line number of 100, and
incrementing by 100’s. Notice that the commas must be retained even though
the middle argument is gone.

RENUM, , 5

Renumbers the entire program, starting with a new line number of 10, and
incrementing by 5's.
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Error Conditions

1. EEMUM cannot he uzed to change the order of Prodram

lines. For- s:xamelses:s iF the original erodram has Tinesz

numbered 1@ 280 and B0« then the commarnsd
FEMUF 1%« 3@

i 11led9als zince the rezult would be fto mave the third
Tine of Tthe erodram ah=ad of the zecoand. In thilsz cazes

FC fitlegal function call}) error will results and the
ariginal erodeam wiil bhe left unchand9ed.

o RENUM will not create new line numbers drezater than
&5529. Inzteads anm FO error will rezulty and the
ori9inal Frog9ramn will be =ft unchandged.

A

B If an undefined line number 15 uzsd inzide vour original

Frof9rams RENUM will print a warning messzales UNDEFINED
T S whers xmxx 12 the oridinal line number

LINE =zomms ift vy
reference and
containing

iz the wridginal number of the line

Mote that RENMUM will renumber the Fprodram in zeite of

this warning messad9e. Tt will replace the number
{ =+

with 5 blankz=s and will renumber vy accoarding to the

Fraramsters 1n vour FENUM command.

For ewamrlies:s 1if wvour original erogram incliudes the lins

11@ HOTo 1006

bt dossz NOT include a lTine 10O then RENUM will rFrinpt

warnings

UNDEFINED 1088 in 11@
and renumbaer bhe pro9ram. Tha taext of original Tine
will be chanfQed o

GTO <five blanks here>

=8

114
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RUN
Execute Program

RUN startline

startline is a line number specifying where you want program execution to
start. If startiine is omitted, the first line in the program is used. A period
{(".”) can be used in place of startfine. The execution will start at the
current line number.

RUN filespec,R
filespec is the filespec for a BASIC program stored on disk. If, R is added,
BASIC leaves open files open. Otherwise, all files are closed.

RUN followed by a line-number, period, or nothing at ali simply executes the
PTOgram in memory.

RUN followed by a filespec loads a program from disk and then runs it. Any
resident BASIC program will be replaced by the ncw program.

RUN atuomatically CLEARS all variables.
Examples
RUN
Execution starts at lowest line number.
RUN 100

Execution starts at line 100.

RUN "DISKDUMP/BAS"

When you type the above line and press ENTER,, the BASIC sector-dump
program will be loaded and executed.
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Sample Uses

Suppose you have two programs in memory. One of them begins at line 100
and ends at line 180; the other begins at 200 and ends at 350. Furthermore, the
first program has been appropriately terminated (i.e., 180 END). You want
to run the second program, stop, observe its output, and then run the first.
Type:

RUN 200

and the second program will execute. When you want to begin execution of
the first program, simply type:

RUN
Sample Program

Suppose you save the following program on disk with the name “PROG1/
BAS™:

200 PRINT "PROG1 EXECUTING ... "
210 RUN "PROGZ2/BAS"

And save this program on disk with the name “PROG2/BAS™:

220 PRINT "PROG2 EXECUTINE ... "
230 RUN "PROG1/BAS"

Now type:
RUN "PROG1/BAS

and you’ll see a simple example of program chaining. Hold down the BREAK
key to interrupt the program chain.
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SAVE
Save Program

SAVE filespec, A
A causes the file to be stored in ASCIi rather than compressed format.

The SAVE command lets you save your BASIC programs on disk. 1f the
filespec you use as the argument of SAVE already exists, its contents will be
lost as the file is re-created.

You can save a program in compressed or ASCII format. Using compressed
format takes up less disk space and is faster during SAVEs and LOADs.
BASIC programs are stored in RAM using compressed format.

Using the ASCII option makcs it possible to do certain things that can’t be
donc with compressed-format BASIC files. Some examples:

e A disk file must be in ASCII form before thc MERGE command can be
used,

e A disk file must be in ASCII form before TRSDOS commands LIST and
PRINT can be used.

® Programs which read in other programs as data typically require that the
data programs be stored in ASCII.

For compressed-format programs. a useful convention is to use the extention
/BAS. For ASCII-format programs, use /TXT.

Example
SAVE "FILEL/SBALS., JOHNMRDOE @ 30
saves the resident BASIC program in compressed format. The file name is

FILE1; the extension is /BAS: the password is JOHNQDOE. The file is
placed on drive 3,

SAVE "MATHPAK/TXT", A

saves the resident program in ASCIIL form, using the name MATHPAK/
TXT, on the first non-write-protected drive.
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SYSTEM
Return to TRSDOS

SYSTEM “command”
command is a string expression specifying a TRSDOS command.

TREDOS "high memory commands"
Commandz zechion.
turn DEBEGUG on

command MUST NOT zpecify any of the
Tizted in the TRSDOS Reference Manuals Library
Furthermores o call DEBUG from BATIC, wou MUST
befare s=tarting BASTIC.

SYSTEM is used to return to TRSDOS, the disk operating system. The
argument command causes the System to execute the specified TRSDOS
command and immediately return back to BASIC. Your program and
variables will be unaffected.

If command is omitted, SYSTEM returns you to the TRSDOS READY
mode,

Examples

SYSTEM
Returns you to TRSDOS. Your resident BASIC programs will be lost.

SYSTEM "DIR"

Causes the TRSDOS command, “DIR” (print Directory) to be run, and then
returns to BASIC. Your resident BASIC program will remain intact.

Sample Program

350 PRINT "THIS IS A PROGRAM FILE "

360 PRINT "BEFORE SAVING IT, I WANT TO SEE WHAT
FILENAMES HAVE BEEN USED"

370 FOR N=1 TO 1000: NEXT

380 SYSTEM "DIR"

390 PRINT "NOW I CAN CHOOSE A FILENAME WHICH HASN'T
BEEN USED"

400 END

Line 380 causes the system to execute the TRSIDOS command DIR which
displays a file directory. After displaying the directory, the System
immediately returns to BASIC and runs the next line in the program. Line
370 simply sets a two-second pause before displaying the directory.
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Program Statements

Program statements allow you to define variable types, initialize and allocate
memory, perform input and output, and control the sequence in which
statements are executed.

Most program statements can be used in immediate lines as well as in
programs. For example:

PRINT 23 % 11

is an immediate line. As soon as you end the line by pressing ENTER
BASIC executes it. But the line:

108 PRINT 23 % 11

is a program line. When you press [ 3338, BASIC does not execute the
line but stores in memory to be executed when you type RUN.
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CLEAR
Clear Variables and Allocate String Space

CLEAR string space
string space is anumeric expression; if stringspace is omitted, string space
allocation is'unchanged.

When used without an argument, CLEAR sets all numeric variables to zero,
and all string variables to null. When used with an argument, this command
performs a second function in addition to the one just described: it causcs the
Computer to set aside for string storage the specified number of bytes. When
BASIC is initialized100 bytes are automatically set aside for strings.

The amount of string storage CLEARed must equal or excced the greatest
number of characters stored in string variables during execution; otherwise
an Qut of String Space error will occur. By setting string storage to the exact
amount needed, your program can make morc cfficient use of memory. A
program which uses no string variables could include a CLEAR 0 statement,
for example.

Examples
CLEAR
All variablcs are clearcd but string space is unchanged.

CLEAR 75

All vaniables are cleared and 75 bytes of memory are reserved for string
storage.

Sample Program

60 CLEAR 100

70 PRINT FRE (A$)
80 CLEAR 0

90 PRINT FRE(A$)
100 CLEAR 100

Since CLLEAR initializes all variables, you must use it near the beginning of
your program, before any variables have been defined.
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DATA
Store Program-Data

DATA item-list
item list is a list of string and/or numeric constants, separated by commas.

The DATA statement lets you store data inside your program to be accessed
by READ statements. The data items will be read sequentially, starting with
the first item in the first DATA statement, and ending with the last item in the
last DATA statement. Expressions are not allowed in a DATA list. If your
string values include leading blanks, colons, or commas, you must enclose
these values in quotes.

DATA statements may appear anywhere it is convenient in a program.
Generaly, they are placed consecutively, but this is not required. It is
important that the data types in a DATA statement match up with the
variable types in the corresponding READ statement.

Examples

DATA NEW YORK, CHICAGO, LOS ANGELES, PHILADELPHIA, DETROIT

This line contains five string data items. Note that quote marks aren’t needed,
since the strings contain no delimiters or leading blanks.

DATA 2.72, 3.14159, 0.0174533, 57.29578
This line contains four numeric data items.

DATA "SMITH, T.H.", 38, "THORN, J.R.", 41

The quote marks are required around the first and third items.

81



Sample Program

P7@ CLS: PRINT: READ HEADINGSY PRINT HEADRING®: PRINMT STRING
w42 Yl

130 ON ERROR GOTCO S@E@

176 READ CH: READ DOR: READ N#%

B0 OPRINT Ces DOB. RNE: 6 L ]

2i@ DATA COMPOLGER DATE OF BINTH MATIONALLTTY
DATA BOCCHERINI 5 1743 ITAL ITAN
DATA GLAUCK, H R GHERMAN

DATA HAYDHN 1 e AUSTRI AN
DAETHE MOZART . 175 ALIETRT AN

IF ERH = 4 THEN END

1@ ON ERROR GOTO @

This program prints a list of some major composers of the late 18th Century.
Notice we use an ON ERROR GOTO statement to allow the inclusion of
datalists of unknown length. For a different means of achieving the same end,
see the sample program for READ.
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DEFDBL
Define Variables as Double-Precision

DEFDBL fetter list
letter list is a sequence of individual letters or letter-ranges; the elements in
the list must be separated by commas.
a letter-range is of the form:
letter1 — letter2

DEFDBL causes variables beginning with any letter specified in letter list to
be classified as double-precision, unless a type declaration character is added

to the variable name. Double-precision values include 17 digits of precision,

though only 16 are printed out.

DEFDBL is ordinarily used at the beginning of a program. Otherwise, it
might suddenly change the meaning of a variable that lacks a type declaration
character.

Examples
DEFDBL K

causes any variable beginning with the letter K to be double-precision.
DEFDBL Q, S-Z, A-E

causes any variable beginning with the letters Q, S through Z, or A through E
to be double-precision.

Sample Program

570 DEFDBL X

580 A = 3.1415926535897932

590 X = 3.1415926535897932

600 PRINT "PI IN SINGLE PRECISION IS" A
610 PRINT "PI IN DOUBLE PRECISION IS" X
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DEF FN
Define Function

DEF FN function name (arqument-1 . . ) = formula
function name is any valid variable name.
argument-1 and subsequent arguments are used in defining what the
function deoes.
formula is an expresson usually involving the argument(s) passed on the
left side of the equals sign.

The DEF FN statement lets you create your own function. That is, you only
have to call the new function by name, and the associated operations will
automatically be performed. Once a function has been defined with the DEF
FN statement, you can call it simply by inserting FN in front of function name.
You can use it exactly as you might use one of the built-in functions, like SIN,
ABS and STRINGS.

The type of variable used for function name determines the type of value the
function will return. For example, if function name is single precision, then
that function will return a single-precision value, regardless of the precision of
the arguments.

The particular variables you usc as arguments in the DEF FN statement
(argument-1, . . .) are not assigned to the function. When you call the function
later, any variable name of the same type can be used.

Furthermore, using a variable as an argument in a DEF FN statement has no
effect on the value of that variable. So you can use that particular variable in

another part of your program without worrying about interference from DEF
FN.

The function must be defined with at least one argument. In other words,
thcre must be at least one variable in the position of argirnent-1 above, even if
this variable is not actually used to pass a value to the function.
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Examples
DEF FNR(A,B) = A + INT((B - (A - 1)) * RND(0))

This statement defines function FNR which returns a random number
between integers A and B. The values for A and B are passed when the
function is “‘called”, i.e., used in a statement like:

Y = FNR(R1, R2)

If R1 and R2 have been assigned the values 2 and 8, this line would asign a
random number between 2 and 8to Y.

DEF FNL$% (X) = STRING$ (X, "-")

Defines function FNL$ which returns a string of hyphens, X characters long.
The value for X is passed when the function is called:

PRINT FNL$ (30)

This line prints a string of 30 hyphens.
Here’s an example showing DEF FN used for a complex computation — in
double precision.

DEF FNX# (A#, B#) = (A# =B#) * (A# - B#)

Defines function FINX# which returns the double-precision value of the
square of the difference between A# and B#. The values for A# and B# are
passed when the function is called:

S# = FNX# (A#, B#)

We assume that values for A# and B# were assigned elsewhere in the
program.

Sample Program

710 DEF FNV(T) = (1087 + SQR(273 + T))/16.52

720 INPUT "AIR TEMPERATURE IN DEGREES CELSIUS"; T

730 PRINT “THE SPEED OF SOUND IN AIR OF" T "DEGREES
CELSIUS IS" FNV{(T) "FEET PER SECOw(.



DEFINT
Define Variables as Integers

DEFINT /etter list
letter list is a sequence of individual letters or letter-ranges; the elements in
the list must be separated by commas.
a letter-range is of the form:
letter1 — letter2

DEFINT causes variables beginning with any letter specified in letter list to be
classified as integer, unless a type declaration character is added to the
variable name. Integer values must be in the range ( -32768.32767). They are
stored internally in two-byte, two’s complement form.

DEFINT may be placed anywhere in a program, but it may change the
meaning of vaniable references without type declaration characters.
Therefore, it is normally placed at the beginning of a program.

Examples
DEFINT A,I,N

After the above ling, all variables beginning with A, I, or N will be treated as
integers. For example, Al, AA, 13, and NUMBER will be integer variahles.
However, Al#, AA#, [3#, and NUMBER # would still be double-precision
variables, because type-declaration characters always override DEF
statements.

DEFINT I-N

causes any variable beginning with the letters I through N to be treated as an
integer variable.

Sample Program
BEG DEFINT W

B 7 o= 1LT99YYr W= 1.99999

el il Pi*' ITNT " THE Valll oF SINGLE-PRIE
18 PRINT "BUT THE YalUE OF THTEGER

STON 7 IEv
WoIs" W
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DEFSNG
Define Variables as Single-Precision

DEFSNG letter list
letter list is a sequence of individual letters or letter-ranges; the elements in
the list must be separated by commas.
a letter-range is of the form:
letter1 — letter2

DEFSNG causes variables beginning with any letter specified in letrer [ist to
be classsified as single-precision, unless a type declaration character is added
to the variable name. Double-precision values include 7 digits of precision,
though only 6 are printed out.

Example
DEFSNG I, W-Z

causes any variables beginning with the letters l or W through Z to be treated
as single-precision. However, 1% would still be an integer variable, and I1# a
double-precision variable, because of their type declaration characters.

Sample Program

6@ CLS: DEFINT P: PI = 3, 1415%
YA PRINT "ALL PS5 ARE INTEGERSE: WE CAN ONMLY MaKE PI =" PI
FE@ INFUT "WANT TO MAKE F*S SINGLE-PRECISION WITH DEF&ENG {Y/

NI": A%
9@ IF A% = "N THEN END
10BR CLS: DEFSNG P: PI = 3.14159

101& PRINT "MNOW aAlLL F'S ARE SINGLE-PRECISION: WE CAN MAKE FI

=" Rl
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DEFSTR
Define Variables as Strings

DEFSTR letter list
letter list is a sequence of individual letters or letter-ranges; the elements in
the list must be separated by commas.

a letter-range is of the form:
fetter1 — letter2

DEFSTR causes variables beginning with any lctter specified in letter list to

be classified as strings, unless a type declaration charaeter is added to the
variable name.

Example
DEFETR Gy L7

causes any variables beginning with the letters C or L through Z to be string
variables, unless a type declaration character is added. After this line is
executed, L1 = “WASHINGTON" will be valid.

Sample Program
70 § = 555: PRINT "§ =" §
80 DEFSTR S
90 S = "SALTON SEA": PRINT "S = " S
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DEFUSR
Define Point of Entry for USR Routine

DEFUSRn = address
n equals one of the digits 0,1,...,9; if n is omitted, 0 is assumed.
address specifies the entry address to a machine-language routine. Address
must be in the range [—32768, 32767].

DEFUSR lets you define the entry points for up to 10 machine-languzge
routines.

Examples
DEFUSR3 = &H7DDO

assigns the entry point 7D00 hex, 32000 decimal, to the USR3 call. When

your program calls USR3, control will branch to your subroutine beginning at
hex 7D00.

DEFUSR = (BASE + 16)
assigns start address (BASE + 16) to the USR0 routine.
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DIM
Set Up Array

DIM array1 (dimension list) array2(dimension list)
arrayl, array2, . . . are variables which name the array(s).
dimension lists are of the form:
subscript1, subscript2,...
each subscript is a numeric expression specifying the highest-num-
bered element in that dimension of the array.

Note: The lowestelement in a dimension is always zero.

This statement sets up one or more arrays for structured data processing,
Each array has onc or more dimensions.

Arrays may be of any type: string, integer, single-preeision or double-
precision, depending on the type of variable name used to name the array.

When the array is created, BASIC reserves spacc in memory for each element
of the array. (For string arrays, BASIC reserves space for pointers to the
string elements, not for the elements themselves. ) All elements in a newly
created array are sctto zero (numeric arrays ) or the nullstring (string arrays).

Arrays can be created implicitly, without explicit DIM statements. Simply
refer to the desired array in a BASIC statement, e.g..
AT s

If this is the first reference to array A( ), then BASIC will create the array and
assign element A(5) the value of 300. Each dimension of an implicitly defined
array is defined to be 11 elements deep, subscripts 0-10.

When an array has been defined, it cannot be re-dimensioned. You must
clear the array first (with ERASE, CLEAR or NEW or other variable-
clearing operation).

Examples
DIM &k (1@ )

Sets up a one-dimensional array AR( ), containing 101 elements: A(O),
A(l1),A(2),. .., A(98), A(99), and A(100). The type of the array depends on
the type of the namc AR. Unless previously changed by a DEFINT,
DEFDBL or DEFSTR statement, AR is a single-precision variable.

Note: The array AR( ) is completely independent of the variable AR.

FIN R L B A A }

Sets up a two-dimensional array L19( , ), containing 9 x 26 integer
elements, L1%(0,0), L19%(1.0), L19%(2,0), . .., L1%(8,0), L1%(0.1).
LEZAY 1) « o o L196(8, 1), - . . L19%(0,25), L156C125), . . . LI%{8.25).

|
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"Two-dimensional arrays like AR( , ) can be thought of as a table in which the

first subscript specifies a row position, and the second subscript specifies a
column position:

0.0
1,0

7.0
8.0

0,1
15]

)

7,1
8,1

.
8,2

73
83

0,23
1,23

0.24
1.24

7,23 7,24

8,23

8,24

0,25
1,25

7,25
8,25

DIF BliZaSaBiy

CROZ:5«8s LYE(RE

Sets up three arrays:

B1(,,)andCR(, , )are three-dimensional, each containing
3*6*9 elements.
LY (,) is two-dimensional, containing 51*3 string elements.

Sample Program

170

CLEAF 4@@a@: CL&S

160
199

INPUT

THOME MANY MEMEERS IN

DIM L#(Ms4)

THE

cLug"s ™

FOR T o= 1
PRINT

TRiPLT

INPUT
LINE

NEXT 1

PRINT

T M

"NAME
" A
TPHOGNE T 5

NPT

OF  MEMBER
LRI
Lg(T«0)
"ADDRESH?

