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SECTION I

INTRODUCTION

COMPUTER PROGRAMS

A computer program is a set of instructions that tells a computer how to 
accomplish a specific task. Each instruction is performed in the sequence 
specified by the program. In this way, the computer processes and produces 
information as directed by the program.

A program must meet two primary requirements before it can be run (have all 
instructions executed) on a computer.

The program must be submitted to the computer in a language that the 
computer recognizes.

All language instructions must be complete and be precisely stated.

PROGRAMMING LANGUAGES

Human languages are impractical for preparing computer programs because 
these languages contain many ambiguities and redundancies; the computer 
interprets language absolutely literally. By the same token, machine languages 
are also impractical because they are difficult for people to use. Most 
programming languages are compromises between human and machine languages.

BASIC PROGRAMMING LANGUAGE

BASIC (Beginner's All-Purpose Symbolic Instruction Code) is a 
problem-oriented, algebraic programming language that enables the user to 
present his program in ordinary mathematical notation, with simple and precise 
vocabulary and grammar. BASIC is intended to be used with a keyboard-type 
terminal tied into a time sharing system.

TIME SHARING SYSTEM

The time sharing system uses a technique by which programs are handled in 
parallel. A supervisory program acts as a controller of these programs, 
controlling "stop" and "go" signals to inputs from terminals and preventing 
demands of one terminal from interfering with demands of other terminals. Thus, 
time sharing permits a user to work directly with the computer, whether it is 
within his sight or thousands of miles away.

1-1 DD16



91 (KI

•Disva JO jasn aqq
Aq pejequnooua eq Aeui qeqq suuaq buTJ^qs auiyq jo Ajessoqb a st v xqpuaddv

• jauiuiejbojd paouaTjadxa pue botaou aqq qqoq joj quauiuoTTAua 
uoTqaqnduioo AjoqoeqsTqes AjqbTq a sapTAOJd uiaqsAs buTjaqs aurrq a ut asn ut DISVS 
'saqnuTui uTqqTM suieqqojd qsoui jo uoTqaqduioo ptn? uoTqoajJOO aqq sqTuuad buTjaqs 
euixq esnaoaq pup abenbuei buTuiuia jbojd aqduiTS a qons st DISVH asneoag

DNIHVHS 3WIJ. QNV DISVH

•asn ut pauTuijaq jo adAq aqq uodn quepuadap 'paAaydsTp 
io padAq st uopesiOAUOD eqq 'osvo syqq ut qdaoxa 'euoqd Aq aaa^d buyx^q 
spm uoiqesI9AUOD jt sp jesn aqq Aq pabuaqo io peqoejjoo aq uao uiPTbojd eqi

•aasn eqq suijojut icaqnduioo aqq 'eqaqsTui a suTaquoo un?jbojd eqq qi

•■[euTuijeq emus aqq qe AjqoTnb psATeosi en? siaMSUP 
pue jeqnduioo aqq oq AfqoaTTp "[^uTmj9q oqq uiotj peg st pqea •suiejbojd snoiASid 
eqeyduioo aq jaqnduioo aqq joj buTqy^M qnoqqTM 'AyeqpTpauiuiT UTbaq oq anboiUTp aqq 
buTqqTuued 'jasn pue jeqndmoo aqq uaawqaq anboqeTp a sqTuued buyj^qs buitj,

•uoisnni STqq ejeqs euixq euies aqq qe sjaqqo
Aupui qbnoqq uoao 'eATsnjoxa st Taqnduioo eqq jo asn qeqq soAeTfaq lasn eqi



SECTION II

BASIC LANGUAGE CHARACTERISTICS

BASIC PROGRAMS

A BASIC program is a sequence of instructions to the computer that results 
in the solution of a problem when the instructions are executed. These 
instructions are given in units called "statements". The computer executes the 
statements and produces the desired output.

Statements in a BASIC program can be used in elementary or sophisticated 
ways, depending upon the user’s level of programming knowledge and skill. 
Information pertaining to the use of BASIC on an elementary level is contained 
in Section IV. Advanced techniques in BASIC usage are contained in Section V.

BASIC STATEMENTS

The BASIC language allows the user seeking the solution to a problem to 
select words that, when formatted by the user into complete statements, result 
in powerful computer operations. When placed in a meaningful sequence, these 
statements constitute a BASIC program.

BASIC language statements can be grouped into functional categories as 
follows:

When used in BASIC programs,
Functional Category these statements

arithmetic - perform arithmetic operations

specification - specify input data values and sizes of lists and
tables

input/output - direct input/output operations

loop and subroutine - provide direction and control for use of loops and 
subroutines contained in the programs

- modify the processing sequence when certain 
conditions occur

- provide service routines

- allow remarks to be inserted into the program.

logic

utility

documentation

2-1 DD16
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Loop and Subroutine Statements

BASIC Word When formatted into a statement

CALL - directs processing sequence to a subroutine previously saved

FOR - is first statement of a loop and sets conditions of loop

NEXT - is last statement of loop

GOSUB - directs processing sequence to a subroutine

RETURN - returns processing sequence from a subroutine

Logic Statements

BASIC Word

GOTO

When formatted into a statement

- unconditionally transfers the 
designated statement

processing sequence to a

IF-------- THEN
or

IF-----GOTO- conditionally transfers the processing sequence
designated statement

ON---------THEN
or

ON-----GOTO- conditionally transfers the processing sequence to designated
statements

STOP - stops the execution of the program

END - indicates end of program

Utility Statements

BASIC Word When formatted into a statement

CHAIN - compiles and executes series of programs

TRACE ON - prints line numbers of statements between TRACE ON/TRACE OFF 
TRACE OFF statements

i

Documentation Statement

BASIC Word When formatted into a statement

REM - inserts a remark into the statement sequence

2-3 DD16
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CONTROL COMMANDS

Control commands are used to direct the BASIC system regarding the 
disposition or manipulation of a BASIC program. The system can be commanded, for 
example, to execute or list the program or save it for future use. Commands 
differ from statements in that they do not form a part of the program and are 
effective immediately upon being entered at the terminal. A control command is a 
"one-shot" instruction to the system as opposed to a statement which, although 
entered at the terminal only once, can be executed by the system many times. 
Control commands are not prefixed with line numbers and can be entered at any 
time the BASIC system is in control.

Control commands are part of the time sharing system control language. Only 
those control commands and their formats most commonly used with BASIC are 
described below. All control commands and all possible control command formats 
for use with BASIC are described in TSS General Information Manual.

Control commands most applicable to BASIC are as follows:

RUN

This command instructs the system to execute program statements in 
numerical sequence. (The execution of the program is commonly referred to 
as "running" the program, or as a "run" of a program.)

Another form of RUN is

RUNH

This form of the command has the same effect as RUN but with the 
addition of a header line that is printed before program execution. 
The header consists of the date and time of the run, with the time 
expressed in hours and hundredths of hours (hh.hh).

LIST

This command is given when the user wants a program to be printed. The 
command will result in a printout of an entire program, along with any 
additions or changes that may have been made prior to the use of LIST. If 
only a portion of a program is desired, the LIST command can be modified by 
line numbers indicating the portion desired.

1. LIST i, j ,k...

List only the specified lines i, j, k, etc., from the current 
file.

2. LIST i-j,k-m...

List all the lines between i and j, k and m, etc., of the current 
file.

3. LIST -j

results in a printout of statements from the beginning of the 
program through statement j.
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DONE

The user terminates a session with the BASIC system by the use of this 
command but can still retain use of the terminal for selection of another 
time sharing system (or reselection of BASIC).

BYE

When the user wishes to terminate a session with the computer, this command 
is given. The user then receives a summary of the amount of resources used 
for this session and the total resources used by the account to date. The 
terminal is then disconnected from the system.

SAVE filename

This command permits the user to save a program for future use. Filename 
can be any combination of alphanumeric, period, and minus sign characters, 
but cannot exceed eight characters. This command is given just prior to 
discontinuing the immediate use of the program.

RESAVE filename

If the user wishes to make changes in a program that has been previously 
saved, use is made of the RESAVE command to save the changed program; i.e., 
the SAVE command cannot be used to resave an altered program. Note that the 
original program is purged upon use of the RESAVE command. The RESAVE 
command can also be used to place a current file on an existing permanent 
f ile.

NEW

This command is given when the user wishes to continue the use of BASIC by 
building a new program.

OLD filename

This command is given if the user wishes to select another saved program as 
a current program. Other forms of the OLD command are as follows.

OLD filename (xxxx,yyyy)

The statements numbered xxxx to yyyy, inclusive, of the program saved 
under the name filename are brought into the user’s working storage 
for processing.

OLD filename 1; filename 9;...; filename n

The n named programs are adjoined in the order given and are brought 
into the user's working storage. (The line numbers of the resultant 
program are not resequenced.) The contents of the current file can be 
included in the new file by the use of the name "*"  in the file name 
list. If the list is too long for one line, it can be continued on the 
next line if a semicolon is the last nonblank character before the 
carriage return.
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AUTOMATIC

This command causes the automatic creation of line numbers, beginning at 
the point at which the automatic mode is entered (or re-entered), with line 
numbers initially starting at 10 and incremented in steps of 10. These 
line numbers are generated by the system, appear in the terminal copy, and 
are written in the file, just as though the user had typed them.

Another form of AUTOMATIC is

AUTOMATIC n,m

Automatic creation of line numbers begins with line number n and are 
incremented by m.

Normally, the generated line number is followed by a blank. Any nonblank, 
nonnumeric characters affixed to the end of the command word suppresses the 
blank. For example:

AUTOMATICNB or AUTOMATICX

No further commands are recognized while the system is in automatic mode. 
The automatic mode is cancelled by a carriage return immediately following 
the issuance of an asterisk and line number.

DELETE

This command is given when the user wishes selective lines of a current 
file deleted. The DELETE command must be accompanied by operands to 
indicate lines to be deleted. For example:

DELETE a,f-k

results in lines numbered a, and f through k being deleted.

This form of the command,

DELETE;*

results in all lines of the current file being deleted.

TAPE

This command implies that statements are to be entered from the paper-tape 
reader instead of the keyboard. See ’’Entering the Program From Paper Tape”, 
Section III, for detailed instructions.

STOPPING PROGRAM EXECUTION

Most BASIC programs are designed to process data, display the results, and 
then halt. In these cases, the system automatically returns to a 
"ready-for-further-input’’ mode, indicated by the word READY and an asterisk 
printed out by the terminal. All control commands described above are accepted 
in this mode.

Some programs, however, are designed to ask for keyboard input during 
execution. The input is processed, the results displayed, and the program then 
continues. When a program is awaiting numeric input, the response S (or any word 
beginning with the letter S, e.g., STOP) will cause termination of the program.
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SECTION III

TERMINAL OPERATION AND PROCEDURES

TERMINAL OPERATION

The assumption is made in this manual that the terminal available to the 
user is a Teletype^- Model 33 or 35. With this terminal, the communication 
between user and computer is displayed by means of typed copy on paper. The 
Teletype keyboard is a standard typewriter keyboard for the most part, but there 
are special-purpose keys that the user must be familiar with. These are as 
follows:

Function

Depressing this key returns the carriage and transmits the 
typed line to the system. The computer ignores the typed 
line until this key is depressed.

When these keys are depressed simultaneously, the terminal 
deletes the entire line being typed. The word DEL is printed 
and the carriage is returned. The line is ignored by the 
computer.

SHIFT PLUS The @ symbol is located on the P key and is generated when 
depressed with either shift key. It is used to delete the 
character or space immediately preceding the @. If this key 
is depressed n times, the n preceding characters or spaces 
are deleted. For example:

ABCWT@@DE is treated as ABODE when RETURN is depressed.

AB C@@@CDE is treated as ACDE when RETURN is depressed.

Depressing this key causes the system to discontinue 
printing or computation. One type of terminal requires that 
a BRK-RLS (break-release) button be depressed following the 
use of BREAK in order that operations continue. BREAK should 
be used sparingly and with discretion.

1-For a complete description of the Teletype unit, refer to instruction manual 
accompanying the unit.
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After the terminal prints READY and an asterisk on a following 
user can begin entering his new program, add or modify statements 
program, or use one of the control commands (e.g., LIST or RUN), 
log-on sequence follows:

HIS SERIES 6000 ON 05/28/74 AT 9.183
USER ID—DOE
PASSWORD

SYSTEM ? BASIC
OLD OR NEW-NEW
READY
*

line, the 
in an old

A typical

This example illustrates the most elementary use of the OLD/NEW selection 
of programs.

ENTERING THE PROGRAM

After the terminal prints READY, it indicates its availability for input 
from the user by printing an asterisk on the next line at the left margin. 
Thereafter, each carriage return generates an asterisk at the left margin of 
each succeeding line, indicating readiness for input. Each statement should 
begin with a line number (after the asterisk) that contains no more than eight 
digits and contains no spaces or nondigit characters. The RETURN key must be 
depressed at the completion of each line of input to achieve a carriage return 
and transmission of the information to the computer.

The program input for a simple program, following READY and the subsequent 
asterisk, appears as follows (refer to Section IV for information pertaining to 
the formatting of statements).

READY
*10 FOR I = 1 to 45
*20 PRINT 2**1;
*30 NEXT I
*40 END
*RUN

This program prints the powers of 2 for exponents 1 through 45 upon the 
receipt of the control command RUN.

ENTERING THE PROGRAM FROM PAPER TAPE

If the user wishes to enter a program from paper tape, the user responds 
with the control command TAPE after READY. The procedure for using paper tape is 
as follows:

1. Place paper tape in terminal tape reader.

2. Select tape-input operating mode, if required.

3. Start tape reader.
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RUNNING THE PROGRAM

After typing in the complete program, the user types the control command 
RUN and depresses the RETURN key. If there are no format errors, the computer 
executes the statements and the terminal prints out the results. If it is 
obvious to the user that wrong answers are being given, the BREAK key can be 
depressed and output ceases.