FRINT

"THE

LIST Is

STORED

#Y T::

SoLE Tuds

AS FOLLOWS: Y

u

LINE IMPUT™7

FRINT "NAME". "&GE"s "PHONE". "ADDRESSY

FRINT

STRINGS (B "-")

FOR T = 1
FOR T

NEXT
PRINT
MEXT 1

TO M
= i
PRINT

g

TO 4

LE(Ts Ty



ERASE
Delete Array

ERASE array1, array2,...
array1, array2 are variable names for currently defined arrays.

The ERASE statement eliminates arrays from a program and allows their
space in memory to be used for other purposes. ERASE will only operate on
arrays. It can’t be used to delete single elements of an array.

Ifone of the arguments of ERASE is a variable name which is not used in the
program, an Illegal Function Call will occur.

Arrays deleted in an ERASE statement may be re-dimensioned.
Example
ERALE Db TARLE
Erases the threce specified arrays.
Sample Program

4B DIM A%

ERASE
DIM ACL2R:

The array that is set up in line 400 is destroyed by the ERASE A statement in
line 470. The memory space which is thereby released is now available for
further use. The array may be re-dimensioned, as we’ve chosen to do in line

480.
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RANDOM
Reseed Random Number Generator

RANDOM

RANDOM reseeds the random number generator. If your program uses the
RND function, the same sequence of pseudorandom numbers will be
generated every time the Computer is turned on and the program loaded.
Therefore, you may want to put RANDOM at the beginning of the program.
This will ensure that you get an unpredictable sequence of pscudorandom
numbers each time you load the program.

Random needs to execute just once.

Sample Program

&8 CLS: RANDOM

610 INFUT "PICK A NUMBER BETWEEN 1 AND 5"3 A
620 B = RND{(5)

&30 IF A = B THEN &350

&40 PRINT “YOU LOSEs THE ANSWER IS" B "—- TRY AGAIN."
645 GOTO 618
65@ PRINT "YOU PICKED THE RIGHT NUMBER ~- YOU WIN'": GOTO &l@
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REM
Comment Line (Remarks)

REM

REM instructs the Computer to ignore the rest of the program line. This
allows you to insert remarks into your program for documentation. Then,
when you (or someone else) look at a listing of your program, it will bc easier
to figure out.

If REM is used in a multi-statement proram line, it must be the last statcment.
An apostrophe (") may be used as an abbreviation for :REM.
Examples
' THIS IS A REMARK
Sample Program

780 REM CUSTOMER LOADING PROGRAM

790 REM THESE LINES ARE INSTRUCTIONS TO THE OPERATOR

800 PRINT "LOADING CUSTOMER FILE"

810 PRINT "THE SCREEN WILL SHOW YOU A SAMPLE ENTRY"

820 REM THE NEXT LINE SETS A PAUSE BEFORE CLEARING THE SCREEN
830 FOR N=1 TO 1500: NEXT

8B40 CLS

850 REM THE NEXT LINES SET THE SAMPLE DISPLAY

The above program shows some of the graphie possibilities of REM
statements. Any alphanumeric character may be included in a REM
statement, and the maximum length is the same as that of other statements:
255 characters total.
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RESTORE
Reset Data Pointer

RESTORE

RESTORE causes the next READ statement to be executed to start over

with the first item in the first DATA statement. This lets your program re-use

the same DATA lines.
Sample Program
168 READ X%
178 RE
186 READ Y%
198 FRINT X4 Y%

SR DATA THIS I8 THE FIRST ITEMs AND THIS IS -

When this program is run,
THIS IS THE FIRST ITEM  THIS IS THE FIRST ITEM

will be printed on the Display. Because of the RESTORE statement in line
170, the second READ statement starts over with the first DATA item.

SECOND

95






Assignment

AR oaszsignment statement puts a certain value into a wvariable
ar- Field oar trades the value o«f one variable with anaother.

LEET COLOR$ = "VERMILION

Thiz statement asszi9nz the value VERMILION o the field
COLORS.

CWAFP &%, B

A% and BY exwchande values with ope ancohbher.
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LET
Assign Value to Variable

LET variable = expression

LET may be used when assigning values to variables. Model I1 BASIC
docsn’t require assignment statements to begin with LET, but you might want
to use it to ensure compatibility with those versions of BASIC that do require
it.

Examples

FT Bi w
E =

ik
L

In each case, the variable on the left side of the equals sign is assigned the
value of the constant or expression on the right side.

Sample Program

S5@ P = 1@@1: PRINT "P =* P
560 LET P = 2@01: PRINT "NOW P = " P
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LSET and RSET
Place Data in a Direct Access Buffer Field

LSET name = data and RSET name = data
name is a field name
data is the data to be placed in the buffer field named by name

These two statements let you place string data into fields previously set up by
a FIELD statement.

Examples

Suppose NMS$ and AD$ have been defined as field names for a direct access
file buffer. NM$ has a length of 18 characters; ADS$ has a length of 25
characters. The statements

LEET KME =

AT = "IPRR B

put the data in the buffer as follows:
[ JIMPCRICKET,JR. b} | | 2000yEASTBPECANBST.YibppY |

Notice that filler blanks were placed to the right of the data
strings in both cases. If we had used RSET statements instead of LSET, the
filler spaces would have been placed to the left. This is the only difference
between LSET and RSET.

If a string item is too large to fit in the specified buffer field, it is always
truncated on the night. That is, the extra characters on the right are ignored.
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MID$=
Replace Portion of String

MID$=(oldstring, position, length) = replacement-string

oldstring is the variable-name of the string you want to change

position is the numeric expression specifying the position of the first charac-
ter to be changed

length is a numeric expression specifying the number of characters to be
replaced

replacement-string is a string expression to replace the specified portion of
oldstring

Note: If replacement-string is shorter than length, then the entire replace-
ment-string will be used.

This statement lets you replace any part ol a string with a specitied new string.
giving vou a powerful string editing capability.

Note that the length of the resultant string is always the same as the original
string.

Examples:
A% = “LINCOIN” in the examples below:

R RRE T I T T B

which returns 1.I1234N.,

MIDS AT

FITDE |

returns LINC123.

MIDE

returns LINCOIN,

MIDS (ASs 1s 3 = “sswt: PRINT A

returns *=*COLN.

R/ D

A FORTH AR

el !5-; i i £5 & d I

This program uses INSTR to search for the slash (**/”"). When it finds it (if it

finds it), it usesMID$=to substitute a *—"* (CHR$(45)) for it.

s s |
100
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READ
Get Value from DATA Statement

READ variable

READ instructs the Computer to read a value from a DATA statement and
assign that value to the specified variable. The first time a READ is executed,
the first value in the first DATA statement will be used; the second time, the
second value in the DATA statement will be read. When all the items in the
first DATA statement have been read, the next READ will use the first value
in the second DATA statement; etc. (An Out-of-Data error occurs if there
are more attempts to READ than there are DATA items.)

Examples

READ T
;

reads a numeric value from a DATA statement,
READ S%

reads a string value from a DATA statement.

Sample Program

This program illustrates a common application for READ and DATA
statements,

4@ PRINT "NAME® . "AGE"

5@ READ MN#

&0 IF N&="END" THEM FPRINT "END OF LIST": END

7@ REMAD AGE

B@ IF AGE<18 THEN PRINT N$sAGE

G0 GOTO 5@

l@ad DATA "SMITHs JOHNM"s 36Bs "ANDERSONs T.M."s 2@
11@ DATA "JONESs BILL"s 15, "DOEs SALLY"s 21

120 DATA "COLLING: W.P."s 17+ END
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RSET
Place Data in a Direct Acceszz Buffer Field

SEE LLSET for zwntax and dezocrirtion.

102



SWAP
Exchange Values of Variables

SWAP variable1, variable 2

The SWAP statement allows the values of two variables to be exchanged.
Either or both of the variables may be elements of arrays. If one or both of the
variables are non-array variables which have not had values assigned to them,
an Illegal Function Call error will result. Both variables must be of the same
type or a Type Mismatch error will result.

Example
SWAP Flg. Fig

The contents of F2# are putinto F1#, and the contents of F1# are put into
F2#.

Sample Program

S50 ITNPUT "TYFE IN A VALUE FOR F4 "3 F¢
H@ TNPUT "TYPFE TN A VALUE FOR s "3 L$
7 SkAF F$a. L%
FRINT "AFTER SkWaPs F& = " F$ " AMD L% = " L&
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c. Program Sequence

Contral in a BASIC erro9am normally eroceseds from ane line to
the next higher—-numbered tine o the ne=st higher-numbered
fines untii the end of the rrogram 15 reached. The epradram
zeaence shtatements can bhe uszed Lo alter thiz step-hv—-zter
Frocess, With the helr of thesze =tatementzs vou Ccan alter the
tranzfer of coantraol in wvour BASIC pProQram to produce dumpszs ba
ather rFrartz of the Frrograms iterative loorzs and other uzeful
cantral steuachtures.

For sxamples the ztatement
IF NOT X > 5 aND NOT ¥ > 8 THEN 103

tranztfers: contraol to line 180@ if X iz not 9reater than S ands
at the zame times Y iz not 9reater than 8.

FOR I = 1 TO 10@6&: NEXT I

Frogram control will Frazz kack and forth betwesn the FOR
ztatement and the NEXT statement ten thouzand times before
maoving on tao the ne=t linpes cauzind a delay of approimatslyv
gleven seconds.

e ey e e e S e = ey
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END
Terminate Program

END

END terminates execution of a program whenever it is reached in a program
line. Some versions of BASIC require END as the last statement in a
program. In Model Il BASIC it is optional. END is primarily used in Model 11
BASIC to force execution to terminate at some point other than the logical
end of the program.

Sample Program

A PR B b
SEE JE i
55 PHIMT M

&I ERMD

1@m H
11 e

The END statement in line 60 prevents program control from “crashing™ into
the subroutine. Now linc 100 can only be accessed by a branching statement
such as 50 GOSUB 100.
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FOR/NEXT
Establish Program Loop

FOR variable = initial value TO final value STEP increment
NEXT variable
variable is any valid variable name; variable is optional after NEXT
initial value, final value, and increment are numeric constants, variables, or
expressions.
STEP increment is optional; if STEP increment is omitted, a value of 1 is
assumed.

FOR ... TO...STEP/NEXT opens an iterative (repetitive) loop so that a
sequence of program statements may be executed over and over a specified
number of times.

The first time the FOR statement is executed, variable is set to initial value.
Execution proceeds until a NEXT is encountered. At this point, variable is
incremented by the amount specified in step increment. (1f increment has a
negative value, then variable is actually decremented.) STEP increment is
often omitted, in which case an increment of 1 is used.

Then variable is compared with final value. 1f variable is greater than final

. value, the loop is completed and execution continues with the statement
following NEXT. (If increment is a negative number, the loop ends when
variable is less than final value ) 1f variable has not yet exceeded final value,
control passes to the statement following the FOR statement.

Sample Programs

@ i
RO MEXT

When this program is run, the following output is produced:
0 9 8 7 6 5 4 3 21
FOR NEXT loops may be “‘nested’”:

NEXT can be used to closc nested loops, by listing the counter-variables. For
example, delete line 920 and change 930 to:

. WEET Js ]
e ———————
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GOSUB
Go to Specified Subroutine

GOSUB fine number.

GOSUB transfers program control to the subroutine beginning at the
specified line number. When the Computer encounters a RETURN
statement in the subroutine, it then returns control to the statement which
follows GOSUB. GOSURB is similar to GOTO in that it may be preceded by a
test statement.

Example

SRkt S R L

When this line is exeeuted, eontrol will automatically branch to the sub-
routine at 1000.

Sample Program

ey

Control is transferred from line 260 to the subroutine beginning at line 280.
Line 290 instructs the Computer to return to the statement immediatcly
following GOSUB.
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U
GOTO
Go To Specified Line Number

GOTO line number

GOTO transfers program control to the specified line number. Used alone,
GOTO line number results in an unconditional (automatic) branch.
However, test statements may precede the GOTO to effect a conditional
branch.

Youcanuse GOTO in the command mode as an alternative to RUN. GOTO
line number causes exeeution to begin at the specified line number, without an
automatic CLEAR. This lets you pass values assigned in the command mode
to variables in the execute mode.

Example
. GBOTO 1@

When this line is executed, control will automatically be transferred to line
100.
Sample Program

AND D ARTAGNAN MARKES FOUR.L":@: END

GOTO
FRINT "ATHOE, "3
GDTO 188

109



IF ... THEN.. . ELSE
Test Conditional Expression

IF test THEN statement or line number ELSE statement or line number
ELSE statementor line number is optional.

The IF ... THEN ... ELSE statement instructs the Computer to test the
following logical or relational expression. If the expression is true, control will
proceed to the THEN clause immediately following the expression. 1f the
expression Is false, control will jump to the matching ELSE statement (if one
is included) or down to the next program linc.

Examples

TE ¥ 3 LRT OTMERL @il TOEET T oyt G

If X is greater than 127, control will pass to PRINT and then to END. If X is
not greater than 127, control will jump down to the next line in the program,
skipping the PRINT and END statements.

IF X » @ AND Y <x @ THEN ¥ = X + 18@

If both cxpressions are true. then Y will be assigned the value X + 180,
Otherwise control will pass directly to the next program linc. skipping the
THEN clause.

(BE 4 é ] Jrta T RIE LU : 1w T e wopa o d B (HE . T i
. 3 ik Sl MR e i Pl e R b PO | . s K&

If A is less than B, the Computer prints the fact and then proceeds down to
the next program line, skipping the ELSE statcment. If A is not less than B,
the Computer jumps directly to the ELSE statement and prints the specified
message. Then control passes to the next statement in the program.

IF A® = "YES" THEN 218 ELSE 1F A% = "NOY THEN 400 ELSE 370

If A$ is YES then the program branches to line 210 . If not. the program
skips over to the first ELSE, which introduces a new test, If A% is NO then the
program branches to line 400 | If A$ is any value besides NO or YES, the
program skips to the second ELSE and the program branches to line 370

110



IF A » @01 THEN £ = 1747 & = A/%: ELSE 1510

If the value of A isindeed greater than .001, then the next two statements will
be executed, assigning new values to B and A. Then the program will drop
down to the next line, skipping the ELSE statement. But if A is less than or
equal to .001, then the program jumps directly over to ELSE, which then
instructs it to branch to 1510 . Note that GOTO is not required after ELSE.

Sample Program

IF THEN ELSE statements may be nested. However, you must take care to
match up the IFs and ELSEs.

1248 INFUT "ENTER TWO NUMBERS"3: A. B

18058 IF A <= B THEN IF A < B THEN PRINT &35 ELGE
PRINT "NEITHER "3 ELSE FRINT B3

1260 PRINT YIS SMALLER THAN THE OTHER.®

For any pair of numbers that you enter, this program will pick out and print
the smaller of the two,




ON...GOSUB
Test and Branch to Subroutine

ON expression GOSUB line number, line number . . .
expression is a number between 0 and 255.

ON ... GOSUB is a multi-way branching statement like ON GOTO,.except
that control passes to a subroutine rather than just being shifted to another
part of the program. For further information, scc ON GOTO.

Example

OM Y GOSUR LBRA0s  SRBE.  ne

When program execution reaches the line above, if Y = 1, the subroutine
beginning at 1000 will be called. I{ Y = 2, the subroutine at 2000 will be called.
If Y = 3, the subroutine at 30 will be called.

112



ON...GOTO
Test and Branch to Different Program Line

ON test-value GOTO line number, line number, . . .
test value is a numeric expression between 0 and 255.

ON ... GOTO is a multi-way branching statement that is controlled by a test value.

When ON . . . GOTO is executed, test-value is evaluated and the integer portion is
obtained. We’ll refer to this integer portion as J. The Computer counts over to the Jth
line number in the list of line numbers after GOTQO, and branches to this line number.
If there is no Jth line number, then control passes to the next statement in the
program.

Notice that if test value is less than zero, an error will occur. There may be any
number of line numbers after GOTO.

Examples

ON MI GOTO 15@. 168 178, 156, 1686
says “Evaluate MI.
If integer portion of MI equals 1 then go to line 150;
If it equals 2, then go to 160;
If it equals 3, then go to 170;
If it equals 4, then go to 150;
If it equals 5, then go to 180;

If the integer portion of MI doesn’t equal any of the numbers 1 through 5, advance to
the next statement in the program.”
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SGN(X) returns —1 for X less than zero; 0 for X equal to zero; and +1 for X greater
than 0. By adding 2, the expression takes on the values 1, 2, and 3, depending on
whether X is negative, zero, or positive. Control then branches to the appropriate
line number.
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RETURN
Return Control to Calling Program

RETURN

RETURN ends a subroutine by returning control to the statement
immediately following the most-recently executed GOSUB. If RETURN is
encountered without execution of a matching GOSUB, an error will occur.

Sample Program
330 PRINT "THIS

340 INFUT "TYPE
GOSUB 370

A CIRCLE"
=)

PRINT "4

EA IS5"3 A@ END
A= 3.14 % R % R
RETURN
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Keyboard
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INPUT
Input Data to Program

INPUT “message’; variable 1, variable 2, . . .

When BASIC encounters the INPUT statement in a program it stops
cxecution of the program until you enter certain values from the keyboard.
The INPUT statement may specify a list of string or numeric variables,
indicating string or numeric values to be input. For instance, INPUT X$, X1,
2%, Z1 calls for you to input a string literal, a number, another string literal,
and another number, in that order.

When the statement is encountcred, the Computer will display a ?. You may
then enter the values all at once or one at a time. To enter values all at once,
separate them by commas. (If your string literal includes leading blanks,
colons, or commas, you must enclose the string in quotes.)

If you ENTER the values onc at a time, the Computer will displaya ?7?,
indicating that more data is expected. Continue entering data until all the
variables have been set, at which time the Computer will advance to the next
statement in your program.

Be sure to enter the correct type of value according to what is called for by the
INPUT statement. For example, youcan’t input a string-value into a numeric
variable. If you try, the Computer will display a ?ZREDO FROM START and
give you another chance to enter the correct type of data value, starting with
the first value to be called for by the INPUT list.

If you ENTER more data elements than the INPUT statement specifies, the
Computer will display the message ?EXTRA IGNORED and continue with
normal execution of your program.

You can include a “prompting message’ in your INPUT statement. This will
make it easier to input the data correctly. The prompting message must
immediately follow INPUT. It must be enclosed in quotes, and it must be
followed by a semicolon.

You can enter any valid constant. 2, 105, 1, 3#, ete. are all valid constants.
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Examples
IMPUT Y7

If this line were part of your program, when this line is reached, you must type
any integer number and press ENTER before the program will continue.

ITMFUT StEnTEMCRE S
Here you would have to type in a string when this line is reached. The string

wouldn’t have to be enclosed in quotation marks unless it contained a
comma, a colon, or a leading blank.

INPUT U"ENTER YOUR NAME AND AGE (NAME: AGEI": N,

This line would print a message on the screen which would help the person at
the keyboard to enter the right sort of data.

Sample Program
5@ INPUT “"HOW MUCH DO YOU WEIGH®3: ¥

6@ FRINT "ON MARE YOU WOULD WEIGH ABOUT® CINT(X ® .38) *PFOUNDS, "
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LINE INPUT
Input a Line from Keyboard

LINE INPUT[""prompt"] ;variable
prompt is a prompting message
var§ is the name that wilt be assigned to the line you type in

LINEINPUT (or LINEINPUT — the space is optional) is similar to INPUT,
except:

¢ The Computer will not display a question mark when waiting for your
operator’s input

e Each LINE INPUT statement can assign a value to just one variable

e Commas and quotes your operator can use as part of the string input

¢ [.eading blanks are not ignored — they become part of var$

® The only way to terminate the string input is to press

LINE INPUT isa convenient way to input string data without having to worry
about accidental entry of delimiters (commas, quotation marks, colons, etc.).
The key serves as the only delimiter. If you want anyone to be able
to input information into your program without special instructions, use the
LINE INPUT statement.