The BRK-RLS button must then be depressed in order to permit further use of 
the system. If logical errors were made by the user in constructing a program, 
the results are erroneous or may not appear at all. Logical errors do not 
generate error messages. They must be found by analyzing the program. Upon 
completion of program execution and its resulting output (if any), the terminal 
prints READY to indicate the system’s availability for further input. If the 
user wishes to modify a program, the user can do so by retyping only those 
statements requiring change to achieve the desired modification. When the 
control command RUN is again given, a new output will be produced. The 
modification process can be repeated as often as the user wishes. The control 
command LIST can be used at any time the user wishes to inspect the current 
content of a program; it will show the result of any modifications.

If the user wishes to save a program for use at another time, control 
command SAVE filename is used, the system responds with

DATA SAVED-filename

where filename is the name under which the program is saved. If the user wishes 
to discontinue working with a present problem but wishes to continue the use of 
BASIC, either the command NEW or OLD can be used. If NEW is typed, the system 
responds with READY and the user can then enter a new program. If OLD is typed, 
the system asks for OLD FILE?. When the old program name filename is supplied, 
the system responds with READY. Modifications can be made, as with a NEW 
program, and the program can be listed. Upon the control command RUN, the old 
program is executed. (The entry OLD filename bypasses the request OLD FILE?.)

NOTE: The old program must be a BASIC program and one saved at a previous 
session at the terminal. Access to programs other than the user’s 
requires use of the ACCESS subsystem as described in Section V, 
"File Access".

If, while BASIC is requesting input from the terminal, the user types the 
control command DONE, the time sharing system signs the user off the BASIC 
system but permits selection of another system within the confines of the time 
sharing system and continuation with the use of the computer. If, during 
execution of a BASIC program, the program halts and asks for new data input, a 
response of STOP (or S) breaks off program execution.

GETTING OFF (LOG-OFF) PROCEDURE

If, while BASIC is requesting input from the terminal, the user types the 
control command BYE, the time sharing system ”logs-off” the user and disconnects 
the terminal. The time sharing system then gives the user a summary of the 
amount of time and resources used for this run and the total amount of the 
user’s resources used to date.
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SECTION IV

ELEMENTARY BASIC

STATEMENT DEFINITION

Each BASIC statement consists of the following elements arranged in the 
order given:

Statement (or line) number - by its ascending order, indicates the 
processing sequence of the statement.

BASIC word - specifies the computer operation to be performed.

Parameters - in most statements are variables, expressions, and numbers 
used in or to direct the operation performed by the statement.

MATHEMATICAL NOTATION AND OPERATIONS WITHIN A STATEMENT

Variable Representation

In the BASIC language, a variable can be represented by

1. a letter
2. a letter and a digit
3. either of the above, followed by the character $

For example A,Z,K6, and X may represent variables, but AR, Z12, 6K, and 22 
cannot. The inadvertent use of the digit 0 for the letter 0 (and vice versa) in 
a variable causes errors in a program; use of the letter 0 or the digit 0 in 
variable representation is not recommended. The user may find the choice of a 
letter as a mnemonic for a variable helpful; for example, P for price, S for 
sales, and N for numbers.

Variables with $’s are restricted to the assignment of strings 
(alphanumeric data) and are referred to as "string variables", in contrast to 
variables without the § that are referred to as "numeric variables". Numeric 
variables, when used as a starting point in calculations (e.g., for a counter), 
have an initial value of zero. String variables have an initial value of zero 
when used for character count.

A BASIC variable is assigned a value, during the execution of a program, 
from the numbers' given in a related LET, FOR, READ, or INPUT statement. It 
retains this value during the processing, unless it is reassigned a new value by 
another of these statements.

4-1 DD16



9iaa

•xoMod q4£ 04 OT ^q p9TxdT4Xnui
X aqeoTpuy 04 £31 se ueqqjJ^ oq qsnui 4T -'OOO'OOO'OT quasexdex 04 Joquinu
p uaqqTJM eq qouueo £3 'aqduiexa J03 ’Jiequinu n quosoxdax qouu^o auox^ quauodxa 
ue pue 3 4^q4 oqow ’uoxqTSod qoaxxoo sqx seqeoxpuT 3 eqq 5utmoxx°J xabequT aqq 
sp 6uop se xequinu aqq uxqqTM axeq^Aue pauoTqysod aq upd quxod peuiToap aqj,

93001 JO Z.3T OOO'OOO'OT
83£9’6T JO £3£96’T <passoxdxa £96T

fr-368£.99K’3T JO 3-368£99fr83I ’ 0 | oq upo | 68£,99fr£ZT00 * 0

'uoTqeqou 3 ut 'ax^urexe xoj *01  jo xowod n s^ 
4T buyssaxdxa 04 quapPATnba '..uoxqeqou 3,, ut passaxdxa aq osjp upo xaquinu v

•afqpTXOJ 4ou 
9ie uoTqxsod qqqbxa aqq puoAaq sqxbTp aouxs paqnuiTxoxdde Axuo ax^ sanx^A xabxaq 
• st Axoq^Jnooe paquasaxdax aq ueo qpqq onx^A umuixxeui aqq 'snqx ’sanxPA
quTod-6uTqi?oxJ uoTSToaxd-axbuTS sp paxoqs sip sxaqumN • (£££££ fcupuesaidai 
sr?j ££fr'££ J° (uoTSSSidxs up st STqq) £/vi sqoaCax qnq 'sxaqumu si? 9STfr’£8V pu^ 
'I2CVS9Z.86*--  '68Z.99K3T '9Z.9-£- ‘l 'XO’O sqdaoou 0ISV9 ’uixoj x^urroap UT 9q lsnui
pue 'sqTbyp outu 04 dn utp;uod upo '9Aiqp5gu 10 aATqjsod aq upo xaquinu v

sxaqumN jo asp

•qxnsax sqoaqqa buxuiuiexboxd 
ssiGApp ou ' squauiaqnqs WIG ut poTjToads sip OT ueqq ssax sqdxxasqns jo ssnxPA 
jt 'kxssjaAuoD •poqejauab st abassaui 1011a up 'quauiaqaqs WIG ut pauoysuauiTp 
4OU ST axq^TJiPA exq^q J° qsTT oqq pup axq^TJ^A OTq^q JO 4STX qqTM pasn st OT 
uaqq ioqaajb anx^A a q4X^ qdjjosqus a Ji ’anx^A ^XP^q JO aqq JOj OX ^q 
OX jo anx^A u pua axq^TJ^A JSTT oqj jo qdTxosqns aqq toj OX J° onx^A su5tssp 
buTUOTSuauiTp oTqeuioqnv ’saspo tpns ut buTuoysuauiTp DTqauioqna toj sspiAOid DISV3 
•Tiioao ssax JO OX J° sqdTJosqns jt pajTnbaj qou st squeuieq^qs WIG ut saxq^yxaA 
axq^4 J° ssxq^P1^ JSTX JOJ sqdTJosqns jo sanxeA J° uoxqPOTjToadg

•paTxduiT oip ssax J° OT J° sqdTJDsqns 'asTMiaqqo .'quauiaqaqs WIG ut paTjToads 
sq qsnui sqdTJDsqns S47 jo anx^A uinuiTxaui aqq 'quauiaqaqs Aua ut psousisjai 
aq upo axq^JJ^A oxq^4 ajojae ’(084 03)1 JO (£X'SX)S si? qons Aq paquasajdax aq 
upo qeqq Apiip xpuoTsuauiTp-OMq 1? jo quauiex9 up saqaubTsap axqpTJ^A oxq^q V

•paTxduiT st ssax J° OX J° JSTT asTMxaqqo quauiaqaqs WIG ut paTjToads aq qsnui 
(4STX jo 9ZTS /ea*T)  qdTJOsqns sqy jo anx^A uinuiTxeui aqq 'quauiaqaqs Au^ ut pasn 
aq upo axq^TJpA JSTT e ajojag -(08)G JO (H) d '(9X)d sp qons Aq paquasaxdax aq 
upo 4^q4 Apiip x^uoysuauiTp-auo e jo quauiax9 up saquubTsap axq^TJUA JSTT V

•(0 qou '*a*T)  x UTbaq pxnoqs sgrqPA qdTxasqng -sassqquaipd 
Aq pasoxoua aq sApmxp qsnui qdTxosqns aqj, * (0-9'(£'£) V) JO (3+X) qons 
uoTSS9idx9 OTqauiqqTxe up io 'axq^TJpA 'uobaquy up aq upo qdqxosqns aqq aiaqM

(qdjjosqns 'qdTxosqns) auipu axq^TJPA
xo

(qdTxosqns) auieu axq^TXPA

se 0ISV3 ut paquasaxdax 9ip saxq^TJ^A po4dTJOsqnS

saxq^TXi?A axq^l pu^ 4STq



Arithmetic Operations

Five arithmetic operations can be performed by BASIC. Each of the 
following symbols represents an arithmetic operation that can be included in an 
expression.

Operator symbol denotes

addition 
subtraction 
multiplication 
division
raise to a power

as illustrated by

A + B

A**B  or A

Relational Symbols

Six relational tests can be made with BASIC. Symbols 
relationships can be used in statements when comparisons 
symbols and illustration of their use follow.

representing these 
are required. The

Relational symbol denotes

is equal to
is less than
is less than or

equal to
is greater than
is greater than or

equal to
is not equal to

as illustrated by

A = B
A < B
A < = B or A = < B

A > B
A > = B or A = > B

A <> B or A X B

Those terminals that lack the < (less than) or > 
can make use of an alphabetic code to obtain required 
Appendix E.

(greater than) characters 
relational symbols. See

Use of Expressions

The computer performs its primary function (that of computation) by 
evaluating expressions contained within program statements. These expressions 
are similar to those used in standard mathematical notation with the exception 
that all BASIC expressions must be complete within a statement and a statement 
is restricted to a single line. Expressions are made up of numbers, variables, 
operations9 and functions by themselves or in conjunction with one another.
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Refer to Section V, "Additional Functions", for details concerning the use 
of these functions.

In addition, the user can employ 
his own functions.

the DEF statement to define one or more of

Miscellaneous Functions

A set of miscellaneous functions is available for use to provide a variety 
of non-mathematical operations. These are as follows:

Function means obtain

TIM(X) elapsed processor time
CLK$ time of day
DAT$ calendar date
NUM(X) count of matrix data elements
SST(X$,Y,Z) selected characters of a string (substring)
TAB(X) character print position
SPC (X) space print position
LEN(X$) number of characters in string
LIN (X) last line number encountered in reading/writing file
ASC(X) numeric value of character or abbreviation
STR$(N) expression to string conversion
VAL(S$) string to expression conversion
TST(S$) nonzero output if string can be interpreted as a number
HPS (X) horizontal point position of next field, in current

line, of file being written

Refer to Section V, 
of these functions.

"Additional Functions", for details concerning the use

STATEMENT DESCRIPTIONS

Purpose: A concise statement of the operation it performs.

Format: The general form for its use in the program, with the literal entries 
in CAPITAL letters and descriptive names for variable entries in 
lower-case letters enclosed within the symbols . Parentheses are 
to be inserted as indicated. Note that an expression can be either a 
simple variable or a formula.

Examples: Typical uses are given to explain and clarify the format. Statement 
numbers are arbitrary and are used for illustrative purposes.

Rules: Requirements and cautions concerning the use of the statement.

Remarks: Pertinent comments related to the uses of the statement.
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Arithmetic Statement

Purpose: valueTo evaluate an expression and assign the 
specified variable.

Format: LET <variable> = <fexpression

Examples: 1. *10 LET X=X+1
2. *20 LET W7=(W-X4+3)*(Z-A) /(A-B)-17
3. *30 LET X(6)=0

Remarks: The LET statement is not a statement of algebraic equality; it is an 
assignment or replacement statement.

A variable defined in a LET statement can be subscripted or 
unsubscripted.

Multiple variable replacement is permitted within a LET statement. 
For example:

*10 LET A=B=C
*20 LET A=B=C=100
*30 LET A (I)=B(X+Y/Z)=C(J)
*40 LET A(B(J))=B(J)=C(5)
*50 LET E$=F$=G$
*60 LET E$=F$=G$="MULTIPLE REPLACEMENT"
*70 LET H$ (B(J) )=H1$ = "EXAMPLES"

Replacement is executed on a right-to-left basis. A numeric BASIC 
variable cannot be replaced by a string variable and vice versa. 
Multiple replacement is limited to 20 elements within one LET 
statement.

The BASIC word LET can be implied; i.e., the statement

*10 X=X+1

implies LET precedes the 
statement.

variable X and is a valid assignment
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Specification Statement

CHANGE

Purpose:

Format:

Examples:

Rules:

To permit translation of data from numeric code representation to its 
equivalent string character and, conversely, string character to 
numeric code.

CHANGE <yariable> TO <yariable^>

1. *10 CHANGE A TO Al$

Elements of numeric variable 
stored in string Al$.

A are converted to characters and

2. *20 CHANGE Z5$ TO X

Characters in string Z5$ are converted to 
equivalents and stored in the elements of X.

their numeric

1. One variable must be a numeric variable, the other a string 
variable.

2. The number of characters to be converted is limited to 132.

3. If a numeric variable has not been previously dimensioned, it is 
automatically dimensioned by 10.

4. When the conversion is to be from a numeric code list to a 
character string, it is necessary for the user to provide a 
count of the number of elements to be converted. This is done 
prior to the CHANGE command by an assignment statement that 
stores the desired count in element (0) of the numeric array.

For example:

*10 LET A(0) = 15
*20 CHANGE A TO Al$

directs the program to convert fifteen of the numeric elements 
in list A to their related characters and concatenate them in 
string Al$.

If the count specified for conversion is smaller than the number 
of items in the numeric list, the remaining characters are 
truncated; if the count given is larger, the string contains 
irrelevant information.

5. When a string is converted to numerics, a count is not 
specified. The complete string is converted if the numeric array 
is of sufficient length. If the array dimension is smaller than 
the string length, an error message occurs at execution time. If 
the string characters do not fill the entire array, the 
remaining array elements remain unchanged.
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Specification Statement

DATA

Purpose: To specify numeric values for variables in a READ statement.

Format: DATA /number or comma-separated numbers

Example: *10  READ A,B,X,L1,Z

*100 DATA 1,3.4,7,-167.921,1.9E5

Rules:

1. Only numbers (positive or negative) are allowed; numbers can be 
written conventionally or with E-notation.

2. The numbers in the DATA statement must be in the same sequence 
as the respective variables in the associated READ statement (in 
the example, X = 7).

3. The numbers can be in one or more DATA statements, but the 
sequence must correspond to that for the variables in the READ 
statement. That is, the DATA statement in the example could be 
replaced by as many as five DATA statements.

Remarks: DATA and READ statements are always used jointly.

The collection of all numbers in all of the DATA statements of a 
program is referred to as a "data block."

The placement of DATA statements in a program is arbitrary; common 
practice is to collect all of the DATA statements in one place in the 
program.
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Input/Output Statement

INPUT

Purpose: To permit the input of desired values of variables during program 
execution time.

Format: INPUT <<variable or comma-separated variables

When, in the execution of the program, this statement is reached, a 
question mark is printed. The user must then enter a number or 
sequence of numbers before the program can continue.

Example: *10  INPUT X,Y,Z is entered into the program as a
statement

? but only a question mark appears 
during execution; the user is 
then to type the comma-separated 
values of X, Y, and Z after the 
question mark.

Rules:

1. Each INPUT statement must be positioned logically ahead (in the 
order of processing) of the statement that is to use the data 
values requested.

2. The numbers listed after the question mark must also be 
separated by commas.

3. The numbers must be typed in the same sequence as the variables 
to which they are assigned.

4-13 DD16



9iaa

S3 SI S39 JO 1OOH JHVOOS 3HJ, 

'S39 = X JT 'qnoquTJd aqq ut sqjnsaj 

(X)HOS mSIm 'X mJO XOOH SHYnOS 3HiLm *LNIHd  09*  

£ SI X JO jmVA JHJ. 

= X JT 'jnoquTJd aqq ut sqinsaj 

X * MSI X JO SOTYA JH1« iLNIHd OS*

•’£ asn JO

noiiotos anOiNn on 

qnoqujjd aqq ut sqjnsej 

iiNOiimos anOiNn onm inzhj ofc*

•uoTq.Enq.ound puE 
i quauieqEqs aqq 
e jo uoTqnoexe

’Tac[eT oq pajjajaj st qxeq uiTqaqjaA sjqj, 
saoads BuTpnyouT 'paonpojdej st pasojoue st jeAaqaqM 
ut s^jeui uoTq.Eq.onb UTqqjM pasopoue st q.T 'uiEj6ojd 

aqq. 6uTJnp uiTq.Eq.ieA pequyjd eq oq st qxeq i9A9ueqM

•’3 ssn jo

•senjEA peqnduioo g jo q.noq.UTJd eqq ut sqjnsej

3**X'J+3'Z/A'(V)dXS'D ¥9 INIHd 03*

•q.ooj ejEnbs sq.T 'jequinu q.Eqq. jo qq6TJ 
eqq. oq seoEds msj e puE 'x jo enjEA aqq jo BujquTJd aqq ut sqjnsej

(X)HOs'X INIHd OT*

:p esn jo

•pejTnbor uoTqEJedo qujjd aqq uodn quapuadep 'uijoj ut
Ajea ued qnq jjNIHd proM DISVQ sqq qqjM sujbeq quauieqEqs JiNIHd Aj3A3

•uoTqnoaxe uiE.r5o.id jo qnoqujjd aqq ut outj e dT^s

•3 puE 7 sesn jo uoTqEUTquioo e qno quTJj •£

•spaqEp JO 'UOTJEUIJOJUT 
'soBessoui se suiojt qons Ajddns oq 'uijqEqjaA 'qxeq qno quTJj *3

• suoTqEqnduioo jo qjnsaj aqq qno quTJj

:suoTqEjedo 
qujjd 6uTMOf[Oj aqq jo euo uuojjed oq uieqsAs aqq qonjqsuT oj.

ajduiexa

ajduiExg

ajduiExg

: qEuuoj

esodjnj

INIHd

quauieqEqs qndqno/qndui



Input/Output Statement

Example of Use 4:

When a statement such as

*70 PRINT

is encountered by the program during its execution, the terminal 
carriage is advanced one line at that stage of program execution.

Remarks: The form in which BASIC prints numbers is not under the control of
the user. The following items apply to the printing of numbers when
PRINT statements are utilized.

1. When a number is an integer, the decimal point is not printed.

2. When a computed value consists of an integer with more than
seven digits, BASIC prints

• the first significant digit
• followed by a decimal point
• the next five digits (the integer is rounded)
• the letter E
• followed by a space
• and finally, a number indicating the power of 10 (how many

places the decimal point is to be moved to the right).

For example, the integer

32437528259 becomes 3.24375E 10 when printed.

3. No more than seven significant digits are printed.

4. Numbers less than 1.0 are printed with a decimal point followed 
by up to seven significant digits.

For example,

.1234567

would be printed exactly as shown, whereas the number

.01234576978

would be rounded and printed as

.0123458

5. Numbers less than 0.0001 are printed in E-format.

For example,

.00001234567

would be rounded and printed as

1.23457E-05
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Input/Output Statement

PRINT USING

Purpose: To instruct the system to print out a formatted line.

Format: PRINT USING -^statement number, output list> 

whe re:

"statement number" is number of a statement in the program that 
contains format control characters and printable constants; 
"output list" consists of comma-separated arguments to be printed 
in sequential order.

*RUN

Example: *10 A = 100
*20 B = 200
*30 C = -300
*40 D$ = "END OF LIST"
*50 PRINT USING 60,A,B,C,D$
*60 : #### #### #### ’LLLLLLLLLLLLLL
*70 END

##100)^2 00#-30 OJzfEND OF LIST

Rules:

1. The statement number named in a PRINT USING statement points to 
an "image" statement that formats the line to be printed. The 
image statement is of the form

statement number: image

2. The image of an image statement (colon-separated from the 
statement number) consists of format control characters and 
printable constants.

3. Format control characters are as follows:

(apostrophe) - a 1-character field that is filled with the 
first character in an alphanumeric string, regardless of string 
length.

# (pound sign) - the replacement field for a numeric character; 
each # specifies a space for one digit; a # specifies space for 
the minus sign if sign is present.

fftf (four up-arrows) - specifies scientific notation for a 
numeric field (E-format).

4. Printable constants are all  characters other than format control 
characters.

*
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Input/Output Statement

READ

Purpose: To read values listed in DATA statements and assign them to specified
variables.

Format: READ ^variable or comma-separated variables^

Example: *10  READ A,B,X,L1,Z

• •
*100 DATA 1,2,7,2,-167.921

Rules:

1. Each READ statement must be positioned logically ahead (in the 
order of processing) of the arithmetic or PRINT statement that 
is to use the data requested.

2. The variables in a READ statement must be in the same sequence 
as the respective values in the associated DATA statement (in 
the example, 7 is assigned to X).

Remarks: READ and DATA statements are always used jointly. If there are not
enough numbers in the data block (collection of DATA statements) for 
the variables in a READ statement, then the program is assumed to be 
finished, no further processing of data occurs, message OUT OF DATA 
is printed, and the program terminates processing.

If a READ statement is executed more than once, as if in a loop, the 
data block supplies the next available number for each execution, 
unless a RESTORE statement is executed.
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Loop and Subroutine Statement

CALL

Purpose: To call a program, previously saved on a permanent file, for use as a
subroutine within the primary program.

Format: CALL -^filename, password^

Example: *10  DEF FNP(X,Y)=SQR(X*X+Y*Y)
*20 CALL SUB1
*30 DATA 3
*40 END I

Program SUB1, previously saved, is as follows:

*10 READ B,C
*20 IF B=0 THEN 70
*25 CALL SUB2
*30 LET A=FNP(B,C)
*40 PRINT ”HYPOTENUSE=”;A
*50 GOTO 10
*60 DATA 4,0,0
*70 RETURN

Program SUB2, previously saved, is as follows:

*10 IF B > 0 THEN 40
*20 PRINT "NEGATIVE ARGUMENT"
*30 STOP
*40 IF C > 0 THEN 20
*50 RETURN
*60 END

Rules:

1. All variables and functions must be common to the primary 
(calling) program and the called programs.

2. The return from a called program to the calling program must be 
by the way of a RETURN statement.

Remarks: A password is required only if one is attached to the filename.

Multiple returns are permitted within a called program. The return is 
always to the statement immediately following the CALL statement. A 
called program can call other programs.

An END or STOP statement to terminate execution can be in either the 
calling or called program.

Line numbers in calling or called programs are completely 
independent.

DATA statements are compiled from the primary program first, and then 
from each of the called programs in the order in which the CALL 
statements are encountered.

A total of 15 different programs can be called from the primary and 
called programs.
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Rules:
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specify the same

Loop and Subroutine Statements

GOSUB and RETURN

Purpose: GOSUB - To direct the system to the first statement of a subroutine
sequence that is located elsewhere in the program (i.e., to ’’call" a 
subroutine).

RETURN - To return the processing to the next statement following the 
GOSUB statement used to call the subroutine.

Format: GOSUB <number of first statement of subroutine>

Example: *80  GOSUB 200
*90 LET X = 5

• •
*200 LET X = INT(A/B) 

*350 RETURN

Statement 350 returns the processing to statement 90.

Remarks: A subroutine can be placed anywhere within a program but should only
be entered by the way of a GOSUB’statement. Return from a subroutine 
must be by the way of a RETURN statement; no other type of statement 
can be used.
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Logic Statement

IF-------- then
or

IF-------- GOTO

Purpose : To direct the system to either go to a designated out-of-sequence 
statement if a certain condition is met or proceed to process in 
sequence, thus providing a 2-way conditional switch.

Format: IF <expression> relation <expression> iTHENl <statement number)>
IGOTOI

Rule :

Examples: 1. *10 IF SIN(X) =
SIN(X) =

M THEN
M GOTO

80 or
80*10 IF

2. *20 IF G=0 THEN 6 5 or
*20 IF G=0 GOTO 6 5

In each example, if the condition is met, then the computer transfers 
to the designated statement number; otherwise, it proceeds to process 
the next statement in sequence.

BASIC provides six relational tests, 
representing relationship can be used in 
statements when comparisons are required.

The following symbols
IF-------THEN or IF-------GOTO

Relational
Symbol denotes as illustrated by

is equal to
is less than
is less than or 

equal to
is greater than
is greater than 

or equal to
is not equal to

A = B
A < B
A <= B or A = <B

A >< B or A <C>B

Those terminals that lack the < (less than) or > (greater than) 
characters can make use of an alphabetic code to obtain required 
relational symbols. See Appendix E.
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Logic Statement

STOP

Purpose:

Format:

Example:

Remark:

To stop the execution of the program.

STOP

*250 STOP
• •
• •

*340 STOP
• •
• •

*990 END

This example illustrates that there can be more than one STOP 
statement within a program, and if any one is processed, the program 
is terminated.

STOP is the equivalent of GOTO XXXX, where XXXX is the line number of 
the END statement in the program.

I
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Utility Statement

CHAIN

Purpose: To permit sequential compilation and execution of a series of BASIC
programs.

Format: CHAIN •(^filename , password, line number>

Examples: 1. *10 CHAIN FILE1,PASS1,100
2. *20 CHAIN A$,PASS2
3. *30 CHAIN B$,1234,

Rules:

1. The filename can be expressed in the following manner:

a. in ASCII characters, a limit of eight characters

b. enclosed in quotes; i.e., "filename”

c. as an alphanumeric variable, subscripted or unsubscripted, 
with the values of the variable and subscript (if any) 
assigned at compilation or execution times.

2. If a file with a password is named in a CHAIN statement, the 
password must accompany the filename.

3. The CHAIN statement permits chaining to a line number within a 
file.

4. Each CHAIN statement is restricted to one filename.

5. If a password is all numeric and no line number is specified, 
the password must be delimited by a trailing comma; otherwise, 
the password is interpreted as a line number.

Remarks The current file and a file named in a CHAIN statement must be files 
saved prior to any attempt to perform the chaining function.

If a line number is given in a CHAIN statement, it must be given as a 
numeric value.

There is no limit to the number of programs the user desires to 
compile and execute by means of CHAIN statements.

The use of double quotes to enclose a filename permits compatibility 
with programs written for other systems.
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Documentation Statement

REM

Purpose: To permit the insertion of an explanatory remark in a program.

Format: REM <followed by the remark>

*50 REM INSERT DATA IN LINES 900-1000.
*60 REM THE FIRST NUMBER IS N, THE 
*70 REM NUMBER OF POINTS REQUIRED.

Remarks: The computer stores the text of the REM statement and does not
process it. A GOSUB, IF-------- THEN, or GOTO statement can refer to a
REM statement by referencing its statement number. When a remark 
exceeds a line, a statement number and REM must be typed on each 
succeeding line before continuing the remark.

Programs containing distinctive parts such as subroutines or loops 
should have these parts labeled by means of REM statements. Such 
labeling readily identifies sections of a lengthy program and permits 
the user to rapidly scan the program if corrections or additions are 
required.
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7. Move down to second line in each column.

8. Write first given "new miles” value in column one.

9. Write second given "new miles" value in column two.

10. Write second given "gallons of gasoline" value in column four.

11. Subtract last value in column one from last value in column two and 
write result in column three.

12. Divide last value in column three by last value in column four and 
write result in column five.

13. Move down to third line in each column.

Continue writing of appropriate values in proper columns and making 
computations until all data is utilized. Move down to next line after 
completing each "average miles traveled per gallon of gasoline" 
computation and writing of result in column five.