Some situations require that you input commas, quotes and leading blanks as
part of the date. LINE INPUT serves well in such cases.

Examples:
LTRIE DRMFUT A%
Input A$ without displaying any prompt.

LIRS DIRPUT "LABET NAME . FIRET NMaMEY " iNg

Displays a prompt message and inputs data. Commas will not terminate the
input string, as they would in an input statement.
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Sample Program

CUSTOMER SURVEY
1@

LINE INPUT "TYPE IN YOUR NAME "3 A%

LINE INPUT "DO YOU LIKE YOUR COMPUTER? "3 0%
INE INPUT "WHY? "3 C#

FRINT

PRINT A% : PRIMT
IF B#= "NOY THEN
"RINT "1 LIKE MY
PRINT "I DO NOT LIKE

SUTER BPECAUSE "3 C% sERND
MY COMPUTER RECAUSE "3 O%

Notice that when line 210 was executed, a question mark was not displayed
after the statement, “Type in your name”. Also, notice on line 230 you can
answer the question “Why"’ with a statement full of delimeters (*,;’ete.).

1213



Video Display

125



CLS
Clear Screen

CLS

CLS clears the screen. It fills the display with blanks and moves the cursor to
the upper-left corner. Alphanumeric characters are wiped out as well as
graphics blocks. CLS can be very useful if you should want to present an
attractive Display output.

Sample Program

A4 GlLs

D58 FOR I o= 1 TO 74

SO PRINT STRIMGE (794 5%)
YW ONEET I

BEE SOTO Sam
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PRINT, PRINT@, PRINT TAB,
PRINT USING
Output to Display

PRINT@ position, item list

@ position is a number between 0 and 1919, or

@ position is two numbers,(row, column) row between 0 and 23 and
column between 0 and 79. if @ position is omitted, the current cursor
position is used.

itern list is a list composed of any of the following items:
TAB (number)

number is a numeric expression between 0 and 255

constants
variables

- expressions,

where any of these items may be separated by the optional delimiters “,”

(TR L

and";”.

PRINT@ position, USING format; item list
format is one or more of the field specifiers #, *, $,
%, 1, “ " (space), or any alphanumeric character.
itemn list is a list composed of constants and variables, which must be
separated by the delimiters “," or ;.

PRINT prints an item or a list of items on the Display. The items to be printed
may be separated by commas or semicolons. If commas are used, the cursor
automatically advances to the next tab position before printing the nextitem.
If semicolons are used, spaces are not inserted between the items printed on
the Display. There are ten tab positions to a line, one at each 8-byte column
boundary.

Positive numbers are printed with a leading blank, instead of a plus sign. All

numbers are printed with a trailing blank. No blanks are inserted before or
after strings; you can insert them with the help of quotation marks.

A semicolon at the end of a line overrides the cursor-return so that the next
PRINT begins where the last one left off. If no trailing punctuation is used
with PRINT, the cursor drops down to the beginning of the next line.
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Examples
PRINT *I" 44 "WOTED" 35 "FOR"™ 5 "THAT" : "RASCA
"DEWEY"

"I" iz Printed at tab eozition @. "VOTEDFORTHATRASCAL "
Prifnted at 283 "DEWEY" at 5&4.

PRINT A4

This line is fully equivalent to

FRINT A5

When run, this program gives

I OWN 6 EDSELS AND MY WIFE OWNS&,”
Notice that ** ™" prints a space.
PRINT @ ~

PRINT@: specifies exactly where printing is to begin. There must be no
spaces between PRINT and @ . The location specified must be a number
between 0 and 1919,

Whenever you cause something to PRINT@ on the bottom line of the
display, therc is an automatic line feed; everything on the Display moves up
one line. To suppress this automatic line feed, use a trailing semicolon at the
end of the statement.

PRINT @ (11,39), "*"

Prints an asterisk in the mtiddle of the Display.
PRINT @ 0, "*"

P;ints an asterisk at the top left corner of the
Display.
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Examples
PRIMTE D58 "LOCATION S5@A0
Run this to find out where position 550 is.
FRIMT ;LR

Let’s say the value of X in the above example is 7. =7 will be printed at
location 1001, not 1000. Recall that a positive number will be printed with a
leading biank to indicate its sign rather than a plus sign. So a space is printed
at 1000) and the number itself is printed at 1001.

Sample Program
1':121 LINE I . " S YT o - 3 -
e L NPUT "TYPE SOMETHING IN. YOU'LL GET AN ECHO., " | 5

160 PRINT® 5005 L%

170 PRINTE 1000, L%

150 PRINTS 150@s L%
PRINT TAB (n)

PRINT TAB moves the cursor to the specified position on the current line (or
on succeeding lines if you specify TAB positions greater than 80). TAB may
be used more than once in a print list.

Since numerical expressions may be used to specify a TAB position, TAB can
be very useful in creating tables, graphs of mathematical functions, etc.

TAB can’t be used to move the cursor to the left. If the cursor is to the right of
the specified position, the TAB statement will simply be ignored.

Example

PRINT TAB(S) “TABBED 5"3: JAR{ZS: "TABRED »5¢

Notice that no punctuation is needed after the TAB modifiers.

Sample Program
220 OS5
230 FPRINT TAB(Z) "CATALOG NO."3 TAB(16) "DESCRIPTION OF ITEM®;
24@ PRINT TAR(39) "QUANTITY":; TAB(51) "PRICE PER ITEM";
245 PRINT TAB(69) "TOTAL PRICE®
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PRINT USING format

The PRINT USING statement allows you to specify a format for printing
string and numeric values. It can be used in applications such as printing
report headings, accounting reports, checks, or wherever a specific print
format is required.

The PRINT USING statement ordinarily takes this form: PRINT USING
format, itern list. PRINT USING takes the value itern list, inserts it into the
expression format as directed by the field specifiers of format, and prints the

resulting expression. Format may be expressed as a variable as well as a
constant,

Examples of Field Specifiers
The following field specifiers may be used as part of format:

# This sign specifies the position of each digit located in the numeric value.
The number of # signs you use establishes the numeric field. If the
numeric field is greater than the number of digits in the numeric value,
then the unused field positions to the left of the number will be displayed
as spaces and those to the right of the decimal point will be displayed as
ZEeTos.

. The decimal point can be placed anywhere in the numeric field
established by the # sign. Rounding-off will take place when digits to the
right of the decimal point are suppressed.

, The comma — when placed in any position between the first digit and
the decimal point — will display a comma to the ieft of every third digit
as required. The comma establishes an additional position in the field.

In alt the examples below, the first line represents a program line as you might
type it in; the second line is the value returned after the first line has been run.

PRI T

66

PRINT USING “#H, 8" 583, 74
58.8

PRUNT S TME s i
123,456,789

**  Two asterisks placed at the beginning of the field will cause all unused

positions to the left of the decimal to be filled with asterisks. The two asterisks
will establish two more positions in the field.

PRHEINT UEING YeegddEddt s 48R

i
wxwx 44
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$$ ‘Two dollar signs placed at the beginning of the field will act as a
floating dollar sign. That is, the dollar sign will occupy the first
position preceding the number.

PRINT USIkG "4 HOREET S LI ETEDy 442, 99EE. WA, IHR

$118,675463.00 $34,25

**$  If these three signs are used at the beginning of the field, then the
vacant positions to the left of the number will be filled by the * sign
and the $ sign will again position itself in the first position preceding
the number.

PRINT USTRG "ssd#, #8451 &, 333

....... o g I

* %3833

g When a + sign is placed at the beginning or end of the field, it will be
printed as specified as a + for positive numbers of as a — for negative
numbers

FRINT USiMGg "+ssdBdaEt s 4
* R LT5200
FRINT USTHNE "+#HH8% s ~214

—216

— Whena - signis placed at the end of the field, it will cause a negative
sign to appear after all negative numbers. A space will appear after
positive numbers,

LR LNG Y BEHE, Bt -8

131



This causes the Computer to use the first string character of the current
value.

PRINT USING " 10r " TaNZAMT A

T

% spaces Yo T'o specify a string ficld of more than one character.
“+-spaces® is used. The length of the field will be the number
of spaces between the percent signs plus 2.

One space between the backslashes:
FRINT USIRNG "N N'1 "TapnNZaNIa®
TAN

Four spaces between the backslashes:

PRIMT USING "N\ N3 CTARZANTA® s “ETHIORIAY
TANZANETHIOP

Any other character that you can include in format will be displayed as a string
literal.

FRIMT UEIRMG THE 8 BLI0H

$8.63 BUCKS

If itern list is a numeric value, the % sign is automatically printed if the ficld is
not large enough to contain the number of digits found in the numeric value.
The entire number to the left of the decimal will be displayed preceded by this
sign.
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In line 480, each ! picks up the first character of one of the following string
(F$, ““.”, M$, and *.” again). Notice the two spaces in “!! ! ”*. These two
spaces insert the appropriate spaces after the initials of the name (see below).

Also notice the use of the variables A$ for format and P for item list in line 500,

Any serious use of the PRINT USING statement would probably require the
use of variables at least for item list rather than constants. (We’ve used
constants in our examples for the sake of better illustration.)

When the program above is run, the output should look something like this:

WHAT IS YOUR FIRST NAME? JOHN
WHAT IS YOUR MIDDLE NAME? PAUL
WHAT IS YOUR LAST NAME? JONES
ENTER AMOUNT PAYABLE? 12345.6
PAY TO THE ORDER OF J.P. JONES
*EFEEEEE $12,345.60 DOLLARS
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Line Printer
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LPRINT, LPRINT TAB, LPRINT USING
Output to Printer

LPRINT item list
itemn list is a list composed of any of the following itemns:
TAB (number)
number is a numeric expression between 0 and 1920
constants
variables
expressions
where any of these items may be separated by commas or semi-colons

LPRINT USING format; item fist
format is one or more of the field specifiers #, *, $, %, !, or other characters.
ftem list is a list composed of constants and variables, which must be
separated by commas or semi-colons.

LPRINT, LPRINT TAB, and LPRINT USING allow you to output to the
Line Printer.

Examples
LRRTHT 4

Sends the value of the expresion (A * 2)/2 to the Line Printer.
LEFRINT TAapR 5@y viapbEDl 57

Moves the Line Printer carriage to tab position 50 and prints TABBED 50.
LFRETET SIS e, s 217

Sends the formatted value? , 2 to the Line Printer.

For more examples and a more detailed explanation of how to use these
statements, see PRINT.

Sample Program

FpaE LT
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Disk

For programming information, see Chapter 4, "File Access

Techniques.”
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CLOSE
Close Access to File

CLOSE buffer-number, buffer-number . . .
buffer-number =123, ...15
If buffer-number is omitted, all open files will be closed.

This command terminates access to a file through the specified buffer or
buffers. If buffer-number has not been assigned in a previous OPEN
statement, then

,,,,,, G buffer-number

has no effect.

Do not remove a diskette which contains an open file. Close the file first. This
is because the last records may not have been written to disk yet. Closing the
file will write the data, if it hasn’t already been written.

The following actions and conditions cause all files to be closed:

MERGE filesrec SENTER:

Editine a file

Adding or deleting protiram lines
Ewecution of the CLEAR ztatement
UDisk error:

Examples

Terminates the file assignments to buffers 1, 2, and 8. Thesc buffers can now
be assigned to other files with OPEN statements.

CLOSE FIRSTY + COUNTY

Terminates the file assignement to the butter specitied by the sum FIRST % +
COUNT%.
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FIELD
Organize a Direct File-Buffer Into Fields

FIELD buffer-number, length AS name, buffer-number, length AS
name. ..
buffer-number specifies a direct-access file buffer (1,2,3, ... 15)
name defines a variable name for the first field

The FIELD statement is used to organize a direct file butfer so data can be
passed from BASIC to disk and disk to BASIC. Before fielding a buffer, you
must use an OPEN statement to assign that buffer to a particular disk file.
(The direct access mode, i.e., OPEN D", . . . must be used.)

You may use the FIELD statement any number of times to “‘re-organize’ a
file buffer. FIELDing a buffer does not clear the contents of the buffer; only
the means of accessing the buffer (the field names) are changed. Furthermore,
two or more field names can reference the same area of the buffer.

Examples

FIELD 1, 128 AS AS, 128 AS BS

This statement tells BASIC to assign two 128-byte buffers to the string
variables A$ and B$. If you now print A$ or B$, you will see the contents of
the buffer. Of course, this value would be meaningless unless you've
previously used GET to read a 256-byte record from disk.

Note: All data — both strings and numbers — must be placed into the buffer
in string form. There are three pairs of functions (MKI$/CVI, MKS$/CVS,
and MKD$/CVD) for converting numbers to strings and strings to numbers.
See section B of this chapter.

FIELD 30 1& AS MMHE. 25 4B Als. 18 AR OY%. & Ak LT%.
Toab IPE

The first 16 bytes of buffer 3 are assigned the buffer name NM$; the next 25
bytes, AD$; the next 10, CYS$; the next 2, ST$; the next 7, ZP$§.
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GET
Directly Access a Record from Disk

GET buffer-number, record number
buffer-number specifies a direct access file butfer (1,2,3, . . . 15)
record number specifies which record to GET in the file; if omitted, the
current record will be read

This statement gets a data record from a disk file and places it in the specitied
buffer. Betore using GET, you must open the file and assign a buffer to it.

When BASIC encounters the GET statement, it reads the record number
from the file and places it into the buffer. If you omit record number, it will
read the current record.

The current record is the record whose number is one greater than that of the
last record accessed. The first time you access a file via a particular buller, the
current record issetto 1.

Examples

Gets record 1 into buffer 1.

Gets record 25 onto buffer [,
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INPUT#
Sequential Read from Disk

INPUT# buffer-number, name, name . . .
buffer-number specifies a sequential input file buffer (1,2,3, . .. 15)
name is the variable name to contain the data from the file

This statement inputs data from a disk file.

With INPUT#, data is input sequentially. That is, when the file is opened, a
pointer is set to the beginning of the file. The pointer advances each time data
is input. To start reading from the beginning of the file again, you must close
the file buffer and re-open it.

INPUT# doesn’t care how the data was placed on the disk — whether a single
PRINT# statement put it there, or whether it required ten different PRINT#
statements. What matters to INPUT# is the position of the terminating
characters and the EOF marker.

When inputting data into a variable, BASIC ignores leading blanks. When
the first non-blank character is encountered, BASIC assumes it has
encountered the beginning of the data item.

The data item ends when a terminating character is encountered or when a
terminating condition occurs, The terminating characters vary, depending on
whether BASIC is inputting to a numeric or string variable.
Examples

IMPLITHT . AW

Sequentially inputs two numeric data items from disk and places them in A
and B. File-buffer #1 is used.

INFUTH4s A% B OF

Sequentially input three string data items from disk and places them in AS,
B%, and C$§. File-buffer #4 is used.
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LINE INPUT#
Read Line of Text from Disk

LINE INPUT# buffer-number, name
buffer-number specifies a sequential input file buffer (1,2,3, .. . 15)
name is the variable name to contain the string data

Similar to LINE INPUT from the keyboard, LINE INPUT# readsa “line™ of
string data into name. LINE INPUT# is useful when you want to read an
ASCII-format BASIC program file as data, or when you want to read in data
without following the usual restrictions regarding leading characters and
terminators.

LINE INPUT# reads evervthing from the [irst character up to

e 3 carriage retum character which is not preceded by a line feed character
e the end-of-file
e the 255th data character (the 255th character is included in the string)

Other characters encountered — quotes, commas, leading blanks,
<LF>EN>pairs — are included in the string.

Example
If the data on disk looks like

10 CLEFP 500 <X'CD'>
20 OPEN "I", 1, "PPOC" <'OP»

then the statement
LOIRED TRIFPLITH ) « A%

could be used repetitively to read each program line, one line at a time.
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o OPEN
Assign a Buffer to a File and Set Mode

OPEN mode, buffer-number, filespec, record-length

mode is a string expression or constant of which only the first character is
significant; this character specifies the mode in which the file is to be
opened: | for sequential input, O for sequential output, D for direct-
access input-output.

buffer-number specifies a buffer to be assigned the file specified by filespec

filespec defines a TRSDOS file specification

record-length = 0,1,2 . . . 255. If record-length is omitted or if a value of 0 is
used, the record length will be 256.

This statement makes it possible to access a file. Mode determines what kind
of access you’ll have via the specified buffer. Buffer-number determines
which buffer will be assigned to the file. Filespec names the file to be
accessed. If filespec does not exist, then TRSDOS may or may not create it,
depending on the access mode.

When a file is open, it is referenced by the buffer-number which was assigned
to it. GET buffer-number, PUT buffer-number, PRINT# buffer-number,

. INPUT# buffer-number, all reference the file which was opened via buffer-
number. The mode must be correct.

Once a buffer has been assigned to a file with the OPEN statement, that
buffer can’t be used in another OPEN statement. You have to CLOSE it first.

Examples

GFEN "4ty 3+ 2OLIENTRIERT

Opens the file “CLIENTS/TXT” for sequential output. Buffer 1 will be used.
If the file does not exist, it will be created. 1f it already exists, then its previous
contents are lost.

OFEN "D"s 24 "DATA/BAS, SPECIAL"
Opens the file DATA/BAS with password SPECIAL in the direct access

mode. Buffer number 2 is used. If DATA/BAS does not exist, it will be
created on the first non write-protected drive.

OPEN "D"y 55 "TEST/BAS"s &4

Opens the file TEXT/BAS for direct access. Buffer number 5 is used. The
record length is 64. If this record length does not match the record-length

assigned to TEXT/BAS when the file was originally opened, an error will

occur.
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PRINT#
Sequential Write to Disk File

PRINT# buffer-number, expression; . . .
buffer-number specifies a sequential output file buffer (1,2,3, ... 15)
expression is the expression to be evaluated and written to disk
; s a delimiter placed between every two expressions to be printed to disk. A

comma (“,”) can also be used. The delimiter is not used if there is only
one expression to be written

This statement writes data sequentially to the specilied file. When you first
open a file for sequential output, a pointer is set to the beginning of the file.
Thus the first PRINT# places data at the beginning of the file. At the end of
each PRINT# opcration the pointer advances, so values arc written in
sequence.

A PRINT# statement creates a disk image similar to what a PRINT to the
Display creates on the screen, Remember this, and you'll be able to set up
your PRINT# hst correctly for access by one or more INPUT statcments.

PRINT# does not compress the data before writing it to disk. 1t writes an
ASCII-coded image of the data.

Examples
ItA =123.45

PMTELYA
will write a nine-byte character scquence onto disk:
R L R

where " 7" indicates a blank.

The punctuation in the PRINT list is very important. Unquoted commas and
semicolons have the same effect as they do tn regular PRINT to Display
statements. For example, if A = 2300 and B = 1.303, then

PRINTHI» é B
places the data on disk as

TAZ@@T e g 3@37 BN
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The comma between A and B in the PRINT# list causes 10 extra spaces in the
disk file. Generally you wouldn’t want to use up disk space this way, so you
should use semicolons instead of commas.

Files can be written in a carefully controlled format using PRINT# USING.
Or you can use this option to control how many characters of a value are
written to disk.

For example, suppose A$ = "LUDWIG", B§ = “VAN", and C§ =
“BEETHOVEN". Then the statement

FRINTHIUSINGY 1, 1N N\ 1a%:Bds O

would write the data in nickname form:

(1n this case, we didn’t want to add any explicit delimitcrs.) Sce 2.C.ii.,
PRINT, for more information on the USING option,
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PUT
Write a Direct Access Record to Disk

PUT buffer-number, record number
buffer-number specifies a direct access file buffer (1,2,3, .. . 15)
record number specifies the record number of the file. If record number is
omitted, the current record number is used

This statement moves data from the buffer of a file into a specified place in the
file. Before putting data into a file, you must

® OPEN a file, which assigns a buffer and defines the access modc (which
must be D)
e FIELD the buffer, so you can

e place data into the buffer with LSET and RSET statements.

The first time you access a tile via a particular buffer, the current record is set
equal to 1. (The current record is the record whose number is one greater than
the last record accessed.)

If the record number you PUT is higher than the end-of-file record numbcr,
then record number become the new end-of-file record number.

Examples
BUT

Puts record 1 into buffer 1.
PUT 1. 25

Puts record 25 into buffer 1.
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Debug Statements

The debug statements allow you to isolate logical errors in your programs,
and to trap input/output errors so that your program can continue execution
in spite of the error.

For example:
1608 STGP

interrupts program execution at the specified line. The Computer will
automatically retum to the command mode to allow you to test the contents
of variables via immediate statements like:

PRINT Xa¥sZ
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CONT
Resume Execution of Program

CONT

When program execution has been stopped (by the BREAK  keyorby a
STOP statement in the program). type CONT and to continue
execution at the point where the stop or break occurred. During such a break
or stop in execution, you may examine variable values (using PRINT) or
change these values. Then type CONT and and execution will
continue with the current variable values. CONT, when used with STOP and
the BREAK key. is primarily a debugging tool.

NOTE: You cannot use CONT after EDITing your program lincs or other-

wise changing your program. CONT is also invalid after execution has ended
normally.

Sce also STOP.
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ERL
Get Line Number of Error

ERL

ERL returns the line number in which an error has occurred. This function is
primarily used inside an error-handling routine. If no error has occurred
when ERL is called, line number 0 is returned. Otherwise, ERL returns the
line number in which the error occurred. If the error occurred in the
command mode, 65535 (the largest number representable in two bytes) is
returned.

Examples
PRINT EHL
Prints the line number of the error.
Eo= ERL
Stores the error’s line number for future use.

Sample Program

19292 REM ERL PROGRAM
AR CLEAR 1@@: ON ERROR G070
INPUT"WHAT NAME ARE YoU

207
e THEN PRINT®YOU® RE

GOTO

GOTO 270
PRINT "SORRY ~—WE
DT ToOMa DL OR
LB MARY
2120 DATA WATERMELONs PEACH.
TOMATD. AVOCADD

IF ERRCH4 THEMN OM
@z THEN R 1E
27 OTHEN RESUME
2128 ON ERROR GOTO @

2P E

2140 IF

IF o#%=T$% THEN PRINT T%" IS IN THE LIST": GOTO

RESTORE S GOTO

ORANGE s APPLE

Vi

2018

CHERBEY

HAGRA
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ERR
Get Error Code

ERR

ERR is similar to ERL, except that ERR returns the code of the error rather
than the line in which the error occurred. ERR is normally used inside an
error-handling routine accessed by ON ERROR GOTO. See the section on
error codes in the Appendix.

Examples

IF ERR = 7 THEN 168§ ELSE 2000

If the error is an Out of Memory error (code 7) the program branches to line
1000; if it is any other error, control will instead go to line 2000.

Sample Program

w2la68 O ERROF

217a

&

GOTO 2178

RINT "D&TA HAR BEEN READ DN
NI

This program “traps” the Out of Data error, since 4 is the code for that error.
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ERROR
Simulate Error

ERROR code
code is a numeric expression in the range [0,255]

ERROR lets you simulate a specified error during program execution. The
major use of this statement is for testing an ON ERROR GOTO routine.
When the ERROR code statement is encountered, the Computer will
proceed exactly as if that error had occurred. Refer to the Appendix for a
listing of error codes and their meanings.

Example

ERROR

When the program reaches this line, a Next Without For error (code 1) will
“occur”, and the Computer will print a message to this effect.

Sample Program

When you input one of the error code numbers, that error will be simulated in
line 2250.
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ON ERROR GOTO
Set Up Error-trapping Routine

ON ERROR GOTOC line number

When the Computer encounters any kind of error in your program, it
normally breaks out of execution and prints an error message. With ON
ERROR GOTO, you can set up an error-trapping routine which will allow
your program to “‘recover’’ from an error and continue, without any break in
execution. Normally you have a particular type of error in mind when you use
the ON ERROR GOTO statement.

For example, suppose your program performs some division operations and
you have not ruled out the possibility of division by zero. You might want to
write a routine to handle a division-by-zero error, and then use ON ERROR
GOTO to branch to that routine when such an error occurs.

The ON ERROR GOTO must be executed before the error occurs or it will
have no effect.

The ON ERROR GOTO statement can be disabled by executing the
statement, ON ERROR GOTO 0.

If you use this inside an error-trapping routine, BASIC will handle the
current error normally.

The error handling routine must be terminated by a RESUME statement.
See RESUME.

Examples
G ERROR GOTO 150

If an error occurs in your program anywhere after this line, control will
suddenly shift to line 1500,

Sample Program

For the use of ON ERROR GOTO ina program, see the sample programs for
ERL and ERR.
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RESUME, RESUME NEXT
Terminate Error-Trapping Routine

RESUME line number
line number is optional.

RESUME NEXT

RESUME terminates an error-handling routine by specifying where normal
execution is to resume. Place a RESUME statement at the end of an error-
trapping routine. That way later errors can also be trapped.

RESUME without an argument and RESUME 0 both cause the Computer to
return to the statement in which the error occurred.

RESUME followed by a line number causes the Computer to branch to the
specified line number.

RESUME NEXT causes the Computer to branch to the statement following
the point at which the error occurred.

Examples
RESUME

If an error occurs, when program execution reaches the line above, control
will be transferred to the line in which the error occurred.

RESUME 10

It an error occurs, control will be transferred to line 10 after the problem has
been fixed.

Sample Program

For the use of RESUME in a program, see the sample programs for ERL and
ERR.
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STOP
Interrupt Execution of Program

STOP

STOP interrupts the execution of your program and prints the words
BREAK IN followed by the number of the line that contains the STOP.
STOP is primarily a debugging aid. During the break in execution, you can
examine variables or change their values.

The CONT command is used to resume execution at the point where it was
halted. But if the program itself is altered during the break, CONT can’t be
used.

Sample Program

A random number between 1 and 10 will be assigned to X and program
execution will halt at line 2270. You can now examine the value of X with
PRINT X or ? X. Type CONT to start the cycle again.
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TRON, TROFF
Turn Trace Function On, Off

TRON

TROFF

TRON turns on a trace function that lets you follow program flow for
debugging and for analysis of the execution of the program. Each time the

program advances to a new program line, that line number will be displayed
inside a pair of brackets.

Sample Program

might be helpful in assuring you that line 2300 is actually being executed,
since cach time it is executed [2300] will be printed on the Display. (We
assume the program doesn’t jump directly to line 2300 without passing

through line 2290, which would execute the assignment statement without
turning the trace on.)

After a program is debugged, the TRON and TROFF statements can be
removed.
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Computational Functions

Computational functions are internal to BASIC, i.e., they are not concerned
with input/output. They perform some action on their argument or
arguments and return a result,

There are numeric and string computational functions.
ARC

1s a numeric computational function because it returns a numeric result,
QCTS

Is a string computational function because it returns a string result.
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ABS
Compute Absolute Value

ABS (number)
number is any numeric expression

ABS returns the absolute value of the argument, i.e., the magnitude of the
number without respect to its sign. ABS(x)=x for x greater than or equal to
zero, and ABS(x)=—x for x less than zero.

Examples

TOO SMALL is printed only if the absolute value of X is less than the
indicated number.

Sample Program

TEIE IMPUT "weaT s THE TEMPERATL
11 IF TEMP < @ PRINMT T THS

PRELOW R Rt s BT )
TF TEMP T PRINT "ZEREG DEGR] MITE SOLDY Y END
FREIMT TEMP "DEGREFES AROVE ZERO: pALFY U E END

S DEGREES Fir'y TEMP
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ASC
Get ASCII Code

ASC (string)
string is a string expression. If string is null, an llegal Function Call will
occeur.

ASC returns the ASCII code of the first character of the string. The value is
returned as a decimal number.

Examples

BRINT
BRI T

Both lines will print 65, the ASCII code for “*A™.

PRINMT ABCIRIGHTSTS. 13

Prints the ASCII code of the last character of T$.
Sample Programming

Refer to the ASCII code table in the Appendix. Note that the ASCII code fora
lower-case letter is equal to that letter’s upper case code plus 32. So ASC

can be used to convert lower-case to upper case, simply by subtracting 32
from ASC(x). For instance:

iag INPUT “LETTER fa~-2¥"s X4
158 IF X3 b= "at AND %% o= "z THEN X% = CHRES(ASC(X%) ~32)
l1a@ FRINT X$
ASC can be used to make sure that a program is receiving the proper input.
Suppose you’ve written a program that requires the user to input numerals
0-9. To make sure that only those characters are input, and exclude all other
characters, you can insert the following routine.
178 INPUT "ENTER A NUMBFER {@#-9)": N
18@ IF ASCINSE) < 48 OR ASCINSI > 57 THEN 178
185 IF LEN(N$Y » 1 THEN 178
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ATN
Compute Arctangent

ATN (number)
numberis a numeric expression

ATN returns the angle whose tangent is number. The angle will be in
radians: to convert to degrees, multiply ATN(X) by 57.29578.

Examples

W TR W ATE Y
2 ALY S

Assigns the value of the arctangent of Y/3 to X.
FRINT ATHO1. AFTED

Prints the indicated value.

Ro= Moe ATNC-ZR » Flus)
Assigns the indicated value to R.
Sample Program

196 IMPUT "TANGENMTY 3

¢
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CDBL
Convert to Double-Precision

CDBL (number)
where number is any numeric expression.

Returns a double-precision representation of the argument. The value
returned will contain 17 digits, but only the digits contained in the argument
will be significant.

CDBL may be useful when you want to force an operation to be done in
double-precision, even though the operands are single precision or even
integers. For example, CDBL (1% )/J % will return a fraction with 17 digits of
precision.

Examples

Y# = CDELIN % X)) + M

The operations on the right are forced double-precision.
Sample Program

210 FOR I = 1 To 25

220 PRINT 1/CDELAI)s
3@ NEXT X

Prints the elements of the harmonic series 1, 1/2, 1/3,... 1/25 in double-
precision.
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CINT
Converts to Integer Representation

CINT (number)
number is a numeric expression such that — 32768 <= number<32768.

CINT returns the largest integer not greater than the argument. Forexample,
CINT(1.5) returns 1; CINT(—1.5) returns —2. The result is a two-byte intcger.

Examples
FRIMT CINTOLS. ARTH
Prints the indicated value.
K = CINT(X#) + CINT(Y#)
The addition will involve only intcger arithmetic, which is much faster than
double-precision.
Sample Program

24@ INPUT "ENTER A POSITIVE DECIMAL NUMBER
(LIKE DDDD.DDDD}"3 N
25@ PRINT "INTEGER PORTION IS"35 CINT{MN)
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COS
Compute Cosine

COS (number)
number is a numeric expression.

COS returns the cosine of the angle number. The angle must be given in
radians. When number is in degrees, use COS(number = .01745329).

Examples

Y = COB(R)

Assigns the value of COS(X) to Y.
Y = COS(X * .@1745329)

If X is an angle in degrees, the above line will give its cosine.
FRINT COSI5.8) — COS0ES %, 430

Prints the difference of the two cosines.

(] B 183

Computes the indicated cosine and stores it in G2.

Sample Program

26 THNPUT "ANGLE IN RADIANG" 3 A
STl PRINT "OOZINE ITEY GO
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CSNG -
Convert to Single-Precision

CSNG (number)
number is a numeric expression.

CSNG returns a single-precision representation of the argument, When the
argument is a double-precision value, it is returned as six significant digits
with **4/5" rounding in the least significant digit. For instance,
CSNG(.6666666666666667) returns 666667, CSNG(.3333333333333333)
returns .333333.

Examples
Foo= CHNGETMED
Assigns the value CSNG (TM#) to FC.
FHINT OSNGO, L40TE8ER509 )
Prints a single-precision value.
R o= CSNG A/ B
Performs the indicated computation and stores it in R.

Sample Program

280 PI#=4eial §95
P4V B X SR R [ 1
A@0 PRINT CENMGIFIH

Bt

This program prints a single-precision value after the double-precision
multiplication.
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EXP
Compute Natural Antilog

EXP (number)
number is a numeric expression.

Returns the natural exponential of number, thatis, ember This is the inverse
of the LOG function; therefore, X = EXP(LOG(X)).

Examples
Ho= EXPiM

Assigns the value of EXP(A) to H.
FRIMNT EXP -2

Prints the value .135335.

Fo= {0

Tomts

+ G -~ 87 ¥ EXPL.U8S ® (61 + 6213
Performs the required calculation and stores itin E.

Sample Program

318 INPUT "MUMBER"$ N
SR PRINT "E RATBED TO THE N POWER [5" Expip
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FIX
Return Truncated Value

FIX {number)
number is a numeric expression.

FIX returns a truncated representation of the argument. All digits to the right
of the decimal point are simply chopped off, so the resultant value is an
integer. For non-negative X, FIX(X) = INT(X). For negative values of X,
FIX(X) = INT(X) + 1.

Examples
The truncated number is put in Y.
FRIMYT FIZL0z080

Prints the value 2.

FRINT FIXi-2.3)
Prints the value -2.
Sample Program

230 INPUT "NUMBER": A#
340 YH# = ARS(A# ~ FIX(AH#))
35@ PRINT "FRACTIONAL PORTION IS" Y#

This program splits any number into its integer and fractional parts.
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@ INSTR _
Search for Specified String

INSTR (position, string1, string2)
position specifies the position in string1 where the search is to begin.
Position is optional; if it is not supplied, search automatically begins at the
first character in string 1. (Position 1 is the first character in string1.)
string 1 is the string to be searched.
string2 is the substring you want to search for.

This function lets you search through a string to see if it contains another
string. If it does, INSTR returns the starting position of the substring in the
target string; otherwise, zero is returned. Note that the entire substring must
be contained in the search string, or zero is returned. Also, note that INSTR
only finds the first occurrence of a substring, starting at the position you

specify.

Examples

In these examples, A§ = “LINCOLN"":
ITMNETROAS, "INCY)

. returns a value of 2,

INSTR {(Ad%s "12")

returns 0.
ITMNSTRIAS: "LINCOLNABRRAMAM® )

returns 0. For a slightly different use of INSTR, look at
INSTR €3s "1232123%s *12%)

which returns 5.
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Sample Program

The program below uses INSTR to search through the addresses contained in
the program’s DATA lines. It counts the number of addresses with a specified
county zip code (761--) and returns that number. The zip code is preceded by
an asterisk to distinguish it from the other numeric data found in the address.

3680 RESTORE

370 COUNTER = @

300 ON ERROR GOTO 410

A9 READ ADDRESS®

408 IF INSTR(ADDRESS®s "%*7461") <> @ THEN COUNTER = COUNTER + 1

ELSE 290
4@5 GOTO 390

41@ PRINT "NUMBER OF TARRANT COUNTYs TX ADDRESHES I8" COUNTER:

END
420 DATA "5950 GORHAM DRIVE. BURLESON, TX #76148"
430 DATA 71 FIRSTFIELD ROADs GAITHERSEURGs MD *Z@760"
44@ DATA 1000 TWO TANDY CENTERs FORTH WORTH. TX *#76102"

450 DATA "16633 SOUTH CENTRAL EXPRESSEWAYs RICHARDSON, TX *75080"
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INT
Convert to Integer Value

INT(number)
number is any numeric expression.

INT returns an integer representation of the argument, using the largest
whole number that is not greater than the argument. The result has the same
precision as the argument. The argument is not limited to the range —32768 to
32767.

Examples
A o= INT(X3)

Gets the integer value of X and stores itin A.
PRINT INT(Z.5)

Prints the value 2.
PRINT INT{-2.5)

Prints —3.

Sample Program:

468 INPUT X#

470 IF X# < @ THEN GOTO 4468

480 A = INT((X# * 10@) + .5)/108
498 FRINT A

If you type in a positive number with a fraction like 25.733720, this program
will round it off to two decimal places and print it.
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LEN
Get Length of String

LEN (string)
string is-a non-null string expression.

LEN returns the character length of the specified string.
Examples

Y 2 LEN{QENTEMCES)
Gets the length of SENTENCES$ and stores it in X.

PRINT LEMO"CAMBRIDGE" » + LEM{"BERKELEY")

Prints the value 17.

Sample Program
500 A$ = "
51 B$ = “TOM"

55208 PRINT A%s Bs: Bs + B%
53@ PRINT LEN(A%)s LEN(B®)s LEN(E$ + B%$)

When this short program is run. the following will be printed on the display:

TOM TOMTOM
@ i &
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LOG
Compute Natural Logarithm

LOG (number)
number is a numeric expression.

LOG returns the natural logarithm of the argument. This is the inverse of the
EXP function, so X = LOG(EXP(X)). To find the logarithm of a number to
another base B, use the formula LOG B(X) = LOG E(X)/LOG E(B). For
example, LOG(32767)/LOG(2) returns the logarithm to base 2 of 32767.

Examples
B o= LDGLA)

Computes the value of LOG(A) and stores it in B.
PRINT LOG{3.1415%)

Prints the value 1.14473.
Z = 10 % LOG(P2/P1)

Performs the indicated calculation and assigns it to Z..

This program demonstrates the use of LOG. It utilizes a formula taken from
space communications research.

Sample Program

54 INPUT "DISTANCE SIGNAL MUST TRAVEL (MILES)"3 D

55@ INPUT "SIGNAL FREQUENCY (GIGAHERTZ)": F

568 L = 26.58 + (28 % LOG(F)) + (2@ * LOG(D))

570 PRINT "SIGNAL STRENGTH L.OSS IN FREE HPFACE IS" L "DECIBELSG."
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RND
Generate Pseudorandom Number

RND (rnumber)
number is a numeric expression such that
0 .=number -32768.

RND produces a pseudorandom number using the current “seed” number.
The seed is generated internally and is not accessible to the user. RND may be
used to produce random numbers between 0 and 1. or random integers
greater than 0, depending on the argument.

RND(0) returns a single-precision value between O and 1. RND(X), where X
is an interger between 1 and 32768, returns an integer between 1 and X. For
example. RND(55) returns a pseudorandom integer between 1 and 55.
RND(55.5) returns a number in the same range, becausc RND uses the
integer value of the argument.

Examples
Aome RMD

A is given avalucof | or 2.
Ao BNDT

Returns a random integer between 1 and Z and assigns itto A.
FRIMT RND G

Prints a decimal fraction betwecen 0 and 1.

Sample Program

S8R FOR I o= 1 TO LG
=00 PRINT RMDO1@) 3
LY MEXT I

This prints 100 pseudorandom numbers between 1 and 10.
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SGN
Get Sign

SGN (number)
number is a numeric expression.

This is the “‘sign” function. It returns — 1 if its argument is a negative number,
0 if its argument is zero, and 1 if its argument is a positive number.

Examples
Y = SGN{A * B)

The function determines what the sign of the expression A * B is, and passes
the appropriate number (—1,0, 1) to Y.