14. Divide total number of miles traveled by total gallons of gasoline 
used and title the result "Overall average miles traveled per gallon 
of gasoline".

Converting to BASIC Language

Having determined the required operations 
the operations into BASIC statements.

it is now necessary to convert

The following relationships and abbreviations will facilitate the writing 
of the program:

M = N-L and A = M where:
G

M = miles traveled

L = old miles

N = new miles

A = average miles per gallon

G = gallons of gasoline
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60 IF N=0 THEN 190

Directs the system to execute statement 190 instead of statement 70 if the 
value assigned to N in statement 50 was 0; i.e., last entry in data block.

70 READ G

Assigns the next value in the data block to variable G; i.e., 14.8 to G
(gallons of gasoline)

80 LET M=N-L

Directs the system to subtract the value of L from the value of N and 
assign the difference to variable M (miles traveled).

90 IF M=0 THEN 120

Directs the system to execute statement 120 instead of statement 100 if the 
value assigned to M in statement 80 was 0.

100 LET A=M/G

Directs the system to divide the value of M by the value of G and assign 
the resulting value to A (average miles per gallon).

110 IF A <>0 THEN 130

Directs the system to execute statement 130 next instead of statement 120 
if the value assigned to A in statement 100 was any value other than 0.

120 PRINT "YOUR TANK HAS A HOLE IN IT"

Directs the system to print out, verbatim, that information enclosed by 
quotation marks. This statement is executed only if the value assigned to A 
in statement 100 was 0, or if the value assigned to M in statement 90 was 
0.

130 IF A <35 THEN 150

Directs the system to execute statement 150 instead of statement 140 if the 
value assigned to A in statement 100 was less than 35.

140 PRINT "I DONT BELIEVE IT"

Directs the system to print out, verbatim, information enclosed by 
quotation marks. This statement is executed only if the value assigned to A 
in statement 100 was equal to or greater than 35.

150 PRINT L, N, M, G, A

Directs the system to print, in column form, the values of L, N, M, G, and 
A assigned in statements 30, 50, 80, 70, and 100, respectively.
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*5 REM TOTAL MILES/GALS
*10 PRINT "OLD MILES ";"NEW MILES ";"MITR ";"GAL GAS ";"AMPG"
*20 PRINT"--------------------------------------------------------------------------------------"
*30 READ L
*40 LET Ll = L
*50 READ N
*60 IF N=0 THEN 190
*70 READ G
*80 LET M=N-L
*90 IF M=0 THEN 120
*100 LET A=M/G
*110 IF A <> 0 THEN 130
*120 PRINT "YOUR TANK HAS A HOLE IN IT"
*130 IF A < 35 THEN 150
*140 PRINT "I DONT BELIEVE IT"
*150 PRINT L;N;M;G;A
*160 LET L=N
*170 LET G1=G1+G
*180 GO TO 50
*190 PRINT "TOTAL MILES/GALS",(L-Ll)/G1
*200 DATA 3332,3553,14.8,3801,7.4,3926,15.2,4091,11.3,4275
*210 DATA 10.9,4460,9.8,4628,9.8,4864,12.3,5250,13.6,5617
*220 DATA 6.7,6112,10.0,6379,14.0,0
*230 END
*RUN

OLD MILES NEW MILES MITR GAL GAS AMPG

3332 3553 221 14.8 14.93243
3553 3801 248 7.4 33.51351
3801 3926 125 15.2 8.223684
3926 4091 165 11.3 14.60177
4091 4275 184 10.9 16.88073
4275 4460 185 9.8 18.87755
4460 4628 16 8 9.8 17.14286
4628 4864 236 12.3 19.187
4864 5250 386 13.6 28.38235

I DONT BELIEVE IT
5250 5617 36 7 6.7 54.77612

I DONT BELIEVE IT
5617 6112 495 10 49.50000
6112 6379 267 14 19.07143

TOTAL MILES/GALS 22.43741
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SECTION V

ADVANCED BASIC

GENERAL

Advanced BASIC presupposes knowledge, on the part of the user, of the 
details contained in Section IV concerning the general use of BASIC statements 
and assumes that the user has acquired some skill in the application of these 
statements.

This section provides additional information pertaining to the use of
statements and is intended for the more experienced user who wishes to obtain 
more flexibility in programs or needs to solve more complex problems.

FLEXIBILITY IN PROGRAM OUTPUT FORMAT

General uses of the PRINT statement and PRINT USING statement were 
described in Section IV. For the advanced programmer, forms of the PRINT 
statement and PRINT USING statement are available that permit more flexibility 
in the formatting of the program output.

Formatting Output With a Comma or Semicolon

The end of a PRINT statement signals the end of the line, unless a comma or 
a semicolon is the last character of the statement.

For example, statement 20 in the program entry

* 10 FOR I = 1 TO 15
* 20 PRINT I
* 30 NEXT I
* 40 END
* RUN
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For the following program (note use of semicolon in statement 20) the 
printout of values would be in compacted zones as illustrated.

* 10 FOR I = 1 TO 15
* 20 PRINT I;
* 30 NEXT I
* 40 END
* RUN

1 2 3 4 5 6 7 8 9 10 11 12
13 14 15

Commas and semicolons can be used within the same PRINT statement. The 
statement

* 50 PRINT X,Y; Z,

results in the values of X and Z being printed in standard zones, while the zone 
of value Y would be compacted.

Text to be printed verbatim is referred to as a label. A label is printed 
just as it appears in the PRINT statement left—justified in a zone. If two or 
more labels appearing in the same PRINT statement are comma-separated, the first 
label is printed left-justified in the first zone and each succeeding label is 
printed left-justified in the next succeeding available zone.

The statement

* 10 PRINT "X VALUE", "SIZE", "RESOLUTION"

results in the printout

X VALUE SIZE RESOLUTION

Semicolon (or null-separated) labels in the same PRINT statement are 
printed with no character separation.

The statement

* 20 PRINT "OLD MILES"; "NEW MILES"

results in the printout

OLD MILESNEW MILES

If a label exceeds the length of a line, the line must be ended by 
quotation marks and its carryover on the next line or lines treated as 
additional PRINT statements.

Spacing Within an Output Line with Functions TAB(X) and SPC(X)

When used in a PRINT statement, functions TAB(X) and SPC(X) give the user 
additional control of spacing within an output line. These functions can be used 
as any field within the PRINT statement.

The TAB function is expressed in the form:

PRINT TAB (expression)? <data to be printed>
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In the example

* 10 FOR X = 1 TO 5
* 20 PRINT X; SPC(X); " + "
* 30 NEXT X
* 40 END
* RUN

the resulting printout is

1 + (separated by 1 space)
2 + (2 spaces)
3 + (3 spaces)
4 + (4 spaces)
5 + (5 spaces)

Formatting Line Output

A line of output (a printed line) can be formatted by the user by means of 
the PRINT USING and PRINT # USING statements.

The fields that compose the image of the image statement pointed to by the 
PRINT USING and PRINT # USING statements can be made up of the following types:

integer 
decimal

exponential 
alphanumeric

literal

Format control characters depict the fields within the image statement; the 
fields are separated by one or more literal characters (which may be blanks).

Each character following the colon of an "image” statement pointed to by a 
PRINT USING or PRINT # USING statement is treated as a print position, 
specifying either a literal or control character.

To facilitate explanation of format control characters and fields, the 
following examples make use of the PRINT USING statement only. The PRINT USING 
statement directs the system to immediately produce a visible result at the 
terminal upon program execution.

INTEGER TYPE FIELD

Each numeric of an integer type field is indicated by a pound sign (#); the 
field width must also include a # for the algebraic sign, plus or minus. Upon 
program execution, the numbers of an integer type field are right-justified 
within the field and rounded if they are not integral.
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Example:

* 10 LET A = 123.45
* 20 LET B = -3.456
* 30 LET C = -.017
* 40 PRINT USING 50,A,B,C
* 50: ###.## ##.#### #.##
* 60 END
* RUN

123.45 -3.4560 -.02

NOTE: The remarks concerning the use of the dollar sign and display 
of asterisks in regard to the integer type field also apply to 
the decimal type field.

EXPONENTIAL TYPE FIELD

An exponential type field is a decimal type field followed by four 
up-arrows (44 f 4) ; the up-arrows serve to reserve space for placing an exponent. 
The field width must include a # for the algebraic sign if minus. For negative 
values, a minimum of two #’s should be specified to the left of the decimal 
point to provide for the minus sign and at least one digit. The value is rounded 
as with decimal type fields.

Example:

* 10 LET A = 123000000
* 20 LET B = 123.456
* 30 LET C = -.0177
* 40 PRINT USING 50,A,B,C
* 50:###. ##44 4 4 #.####4 4 44 ##.## 4 4 4 4
* 60 END
* RUN

123.00E 06 1.2346E 02 -1.77E-02

ALPHANUMERIC TYPE FIELDS

An alphanumeric type field can be specified in one of four possible ways, 
each of these indicated by the use of a single quote (’) followed by one or more 
letters to indicate place of the alphanumeric string within the field. Note that 
the quote of the designated field is also a place holder. The fields are as 
follows:

’L...L indicates the string is to be left-justified within the field and 
blank-filled or truncated.

1R...R indicates the string is to be right-justified within the field and 
blank-filled or truncated.

1C...C indicates the string is to be centered within the field and 
blank-filled or truncated to the right. If an odd number of 
characters is to be centered in a specified format calling for an 
even number of characters, the string is centered one character to 
the left of a centered position.

’E...E indicates the string is to be left-justified within the field and 
the field is to be right-extended to accommodate the string if the 
string is longer than the field itself.
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DEFINING FUNCTIONS

The user can define any function which is expected to be used a number of 
times in a program by use of a DEF statement. The name of the defined function 
must be three alpha characters. The user can define up to 26 functions. One 
suggested method of accounting for the number of functions within a program is 
to label function names alphabetically; e.g., FNA, FNB..., FNZ.

The handiness of such a function can be seen in a program where the user 
frequently needs the function (e raised to -x squared). The function would be 
introduced by the statement:

* 10 DEF FNE (X) = EXP (-X2)**

and later on call for various values of the function by such statements as

* 10 0 LET A = FNE ( . 1)
* 200 LET B = FNE(3.45)

Such a definition can be
some function for a number of

a great time-saver when the user wants 
different values of the variable.

values of

The function to find the length of the hypotenuse of a right triangle 
serves as another example. Given sides of X and Y, the function can be formatted 
in the statement

* 20 DEF FNA(X,Y) = SQR (X**2  + Y**2)

The function can then be used in the program as often as desired. For 
example:

* 50 LET H = FNA(3,4)
* 60 LET G = FNA(A+6,B-3)

The PRINT statement

* 70 PRINT H,G

then results in the printout of the two required answers.

The DEF statement must occur previous to the use of the function in the 
program, and the expression to the right of the equal sign can be any formula 
that can fit onto one line. It can include any combination of other functions, 
including those defined by different DEF statements, and it can involve other 
variables besides the one denoted as the argument of the function. Thus, 
assuming FNR is defined by:

* 10 DEF FNR(X) = SQR (2+LOG(X)-EXP(Y*Z )* (X+SIN(2* Z)))

the current values of Y and Z are used in the computation of X.

A DEF statement can contain up to nine arguments; the total number of 
arguments for all DEF statements within a program is limited to 99.
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DATA INPUT DURING PROGRAM EXECUTION

There are times when it is desirable to enter data during the running of a 
program. This is particularly true when one person writes the program and saves 
it in the system and other persons are to supply the data when they wish to make 
use of the program. Data may be requested by means of an INPUT statement, which 
acts as a READ statement but does not draw numbers from a DATA statement. If, 
for example, the user is to supply values for X, Y, and Z into a program, the 
statement

INPUT X,Y,Z

appears ahead of the first statement that is to use these variables. When the 
system encounters this statement during program execution, the terminal prints 
out a question mark. The user then types values for X, Y, and Z immediately 
after the question mark, each separated by a comma, depresses the return key, 
and the computer resumes program execution.

An INPUT statement can be used in conjunction with a PRINT statement to 
permit identification of variable values being requested. The user can employ 
the sequence

* 20 PRINT “WHAT ARE X, Y, Z”;
* 30 INPUT X, Y, Z

and the terminal prints out the following during program execution:

WHAT ARE X, Y, Z?

to which the user must respond with values, on the same line. (Without the 
semicolon at the end of statement 20, the question mark would have been printed 
on the next line.)

If an INPUT statement is employed in a loop to repeatedly request input of 
a numeric value, program execution must be terminated by typing the letter S (or 
any word beginning with the letter S, e.g., STOP) after the question mark.

It may take a long time to enter large amounts of numeric values using 
INPUT statements. Therefore, INPUT statements should be used only when small 
quantities of values are to be entered, or when there is a requirement to enter 
values during the running of the program.

NOTE: The special case for matrix data input during program execution when 
use is made of the MAT INPUT statement is described in ’’Matrices” 
below.

A program to convert degrees Fahrenheit to Centigrade serves to illustrate 
the usefulness of the INPUT statement. Because this program is designed to loop 
back to the program beginning each time to demand another input, the user must 
type in the word STOP after the question mark at a time the user wishes to 
terminate the program.
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MAT C = (K) * A or 
MAT C = A * (K) Multiply matrix A by value represented by K. K may be 

either a number or an expression, but in either case 
it must be enclosed in parentheses.

MAT C - CON Each element of matrix C is set to one

MAT C = ZER Each element of matrix C is set to zero

MAT C = IDN Diagonal elements of matrix C are set to one's, 
yielding an identity matrix.

The last three MAT statements can also be written with subscripts suffixed 
to the right-hand side; e.g., MAT C = ZER(I,J). The use of this form is 
described below.