PRINT SGRIN)
Prints the appropriate number on the Display.
Sample Program

&1@ INPUT "ENTER A NUMBER®" S X

62@ ON SGNIX) + 2 GOTO &30y 640, 650
630 PRINT "NEGATIVE": END

640 PRINT "ZERO": END

650 PRINT "POSITIVE": END

177



SIN
Compute Sine

SiN (number)
number is a numeric expression.

SIN returns the sine of the argument, which must be in radians. To obtain the
sinc of X when X is in degrees, use SIN(X = .0174533).

Examples
o= BTNOMED

Assigns the value of SIN(MX) to W.
FRINT SINM7.94)

Prints the value .994385.
Eow 04 % AY B O(HRINIDY D

Performs the indicated calculation and stores it in E.

Sample Program

&6@ INPUT "ANGLE IN DEGREES"3S A
670 PRINT "SINE 15 » SINiA * @174333)

178



SQR
Compute Square Root

SQR (number)
number is a non-negative numeric expression.

SQR returns the square root of its argument.
Examples
Y = SAR(A + B)
Performs the required calculation and stores itin Y.
FRIMNT S0RO19%.7)
Prints the value 12.478.
Sample Program

&HBE INPUT "TOTAL
Rl L o= BORI(R ¥ R o+ (X % X))
TLE OPRINT YTOTAL IMPEDANCE (OHME) 15" 7

{OHMET" s H

(OHMEBIY s X

This program computes the total impedanee for series circuits.
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TAN
Compute Tangent

TAN (number)
number is a numeric expression.

TAN returns the tangent of the argument. The argument must be in radians.
To obtain the tangent of X when X is in degrees, use TAN(X = .01745329).

Examples
L= TAM(M)
Assigns the value of TAN(M) to L.
FRIMNT TANOT, 980
Prints the value —9.39702.
Z o= (TANILD — L1/ 03
Performs the indicated calculation and stores the result in Z.

Sample Program

TE@ INPUT " ANGE
T = TARNC

PRINT "Tal
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VAL
Evaluate String

VAL (string)
string is a string expression.

VAL is the inverse of the STR$ function; it returns the number represented
by the characters in a string argument. This number may be integer, single
precision, or double precision depending on the range of values and the rules
used for typing all constants.

Forexample, if A$ = <12’ and B$ = “34” then VAL(AS$ + “.” + B$) returns
the value 12.34 and VAL(AS$ + “E” + B$) returns the value 12E34, that s, 12
* 10134,

VAL terminates its evaluation on the first character which has no meaning in
a numeric term — e.g., Z, ?, etc. The current value at termination is used.

If the string is non-numeric or null, VAL returns a zero.
Examples

FRINT VAL 07100 DOLLAREY )
prints 100.

PRINT YAl {" i

prints 1, 234E+08,

[ AL (T g e 4 neay

The value 3 is assianed to B.
Sample Program

REM WHAT SIDE OF THE STREET?

5@ REM WHAT SIDE OF THE STREETY
TaHY REM NORTH IS8 EVEN: SOUTH I5 0DD

Y@ LINE INPUT "ENTER THE ADDRESE (NUMBER AND STREET) "3 AD%
7R C = INTIVAL(ADS/7Z) *» 2

798 IF C = VAL {(AD$%) THEN PRINT "NORTH SIDE": GOTO 77@

HaR PRINT "S0UTH SIDE": GOTO 77§
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CHRS$
Get Character for ASCII or Control Code

CHR$ (number)
number is a numeric expression,
number =012 ...,255

CHRS$ is the inverse of the ASC function. It returns a one-character string;
this character has the ASCII, control, or graphics code number specified by
the argument of the function.

Examples:

PE = CHRESITS

The function CHR$ converts the number T into its ASCII character
equivalent and puts the character into P$.

FRINT OhREE (ERD

Prints a # on the Display.

PEINT CHRESL

Puts the Display into its black-on-white mode (use CHRS$ (25) to return to
normal).

A% = A%+ CHRS(I)
The character whose ASCII code is I is added to the end of A$.
Sample Program

Using CHRS$. you can assign quotation marks to strings, even though they are
ordinarily used as string-delimiters. Since the ASCII code for quotations is
34, A$ = CHR$(34) assigns the value " to 34,

A% = (CpIRS

FRTET "RE S&TDe U Aa®mr CHRELLGL T A

When this is RUN, the following line will be printed on the Display:

HE SaIDs "HELLOL®
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DATES$
Get Today’s Date

DATES$

This function lets you display today’s date and use it in a program.

The operator sets the date initially when TRSDOS is started up. When you
request the date, BASIC will display it in this fashion:

SATAPRZBIZ7R118 45

which means Saturday, April 28, 1979, 118th day of the year, 4th month of the
year, 5th day of the week (Monday is the Oth day of the week).

Example
FPRINT DATES
which returns

WED UL ZB19792586 72

Sample Program

1896 PRINT "Inventory Check:®

1108 IF DATES = "THUJANZ11280031 13" THEM PRINT
the taszt davy of January 1988A. Time ta perform monthiy
inventory, " END

1118 A% = [LEFTH(DATES: 831 Bd = RIGHTE{ASRs 23

Lize B o= VAL {(RE)

T1360 PRINT 31 ~« B " dawvwsz until inventory time."

"Today
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HEXS
Compute Hexadecimal Value

HEXS (number)
number is a numeric expression,
—32768 - number 32768

HEXS$ returns a string which represents the hexadecimal valuc of the
argument. The value returned is like any other string — itcannot beusedina
number expression. That is, you cannot add hex strings. You can concatenate
them, though.

Examples:

PRINT MEES (3R, HEXS (50 HEXS (90

SEERY

prints the following strings:

1E 5

Yoo ] 24 1&)
Y$ is the hexadecimal string representing the integer quotient X/16.

Sample Program

72@ INPUT "DECIMAL VALUE"s DEC
730 PRINT "HEXADECIMAL VALUE IS " HEX$(DEL)
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LEFTS$
Get Left Portion of String

LEFTS (string, number)
string is a string expresson, string null string
number is a numeric expression, LEN(string) = number

LEFTS returns the first number characters of string. If LEN(string) =
number, the entire string is returned.

Examples:

PFRINT LEFTH{"RBATTLEGHIFI": &3
Prints the left six characters of BATTLESHIPS, namely, BATTLE.
PFREIMTI LEFTS® ("Rl FIERCE DOG"s 28]
Since BIG FIERCE DOG is less than 20 characters long, the whole phrase is
printed.
PHRASES = LEFT®(MEy 12D
Puts the first 12 characters of M§ into PHRASES.
PRINT LEFT®("ALPHAY + "RBETA" + "GaMMA"s &)

Prints ALPHABET.

Sample Program
T4 oAE = "TIMOTHY "

758 B% = LEFT${A%: 3)

THE@ PRINT B$3 "—-THAT'S SHORT FOR "1 A%

When this is run, the following will be printed:

TIM=-~THAT® & SHORT FOR TIMOTHY

187



MID$
Get Substring

MIDS$ (string, position, length)
string is a string expression
position is the position where the substring begins in string
length is the number of characters in the substring (this parameter is
optional)

MIDS$ returns a substring of string. The substring begins at position in string
and is length characters longs.

If length is omitted, the entire string beginning at position will be returned.

Examples
If A$ = “WEATHERFORD" then
PRINT MID®E{Aks 32 2
prints AT.
Fe = MID®B{AHFs 3)
puts ATHERFORD into F$.

Sample Program
<00 INFUT "AREA CODE AND NUMBER  (MNN-NMN-NSNNG Y2 PhE

Z1@ EEE = MIDEOPHES:. 5. 30 j
2@ PRINT "MUMBER IS IN THE " EX$ " EXCHANGE."

The first three digits of a local phone number are sometimes called the
exchange of the number. This program looks at a complete phone number
(area code, exchange, last four digits) and picks out the exchange of that
number.
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OCTS$
Compute Octal Value

OCTS(number)
number is a numeric expression,

OCTS$ returns a string which represents the oetal value of the argument. The
value returned is like any other string — it cannot be used in a numeric
expression

Examples:
FRINT OCTS(38yy GOTHIGH) . DOTHYE
prints the following strings:
Aé e 133
Y = QUTH{X/B4)
YS$ is a string representation of the integer quotient X/84 to base 8.
Sample Program

B3 INPUT "DECIMAL VALUE"3 DEC
84@ PRINT "OCTAL VALUE I5 " OCT${(DEC)
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RIGHTS$
Get Right Portion of String

RIGHTS (string, number)
string is a string expression, string not equal to null string
number is a numeric express.

RIGHTS returns the last number characters of string. It LEN(string) is less
than or equal to number, the entire string is returned.

Examples:
FRINT RIGHTS (" WATERMELOMN" » 503
Prints the five right characters of WATERMELON, namely. MELON.

FRINT =1

Since MILKY WAY is less than 25 characters long, the whole phrase is
printed.

ZIF% - RIGHTE (ADDRE
Puts the last five characters of ADDRESSS into ZIP$.
PRINT HIGHTS IRMEE SR LIRS .

Prints a single "1™,

E: O ERROR GOTO S8
IMPARY &
RIGHTS (COMPANYSs 2)y 1 GOTO 840

LUMBER COMPANY: SEATTLES WA®
DR Sk WE R RVICE S BRODKLYN: My
MANUFACTURING COMPANY s  HAMMCGOND 4

FEH@ DATA YED N
SO DETA MHAMMOND

This program prints the name of the state in which each company is located.
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SPACE$
Return String of Spaces

SPACES (length)
length is a numeric expression,
0 = length 256.

SPACES returns a string of spaces. The number of spaces is determined by
the argument.

Examples:
FRINT "DESCRIPTION" SPACE${43 "TYFE" SPACE®(9 “sUANTITY?
Prints DESCRIPTION followed by four spaces followed by TYPE followed
by nine spaces followed by QUANTITY.
AS = BPACES{14)
Puts a string of fourteen spaces into A$.
GRs = SPACES{N)

Puts a string of N spaces into SP§.

FRINT
PRINT
PRINT
PRINT &
PRINT &
PRINT &é

u .‘L ,;: 113
L] 2T i
Tgeame] et
] = 1:.‘ i

TEPaCES"
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STRS$
Convert to String Representation

STRS(nurnber)
number is a numeric expression.

STRS$ converts its argument to a string. For example, if X = 58.5, then
STR$(X) equals the string ““ 58.5”. Notice that a leading blank is inserted
before 58.5 to allow for the sign of X. While arithmetic operations may be

performed on X, only string functions and operattons may be performed on
the string ** 58.5"".

Examples:

o EG
Converts the number A * L8 into a string and stores it in T$.

Sample Program
980 CLEAR 0@
$9@ CLS: LINE INPUT “TO APPLY FOR VOTER REGISTRATION:
TYPE YOUR FULL NAME. "3 NM$
1000 INFUT "AND WHAT™S YOUR AGE": AGE
1018 IF AGE < 18 THEM PRINT "SORRYs WE CAN'T REGISTER YOU.
YOU MUST BE 16.":

END
1@28 REGH = MNM$ + STRE(AGE) + STRF(RND{1@BBA)): LS
1038 PRINT "MAME -~ AGE — VOTER REGISTRATION NUMBER":
PRIMT REGH
In the above program, the variable AGE must first be tested as a numeric

value and later stored as part ofa string. STR$ is used to accomplish the latter
function, not only for AGE but for RND as well.
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STRINGS
Return String of Characters

STRINGS (length, character)
length is a numeric expression,
number = 0,12, ...,2550 = length 256
character is a string expression or an ASCll code.

STRINGS returns a string of characters. How many characters are returned

depends on STRINGS$'s first argument; what characters they are depends on
its second argument. For example, STRING$(30, 65) returns a string of thirty
“A”s, STRING$(30,20) returns a string of 30 blanks, since 20 is the code for a
blank character.

STRINGS is useful for creating graphs, tables, and so on.
Examples:

BE = DTRIMGH(ZD: "X")
Puts a string of 25 “X”’s into B§.

PRINT STRIMG®(5H 1@

10 is ASCII code for a line feed, so the line above will print 50 blank lines on
the Display.

Sample Program

1042 CLEAR 3020

125@ INPUT "TYPE IN THREE NUMBERS BETWEEN 33 AND 159 (N1s NZ
s N3)"35 N1s Nzs N3

1660 CLS: FOR I = 1 TO 4: PRINT STRING%#(Z@s N1): NEXT 1

1070 FOR J = 1 TO 2: PRINT STRING®(48@s N2)i NEXT J

12808 PRINT STRING®(8@s N3)
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TIMES$
Get the Time

TIMES

This function lets you use the time in a program.

The operator sets the time initially when TRSDOS is started up. When you
request the time, TIMES will supply it using this format:

which means 14 hours, 47 minutes, and 18 seconds (24-hour clock) or2:47:18
P.M.

Example

When this line is reached in your program, the current time is stored in A$.

Sample Program

1140 IF LEFT#{(TIME$s 5) = "1@.15" THEN PRINT "Time i=
A.M.~—time to pick ur the mail.": END
1152 GOTO 114@
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Input/Output Functions

The input/output functions are concerned with the transfer of data from the
CPU to peripheral devices, and from peripheral devices to the CPU, They
also return information which indicates a peripheral’s state of readiness.

Model 11 input/output functions are dependent on TRSDOS input/output
drivers.
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INKEY$
Get Keyboard Character

INKEY$

Returns a one-character string from the keyboard without the necessity of
having to pressg3 iga28 If no key is pressed, a null string (length zero) is
returned. Characters typed to INKEYS$ are not echoed to the Display.

INKEY$ is invariably put inside some sort of loop. Otherwise program
execution would pass through the line containing INKEY$ before a key could
be pressed.

Example
4% = INKEY®

When put into a loop, the above program fragment will get a key from the
keyboard and store itin A$. If the line above is used by itself, when control
reaches it and no key is being pressed, a null string (“ ') will be stored in AS$.

Sample Program
1200 CLS

W OPRINTG 540 TNREYS
BomTd 1E1d

When you run this program, the screen will remain blank (except for the
cursor) until you strike a key. The last key that you strike will remain on the
Display until you press another one. Whenever you fail to hit a key while this
program is ¢xecuting, a null string, i.e., nothing, is printed at 540.
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INPUTS
Input a Character String

INPUTS (length)
length is a numeric expression.

This function allows a program to input a specified number of keyboard
characters. As soon as the last required character is typed, execution
continues. (You don’t have to press ENTER to signify end-of-line.) The
characters you type will not be displayed on the screen.

Any character you type will be accepted (except BREAK).

Examples
AB=TNPUTS (%)

A string of 5 characters must be input before BASIC will proceed to the next
line of the program.

Sample Program

This program shows how you might use INPUTS to have an operator input a
password to access a protected file. By using INPUTS$, the operator can type
in the password without anyone seeing it on the Video Display. (To see the
full file specification, Run the program, then type:

PRINT F§.
11@ LINE INPUT "TYPE IN THE FILENAME/EXT": F%
128 PRINT "TYPE IN THE PASSWORD —— MUST TYPE 8 CHARACTERS: "3

136 P& = INPUT$(8)
140 F$ = F$ + "." + P$
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POS
Returns Cursor Position

POS (dummy)
dummy is any numeric expression.

POS returns a number from 1 to 80 indicating the current cursor position on
the Display.

Examples
FRINT TaBiafy POER)

The PRINT TAB statement moves the cursor to position 40, Since the cursor
is at 40, POS(0) returns the value 40, and 40 is printcd on the Display.
(However, since a blank is inserted before the ““4” to accommodate the sign,
the “*4” is actually at position 41.) The ““0” in POS(0) is the dummy argument.

Sample Program

130 PRINT " THE
FRIMT Ta
IRan PRINT Té

ALy o S

. 5 TEVEMLYY 3
FOGBY 4 53 UERACED

When this program is RUN, you should get this output:

W RS

L FRAERILY SPEEED
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ROW
Get Row Position of Cursor

ROW (dummy)
dummy is a dummy argument.

The ROW function finds the row at which the cursor is currently located, and
returns that row-number. The 24 rows are numbered 0-23.

Examples
X = ROW(Y)

The row-number of the cursor’s position at the time this line is encountered is
assigned to X.

PRINT ROW(@)

The row-number is printed on the Display.

Sample Program

When a key is typed, the program below will print it, find its Display
row-number and column-number, print this information, find its ASCII
code, and print this information too.

18 CL.S

110 R=@:C=0

120 PRINT&(Z1s32)s "ROW" s " COLUMN"
130 X$=INPUTH(1)

14@ PRINT @(RsC)asX$3

15@ C=pPOS{(0) i R=ROW{(D}

16@ PRINT & (2Z+32)sRaC3

163 PRINT @ {23:32)s85TRINGS(2B,32) 5

165 PRINT a(23+:32):"ASCII CODE IS "HEX$(AGC(X%));

17@ PRINTQ(RsC)a""3
1800 GOTO 130
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SPC
Print Line of Blanks

SPC (number)
number is a numeric expression,
number = 0,1,2,...,255

SPC prints a line of blanks. The number of bianks is determined by the
argument of SPC.

Examples
PRIMNT SFEO(ES)S "Hetlio!

Sample Program
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CVD, CVI, CVS
Restore String Data to Numeric

CVD (string)
string is a string expression which defines an eight-character string; string is
typically the name of a buffer-field containing a numeric string. if LEN(s#ring)
«8, an lliegal Function Call occurs; if LEN(string)»8, only the first eight
characters are used.

CV! (string)
string is a string expression which defines a two-character string; string is
typically the name of a buffer-field containing a numeric string. If LEN(string)
<2 an lllegal Function Calt cccurs; if LEN(string)>2. only the first two
characters are used.

CVS (string)
string is a string expression which defines a four-character string; string is
typically the name of a buffer-field containing a numeric string. If LEN(string)

<4, an lllegal Function Call occurs; if LEN(string)»4, only the first four
characters are used.

These functions Ict you restore data to numeric form after it is read from disk.

Typically the data has been read by a GET statement, and isstored in a direct

access file buffer. CvD, CVI, and CVS are the inverses of MKD$, MKI$, and
MKSS, respectively.

Examples

Suppose the name GROSSPAYS$ references an eight-byte field in a direct
access file buffer, and after GETting a record, GROSSPAY$ contains an
MEKD$ representation of the number 13123.38, Then the statcment

assigns the numeric vaiue 13123.38 to the double-precision variable A#.

Sample program

This program opens a file named “TEST/DAT” which is assumed to have
been previously created. (For the program which creates the file, see the
section on MKD$, MKI$, and MKS$.) CVI, CVS, and CVD are used to
convert string data back to numeric form.
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EOF
End-of-file detector

EOF (buffer number)

This function checks to see whether all characters up to the end-of-file marker
have been accessed, so you can avoid INPUT PAST END errors during
sequential input.

Assuming number specifies an open file, then EOF(number) returns 0 (false)
when the EOF record has not yet been read, and —1 (true) when it has been
read.

Examples
IF EQF(FILE) THEN CLOBE FILE

This line determines whether the end-of-file has been reached. If it has, the
specified buffer (file) is closed.

Sample program

The following sequence of lines reads numeric data from DATA/TXT into
the array A( ). When the last data character in the file isread, the EOF testin
line 30 “passes”, so the program branches out of the disk access loop,
preventing an INPUT PAST END error from occurring. Also note that the
variable I contains the number of elements input into array A{ ).