Special rules apply to the dimensioning of matrices which occur in MAT 
instructions. DIM statements indicate what the maximum dimension of a matrix is 
to be. Thus

DIM M(20,35)

means that M can have up to 20 rows and up to 35 columns. The dimensions of all 
matrices occurring in MAT statements must be specified in DIM statements; 
otherwise, automatic dimensioning (subscript values of 10 or less) is implied.

NOTE: Rows and columns of matrices are numbered 1 through n. That is,
there is no row or 
statements.

column numbered 0 in matrices used in MAT

The current dimension of a matrix can be determined either when it is 
initially defined by the dimension statement or by special usage of certain MAT 
statement forms. The four general forms used to accomplish dynamic 
redimensioning are:

1. MAT READ A(M,N)
2. MAT A = ZER(M,N)
3. MAT A = CON(M,N)
4. MAT A = IDN(N,N)

The first, MAT READ, redefines the current dimensions of matrix A as M rows 
and N columns and then reads M*N  data values to fill in the elements. More than 
one matrix may be redimensioned and read with a single statement.

The other three forms are used to redefine the current dimensions of a 
matrix (A) and then fill its elements with values as specified by the statement 
type.

The rules for dynamic redimensioning are as follows:

1. No dimension can be changed to a value that exceeds its original 
declaration in the DIM statement.

2. Using the statement types described above, dimensions can be redefined 
in either the upward or downward direction as long as the definition 
is within the bounds of item 1 above and the original declaration in 
the DIM statement.
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The following program illustrates some simple operations upon 
the use of MAT statements.

matrices by

★
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

10
20
30
40
50
60
70
80
90
100 
110 
120 
130
140 
150 
16 0 
170
180 
RUN

DIM A(2,3), B(2,3), S(2,3) 
DIM D(2,3), M(2,3), T(3,2) 
MAT READ A,B
REM SUM OF MATRICES
MAT S = A + B
MAT PRINT S
REM DIFFERENCE OF MATRICES
MAT D = A - B
MAT PRINT D
REM MULTIPLY MATRIX
MAT M = (2) * A
MAT PRINT M
REM TRANSPOSE MATRIX
MAT T = TRN(B)
MAT PRINT T
DATA 1,2,3,4,5,6
DATA 6,5,4,3,2,1
END

7 7 7

7 7 7

-5 -3 -1

1 3 5A)

2 4 6

8 10 12

6 3

5 2

4 1

The MAT INPUT statement permits input of data, pertaining to 
of a matrix, at program execution time. The function NUM(X) can be 
supply a count of the number of data elements entered; thus, the 
can be filled to any level desired (.i.e., user need not input data

the elements 
utilized to 

matrix array 
elements to

fill the entire array). The count of NUM(X) always reflects the number of input 
data elements for the most recently executed MAT INPUT statement. If more than 
one line of values is required, the line (and subsequent lines, if needed) is 
terminated with an ampersand (&) to indicate continuation. The ampersand may or 
may not be comma-separated from the last value. The MAT INPUT statement can be 
used with either 1- or 2-dimensional arrays. The 1-dimensional array is filled 
beginning with element 1. Two-dimensional arrays are filled in a row sequence.
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Function INT(X)

Purpose: To truncate a number to integer form.

Format: INT (expression)

Examples: * 10 PRINT INT (2.35)
* 20 PRINT INT (-2.35)
* 30 PRINT INT (2.9)

are three examples of this function placed in a PRINT statement and 
used to truncate a number. The resultant printouts would produce 2, 
-3, and 2, respectively.

Function RND(X)

Purpose: To generate random numbers for computational procedures requiring
random variables.

The general format isFormat:

RND (any variable or constant)

which produces a random number between (but not including) 0 and 1.

If a great number of these random numbers are produced, it becomes 
apparent that they tend to fall uniformly over the range, for the 
numbers come from a uniformly distributed population.

10 FOR L = 1 TO 20
* 20 PRINT RND(X),
* 30 NEXT L
* 40 END
* RUN

might generate the following:

0.3199251 0.0590169 0.4018556 0.6280534 0.2292995
0.8075665 0.964758 0.2424602 0.066037 0.368314
0.3074467 0.4493044 0.7489442 0.4024822 0.301177
0.7088735 0.2340001 0.9746831 0.5227955 0.6405085

If random integers between 0 and 9 are desired, statement 20 can be 
changed to read

* 20 PRINT INT (10*RND(X)),

which results in

3 0 4 6 2
8 9 2 0 3
3 4 7 4 3
7 2 9 5 6
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Function SGN(X)

Purpose:

Format:

Function

Purpose:

Format:

Examples

To determine the sign of an expression.

SGN (expression)

The function yields +1, -1, or 0, depending upon the value of the

Examples

expression. The following list gives the options:

(Value of expression) Yields

SGN (zero) 0
SGN (positive,non-zero) 4* * 1
SGN

* 10 IF

(negative,non-zero)

SGN(X) = 1 THEN 100

-1

In this statement, the value of X must be positive to accomplish the
transfer of processing to statement 100.

The statement

* 20 LET X = SGN(Y)*ABS(X)

assigns to X the sign resulting from the value of Y.

DET (X)

To obtain the determinant of the last matrix inverted.

DET (any variable or constant)

*10 MAT B=INV(A)
*20 LET C=DET(X)
*30 PRINT C

The program, when executed, inverts matrix A, stores the result in 
matrix B, and prints out the value of C, the determinant of matrix B.

The determinant can be made an element of a more complex numeric 
expression.

*10 PRINT 2*DET(X)
*20 IF DET(X)=0 THEN 60

Any attempt to invert a singular matrix does not stop the program, 
but DET(X) is set to zero. For any program, the user must decide if a 
determinant is large enough to be meaningful.
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Function SGN(X)

Purpose:

Format:

Examples

Function

Purpose:

Format:

Examples

To determine the sign of an expression.

SGN (expression)

The function yields +1, -1, or 0, depending upon the value of the 
expression. The following list gives the options:

(Value of expression) Yields

SGN (zero) 0
SGN (positive,non-zero) 4*  1
SGN (negative,non-zero) -1

* 10 IF SGN(X) = 1 THEN 100

In this statement, the value of X must be positive to accomplish the 
transfer of processing to statement 100.

The statement

* 20 LET X = SGN(Y)*ABS(X)

assigns to X the sign resulting from the value of Y.

DET(X)

To obtain the determinant of the last matrix inverted.

DET (any variable or constant)

*10 MAT B=INV(A)
*20 LET C=DET(X)
*30 PRINT C

The program, when executed, inverts matrix A, stores the result in 
matrix B, and prints out the value of C, the determinant of matrix B.

The determinant can be made an element of a more complex numeric 
expression.

*10 PRINT 2*DET(X)
*20 IF DET(X)=0 THEN 60

Any attempt to invert a singular matrix does not stop the program, 
but DET(X) is set to zero. For any program, the user must decide if a 
determinant is large enough to be meaningful.
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Function NUM(X)

Purpose: To supply count of number of data elements in response to request
from MAT INPUT statement.

Format: NUM (any alphanumeric character)

Refer to MAT INPUT statement under ’’Matrices” in this section for an 
example concerning use of NUM(X).

Function SST(X$,Y,Z)

Purpose: To extract selected characters of a string.

Format: SST(string variable, beginning character, number of characters)

Refer to the use of the LET statement 
String Manipulation", in this section 
of this function.

under "Alphanumeric Data and 
for an explanation of the use

Function TAB(X)

Purpose: To position data field at indicated character 
output line.

position within an

Format: TAB (expression) , <data to be printed>

Refer to "Spacing Within An Output Line with Functions TAB(X) and 
SPC(X)", in this section, for an explanation of the use of this 
function.

Function SPC(X)

Purpose: To insert spaces at indicated positions within an output line.

Format: SPC(expression); <data to be printed>

Refer to "Spacing Within an Output Line with Functions TAB(X) and 
SPC(X)", in this section, for an explanation of the use of this 
function.
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The listing of file A shows that it contains the following data:

000010 1, 2, 3, 4, 5, 6, 7, 8, 9,
000020 10, 11, 12, 13, 14, 15, 16,. 17, 18
000030 19, 20, 21, 22 , 23, 24, 25, 26, 27
000040 28, 29, 30, 31, 32, 33, 34, 35, 36
000050 37, 38, 39, 40, 41, 42, 43, 44, 45

The value of LIN can be assigned to a variable.

* 10 LET N=LIN(1)
* 20 PRINT ’’LAST LINE READ IS " ;N

Function ASC(X)

Purpose: To provide the numeric value of a specified character or, for the
case of non-printing characters, an abbreviation.

Format: ASC I(character)
I(abbreviation)

Examples: * 10 PRINT "VALUE FOR A IS ”;ASC(A)* 20 PRINT "VALUE FOR CR IS ”;ASC(CR)
f

* 30 END* RUN

results in
J

VALUE FOR A IS 65
VALUE FOR CR is 13

The value of ASC can be assigned to a variable.

* 10 LET X=ASC(A)
* 20 PRINT "VALUE FOR A IS ";X

The conversion equivalents for characters and non-printing characters 
are listed in the table "Numeric Code Table" in this section.

5-23 DD16



9TGG *3-9

96*3T  9*93T

ut sqpnsaj 'paqnoaxa uaqM 

aNS 09*  
(SHHVA'D XNIHd Ofr*  

($V)fIVA=D 1ST 09*  
..96’3TM=$S J3T 03*  
..9*9  3Tm = $V J.3T OT*

uiaj6ojd aqp, ’juaqsuoa pppaA a aq qsnui qvA jo apqayjaA 5utjjs eqp,

PV+V+($S)7VA*9  INIHd 09*  
($S)'IVA*3=TV  1ST 03*  

uoxssaxdxa opjauinu a jo quauiapa ire sa pasn aq uao jo 

($S)GVA=V j,aq 0T*  

apqayjaA a oq paufixssa aq uao qvA jo anpaA eqi :sapduiaxa 

(apqapjaA 5utjjs) qvA : qauixoj 

•epqapjaA Butjjs a Aq paquasaxdaj
6uTjqs a jo anpaA aip. oq buxpuodsajiod anpaA OTJauinu a eonpoxd op, :asodxnj

($S)qVA uoxqounj

•auoz aqq jo suoTqysod jaqoaxaqo 
buTupauiaj oqq Adnooo s^uapg *qpj  PPJM jt qoxqM ojut auoz qsappauis 
aqq ut paTjTqsnC-qqBpj Butjjs aqq jo quauiaoapd saxpduiT $H1S jo asn

99 993’Z.Z.

ut sqpnsax uiaxboxd aqq 'paqnoaxa uaqw

GNS OS*
$A-'$X INIHd 0V*  

(9 9)$H1S=$A 13G 09*
(n)$his=$x isq 03*  

993’Z.Z.=N isq 0T*

•sjtBtp
auias oqq 6ututp;uoo 6utjjs a oq k sjjoauoo $H1S 'Jequmu a st m axaqM

(N)$H1S INIHd 03*

Apqoajxp pasn aq uao io

(N)$H1S=$X 13G 0T*

apqayjaA 5utjjs a oq peubxssa aq uao $HJ»S jo anpaA aqp. : sapduiaxg

(uoTSsajdxa) $h,ls : qauuoj

•uoTssaxdxa ua Aq 
paquasajdaj xaquinu a jo anpaA a oq buTpuodsexjoo Butjjs a aonpojd oi : asodjna

(N) SHPiS uoTjounj



Function TST(S$)

Purpose: To produce a 1 as output if a string represented 
can be interpreted as a number, or produce a 0 if

by a 
the

string variable
string cannot

be interpreted as a number.

Format: TST (string variable)

Examples: The value of TST can be assigned to a variable

*10 LET T=TST(S$)

or can be used as an element of a numeric expression

*20 PRINT VAL(S$)* *TST (S$)
*40 IF TST(S$)=0 THEN 50

The program

*10 LET A$="49"
*20 LET T=TST(A$)
*30 IF T=0 THEN 50
*40 PRINT VAL(A$)
*50 END

when executed, results in

49

Function HPS(X)

Purpose: To provide a horizontal print position of the next field to be
transmitted to a specified file.

Format: HPS (file designator)

Examples: The function can be assigned to a variable

*10 LET P=HPS(0)

or can be used as an element of a numeric expression

*20 PRINT 12+HPS(0)

The program

*10 FOR X=1 to 8
*20 PRINT X;
*30 NEXT X
*40 LET A=HPS(0)
*50 PRINT A
*60 END

when executed, results in

12345678 49
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GOSUB statements can be used within subroutines to branch to still other 
subroutines. The following nonsense program illustrates the technique:

* 10 READ L
* 20 GOSUB 50
* 30 PRINT A,B,C,
* 40 STOP
* 50 REM THIS IS SUBROUTINE 1
* 60 LET A = 5
* 70 GOSUB 100
* 80 LET B = 10
* 90 RETURN
* 100 REM THIS IS SUBROUTINE 2
* 110 LET C = 15
* 120 FOR I = 1 TO L
* 130 LET C = IC*
* 140 NEXT I
* 150 RETURN
* 160 DATA 5
* 170 END

Statement 20 jumps the processing to Subroutine 1. Statement 70, in turn, 
transfers processing from Subroutine 1 to Subroutine 2. Statement 150 then 
returns the processing to the most recent point of departure -- statement 80. 
When statement 90 is encountered, processing is returned to statement 30. 
Statement 40 prevents the program from falling back into Subroutine 1 again and 
the program is terminated.

LOOPS

Frequently, there are operations in programming that must be repeated many 
times; therefore, some statements within a program must be executed many times. 
This repetition of a set of statements is referred to as a loop. For example, if 
a table were required of the first 100 positive integers and their square roots, 
it could be obtained by this program.