147@ DIFM ACLRE) fASSUMING THIZ T8 A SAFE ValUE

1486 QPEN "I"s L. "DATASTXET®

1456

156085 1) F{i) THE
IMPUTHL s A0I1KD

14 = g % 1

GOTO 1506

REM PROG, CONT. HERE aAFTER DISK INPUT

GOTO 1548
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INPUT$
Input Specified Number of Bytes from Disk

INPUTS(length, buffer-number)

buffer-number is a sequential input file buffer (1,2,3, .. . 15)
length is the number of bytes to be input

This function is analogous to KEYBOARD INPUTS except that it inputs
data from disk rather than the keyboard.

You can use disk INPUTS to get a certain specified number of bytes
(sequential access only). INPUTS, in contrast to INPUT#, allows you to get
any number of data bytes (up to 255) from disk.

Example
B% = IMNPUTHZ: 12)
Inputs 12 bytes from disk into A$. File-buffer 2 is used.

Sample Program

ZEAB O 0OPEM "Iy fe "TERT/DAT®
221D T = INPUTHEOL. 7D

rERln CLOSE

If a file TEST/DAT has been created previously, this program will open it,
retrieve 70 bytes from it, store the date in T$, and close the file.
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LOC
Get Current Record Number

LOC {file number)
file number is a numeric expression specifying the buffer for a currently-
open file

LOC isused to determine the current record number, i.e., the number of the
last record processed since the file was opened. It returns the record number
that will be used if a GET or PUT is executed with the record number
omitted.

LOC is also valid for sequential files, and gives the number of 1-byte records
processed since the OPEN statement was executed.

Example

FRINT LOCOL)

Sample Program

1310 A% = "WILLIAM WILSON®

1320 GET 4

133 IF N#% = A% THEN PRINT *"FOUND TN RECOED" LOG(1::
CLDGE: END

1348 G0TO 1326

This is a portion of a program. Elsewhere the file has been opened and .
fielded. N$ is a field variable. If N$ matches A$ the record number in which it
was found is printed.

209



LOF
Get End-of-File Record Number

LOF (number)
number specifies a random access buffer,
number =1.2,...,15

This function tells you the number of the last, i.c.. highest-numbered, record
in a file. It 1s useful for both sequential and direct access.

Examples

Yo= LOFR)
Puts the record number into variable Y.
Sample Programs

During direct access to a pre-existing file, you often need a way to know when
you've read the last valid record. LOF provides a way.

i it 7

If you attempt to GET record numbers beyond the end-of-file record, BASIC
simply fills the buffer with zeroes, and no error is generated.

When you want to add to the end of a file, LOF tells you where to start
adding:
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MKD$, MKI$, MKS$
Convert Numeric to String

MKD%(number), MKIS(number), MKS$(number)
number is a numeric expression.

These three functions are the inverses of CVD, CVI, and CVS. They change
a number to a string. Actually, the byte values which make up the number arc
not changed: only one byte, the internal data-type specifier, is changed, so
that numeric data can be placed in a string variable.

MKDS$ returns an eight-byte string; MKI$ returns a two-byte string; and
MKSS$ returns a four-byte string.

Examples
LEET AVGE = MKSS(0. 1273
Sample Program
LES@ OPEN

Lo f
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Special Functions

With the special functions you can perform memory-related tasks like finding
or changing the amount of total memory or string space, and discovering the
absolute memory address of the value of a variable.

For example:
S$ = FRE(AS)

willfind the number of bytes of string storage space left, and put this value in
S§.

Other special functions, such as VARPTR and USRn, let you interface your
BASIC program with machine-language programs.
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FRE
Get Amount of Memory/String Space

FRE (dummy)
dummy is a numeric dummy argument, or a string dummy argument.

FRE returns two different values depending on its argument. If the argument
is a number or numeric variable, FRE will return the totalamount of memory
available. Tf the argument is a string or string variable, FRE will return the
total amount of string storage space that is availabic.
Examples

PRINT FRE (440
Prints the amount of memory left.

FRINT FRE("447

Prints the amount of string space left.

Sample Program

5]

Leis PRINT
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MEM
Get Amount of Memory

MEM

MEM performs the same function as FRE when FRE is followed by a
numeric dummy argument. MEM returns the number of unused and
unprotected bytes in memory. This function may be used in the immediate
mode to see how much space a resident program occupies, or it may be used
inside a program to avert out of memory errors by allocating less string space
and dimensioning smaller array sizes. MEM requires no argument.

Example
FRINT MEM

Enter this command (in the immediate mode; no line number is needed). The
number returned indicates the amount of leftover memory, i.e., memory not
being used to store programs, variables, strings, stack, or not reserved for
object files.

Sample Program

1618 IF FEM < 28 THEN 1&30
162 DIM A{15)
1638 REM PROGRAM CONTINUES HERE

It fewer than 80 bytes of memory are left, control switches to another part of
the program. Otherwise, an array of 15 elements is created.
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VARPTR
Gets Absolute Memory Address

VARPTR (variable name) or (fife number)

VARPTR returns an absolute memory address which will help you locate a
value in memory. When used with a variable name, it locates the contents of
that variable. When used with a file number, it returns the address of the file's
data buffer. If the variable you specify has not been assigned a name, or the
file has not been opened, an [llegal Function Call will occur.

VARPTR is used primarily to pass a value to a machine laguage subroutine
via USRn. Since VARPTR returns an address which indicates where the
value of a variable is stored, this address can be passed to a machine language
subroutine as the argument of USR; the subroutine can then extract the
contents of the vanable with the help of the address that was supplied to it.

If VARPTR(integer variable) returns address K:
Address K contains the least significant byte (LSB) of 2-byte integer.
Address K+1 contains the most significant byte (MSB) of integer.

If VARPTR(single precision variable) returns address K:

(K)* = LSB of value

(K+1) = Nextmostsig. byvte (Next MSB)

(K+2) = MSB with hidden (implied) leading one. Most significant bit is
the sign of the number

(K+3) = cxponent of value excess 128 (128 is added to the exponent).

If VARPTR(double precision variable) returns K:

(K) = LSB of value

(K+1) = NextMSB

(K+ ...) = NextMSB

(K+6) = MSB with hidden (implied) leading one. Most significant bit is
the sign of the number,

(K+7) = exponent of value excess 128 (128 is added to the exponent).

For single and double precision values, the number is stored in normalized
exponential form, so that a decimal is assumed before the MSB. 128 is added
to the exponent. Furthermore, the high bit of MSB is used as a sign bit. It is set
to () if the number is positive or to 1 if the number is negative. See examples
below.
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If VARPTR(string variable) returns K:

K = length of string
(K+1) = LSB of string value starting address
(K+2) = MSB of string value starting address

+ (K) signifies “‘contents of address K"

The address will probably be in high RAM wherc string storage space has
been setaside. But, if your string variable is a constant (a string literal), then it
will point to the area of memory where the program line with the constant is
stored, in the program buffer area. Thus, program statements like
A$="HELLO"” do not use string storage spacc.

For all of the above variables, addresses (K-1) and {K-2) will store the TRS-80
Character Code for the variable name. Address (K-3) will contain a deseriptor
code that tells the Computer what the variable type is. Integer is 02; single
precision is 04; double precision is 08: and string is 03.

VARPTR(array variable) will return the address for the first byte of that
element in the array. The element will consist of 2 bytes if it is an integer
array; 3 bytesifitisastring array; 4 bytesif it is a single precision array; and 8
bytes if it is a double precision array.

The first element in the array is preceded by:

1. A sequence of two bytes per dimension, each two-byte pair indicating the
“‘depth™ of each respective dimension.

A single byte indicating the total numbecr of dimensions in the array.

A two-byte pair indicating the total number of elements in the array.

A two-byte pair containing the ASCll-coded array name,

A one-byte type-descriptor (02 = Integer, 03 = String,

04 = Single-Precision, 08 — Double-Precision).

ERCES

Item 1 immediately precedes the first element, Item 2 prccedes ltem 1, and so
on.

The elements of the array are stored sequentially with the first dimension-
subscripts varying “fastest™, then the second, etc.
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Examples

A! = 2 will be stored as follows:

2 = 10 Binary, normalized as . 1E2 = .1 x 102

So exponent of A is 128+ 2 = 130 (called excess 128)

MSB of A is 1000000(); however, the high bit is changed to zero since the value
1s positive (called hiddcen or implied leading one).

So Al s stored as

Exponent (K+3) MSB (K +2) Next MSB (K+1) LSB (K)

130 0 0 0
A'=—_5will be stored as
Exponent (K+3) MSB (K+2) Next MSB (K+1) LSB (K)
128 128 0 1]

Al=T will be stored as
Exponent (K+3) MSB (K+2) Next MSB (K + 1) I.5B (K)

131 96 0 0
Al=-T:
Exponent (K+3) MSB (K+2) NextMSB (K+1) LSB (K)
131 224 0 0
Zero is simply stored as a zero-cxponent. The other bytes are insignificant.
Example
Y o USRLIVARPTROO)

If Xisan integer value, VARPTR(X) finds the address of the least significant
byte of X. This address is passed to the subroutine, which in turn passes its
resultto Y.
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USRn
Call User’s External Subroutine

USRn (number)
n specifies one of ten available USR calls, n = 0,1,2, .. .,9.
If n is omitted, zero is assumed.
number is a numeric expression, —32768 < = number<32768, which is
passed as an integer argument to the routine.

These functions (USRO through USR9) let you call as many as 10 machine-
language subroutines and then continue execution of your BASIC program.
These subroutines must have been previously defined with DEFUSR#n
statements.

“Machine language” is the low-level language used internally by your
Computer. It consists of Z-80 microprocessor instructions. Machine-
language subroutines are useful for special applications (things youcan’tdoin
BASIC) and for doing things very fast (like white-out the Display).

Writing such routines requires familiarity with assembly-language program-
ming and with the Z-80 instruction set. For more information on this
subject, see the Radio Shack book, TRS-80 Assembly-Language Program-
ming, by William Barden, Jr.

When a USR call is encountered in a statement, control goes to the address
defined in the DEFUSR#n statement. This address specifies the entry point to
your machine-language routine.

Examples

¥ = UBRH(Y)
When this statement is executed, BASIC calls the machine-language routine

USRS, previously defined in a DEFUSRS = address statement.
Fazzin9 arguments from BASIC to the zubroutine:

Upon entry to a USRR zubroeutines the followind regdizter contentz are

set up {for notations see pade B8 of the TREDOS Refersence Manusl).
A = Tvpe of ardument in USER reference

A= 8 4iF ardument i1z double—preciziaon.

A = 4 if arduyment iz =zindle—-rFrecizicomn.

& = 2 1if ardument iz intefer.

A= 32 iz art@ument iz ztring.
Hl. = When the arg9ument iz a mumbers thiz reUizter

Fointz ta the ardument =torade arsza (ASH)
Dezeribed later.
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EIS e v maad PAGE 220

Heturning values from the zsubroutine o BARIC
When the USHn arfument 15 a variables wvou can modify its value by
chan9ing the 4848 or ztring contentsy as Fointed Lo by HL o DE. Faor
gwame]les the ztatementi

o= UGRFL AV
transfers coantral to the USRI zubroutipes with HL soipting to the
Twe—brvhe AD& For inteder variable &%. Suerrcse vou modify the contents
aof thiz ztorade area. When wow do a RET imstruction to return to
BasSTCs &% will have a new value: and X will bhe azzidned thiszs new
wvale.

Ir generals USHEnfardument? will return the same tvyre of value asz
ardument. Howevers vwou can use BASICY = MAKINMT roubtine o return an
integer valueg, The addrezszs of the MAKIMNT routine iz stored at
SRTEBEGSY 9 X SHAA -

For exameles vou might inciude the following code at the end of wvour
Frofram o reborn B ovalue bo BASIC.
MAKINT  Eol SOESH
1.1 P s WAL

Val, 15 the value to
e returned.

Sawe waluwe in stack
Reztare VAL intao ML
and Pyt MAKINT

into ztack.

Do MARKINT & return
to BARIC Frrod9ram.

FiH HL.
L1 Flow CMARTNT
EX CSEPY s HL

RET
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U%Ans continusd PAGE 220A

DE = When the ardument iz a strings thiz redizter pointsz
pxints to a string descrirtore az followstd
The firset bhvhte 9ives the length of the string.
The next twa byvites Give the addrezz where the
strin® iz shored! Teaszdt zig9rificant bvte (5B
Followed By most significant bwite {(MSEI.

PescriFtion of Ardument Storade Area (ADAD
For numeric valuss oniv.
For- double~rFrreciszion numbers:

&84 Erronent in 12Bexcess Torm. E.%.9 & valug of
200 indicates a B exronent’ & value of 128 indicates
g -4 emwponent. & value of B alwars: indicates the
number iz zeroa,

Aha—1 Mighest 7 bits of the mantizsa with hidden {(implied
teading one. Bit 7 iz the zi8n of the number (6
positives 1 nedativel. BE.9.0 & wvalue of X°H4?
indicates the number iz negative and the MOE of
the mantiz=a is X784°. & valueg of X @47 indicates
v mumber iz Poszitive and the MSB of the mantissa
is X7B47.

ABA-T Throudth ASAS-6
Sucecessive B-hit blocks of the mantizs

&5H8-7 Lowest & bits of the mantiszssa.

]
i
L]

For zingle~precizsion numbers:

ASBA through ASA~3 zame az For doyble-eprecizion numbers.

For inteder numbersz:

A58 LLSE of fthe number.

&a4+1 MSGE of the number. ToSethers the ftwo bvtes: rerrezent
the number in sidYneds twoe’z comelement form.

To convert the ardument to inteder typeil

Yeur rogtine can call BARICT s FROINT routine toe rut the ardument inia
HL in lé~bits sidmed twao*sz comelement form.
The addrezs of FRCINT iz stored in <X 2BE37 X7 Z2BA47 .

Fep e=ameles vau can sub the following code at the heWinnin® of wour
zubroutines
FRCINT kM) FEEHEH Converts USRE argument
o inteder in Hi
(HL.Y = conmtinuation
addrezz.
Save it for return
Frooam FROTNTY
5 iHLY = Terce integer
5 routine
JF (ML) 5 Do FRCINT routine
*

LD Hi.s CTHU

WE W8 AT g wR

PUSH HL.

LB HLs {FRCIMT?

CTHU Programs continues here with ardumend

in ML in twe?s complement inteder form.






MODEL. II BASIC ¢ CHAPTER 4 PAGE 221
(M2RASIC4 BALB/TT)

1 / File Acces=s Techniaues=

Model 11 BABIC providez twoe means of file accesss
= De=syential——in which wou start reading or writing

data at the bedinning of & Files zubsze=suent reaads or

of writes are done at following rozitions in the file.
« Rirect——in which vou start reading or writing a2t anvy

record vou sPrecify. (Direct acecezs alze called random

accesss but "direct” dis more descriptive.)
zadential acces iz ztream—orientedt thalt iz: the number of
heracters read or written can varys and iz uvsually determined b
“irimiters in the data. Direct accezs iz record-oriented; that i=s
data iz alwavs: read or written in fixed—lenWth blockzs called
-

1

)

Meted When vou start BABIC from TREDOD: wvow select the ma=imum
aumber of files vouw will want to have Oren =imultanesouzltvy. For
examPles the TREDOE command Jlinet

TREDOS READY

BASIC ~Fi3 _
ztartz BASIC with a maximum of three concurrent datz fileszs i.e.
data Tilez Oren simulianesouslv.

To do any inrut/outeyt to a dizk files vou must First Open the Ffile.

When vow Open tThe Filee vou zeecifvy what kind of acocessz wvou wank:
"O" Ffaor seavential ocutruf

» "I Ffaor zeauvential inrut

- MDY Far direct inrut/outeut ("R" can also be usedl

You alze assign a File buffer for BASIC to use during file accesses.
This number can be from 1 fo 15 but must npot exceed the number of
concurrent Ffiles wou reauezted when wou zhtarted BASIC from TRSNOS.
For gxameler 1F vwou started BASIC with 3 filezs wou can usze bhuffer
pumbers 1 20 and 3. Once wou az=ign a buffer number o 8 Files woau
cannet azzid9n that number fto another File until vou Cloze the first
file.

Examrlas s

OFEN "0"s 1+ *"TEST®
Creates a zesavgential oufteut File named TEST on the first availlable
drives if TEST already exisztszs itz previous cantentz are laszt.
Buffer 1 will he wv=ed For thi=z file.

OFEN *TY. 2 "TESTY
Orens TEST for se=uvential inrputs uzing buffer Z.

OQFEN"DY s L s *TEST®
Orpens TEST Tor direct acceszss usingd buffer 1. If TEST doez not
@=izty it will be created on the firzt available drive. Since record
tength iz net srecifieds 20&6—bvyite records: will be uzed.



MODEL I1 BASIC CHAPTER 4 PaGE 222

DPREN*D*: 1s F*TEET® . 48 .
Same az pPreceding sxamerles bul 48-bvis records will be uszed.
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Beauential Access

Freee — ——

This is the simplest way te ztore datas in and retrieve it from a
fite. It iz ideal for ztaring free—form data without waszting space
betuween data itemz. You read the datas back in the same order in
which it was written.

There are szeveral important Fointzs to kResgr in mind.

1. You muszt start writing at the be9inning of +the file. If the data
wou are seekin® iz zomewhere insides wou have to read vour wavy up to
it.

e Each time vyou Opsn g File For zesuyentinl outruts the Tile’s
Frevious cantentz are foazt.

3. To uprdate (chande} i zexuential files read in the Tile and write
oult the urdated data tTo a NEW auteryt flle.

4. Data writiten semuentially uzsualily inciudes delimiters (markerz}
to 2i9nify where each data item hegins and endzs. Toe read a file
seayentialivs vou must know ahead of time the format of the datas.
Far- examrles does the Tile conzist of Tines of text terminated with
carriagfe return? does it conzizt of numbers serarated by blank
sraces? dogs 1t consizt of alternting tewd and numeric information?
etC.

e Bemuential Fileszs are alwavys written az ABSCII ocoded texmts: one byle
for each character of data., For examrler the numbert?

hi.2345h
remuires B byvites of disk storades including the leading and trailing
Elanks that are zupplied. The Lext ziring:l

Johnszons Robert
reqpires 19 byteszs of dizk storade.

&, Be=muenitisl fFiles are alwavs written with & record lentth of one.
Thiz matbterz I vou want to Cleze the File and re-Open 1t for Direct
socesst in =uch a cases wou must zpecify & record Tength of 1.



Sequential Output — An Example

Suppose we want to store a table of English-to-metric conversion

constants:

English unit Metric equivalent

1 inch 2.54001 centimeters
1 mile [.60935 kilometers
1 acre 4046.86 sq. meters
1 cubic inch 0.01638716 liter

1 U.S. gallon 3.783 liters

1 lquid quart 0.9463 liter

1 1b (avoir) 0.45359 kilogram

First we decide what the data image is going to be. Let’s say we want
it to look like this:

english unit— >metric unit, factor <EN>
For exampie, the stored data would start out:
IN->CM,$2.54001% <EN>

The following program will create such a data file.

Note: <EN > represents a carriage return, hex OD.
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1@ OPEN"O", 1, "METRIC/TATY

26 FORI®=1 TQ0 7

IB KREAD UNITS, FACTR

4@ PRINT#4. UHITS; ", " FRCTR

58 MNEXT

58 CLOSE

78 DATA IN-DCM, 2. D4eEl, MI-5Ki, 1, 689325, ACRE-LSE. M, 484€. &6
868 DATA CU. IN->LTR, 4. 638716E-2, GAL-JLTR, 2. 785

98 DHTA LIG QT-2LTR. B 9463, LB~3KG, B, 45359

Line 10 creates a disk file named METRIC/TXT, and assigns buffer 1
for sequential output to that file. The extension /TXT is used because
sequential output always stores the data as ASClI-coded text.

Note: If METRIC/TXT already exists, line 10 will cause all its data
to be lost. Here’s why: Whenever a file is opened for sequential
output, the EOF marker is set to the beginning of the file. In effect,
TRSDOS “forgets™ that anything has ever been written beyond

this point.

Line 40 prints the current contents of UNIT$ and FACTR to the file
buffer. The disk-write won’t actually take place until the buffer is
filled or you close the file, whichever happens first. Since the string
items do not contain delimiters, it is not necessary to print explicit
quotes around them. The explicit comma is sufficient.

Line 60 closes the file. The EOF marker points to the end of the last

data item, i.e., 0.45359, o that later, during input, DISK BASIC will
know when it has read all the data.
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Sequential Input — An Example

The following program reads the data from METRIC/TXT into two
“parallel’ arrays, then asks you to enter a conversion problem.

5 CLEAR S6E

18 DIM UNITS${%2, FRCTROS “ALLOWS FOR UP T2 18 DRTA PRIRS
26 OPEN"I", 4, "METRIC/TKT"

20 Ix=a

=8 IF EQF{1} THEN 7@

8 THPUTHL UNITSIRS, FRETROIED

S8 In=Ix+1

eE GUTO Za

78 REM. .. THE COMVERSION FACTORS HAYE BEEN RERD IN

16@ CLS: PRINT TABCS) "s4 ENGLISH TO METRIC CONVERSIONG doa!
118 FOR ITEMH=BTOIx-1

128 PRINT USING" C#% O " A% TTEMZ, UNITSCITEMED
138 NEXT

148 PRINTE?E4, "WHICH CONVERSION “;

158 INPUT CHOICEX

155 PRINTEYEE, "ENTER ENGLISH BURNTITY":

ica IMFUT ¥

178 PRINT"THE METRIC EGUIVALENT IS"W+FRCTRICHOICER?

ig@ INPUTTFRESS ENTER TO CONTINUE") X

198 PRIMNTEV@4, CHR$CZL): “CLERR TO END OF FRAME

286 GOTC 148

Line 20 opens the file for sequential input. The read pointer is
automatically set to the beginning of the file.

Line 30 checks to see that the end-of-file record hasn’t been read.
If it has, control branches from the disk input loop to the part of the
program that uses the newly acquired data.

Line 40 reads a value into the string array UNIT$( ), and a number into
the single-precision array FACTR( ). Note that this INPUT list
parallels the PRINT # list that created the data file (see the section
“Sequential Output: An example™). This parallelism is not required,
however. We could just as successfully have used:

47 INPUTHL, UNIT$CIX) . INFUTHL, FRCTRCIYD
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How to update a file

Suppose vou want to add more eniries into the English-Metric
conversion file. You can't simply re-open the file for sequential
output and PRINT # the extra data — that would immediately set
the end-of-file marker to the beginning of the file, effectively
destroying the file’s previous contents. Do this instead:

1y Open the file for sequential input

2y Open another new data file for sequential owtput

3)  Input a block of data and update the data as necessary

4)  Output the data to the new file

51 Repeat sieps 3 and 4 until all data has been read,
updated, and output to the new file; then go to
step 6

6} Close both files
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Sequential LINE INPUT - An Example

Using the line-oriented input, you can write programs that edit other
BASIC program files : renumber them, change LPRINTs to PRINTs,
etc. — as long as these “‘target” programs are stored in ASCII format.

The following program counts the number of lines in any disk file
with the extension "“/TXT".

16 CLEAR =&@

28 INPUT "WHAT IS THE NAME OF THE PROGRAM": PROGE

38 IF INSTRCOPROGE, "ATHET" =8 THEN 118 “REBUIRE ATAT EXTENSION
44 OFEN"I". 1, PROGE

SE Ix=0

o8 IF EQF{LXTHEN 98

78 IX=1Z+1: LINE INFUTHI, TEMFP#

Ba GOTOSE

98 FRINT"THE PROGRAM IS“IX“LINES LONG

1oe CLOSE: GOTO2E

11& FRINT *FILESPEC MUST INCLUDE THE EXTENSION ~/TXT""
1268 GOTOZE8

For BASIC programs stored in ASCIL, each program line ends with
an <EN > character not preceded by an < LF > line feed.

So the LINE INPUT in line 70 automatically reads one entire line at
a time, into the variable TEMPS$. Variable 1% actually does the
counting.
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DIRECT ACCESS TECHNINUES

Direct accesr offers several advantages over sequential access:

» Insiead of having to start reading at the beginning of a file,
you can read any record vou specify.

+  Toupdate a file, vou don’t have to read in the entire file,
update the data, and write it out again. You can rewrite or
add to any record you choose, without having to go through
any of the other records.

+  Direct. access is more efficient — data takes up less space and
is read and written faster,

&  Opening a file for direct access allows you to write to and
read from the file via the same buffer.

. Direct access provides many powerful statements and
functions to structure your data. Ongce you have set up the
structure, random input/output becomes quite simple.

‘The last advantage listed above is also the “hard part” of direct
access. If takes a little exira thought.

For the purposes of direct access, vou can think of a disk file as a
. set of boxes — like a wall of post-office boxes, Just like the post
office receptacles, the file boxes are numbered.,

The number of baxes in a file will vary, but it’s always a multiple
of 5.

The smallest non-empty file contains 5 boxes, numbered 1 through
5. When the file needs more space to hold more data, TRSDOS
provides it in increments of 5.

tach record may contain between 1 and 256 bytes, The
Tength of the records is set when you c¢reate a file, in
the OPEN statement.

You can place data in any record, or read the contents of any
record, with statements like:

PUT 4.5 write buffer-1 contents to record 5
GEY 4:5 read the contents of record 5 into buffer-l
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286
YTES

(&vres

“PUTY.E"

#1 3 “GET 1,5"

RECORDS iN DISK FILE 1/ BUFFERS IN RAM

The buffer is a waiting area for the data. Before writing data to a file,
you must place it in the buffer assigned to the file. After reading
data from a file, you must retrieve it from the buffer,

As vou can see from the sample PUT and GET statements above, data
is passed to and from the disk in 256-byte chunks,

You can place several values into the buffer before
PUTting its contents into the disk file, to avoid wasting digk space.

This is accomplished by 1) dividing the buffer up into fields and
naming them, then 2} placing the string or numeric dats into the
fields.

For example, suppose we want to store a glossary on disk. Fach
record will consist of a word followed by its definftion. We start
with:

188 OPEN"R, 1, "GLOSSARY/BRS™
118 FIELD 4.16 AS WDS, 248 AS MEANINGS

Line 100 opens a file named GLOSSARY/BAS (creates it if it doesn’t
already exist); and gives buffer 1 di rect access to the file.

Line 110 defines two fields onfo buffer 1;

WD consists of the first 16 bytes of the buffer;
MEANINGS consists of the last 240 bytes.

WD$ and MEANINGS are now field-names,
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What makes field names different? Most string variables point fo an
area in memory called the string space. This is where the value of
the string is stored.

Field names, on the other hand, point to the buffer area assigned
in the FIELD statement. So, for example, the statement:

1@ PRINT WD¢ ": " MEAMINGS
displays the contents of the two buffer fields defined above.

These values are meaningless unless we first place data in the buffer.
LSET, RSET and GET can all be used to accomplish this function.
We’ll start with LSET and RSET, which are used in preparation

for disk output.

Our first entry is the word “left-justify” followed by its definition.

188 OPEN"R", 1. "GLOSSARYABRS"

118 FIELD 1.16 AS WD#, 248 AS MEANINGE
126 LSET WD$="LEFT-JUSTIFY"
128 LSET MEANING$="TO PLACE A YALUE IN A FIELD FROM LEFT

TO RIGHT: IF. THE DATA DOESN-T FILL THE FIELD, BLANKS ARE ADDED
ON THE RIGHT: IF THE DATR IS TOO LONG: THE EXTRA CHARACTERS ON

THE RIGHT ARE IGNORED. LSET IS R LEFT-JUSTIFY FUNCTION.

Line 120 left-justifies the value in quotes into the first field in buffer
1. Line 130 does the same thing to its quoted string. When typing
in line 130, you should insert line-feed <CTRY, J> characters

to force line breaks as above. This makes it easier
to print out the data after reading it back in to a string variable.

Note: RSET would place filler-blanks to the left of the item.
Truncation would still be on the right.

Now that the data is in the buffer, we can write it to disk with a
simple PUT statement:

146 PUT 4.1
158 CLOSE

This writes the first record into the file GLOSSARY/BAS.

To read and print the first record in GLOSSARY/BAS, use the
following sequence:

166 OPEN"R™, 1, "GLUSSRRY/BAS"

170 FIELD 4, 16 AS WD$, 240 AS MEANING#
169 GET 4.1

196 PRINT WD$& “: " MEANINGF

268 CLOSE

Lines 160 and 170 are required only because we closed the file in
iine 150. If we hadn’t closed it, we could go directly to line 180.

X
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DIRECT ACCESS: A GENERAL PROCEDURE

The above example shows the necessary sequences to read and

write usingdirect access. But it does not demonstrate the primary
advantages of this form of access — in particular, it doesn’t show
how to update existing files by going directly to the desired record.

The program below, GLOSSACC/BAS, develops the glossary example
to show some of the techniques of di rect access for file maintenance.
But before looking at the program, study this general procedure for
creating and maintaining files viadi rect access.

Step Number See GLOSSACC/BAS, Line Number
1. OPEN the file 110

2. FIELD the buffer 120

3. GET the record to be updated 140

4. Display current contents of 145-170

the record {use CVD,CVI,CVS
before displaying numeric data)
5. LSET and RSET new values into 210-230
the fields (use MKD$,MKIS MEKSS
with numeric data before setting
it into the buffer)

6. PUT the updated record 240

7. To update another record, continue 250-260
at step 3. Otherwise, go to step 8.

8. Close the file 270
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18 REM. . . GLOSESHCC/BRS. |
jae CLS. CLEAK 266
116 OPEN"R™, 1, "GLOSSARY/BRSY
428 FIELD 1. 16 AS WD4, 238 AS MEANINGS, 2 85 Hxg
138 INPUT*WHAT RECORD DO YOU WANY TO ACCESS": BM
148 GEY 4, R¥
1450 HXZ=CYICNX$)  “SHVE LINK TO NEXT ALFHABETICAL ENTRY
158 PRINT"HORD: “HD¥
i FRINT"DEF-N:": PRINTHEANING#
178 PRINTUNERT ALPHRBETICAL ENTRY: RECORDH"HRA: PRINT
180 We=""_ INPUT"TYPE NEW NORDJSEND OR <EM> IF 0K W8
198 D$="":PRINT"TYPE NEKW DEFNCEH> DR <EHD> TF OR7" LINEINPUTDS
Z0Q@ INPUT"TYPE MEN SEQUEHCE NUMBER OR <ENZ> IF QK" NZ
2id IF WRYTHEN LEET Wbé=il¢
Z28 IF P& THEN LSET HEANINGS=D$
238 LIET NR$=MIKISNKAD
2498 PUT 1B
245 Re=NZZ% USE NERT ALPHA. LINK RS DEFRULT FUR NEXT RECORD
2538 CLS: INPUT"  TYPECEW> TO READ NEXT ALPHRA. EMTRY.
Ok RECORD & <{EN> FOR SFECIFIC ENTRY.
OR @ <EN> TO QUIT™; R¥% '
2o8 IF BCRA THEN 148
272 CLOSE
288 END

Notice we've added a field, NX§, to the record (line 120). NX§ will
contain fhe number of the record which comes next in alphabetical
sequence. This enables us to proceed alphabetically through the
glossary, provided we know which record containg fhe entry which
should come first.

For example, suppose the glossary contains:

peinter to next

record # word (WD$) defn, alpha. entry (NX$)
1 LEFT-JUSTIFY 3
2 BYTE 4
3 RIGHT-JUSTIFY 0
4 HEXADECIMAL 1

When we read record 2 (BYTE), it tells us that record 4
(HEXADECIMAL) is next, which then tells us record | (LEFT-
JUSTIFY) is next, ete. The last entry, record 3 (RIGHT-JUSTIFY),
points us fo zero, which we take to mean “THE END”.

Since NX$ will contain an integer, we have to first convert that

number to a two-byie string representation, using MKIF (line 230
above).
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The following program displays the glossary in alphabetical sequence:

386 REM. . . GLOSSOUTABRAS. ..

i@ CLS: CLEAR 368

328 OPEN"R", 1, "GLOSSZARYABRASY

330 FIELD 1, 16 AS WD$. 238 AS MERNINGE: 2 A5 NE$
348 INPUT“WHICH RECORD IS FIRST RLPHRBETICALLY™: NX
358 GET 1,N¥

360 PRINT:PRINTHDS

378 PRINTHEAMINGS

288 NE=CVI{Nx$

358 INPUTHPRESS ENTER TO CONTINUE": ¥

484 IF Hx{>9 THEN 250

416 {LOSE

428 END
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Overlapping Fields

Suppose you want to access a field in two ways — in total and in

part. Then you can assign two fleld names to the same area of the
buffer. :

For example, if the first two digits of a six-digit stock-number specify
a category, vou mighi use the following field structure:

FIELD 1, 6 AS STOCKS, ........
FIELD 1,2 ASCTGS, eevnenn. ..

Now STOCKS will reference the entire stock-number field, while
CTGS will reference only the first two digits of the number.

235
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Chapter 5

“Using the Line Editor




Using the Line Editor

The Line Editor is a powerful set of subcommands which simplifies
programming by making it easy to make corrections. In inputting long
application programs, the Editor is a fast and efficient way to debug the
program and get it running. There are two ways to activate the Editor:

Fi

If you type in a long program line or an input line and realize you have made a
mistake, you can also activate the Editor by hitting the F1 key before you
press ENTER . This will activate the Editor and all of its subcommands
listed above.

EDIT line number

This command starts the Editor when you want to edit program lines which
have already been entered. You must specify which line you wish to edit, in
one of two ways:

This command puts you in the Edit Mode. You must specify which line you
wish to edit, in one of two ways:

EDIT line-number {3 1S3 Lets you edit the specified line.
If line number is not in use, an FC error
or OCCUurs

Lets you edit the current program line —
last line entered or altered or in which an
error has occurred.

For example, type in and [JJQ33] the following line:
100 FOR | = 1 TO 10 STEP .5: PRINT {, 172, 173 : NEXT

EDIT.

This line will be used in exercising all the Edit subcommands described below.
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Now type EDIT 100 and hit [3{31535] . The Computer will display:
100

This starts the Editor. You may begin editing line 100.

NOTE: EDITing a program line automatically clears all variable values and
eliminates pending FOR/NEXT and GOSUB operations. If BASIC
encouniers a syntax error during program execution, it will automatically put
you in the EDIT mode. Before EDRITing the line, you may want to examine
current variable values. In this case, you must type Q as your first EDIT
command. This will return you to the command mode, where you may
examine variable values. Any other EDIT command {typing E, pressing
ENTER, ete.) will clear out all variables.

ENTER key

Hitting [2W 23] while in the Edit Mode causes the Computer to record all
the changes you've made (if any) in the current line, and returns you to the
Cormmand Mode,

nSpace-bar

In the Edit Mode, hitting the Space-Bar moves the cursor over one space to
the right and displays any character stored in the preceding position. For
example, using line 1{X) entered above, put the Computer in the Edit Mode so
the Display shows:

100

Now hit the Space-Bar. The cursor will move over one space, and the first
character of the program line will be displayed. If this character was a blank,
then a blank will be displayed. Hit the Space-Bar until you reach the first
non-blank character:

100F

is displaved. To move over more than one space at a time, hit the desired
number of spaces first, and then hit the Space-Bar. For example, type 5 and
hit Space-Bar, and the display will show something like this {may vary
depending on how many blanks you inserted in the line):

100 FOR I=
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Now type § and hit the Space-Bar. The cursor will move over 8 spaces to the
right, and 8 more characters will be displayed.

nBACKSPACE

Moves the cursor to the left by n spaces. If no number # is specified, the cursor
maoves back one space. When the cursor moves to the left, all charactersin ifs
“path’” are erased from the dispiay, but they are not deleted from the
program line. Using this in conjunction with D or K or C can give misleading
Video Displays of your program lines. So, be careful using it! For example,
assuming you’ve used nSpace-Bar so that the Display shows;

10 FORI=1TOQ 10 |
type 8 and hit the BACKSPACE key, The Display will show something like
this:

100 FOR = {will vary depending on number of blanks in your line
100)

ESC

Hitting the ESC key effects an escape from any of the Insert subcommands
listed below: X, I and H. After escaping from an Insert subcommand, you'll
still be in the Edit Mode, and the cursor will remain in its current position.
(Hitting is another way to exit these Insert subcommands).
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L (List Line)

When the Computer is in the Edit Mode, and is not currently executing one of
the subcommands below, hitting L causes the remainder of the program line
to be displayed. The cursor drops down to the next line of the Display,
reprints the current line number, and moves to the first position of the line.
For example, when the Display shows

100
hit L (without hitting ]33} key) and line 100 will be displayed:

100 FOR I=1TO 10 STEP .5 : PRINT I, 142, I3 : NEXT
100

This lets you look at the line in its current form while you're doing the editing.

X (Extend Line)

Causes the rest of the current line to be displayed, moves cursor to end of line,
and puts Computer in the Insert subcommand mode so you can add material
to the end of the line. For example, using line 100, when the Display shows

100

hit X (without hitting [SL§J2] ) and the entire line will be displayed; notice
that the cursor now follows the last character on the line:

100 FOR I=1TO 10 STEP .5 : PRINT I, I* 2, |3 :NEXT

‘We can now add another statement to the line, or delete material from the
line by using the BACKSPACE key. For example, type : PRINT*DONE” at the
end of the line. Now hit EYEIF:}. Tf you now type LIST 100, the Display
should show something like this:

100 FOR |=1TO 10 STEP .5: PRINT |, IA2, 143 : NEXT : PRINT“DONE”

Note: Ifyou want to continue editing the line, type the ESC key to get out of
the “X”’ command mode.
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I (Insert)

Allows you to insert material beginning at the current cursor position on the
line. (Hitting BACKSPACE will actually delete material from the line in this
mode.) For example, type and Elﬁg_iy] the EDIT 100 command, then use
the Space Bar to move over to the decimal point in line 100. The Display will
,show: '

100 FOR I=1TQ 10 STEP .

Suppose you wartt to change the increment from .5 to .25. Hit the Tkey (don’t
hit ,m) and the Computer will now let you insert material at the
current position. Now hit 2 so the Display shows:

100 FORI=1TO 10 STEP .2

You've made the necessary change, so hit ESC to escape from the Insert
Subcommand. Now hit L key to display remainder of line and move cursor
back to the beginning of the line: '

100 FOR =1 TO 10 STEP .25: PRINT I, }A 2, | A3 : NEXT : PRINT “DONE"
100.

You can also exit the Insert subcommand arid save all changes by hitting
A3 - This will return you to Command mode.

A (Cancel and Restart)

Moves the cursor back to the beginning of the program line and cancels
editing changes already made. For example, if you have added, deleted, or
changed something in a line, and you wish to go back to the beginning of the
line and cancel the changes already made: first hit ESC (to escape from any
subcommand you may be executing); then hit A. (The cursor will drop down
to the next line, display the line number and move to the first program
character.

E (Save Changes and Exit)

Causes Computer to end editing and save all changes made. You must be in
Edit Mode, not executing any subcommand, when you hit E to end editing.
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Q (Cancel and Exit)

Tells Computer to end editing and cancel all changes made in the current
editing session. If you’ve decided not the change the line, type Q to cancel
changes and leave Edit Mode.