10 PRINT 1, SQR(l)
20 PRINT 2, SQR(2)

* 990 PRINT 99, SQR(99)
* 1000 PRINT 100, SQR(100)
* 1010 END

By means of two BASIC statements, a programming loop can be written that 
accomplishes the same as the program with 101 statements but in only four 
statements; namely,

* 10 FOR X = 1 TO 100
* 20 PRINT X, SQR(X)
* 30 NEXT X
* 40 END
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This method is also allowed:

— FOR X
— FOR Y 
r-FOR Z
L-NEXT Z 
r-FOR W
Lnext w

— NEXT Y 
r-FOR Z
LNEXT Z

—NEXT X

END

This method is not allowed; note the cross-over of the loops:

—FOR X
pFOR Y

—NEXT
Lnext

Loops can also be created within a program by the use of GOTO and READ 
statements. If a READ statement contains a variable to which the user wishes to 
assign more than one value, a GOTO statement directs the program to loop back to 
the READ statement and assign another value.

The loop is performed as many times as there are values available in a DATA 
statement. When the values have all been assigned, execution of the program is 
terminated and the message OUT OF DATA is printed.

The following sample program illustrates the use of a GOTO-READ loop:

10 READ A,B,D,E
15 LET G = A*E-B*D
20 IF G = 0 THEN 65
30 READ C,F
37 LET X = (C*E-B*F)/G
42 LET Y = (A*F-C*D)/G
55 PRINT X,Y
60 GOTO 30
65 PRINT "NO UNIQUE SOLUTION"
70 DATA 1,2,4
80 DATA 2,-7,5
85 DATA 1,3,4,-7
90 END

This program has assigned one set of values to the variables A, B, D, E, 
but three values each to the variables C and F. Therefore, the solution should 
provide six answers. To achieve multiple answers, a loop is created by the way 
of statement 60. Here the program is directed back to statement 30 to assign new 
values to C and F from the data block.
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In writing his program, the salesman enters his quantity of sales for 
individual brushes and then asks for a printout of total sales.

* 10 DIM P(10)
* 20 FOR I = 1 TO 10
* 30 READ P (I)
* 40 NEXT I
* 50 LET S = 0
* 55 FOR I = 1 TO 10
* 60 READ B
* 70 LET S = S + B  P(I)*
* 75 NEXT I
* 80 PRINT "TOTAL SALES = $" S
* 90 DATA 0.50, 1.75, 2.25, 2.75, 3.45
* 100 DATA 4.00, 4.25, 4.75, 5.00, 5.25
* 110 DATA 0,5,7,3,12
* 120 DATA 25,15,30,10,35
* 130 END

At the end of each work day, the salesman 
120 to reflect his orders and obtain new sales

updates DATA statements 
totals.

110 and

The use of tables is simply the extension of the use of lists. Refer to 
Appendix D for a sample program using both a list and a table.

The user should be aware of the need to dimension a list or table to at 
least the minimum of the subscript value. But it may be expedient to dimension 
somewhat generously over the minimum to permit changes to an existing program. 
For example, the brush salesman would do well to change statement 10 in his 
program to:

* 10 DIM P(25)

This will enable him to use his program if he adds 
kinds of brushes to his line.

up to 15 additional

No harm will be done if extra large dimensions are defined in DIM 
statements, but space in computers is limited and a realistic dimension is in 
the best interest of all users of the time sharing system.

ALPHANUMERIC DATA AND STRING MANIPULATION

BASIC has the ability to manipulate alphanumeric information in addition to 
numeric data. Data consisting of alphanumerics and certain, special characters 
can be treated as if it were numeric data.
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The statements

*10 LET A$ = "JOHN DOE "
*20 LET B$ = "EMPLOYEE NUMBER 12345"
*30 LET C$ = A$ & B$
*40 PRINT C$

or

*10 LET A$ = "JOHN DOE "
*20 LET C$ = A$ & "EMPLOYEE NUMBER 12345"
*30 PRINT C$

when executed, produces the printout

JOHN DOE EMPLOYEE NUMBER 12345

Extraction of selected characters of a string is achieved by use of 
the substring extraction function, which has the general format

SST (string variable, beginning character, number of characters) 

where

1. String variable has been assigned contents of a string

2. Beginning character is numeric value to indicate position of 
character with which to begin extraction

3. Number value of characters to extract

Character positions of a string are numbered from left to right, 1 
through 132. Based on three arguments supplied to the SST function, a 
substring is extracted and stored left justified in the string 
variable specified to the left of the equal sign of the LET statement. 
Blanks within a string, of course, are considered as characters when 
the character count is made.

The statements

*10 LET A$ = "THIS IS A DEMONSTRATION OF THE SUBSTRING FUNCTION"
*20 LET B$ = SST(A$,l,10)
*30 LET C$ = SST(A$,11,14)
*40 LET D$ = SST(A$,25,25)
*50 PRINT B$
*60 PRINT C$
*70 PRINT D$

upon program execution, produces printouts of

THIS IS A
DEMONSTRATION
OF THE SUBSTRING FUNCTION
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The following table lists the string characters and their equivalent 
numeric code.

Numeric Code Table

String
Charact'ers

Code No.
(decimal)

String
Characters I

Code No.
[decimal)

(blank) 32 64
i • 33 A 65 (97)
ii 34 B 66 (98)
# 35 C 67 (99)
$ 36 D 68 (100)
% 37 E 69 (101)
& 38 F 70 (102)
• 39 G 71 (103)
r 40 H 72 (104)
1 41 I 73 (105)
* 42 74 (106)
+ 43 K 75 (107)
r 44 t. 76 (108)

45 M 77 (109)
• 46 N 78 (110)
y/ 47 0 79 (111)
0 48 P 80 (112)
1 49 Q 81 (113)
2 50 R 82 (114)
3 51 S 83 (115)
4 52 T 84 (116)
5 53 U 85 (117)
6 54 V 86 (118)
7 A 55 W 87 (119)
8 56 X 88 (120)
9 57 Y 89 (121)
• • 58 Z 90 (122)
•/ 59 L 91

60 \ 92
= 61 J 93

62 f 94
9 • 63

Numer ics in parentheses indi cate lower case

Additional symbols us eful on output are :

(backward arrow)95 LF (line feed)10
EOT (end of transmis sion)4 CR (carriage return)13
BELL (rings bell in teletype)7 RUB -OUT (tape use only)127

NOTES: 1. This is not a complete list - there are 128 characters
numbered 0 through 127. Some of these numbers duplicate
the above (on some teletypes) and some are just spaces.

2. The EOT character hangs up the phone if it is sent to a
Model 33 Teletype.
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PRINT

Strings are printed in the conventional manner; i.e., all forms of the
PRINT statement are applicable when alphanumeric 
printed. For example,

* 10 READ A$,B$,C$
* 20 PRINT C$;B$;A$
* 30 DATA ING,SHAR,TIME-
* 40 END
* RUN

results in the printout of

TIME-SHARING

data is to be

INPUT

The requirements for handling alphanumeric data in an INPUT statement 
correspond to those of the READ statement in that the INPUT statement 
can be a mix of both numeric and string variables or can contain only 
string variables. For example,

* 10 INPUT X,Y?,Z

If the string variable represents a 
string, when entered during program 
quotes. A leading blank in a string 
its string are enclosed in quotes.

string with an embedded comma, the 
execution, must be enclosed in 
is ignored unless the blank and

RESTORE

Numeric data and string data are stored independently within two 
separate blocks of the BASIC system. The conventional RESTORE 
statement restores both numeric and string data. If the user wishes to 
restore only numeric data he must use RESTORE followed by an asterisk:

* 10 RESTORE*

If the user wishes to restore only string data he must use RESTORE 
followed by the $ character:

* 10 RESTORE?

Additional functions pertaining to string manipulation are available. These 
functions are CLK$ (to provide time of day) DAT? (to provide calendar date), 
SST(X?,Y,Z)(to extract selected characters of a string), and LEN(X?)(to 
determine the number of characters in a specified string variable). Refer to 
"Additional Functions", in this section, for details concerning use of these 
functions.
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Utility statements

APPEND # file designator
MARGIN # file designator, expression
DELIMIT # file designator, ((character) 1

|(abbreviation)J

IF END # file designator, (THEN) line number 
I GOTO(

IF MORE # file designator, (THEN) line number 
I GOTO )

ASCII DATA FILE INPUT/OUTPUT STATEMENT FORMATS

The formats of data file input/output statements are described below. All 
statements, excepting FILES (used for initial data file preparation), make use 
of a data "file designator", a numeric argument whose value is used to select 
the data file desired for current operation. The numeric argument may be an 
integer, variable (subscripted or unsubscripted) or an arithmetic expression. 
The file designator is always preceded by a pound sign (#).
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Additional examples of the use of Format 2 may prove helpful.

*10 FILES USER1/CAT1$PC1/CAT2/CAT3/FIL1$PF1,R,W

Three levels of catalog structure (the limit) are accessed to get to 
FILI, another user’s file. Read and write permissions for the file 
are requested.

*10 FILES FIL2;USERB/FIL3,R,W;FIL4,PW4

Three files are being accessed here. FIL2 and FIL4 are the user’s own 
files. FIL3 is a file originated by a user identified as USERB. Read 
and write permissions are being requested for FIL3.

* 10 FILES/CATU/FIL7;USERD/CATD$PW/FIL8,R,W

Two files are being accessed here. FIL7 is the user's own file 
located in catalog CATU. FIL8 is a file originated by user USERD. 
Read and write permissions are being requested for FIL8.
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In statement 50, file designator 
cannot be used again until it is

3 now refers to a null filename and
reset by another FILE # statement.

A colon (instead of a comma) can be used as the 
file designator and ’’filename".

separator between

A string variable can be substituted for "filename" if the string 
variable contains the filename to be referenced. For example:

*10 FILES MONDAY;TUESDAY
*20 LET Al$ = "SATURDAY"
*30 FILE #1,A1$
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File Read Statement

INPUT #

Purpose: To read data from a data file into an input list, treating line 
numbers as data items.

Format: INPUT # <file designator, input list>

Example: *10  FILES MONDAY,TUESDAY
*20 INPUT #1,A,B,C,D,E

If data file MONDAY is represented by

10 1,2,3,4,5

the statement

*30 PRINT A;B;C;D;E

would produce

101 2 3 4 5

at program execution time.

Rules:

1.

2.

3.

4.

The input list must consist of comma-separated 
numeric or string, any of which can be subscripted.

variables,

When an input list contains both numeric and string variables, 
data elements in the data file must correspond one-to-one to the 
input list.

A colon may be used in the INPUT statement instead of a comma to 
separate the file designator from the input list.

If the file designator is zero, at execution time the program 
asks for data from the user's terminal. In response to a 
question mark, the user supplies data elements to correspond to 
the input list.

Remarks: Embedded blanks within a line number causes misinterpretation in 
reading of a line number.

If the first character of an input string is a quote (”), the string 
must be terminated by a specified delimiter following the trailing 
quote. The resulting string consists of the characters enclosed by 
the quotes.
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File Write Statement

PRINT #

Purpose: To generate a data file that contains no line numbers or delimiters
on printout.

Format: PRINT # <file designator, output list>

Example: *10 FILES SUNDAY;MONDAY;ABC
*20 INPUT #2,X1,A1$
*30 SCRATCH #3
*40 PRINT #3,X1,A1$

If data file MONDAY is represented by

5,OCTOBER,1969

the PRINT # statement generates a new data file ABC with contents of

5 OCTOBER

Rules:

1. The output list can consist of numeric or string variables (any 
of which can be subscripted), arithmetic expressions, or string 
constants (literals) in quotes.

2. The format conventions of the normal PRINT statement apply to 
the PRINT # statement.

3. If the file designator is zero, the generated data file is 
printed out on the user’s terminal upon program execution, with 
no SCRATCH # statement required.

4. A colon can be used in the PRINT # statement instead of a comma 
to separate the file designator from the output list.

5. The standard line length is equal to 75 characters including 
line numbers. The MARGIN statement can be used to adjust a line 
from 2 to 160 characters.

6. No delimiters are created by the PRINT # statement.

Remarks: The PRINT # and WRITE # statements are utilized in similar fashions.
The difference lies in the manner in which the generated data file is 
printed out. With the use of the PRINT statement, no line numbers or 
data element delimiters (commas or semicolons) appear.

A data file generated by a PRINT # statement can serve as input to 
other subsystems (e.g., LIST).
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Remarks: The image of an image statement can consist of one or more of the
following fields:

integer
decimal
exponential
alphanumeric
literal

Refer to "Formatting Line Output" in this 
concerning use of format control statement.

section for details

Data to be retrieved from a data file via READ # or INPUT # 
statements should not be placed on the file by a PRINT # USING 
statement. Data files containing data formatted by PRINT # USING 
statements are intended for terminal printout only by the way of the 
LIST command.
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Matrix Input Statement

MAT INPUT #

Purpose: To read data from a data file into a matrix input list, treating line 
numbers as data items.

Format: MAT INPUT # <file designator, matrix input list>

Example: *10  FILES Ml
*20 DIM M2(3,3)
*30 MAT INPUT #1,M2

If data file Ml contains

10 1,2,3,4,5,6,7,8,9

M2 contains the matrix

101 2 3
4 5 6
7 8 9

Rules :

1. String variables cannot be used in the matrix input list.
i

2. Matrices in the matrix input list can have their dimensions 
specified in a DIM statement or in the MAT INPUT # statement 
itself.

3. When a matrix in the matrix input list is not dimensioned, a 10 
x 10 matrix is assumed.

4. A colon can be used in the MAT INPUT # statement instead of a 
comma to separate the file designator from the matrix input 
list.

Remarks: If the file designator is zero, at execution time the program asks
for data from the user's terminal. In response to a question mark, 
the user supplies data elements to correspond to the input list.