H (Hack and Insert)

Tells Computer to delete remainder of line and lets you insert material at the
current cursor position. Hitting BACKSPACE will actually delete a
character from the line in this mode. For example, using line 100 listed above,
enter the Edit Mode and space over to the last statement, PRINT“DONE".
Suppose you wish to delete this statement and insert and END statement.
Display will show:

100 FOR I=1TO 10 STEP .25 : PRINT |, 1A 2, |A3 : NEXT :

Now type H and then type END. Hit key. List the line:
100 FOR I=1TO 10 STEP .25 : PRINT I, IA 2,1A3 : NEXT : END
should be displayed.

Note: To continue editing the line, type the ESC key to get you out of the
“H” subcommand.

nD (Delete)

Tells Computer to delete the specified number n characters to the right of the
cursor. The deleted characters will be enclosed in exclamation marks to show
you which characters were affected. For example, using line 100, space over
to the PRINT command statement:

100FOR I=1TO 10 STEP .25 :.

Now type 19D. This tells the Computer to delete 19 characters to the right of
the cursor. The display should show something like this:

100 FOR I=1TO 10 STEP .25 : /PRINT | IA2,1A3 :/

When you list the compiete line, you'll see that the PRINT statement has
been deleted.
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nC (Chémge)

Tells the Computer to let you change the specified mumber of characters
beginning at the current cursor position. If you type C without a preceding
number, the Computer assumes you want to change one character, When you
have entered n number of characters, the Computer returns you to the Edit
Mode {(so you're notin the #C Subcommand). For example, using line 100,
suppose you want to change the final value of the FOR-NEXT loop, from
“10"" 1o “15”. In the Edit Mode, space over to just before the 07" in 107,

100 FORI=1TO 1

Now type C. Computer will assume you want to change just one character.
Type 5, then hit L. When you list the line, you’ll see that the change has been
made.

100 FOR 1=1TQ 15 STEP 25 : NEXT :END

would be the current line if you've followed the editing sequence in this
chapter.

The BACKSPACE does not work as a backspace under the C command in
the Editor. Instead, it replaces the character you want to change with a
backspace. So it should not be used. If you make a mistake while typing in a
change, Edit the line again to correct it, instead of using the BACKSPACE
key.

nSc (Search)

Tells the Computer to search for the zth occurrence of the character ¢, and
move the cursor to that position. If you don’t specify a value for n, the
Computer will search for the first occurrence of the specified character. If
character ¢ is not found, cursor goes to the end of the line. Note: The
Computer only searches through characters to the right of the cursor.

For example, using the current form of line 100, type EDIT 100 (ENED
and then hit25; . This tells the Computer to secarch for the second occurrence
of the colon character. Display should show:

100 FOR 1=1TO 15 STEP .25: NEXT
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Y ou may now execute one of the subcommands beginning at the current
cursor position. For example, suppose you want to add the counter variable
after the NEXT statement. Type I toenter the Insert subcommand, then type
the variable name, 1. That’s all vou want to insert, so hit ESC to escape from
the Insert subcommand. The next time you list the line, it should appear as:

100 FOR I=1TO 15 STEP .25 : NEXT I: END

nKc (Search and “Kill”’)

Tells the Computer to delete all characters up to the nth occurrence of
character ¢, and move the cursor to that position. For example, using the
current version of line 100, suppose we want to delete the entire line up to the
END statement. Type EDIT 100 ([EYLE:]). and then type 2K: . This tells
the Computer to delete all characters up to the 2nd occurrence of the colon.
Display should show:

100 FOR =1 TO 16 8TEP .25 : NEXT ¥/

The second colon still needs to be deleted, so type D . The Display will now
show:

100 /FOR 1=1TO 15 STEP .25 : NEXT 1//:/

Now hit [ITEa] and type LIST 100 (EYHE:D.

Line 100 should look something like this:
100 END
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REGERVED WORDS

APPENDIX A

e
Z a
n=t
i

) =
a,
i BT s

variable.

HEE
AND
Ao
ATN
AUTO
CDBL
ClHR®
CIMT
CLEAR
CL.OCK
ClOfE
CL.B
COMNT
COg
CENG
CVD
VY
Ve
DATH

DATES

DEF
DEFDEL.
PBEFFM
DEFINT
DEFSNG
DEFETR
DEFUSR
DELETE
DI
EDIT
EL.S5E
END
EOF
Eal
ERA&ADE
EHE.
ERR
ERROR
ERF
FIELD
FIiies
FIX

B

numeric

atements may

erved word with a dollar-=zign
var-iable name

FoR
FORMMNT
FRE
FREE
Gl
GOSUR
GOTO
HEX$
IF

IPF
INKEYS
ITMPELT
INPUTS
INSTR
M7
KILL
LEFT®
LEM
LET
LT
LINEINPUT
LLIST
LLIST
LO&D
Lo
Lo
LG
L.POS
LSET
M=

Mk RO
MIiD%
MDE

CMKIS

MRS%
MOD
NAME
Mzl
NEXT
MNT
GCTS
O
OFEN

i¥ the

8151
PFOINT
Pog
PoEN
PRINT
FUT
RaNDOM
READ
=M
REMNAME
HENUM

RESTORE

RESUME
RETURM
RIGHTS
FND
RO
REET
LN
SAVE
SiGM
Ein
SPACES
SPC
SR
STEP
ST
STRS
STRINGE
BlARF
SYETEM
TAE
Tak
THEN
TIMES
TG

T ROF
TRON
VS ING
USH
val
VARPTH
VERIFY

("""} after it mav be uzod
dotlar-zign
CHR and CHR# are valid variable
mot be uzed o azsidn

iz dropred. Fuor

Fame s - Howevers DEF
o thiz tvyre of

WIDTH
ZOR
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ERROR MESSAGES

CODE

B
51
52
D3
4
25
b 3
58
&l
o
&3
£ady
&b
&7

APPENDIX B

MODEL 17 BASIC ERROR MESSBAGES

ABRBREVIATION

MNF
UE

MQ
EBO

MEANING

NEXT without FOR
Svntax error
Return without GOSUR

Cogt of dats

T1le9al function cal
hvertlow

Dyt of memory
Undefined line

Redimenzioned arravy
Divisian by Zerao
I1Ttegal direct

Twvre mizmatah

Out of ztrin®d zrPace
String taeo long

Strring formola taoo comelex

Can*t rontinue
Undefined uzer Tunck
Mo RESUME

RESUME withoudt erroar
Unerintable error
Mizzing orerand

loine buffaer averflow

DISK ERRORS

)
1E
BN
FF
BM
AC

Field aver1aw
Internal error

CBad file number

File not Tound
Rad file mode
File altready oren

FDisgk IAQ arroar

File already exiztsz
Di=k Ffultl

InFut razt end

Bad record number
Bad Tile name
Direct statemant in
Too many files

1

CBubscrirt aut of range

1o

fitleld
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Glossary

access

‘The method in which information is read from or written to disk;
see djrect access and sequential access.

address

A location in memory, usually specified as a two-byte hexadecimal
number. The address range<:0 to FEEF>is represented in decunal
as<0to 32767 > <-32768,...,-1>

alphabetic
Referring strictly to the letters A-Z.,

alphanumeric
Referring to the set of letters A-Z and the numerals 0-9,

argument

The string ot numeric quantity which is supplied to a function and
is then operated on to derive a result; this result is referred to as
the value of the function.

array

An organized set of elements which can be referenced in total or
individually, using the array name and one or more subscripts.
In BASIC, any variable name can be used to name an array; and
arrays can have one or more dimensions. AR( ) signifies a
one-dimensional array named AR; AR( , ) signifies a
two-dimensional array named AR; etc.

ASCII

American Standard Code for Information Interchange. This method
of coding is used to store textual data. Numeric data is typically
stored in a more compressed format.

ASCII format disk file

Disk files in which each byte corresponds to one character of the
original data. For example, a BASIC program stored in ASCII format
“looks like” the program listing, except that each character is
ASCIlcoded. Compare to compressed-format file,
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backup disk

An exact copy of the original: a “safe copy™. You should keep
backups of your original TRSDOS diskette and all important data
diskettes.

BASIC

Beginners’ All-purpose Symbolic Instruction Code, the programming
language which is stored in ROM in the TRS-80. Radio Shack
supports LEVEL I BASIC, LEVEL II BASIC, and DISK BASIC.
LEVEL Il is a suibset of DISK BASIC.

binary
Having two possible states, e.g., the binary digits O and 1.” The
binary (base 2) numbering system uses sequences of zeroes and ones

to represent quantities. This is analagous to the Computer’s internal
representation of date, using electrical values for 0 and 1.

bit

Binary digit; the smallest unit of memory in the Computer, capable
of representing the values O and 1.

break

To interrupt execution of a program. In BASIC the statement
STOP

causes a break in execution, as does pressing the BREAK key.

buffer

An area in RAM where data is accumulated for further processing.
For example, to pass data from BASIC to a disk file, and vice-
versa, the data must go through a file-buffer.

buffer field

A portion of the buffer which you define as the storage area for a
buffer-field variable. Dividing a buffer into fields allows you to
pass multiple values to and from disk storage.
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Dbyte

The smallest addressable unit of memory in the Computer,
consisting of 8 consecutive bits, and capable of representing 256
different values, e.g., decimal values from 0 to 255.

compressed-format

A method of storing information in less space than a standard ASCII
representation would require. An integer always requires two bytes;
a single-precision number, four; a double-precision number, § —
regardless of how many characters are required to represent the
numbers as text. String values cannot be stored in compressed
format.

BASIC programs in RAM and non-ASCII disk files are stored in
compressed-format, with all BASIC keywords stored as special
one-byte codes.

close

Terminate access to a disk file. Before re-accessing the file, you
must re-open it.

data

Information that is passed to our output from a program; under
LEVEL Il and DISK BASIC, there are four types of data:

* integer numbers

® single-precision floating point numbers

* double-precision floating point numbers

» character-string sequences, or just “‘strings”

debug
To isolate and remove logical or syntax errors from a program.
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decimal

Capable of assuming one of ten states, e.g., the decimal digits
0,1,....9. Decimal (base 10) numbering is the everyday system,
using sequences of decimal digits. Decimal numbers are stored in
binary code in the Computer.

default

An action or value which is supplied by the Computer when vou
do not specify an action or value to be used.

delimiter
A character which marks the beginning or end of a data item, and

is not a part of the data. For example, the double-quote symbol is
a string delimiter to BASIC.

destination

The device or address which receives the data during a data transfer
operation. For example, during a BACKUP operation, the destination
disk is the one onto which the source-disk is being copied.

device

A physical part of the computer system used for data I/O, e.g.,
keyboard, display, line printer, cassette, disk drive, voice synthesizer,

directory

A listing of the files which are contained on a disk.

direct access . _

Direct access lets you read or write directly to a
file. Contrast with sequential access.

diskette or disk

A magnetic recording medium for mass data storage.

drive specification or drivespec

An optional field in a TRSDOS file specification and in some
TRSDOS commands, consisting of a colon followed by one of the
digits O through 3, The drivespec is used to specify which drive is to
be used for a disk read or write.

When the drivespec is omitted from a command involving a read
operation, TRSDOS will search. through all the digsks for the
desired file, starting with drive 0.

When the drivespec is omitted from a command involving a write
operation, TRSDOS will generally search through all non
write-protected drives for the desired file.

]
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drive number

An integer value from O to 3, specifying one of the Disk
drives.

dummy variable

A variable name which is used in an expression to meet syntactic
requirements, but whose value is insignificant to the programmer.

edit
To change existing information.

entry point

The address of a machine-language program or routine where
execution is to begin. This is not necessarily the same as the
starting address. Entry point is also referred to as the
transfer address,

field

A user-defined subdivision of a direct access file-buffer, created
and named with the FIELD statement.

field name

A string variable which has been assigned to a field in adirect
access [ile-buffer via the FIELD statement.

file

An organized collection of related data. Under TRSDOS, a file is the
largest block of information which can be addressed with a single
command. BASIC programs and data sets are stored on disk in
distinct files.

file extension

An optional field in a file specification, consisting of a / followed by

up to three alphanumeric characters; the
extension can be used to identify the file type, e.g., /BAS, /TXT,
[CIM, for BASIC, text, and core image, respectively.

-
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filename

A required field in a file specification, consisting of one alphabetic
followed by up to 7 alphanumeric characters. Filenames are assigned
when a file is created or renamed.

file specification or filespec

A sequence of characters which specifies a particular disk file under
TRSDOS, consisting of a mandatory filename, followed by an
optional extension, password, and drivespec, and optional disk.

format

To organize a new or magnefically erased diskette into tracks and
sectors, via the TRSDOS FORMAT utility.

granule

The smallest unit of allocatable space on a disk, consisting of .
5 sectors.

hexadecimal or hex

Capable of existing in one of 16 possible states. For example, the
hexadecimal digits are 0,1,2,..,,9,A,B,C,D,E,F. Hexadecimal
(base-16) numbers are sequences of hexadecimal digits. Address and
byte values are frequently given in hexadecimal form. Under DISK
BASIC, hexadecimal constants can be entered by prefixing the
constant with &H.

increment

The value which is added to a counter each time one cycle of a
repetitive procedure is compieted.

input _
To transfer data from outside the Computer (from a disk file,
keyboard, etc.) into RAM.
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kilobyte or K

1024 bytes of memory. Thusa 12 K ROM includes 12¥1024=12288
bytes.

logical expression
An expression which is evaluated as either True (=-1) or FALSE (=0).

logical record

A block of data which contains from 1 to 256 bvtes, and can be
addressed as a unit,

machine language

The Z-80 insiruction set, usually specified in hexadecimal code. All
higher-level languages must be translated into machme—language in
order to be executed by the Computer.

null string

A string which has a length of zero; For example, the assignment
- A$ = 14 1r
makes A$ a null-string.

object code

Machine language derived from “source code”, typically, from
Assembly Language.
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octal

Capable of existing in one of 8 states, for example, the octal digits
are 0,1,...,7. Octal (base-8) numbers are sequences of octal
digits. Address and byte values are frequently given in octal form.

Under Model I1 BASIC, an octal constant can be entered by prefixing
the octal number with the symbol &O.

open

To prepare a file for access by assigning a sequential input,
sequential output, or random I/O buffer to it.

output

To transfer data from inside a Computer’s memory to some external
area, e.g., a disk file or a line printer.

parameter

Optional information supplied with 2 command to specify how the .
command is to operate. TRSDOS parameters are placed inside
parentheses.

password

An optional field in a filespec consisting of

up to 8 > alphanumeric characters, If a file
is created without a password, 8 blanks become the default
password. To access a file, you must specify the password in the
filespec.

Using the TRSDOS ATTRIB command, you can assign both update
and access passwords; the access password will grant only a

limited degree of access, while the update password grants total
access to the file. Sce filespec.
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prompt

- A character or message provided by the Computer to indicate that
it’s ready to accept keyboard input.

protected file

A disk file which has a non-blank password, and therefore can only
be accessed by reference to that password.

protection level

The degree of access granted by using the access password: kill,
rename, write, read, or execute.

random access memory or RAM

Semiconductor memory which can be addressed directly and either
read from or written to. See "Memory Requirements”.

routine

A sequence of instructions to carry out a certain function; typically,
a routine may be called from multiple points in a program. For
example: keyboard scan routine.
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sector

One-tenth of a track on a diskette, containing 256 bytes of storage;
1 TRSDOS “physical record”.

sequential access

Reading from a disk file or writing to it “from start to finish”,
without being able to directly access a particular record in the file,

statement
A complete instruction in BASIC.

siring

Any sequence of characters which must be examined verbatim for
meaning: in other words, the string does not correspond to a
quantity. For example, the number 1234 represents the same
quantity as 1000+234, but the sfring 1234’ does not. (String
addition is actually concatenation, or stringing-together, so that:
11123411 equals l.llll + 1121! + .ll3ll' + ll4'l’)-

syntax

The “grammatical” requirements for a command or statement.
Syntax generally refers to punctuation and ordering of elements
within a statement. See “Notation Conventions”, General
Information, for a description of syntax abbreviations used in
this manual,

transfer address
See entry point.

TRSDOS

TRS-80 Disk Operating System, pronounced ““triss-doss”.
TRSDOS is supplied on disk and is then loaded into RAM.

e
260



APPENDIX €
| ]

user RAM or user memory
Seedirect access memory.

utility

A program or routine which serves a limited, specific purpose,
There are two extended TRSDOS niilities, FORMAT and BACKUP,
and two non-TRSDOS utilities, DISKDUMP/BAS and TAPEDISK.

write-protect

To physically protect a disk from being written to by leaving the
write-protect notch uncovered.
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IMPORTANT NOTICE

. ALL RADIO SHACK C(}M?‘{}Tﬁzi{ PROGRAMS ARE DISTRIBUTED ON AN

“AS IS” BASIS WITHOUT WARRANTY

Radio Shack shall have no liability or responsibility to customer or any other

person or enfily with respect to any Hability, loss or damage caused or alleged to

be caused directly or indirectly by computer equipment or programs sold by

Radio Shack, including but not limited to any interruption of service, loss of

business or anticipatory profits or consequential damages resulting from the use

or operation of such computer or computer programs.

NOTE: Good data processing procedure dictates that the user test the program,

: run and test sample sets of data, and run the system in paralle] with the

system previously in use for a period of fime adequate 1o insure that
resulis of operation of the computer or program are satisfactory. ’




LIMITED WARRANTY

For a period of 90 days from the date of delivery, Radio Shack war- .
rants to the original purchaser that the computer hardware described
herein shall be free from defects in material and workmanship under .
normal use and service. This warranty is only applicable to purchases
from Radio Shack company-owned retail outlets and through duly
authorized franchisees and dealers. The warranty shall be void if this
unit's case of cabinet is opened or if the unit is altered or modified.
During this period, if a defect should occur, the product must be re-’
turned to a Radio Shack store or dealer for repair, and proof of pur-
chase must be presented. Purchaser's sole and exclusive remedy in the
event of defect is expressly limited to the correction of the defect by -
adjustment, repair or replacement at Radio Shack’s election and sole
expense, except there shall be no obligation to replace or repair items
which by their nature are expendable. No representation or other affir-
mation of fact, including, but not limited to, statements regarding
capacity, suitability for use, or performance of the equipment, shall
be or be deemed 1o be a warranty or representation by Radio Shack,
for any purpose, nor give rise to any liability or obligation of Radio
Shack whatsoever. ’

EXCEPT AS SPECIFICALLY PROVIDED IN THIS AGREEMENT,
THERE ARE NO OTHER WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRAN-
TIES OF MERCHANTABILITY OR FITNESS FOR APARTICULAR
PURPOSE AND IN NO EVENT SHALL RADIO SHACK BE LIABLE
FOR LOSS OF PROFITS OR BENEFITS, INDIRECT, SPECIAL,
CONSEQUENTIAL OR OTHER SIMILAR DAMAGES ARISING OUT
OF ANY BREACH OF THIS WARRANTY OR OTHERWISE.

RADIO SHACK gA DIVISION OF TANDY CORPORATION

U.S.A.: FORT WORTH, TEXAS 76102
CANADA: BARRIE, ONTARIO L4AM 4W5

TANDY CORPORATION

AUSTRALIA BELGIUM U. K.
280-316 VICTORIA ROAD PARC INDUSTRIEL DE NANINNE BILSTON ROAD WEDNESBURY
RYDALMERE,N.S.W. 2116 5140 NANINNE WEST MIDLANDS WS10 7JN.

)
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