If there are not enough data elements in a data file to fill a 
designated matrix, the matrix is filled out with zeros.
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Matrix Output Statement

MAT PRINT

Purpose :

Format:

Example:

Rules:

Remarks:

#

To write matrices specified in a matrix output list to a designated 
data file that contains no line numbers or delimiters on printout.

MAT PRINT # <file designator, matrix output list>

*10 FILES Ml,M2
*20 MAT INPUT #1,A(2,3)
*30 SCRATCH #2
*40 MAT PRINT #2,A

If data file Ml is represented by

1,2,3,4,5,6

The MAT PRINT # statement generates a new data file M2 which consists 
of

12 3
4 5 6

1. String variables cannot be used in the matrix output list.

2. Matrices in the matrix output list must have their dimensions 
specified in a DIM statement; they cannot be dimensioned in a 
MAT PRINT # statement.

3. A colon can be used in the MAT PRINT # statement instead of a 
comma to separate the file designator from the matrix output 
list.

The MAT PRINT # and MAT WRITE # statements are utilized in similar 
fashions. With the use of the MAT PRINT # statement, no line numbers 
or data element delimiters appear.

A data file generated by a MAT PRINT # statement can serve as input 
to other subsystems (e.g., LIST).

If the file designator is zero, the generated data 
out at the user’s terminal upon program execution.

file is printed
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File Manipulation Statement

RESTORE #

Purpose: To position the data pointer for the 
beginning of the file and permit the

designated data 
ile to be read.

Format: RESTORE # <file designator>

file to the

Examples: *10
*20
*30
*40

FILES A;B;C
READ #1,X1,X2,X3
RESTORE #1
READ #1,Y1,Y2,Y3

RESTORE # statement 30 permits data from 
again.

data file A to be read

*10 FILES A;B;C
*20 READ #1,X1,X2,X3

*50 SCRATCH #1
*60 WRITE #1,Y1,Y2,Y3
*70 RESTORE #1
*80 READ #1,X1,X2,X3 

i

RESTORE # statement 70 places data file A in read mode and permits 
data just written to be read.

Remarks: If a designated data file is in write mode as the result of a SCRATCH
# statement, a RESTORE # statement repositions the data pointer to 
the beginning of the file and places the file in read mode.
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Utility Statement

APPEND #

Purpose: To permit data to be added to a designated file.

Format: APPEND # <file designator^

Example: *10 FILES A;B;C
*20 READ #1,X1,X2,A1$
*30 APPEND #2
*40 WRITE #2,X1,X2,A1$

Remarks:

APPEND # statement 30 places data file B in write mode and 
WRITE # statement 40 to append data to data already on B.

When the APPEND # statement is executed, the data pointer 
designated file is moved immediately past the last data item 
file. The file is also placed in write mode, ready to accept 
WRITE # statement.

permits

for the 
on the

the next
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Utility Statement

DELIMIT #

Purpose:

Format:

Example:

Rules:

Remarks:

To permit the use of a delimiter other than a comma in a designated 
file.

DELIMIT # <^file designator, I (character) I >
I (abbreviation)J

*10 FILES INPUT;OUTPUT
*20 READ #1,A,B,C,D,E,F
*30 DELIMIT #2,(LF)
*40 SCRATCH #2
*50 WRITE #2,A;B;C;D;E;F

If data file INPUT contains

10 1,2,3,4,5,6

a printout of data file OUTPUT would produce

10 1
2

3
4

5
6

1. The standard delimiter separating data elements in a data file 
is the comma. The DELIMIT # statement can specify any character, 
or abbreviation for non-printing character(s).

2. Non-printing character abbreviations (e.g.,CR for carriage 
return; LF for line feed) are those specified by ASCII. Refer to 
Appendix C for a list of octal/ASCII conversion equivalents.

3. A DELIMIT # statement must be used prior to its associated READ 
# or WRITE # statement.

4. A file designator of zero is interpreted as being the user’s 
terminal and the DELIMIT # statement is ignored.

A PRINT # statement results in the printout of designated data 
without delimiters (or line numbers) regardless of whether standard 
or nonstandard delimiters are used.
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Utility Statement

IF MORE #-----THEN
or

IF MORE #-----GOTO

Purpose: To provide for a means of testing to determine whether at least one 
valid data element remains on a data file when reading the file.

Format:. IF MORE # <^file designator^ I THEN I < statement number 
I GOTO I

Example: *10  FILES A;B
*20 READ #1,X1,X2,X3
*30 PRINT X1,X2,X3,
*40 IF MORE #1 THEN 20
*50 PRINT ’’OUT OF DATA IN FILE A”
*60 END
*RUN

If data file A contains

10 1,2,3,4,5,6,7,

20 8,9,10,

the executed program produces

123456789 10 00

OUT OF DATA IN FILE A

Rule: A comma or a colon can be used in an IF MORE # -----THEN statement to
separate the file designator from the THEN portion of the statement.

Remarks: If data elements (or string data) of a data file are exhausted before
the input list of a READ # or MAT READ # statement is satisfied, the 
list is filled out by zeros (or null) upon program execution.

The IF MORE #-----THEN statement directs the system to go to a
designated out-of-sequence statement when more data remains on the 
file.
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Binary files are implemented by binary file input/output statements that 
supplement BASIC language statements. These binary file input/output statements 
are categorized as follows and, unless indicated, apply to both sequential and 
random binary files:

• File preparation statements

FILES filename 1,password;. ...;filename n,password

FILES user-id/catalogname$password/.../ 
filename$password,permissions

FILE: file designator, ”filename,password”

• File read statement

READ: file designator,input list

• File write statement

WRITE: file designator,output list

• Matrix input statement

MAT READ: file designator ,matrix input list

• Matrix output statement

MAT WRITE: file designator, matrix output list

• File manipulation statements

SCRATCH: file designator

RESTORE: file designator

BACKSPACE: file designator

• Utility statements

APPEND: file designator
(for sequential files only)

If END: file designator I THEN I line number
I GOTO I

IF MORE: file designator (THEN I line number
I GOTO I

SET: file designator TO expression
(for random files only)

The current position of the word pointer for a random binary file or its 
current length can be determined by the use of special functions. These 
functions are as follows:

• Word pointer location

LOC(file designator)

File length

LOF(file designator)
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Fi 1e Preparation Statement

FILES

Purpose: To establish a relationship between numeric file designators and 
alphanumeric file names.

Format 1: FILES -^filename 1,password;...;filename n,password>

Format 2: FILES <user-id/catalogname$password/.../ 
filename$password,permissions>

Examples: *10  FILES MONDAY;TUESDAY,PASS1

*10 FILES USERA/CAT1$PC/FIL1$PF1,R,W

Rules:

1. Semicolons are used as filename separators.

2. Filename passwords (if any) are separated from filenames by 
commas in Format 1 and by commas or dollar signs in Format 2. 
Where the slant (/) does not precede a password, a comma can be 
used.

3. An asterisk can be used in place of a filename, in which case 
the filename can be filled in via a FILE: statement (described 
below) .

4. The filename must be referenced in a FILES statement before its 
first use within a program.

5. Multiple FILES statements are permissible within one program; 
one program is limited to eight named files.

6. Filenames cannot be duplicated within a set of FILES statements 
for a given program.

7. For Format 2, there is a 3-level limitation of catalog structure 
on files to be accessed. To exceed this 3-level limitation, the 
ACCESS subsystem must be used. See "File Access" in this 
section.
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File Preparation Statement

FILE:

Purpose: To permit replacement of a binary file by another binary filename, or
to permit specification of a binary file indicated by an asterisk in 
a FILES statement.

"filename ^password"file designator,FILE:Format:

*10 FILES A;B;CExamples:

• •
*50 FILE: 3,"D"

Binary file C, the third file, is replaced by binary file D.

2. 10  FILES A;;C* *
• •
• •
• •

*50 FILE: 2,"B"

The asterisk-indicated binary file, the second file, is 
specified as binary file B.

Rules:

1. The filename can be indicated as follows:

a. filename and password (if any) enclosed in quotes

b. string variables (subscripted or unsubscripted) for 
filename and password (if any)

c. asterisk enclosed in quotes (see Remarks below)

2. A file named in a FILE: statement cannot appear in a FILES 
statement, unless the file has been released before its use in 
the FILE: statement.

3. One program is limited to eight named files.

Remarks: When a quote-enclosed asterisk is used as a "filename", the
associated file designator is invalidated until such time that it is 
validated again by a subsequent FILE statement. For example:

*10 FILES A;B;C

• •
*50 FILE: 3,"*"

In statement 50, file designator 3 now refers to a null filename and 
cannot be used again until it is reset by another FILE: statement.
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File Read Statement

READ:

Purpose: To read binary data from a permanent binary file into an input list.

Format: READ: <^file designator, input list>

Example:

follows:

basketball 
name. The 
appear as

The binary file SUNS contains a list of 
players, with each player’s score average

the names of 
following his 
names) could

Data Word Octal Representation

Control word 0 001600000700
HAWK 1 110101127113
INS 2 111116123040
Control word 3 001400000700

30 4 012740000000
Control word 5 001600000400
WALK 6 127101114113
Control word 7 001400000400

20 8 012500000000
Control word 9 001600001000
GOOD 10 107117117104
RICH 11 122111103110
Control word 12 001400001000

25 13 012620000000

The following program produces 
and their score averages.

the names of the first three players

*90 END
*RUN

*10 FILES SUNS
*20
*30

FOR I
READ :

= 1 to 3
1,N$,S

*40
*50

PRINT
NEXT

USING 60,N$,S 
I

*60
*70

: 'LLLLLLLLLLL ###
PRINT

*80 PRINT "MORE TO COME

MORE TO COME

HAWKINS 30
WALK 20
GOODRICH 25
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File Write Statement

WRITE:

Purpose:

Format:

Example:

Rules:

Remarks:

To write binary data on a permanent binary file.

WRITE: <file designator,output list>

*10 FILES PHX1
*20 Hl = H2 = 5
*30 H3 = 6\H4 = 6.2
*40 S1$="BINARY”
*50 S2$="DATA”
*60 SCRATCH:!
*70 WRITE:1,H1,H2,H3,H4 ,S1$,S2$
*80 END

The file’s word pointer would be at word 11 of the file.

Upon program execution, the following data would be placed in binary
file PHX1.

Data Word Octal Representation

5 0 006500000000
5 1 006500000000
6 2 006600000000
6.2 3 006614631463
Control word 4 001600000600
BINA 5 102111116101
RY 6 122131040040
Control word 7 001400000600
Control word 8 001600000400
DATA 9 104101124101
Control word 10 001400000400

1. The output list can consist of numeric or string variables (any 
of which can be subscripted) r or arithmetic expressions.

2. The format conventions of the normal PRINT statement apply to 
the WRITE: statement.

3. A colon can be used in the WRITE: statement instead of a comma 
to separate the file designator from the output list.

The word pointer for the referenced binary file is incremented by one 
after each word is written on the file.
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Matrix Output Statement

MAT WRITE:

Purpose: To write matrices specified in a matrix output list to designated
permanent binary file.

Format: MAT WRITE: <file designator,matrix output list>

Example: Assume that binary file ABCD has been created via ACCESS as a random
file. The following program can be used to write a matrix output list 
to file ABCD.

*10 FILES ABCD
*20 DIM T(2,3)
*30 T(1,1)=1\T(1,2)=2\T(1,3)=3
*40 T(2,1)=4\T(2,2)=5\T(2,3)=6
*50 SCRATCH:!
*60 SET:1 TO 4
*70 MAT WRITE:1,T
*80 END

Statement 60 could not be used if ABCD was not random.

Upon execution, file ABCD contains matrix T as follows:

Data

Rules:

1
2
3
4
5
6

Word Octal Representation

0 400000000000
1 400000000000
2 400000000000
3 400000000000
4 002400000000
5 004400000000
6 004600000000
7 006400000000
8 006500000000
9 006600000000

1. String variables cannot be used in the matrix output list.

2. Matrices in the matrix output list must have their dimensions 
specified in a DIM statement; they cannot be dimensioned in a 
MAT WRITE: statement.

3. When a matrix in the matrix output list is not dimensioned, a 10 
by 10 matrix is assumed.

4. A colon can be used, instead of a comma, to separate the file 
designator from the matrix output list.
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File Manipulation Statement

RESTORE :

Purpose: To position the word pointer for the designated binary file to the
beginning of the file and permit the file to be read.

Format: RESTORE: <^file designator^

Example: *10  FILES HUGO
*20 Rl=8.8
*30 R2=9.9
*40 R3=10.10
*50 R1$="THIS LINE SHOULD APPEAR TWICE”
*60 SCRATCH:!
*70 WRITE:1,R1,R2,R3,Rl$
*80 RESTORE:!
*90 READ:!,SI,S2,S3,S1$
*100 PRINT R1$;R1;R2;R3
*110 PRINT S1$;S1;S2;S3
*120 END
*RUN 

produces the printout

THIS LINE SHOULD APPEAR TWICE 8.8 9.9 10.1
THIS LINE SHOULD APPEAR TWICE 8.8 9.9 10.1

RESTORE: (statement 80) places binary file HUGO in read mode and 
permits data just written to be read.

Remarks: If a designated binary file is in write mode as a result of a
SCRATCH: statement, a RESTORE: statement repositions the word pointer 
to the beginning of the file. The file is placed in read mode if it 
is sequential.
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Utility Statement

APPEND:

Purpose:

Format:

Example:

Rules:

Remarks:

To permit data to be added to a designated, sequential binary file.

APPEND: <file designator>

Assume that the binary file SEE is a sequential file 
integers 1 through 15.

containing the

*10 FILES A;B;SEE
*20 APPEND:3
*30 FOR 1=16 TO 20
*40 WRITE:3,1
*50 NEXT I
*60 END
*RUN

The executed program appends the integers 16 through 20 to the file 
SEE.

The APPEND: statement applies to sequential files only.

The APPEND: statement sets the word pointer for the designated file 
to the position immediately following the last data word. The file is 
then placed in write mode, ready to accept the next WRITE: statement.
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Utility Statement

IF MORE:-------THEN
or

IF MORE:-------GOTO

Purpose: To provide for a means of testing to determine whether at least one
valid data element remains on a binary file when reading the file.

Format: IF MORE: <file designator^
THEN I

) ^statement number> 
GOTO I

Example: *10  FILES ZORRO
*20 Kl=l
*30 A$="EACH STRING "
*40 B$="HAS A "
*50 C$="LEADING AND TRAILING "
*60 D$="CONTROL "
*70 E$="WORD"
*80 SCRATCH:!
*90 WRITE:1,A$,B$,C$,D$,E$
*100 RESTORE:!
*110 READ:1,V$
*120 PRINT V$;
*130 IF MORE:1 THEN 110
*140 END
*RUN

The executed program produces the printout

EACH STRING HAS A LEADING AND TRAILING CONTROL WORD

Rules: A comma or a colon can be used in an IF MORE:----THEN statement to
separate the file designator from the THEN portion of the statement.

Remarks: If data elements (or string data) of a binary file are exhausted
before input list of a READ: or MAT READ: statement is satisfied, the 
list is filled out by zeros upon program execution.

The IF MORE;-----THEN statement directs the system to go to a
designated out-of-sequence statement when more data remains to be 
read on the file.
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MULTIPLE STATEMENTS WITHIN ONE LINE

While each statement of a program must be confined to a single line, the 
user can make multiple statements within a single line, utilizing one line 
number. Statements within a line are separated by means of a reverse slant (\). 
For example, the line

*10 A=12\b=37 C=SQR(A+B)\PRINT A,B,C

is equivalent to four statements and is identified by line number 10.

If a multiple-statement line is used in a program employing loops or 
transfers, a transfer can only be made to the first of the multiple statements. 
For example,

* 10 LET N=0

* 20 READ X,Y,z\PRINT X , Y , z\N=N+l\ RESTORE

* 30 IF N <5 THEN 20\DATA 1,2,3

* 40 END

SAVING TEMPORARY FILES

When the user terminates his session at the terminal with a log-off 
sequence, the system is scanned for the user’s temporary files. The message 

n TEMPORARY FILES CREATED

is issued, n being the number of files. Each temporary file name is listed, 
followed by a question mark. The user can respond as follows:

1. carriage return — implies that this file is to be released; pass to 
the next file if more temporary files exist.

2. NONE — implies this and all succeeding files are to be released.

3. SAVE filename — specifies that this file is to be saved as one of the 
user’s permanent files; pass to the next file if more temporary files 
exist.

SAVING AND EXECUTING OBJECT FILES

The RUN command can be used to save a file in its object (binary) code form 
and/or execute a program with such a file. Basic forms of the RUN command to 
achieve these purposes are as follows:

1. RUN = obj file

The user’s current file is compiled and saved as an object file on 
random file objfile.

2. RUN = catalog/obj file

Same rs item 1 except that catalog/filename structure is used.
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FILE ACCESS

For the normal time sharing user, all files (programs) are defined by user 
identification and a unique file name for each set of files. Since the user 
identification given to the time sharing system on the log-on procedure, and the 
file name (OLD program name), completely define the file for a normal situation, 
the time sharing system automatically gives the user access to his own files 
stored by use of the SAVE control command. However, if the user wishes to make 
use of other files (for instance, those saved by another user), it is necessary 
to previously have accessed these files. One method of accessing other users 
files is by a time sharing subsystem called ACCESS. This subsystem allows the 
time sharing user to access files that have been saved by others, or that have 
been stored in the file system by means other than the control command SAVE 
(e.g., batch-world files), and to place these files at the user's disposal for a 
session at the terminal. If this feature is required, the user must select 
ACCESS before he goes to the BASIC system. The ACCESS subsystem is described in 
TSS General Information Manual.

An alternate method of accessing other users files is by means of the 
control command GET; refer to "Control Commands" in Section II for a description 
of the command.

5-83 DD16



SECTION VI

ERROR MESSAGES

ERROR MESSAGES AS A RESULT OF ERRORS OF FORM

One or more of the following diagnostic error messages are printed at the 
terminal whenever an error of form occurs; that is, whenever a BASIC language 
rule is violated. The messages are printed after the control command RUN is 
given.

There are two groups of error messages:

Compilation - these may be printed during program compilation 
further entry or execution.

and prevent

Execution - these may be printed during program execution and may or may 
not stop execution.

Compilation Errors

NOTE: When a subroutine referenced by a CALL statement, or a CHAIN link, 
is being compiled and an error is detected, the message

IN FILE filename

follows the error message.

Error Message Interpretation

BAD SOURCE FILE Attempt made to read source program having invalid
format.

FOR WITHOUT NEXT Missing NEXT statement.

ILLEGAL FOR LOOP Statement sequence cannot perform requested loop.

ILLEGAL TERMINATION
OF XXXX Statement XXXX has not been terminated correctly.

IN XXXX DEF STATEMENT
TABLE EXCEEDED More than 26 DEF statements being utilized in program.
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EXPECTED LINE NUMBER 
AT XXXX A sequence number could not be found on a line where 

one was expected.

FATAL ERROR IN FILE I/O
AT XXXX A fatal error occurred in a read, write, backspace, or 

forward space sequence. This is a system malfunction.

FILE CLASS ERROR AT XXXX Using mixture 
same file.

of ASCII and binary I/O operations on

FILE DESIGNATOR NOT BETWEEN
ONE AND EIGHT AT XXXX There is a limit of eight active files per program. 

Therefore a file designator must fall between 0 and 8 
inclusively, where 0 represents the file being 
processed at the user’s terminal.

FILE NOT ASCII AT XXXX An attempt was made to read a non-ASCII file. Only 
formatted ASCII files can be read.

FILE NOT BINARY AT XXXX Attempting to perform binary I/O operation on ASCII 
file.

FILE NOT DEFINED BY FILES OR
FILE STATEMENT AT XXXX A file designator points to a vacant slot in the 

program’s possible list of files.

EXAMPLE: READ #6,X 
where file #6 has not been named by a FILES or FILE 
statement.

FILE NOT IN WRITE MODE 
AT XXXX

FILE NOT IN READ MODE
AT XXXX

An attempt was made to transmit output to a 
the file was in input mode. Use a SCRATCH 
before output.

file while 
statement

An attempt was made to transmit data from a file while 
the file was in output mode. Use a RESTORE statement 
before reading from a file previously in output mode.

FILE NOT RANDOM AT XXXX Attempting 
sequential

to use 
binary

SET, LOF, or LOC 
file.

with ASCII or

FILE NOT 
BINARY AT

SEQUENTIAL
XXXX Attempting 

random file
to use APPEND: statement with ASCII or

ILLEGAL ARG IN XXXX Argument in VAL function not a valid constant.
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IN XXXX DIV CHECK A division by zero has been attempted. System supplies 
+ infinity and execution continues.

IN XXXX DUPLICATE FILE
NAME A FILES statement has attempted to specify a file name 

already in use by this program.

IN XXXX EXP(B) GRT 88.028
SET RESULT = ARGUMENT Argument of exponential function greater than 88.028. 

System supplies argument value and continues 
execution.

IN XXXX EXP ERROR 00 **
(-C) - SET RESULT = 0 Computation of form 0 ** (-1) has been attempted.

The system sets result to zero and continues
execution.

IN XXXX EXP OVERFLOW Floating point overflow. System supplies + or -
infinity and execution continues.

IN XXXX EXP UNDERFLOW Floating point underflow. System supplies zero and 
execution continues.

IN XXXX FNEND WITHOUT
DEF Multiple-line DEF statement not initiated by DEF.

IN XXXX LOG(-B) NOT
ALLOWED -EVAL FOR +B Program has attempted to calculate logarithm of a 

negative number. System supplies logarithm of absolute 
value and execution continues.

IN XXXX LOG(O) NOT ALLOWED
SET RESULT = 0 Program has attempted to calculate logarithm of 0. The

system sets result to zero and execution continues.

IN XXXX MORE THAN 8
FILES A FILES or FILE # statement has exceeded the limit of

8 files per program.

IN XXXX MORE THAN 20
REPLACEMENTS The limit of 20 equal signs for a multiple replacement

statement has been exceeded.

IN XXXX NESTED DEF Multiple-line DEF statements cannot be nested.

IN XXXX SIN/COS ARG
GRT 2 ** 27 - SET
RESULT = 0 Argument of function greater than 2 ** 27. System sets

result to zero and execution continues.

IN XXXX SQR(-B) ILLEGAL
-EVAL FOR +B Program has attempted to extract square root of

negative number. System supplies square root of 
absolute value and execution continues.
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<50> CANNOT GROW PERM FILE
AT XXXX A perm file needed to grow for output purposest but

could not. Note the reason given and refer to HELP 
subsystem, code 50, if necessary.

<50> ERROR IN CREATING TEMP
FILE AT XXXX A temp file could not be created for output purposes.

Note the reason given and refer to HELP subsystem, 
code 50, if necessary.

<50> UNABLE TO ACCESS FILE
AT XXXX (reason) A file could not be accessed correctly for I/O. If the

reason for failure is not self-explanatory as given, 
refer to the HELP subsystem, code 50.

064 EXECUTE TIME 
LIMIT EXCEEDED Execution time limit specified by user or installation 

exceeded.

ERROR MESSAGES AS A RESULT OF SYSTEM ERRORS

Error messages can also be generated as a result of errors made in the use 
of the time sharing system.

System error messages are indicated by a number code accompanying the 
message. For example:

009 — SYSTEM UNKNOWN

The system HELP (a subsystem of the time sharing system) provides an 
explanation of any number - coded error message along with suggestive corrective 
actions for some errors.
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SECTION VII

ERROR LOCATION AND CORRECTION

GENERAL

Locating and correcting errors (or "bugs") in a program is referred to as 
"debugging.” Occasionally (especially in smaller programs) the first run of a 
new program is free of errors; but it is more common to have some errors present 
and therefore the need to correct them exists.

In BASIC, possible errors are of two types:

Form - caused by violating BASIC language rules; can stop the processing 
of the program.

Logical - caused by erroneous statements of facts, data, equations, etc., 
made by the user; do not stop the processing but cause erroneous 
output data or perhaps no data at all.

Errors of form result in diagnostic error messages being printed. Section 
VI contains a list of these error messages and their interpretations. Logical 
errors, however, are not'easily detected and generally require a great deal of 
diligent effort and patience on the part of the user for their detection.

In any case, when errors are detected, the program containing them can be 
debugged by:

1. retyping statements,
2. inserting new statements, and/or
3. deleting incorrect or superfluous statements from the program.

No overall set of rules can be given that provide the user with complete 
means for debugging programs. For the most part, the experienced programmer 
accumulates techniques from one program to the next. For the majority of 
programs, the user may find the following procedure helpful.

Before attempting the execution of a program, obtain a printout of the 
statement sequence by means of the control command LIST. The printout is an 
edited version of the sequence, incorporating all corrections, additions, and 
changes made to the program during entry. The printout can then be readily 
scanned for possible program errors that may have been otherwise obscured.
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40 IF SINR (X) < = M THEN 100
I
STATEMENT ERROR
ILLEGAL FOR LOOP

FOR WITHOUT NEXT
UNDEFINED NUMBER 20

READY
* 20 LET XI = 0
* 40 IF SIN(X)< = M THEN 80
* RUN

ILLEGAL FOR LOOP
FOR WITHOUT NEXT

READY
* 80 NEXT
★ RUN

0.1 0.1 0.1
0.2 0.2 0.1
0.3 0.3 0.1
0.4 0.4 0.1
0.5 0.5 0.1
0.6 0.6 0.1
0.7 0.7 0.1
0

* 20 LET M = -1
* RUN

0 0 0.1
0.1 0.1 0.1
0.2 0.2 0.1
0.3 0.3 0.1
0.4

* 70
* 85 PRINT X1,M,D
* RUN

The statements are edited 
and error messages are 
printed. Entering statement 
20 defines the number in 
statement 90 and rectifies 
the omission of the statement.

Statement 40 is corrected. 
The RUN command is again 
given.

The requested loop is 
formatted incorrectly. The 
variable in statement 80 is 
made to duplicate that in 
statement 40. The RUN 
command is again given.

Program execution is taking 
place but every value of X 
is being printed. Execution 
is halted by depressing 
BREAK.

A review of the statements 
indicates that in the first 
time through the loop 
(statements 30-80) SIN(0) is 
compared with M but no value 
has been assigned to M.

Furthermore, statement 50 
’’remembers" the value of X 
each time the loop is 
executed, so that statement 
20 is useless.

Statement 20 is used to 
assign a value to M less than 
the maximum value of the sine 
and the RUN command is again 
given.

Again Xl, the current value 
of X, and the interval are 
being printed. Execution is 
halted by depressing BREAK.

Statement 70 is within the 
loop and requests the print­
out of these items.

Statement 70 is deleted by 
typing its number and 
statement 85 is formatted 
with M substituted for X. 
The RUN command is again 
given.
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APPENDIX A

GLOSSARY OF TIME SHARING TERMS

GLOSSARY OF TIME SHARING TERMS

Available File Table (AFT)

Table provided by the time sharing system which lists all files made 
available to the user for current session at the terminal.

Binary Files

Files implemented by binary file input/output statements that supplement 
BASIC language statements.

Catalog

Time sharing subsystem containing a list of user’s file names.

Central Processor

This is the central computer of the time sharing system whose functions are 
to receive user input from the data communications processor; process user 
commands, execute user programs; and transmit user output to the data 
communications processor... all in a multiprogrammed time sharing mode of 
operation.

Character

A digit, letter of the alphabet, or symbol of the terminal’s keyboard.

Command Language

A set of orders or instructions that request functions to be performed for 
a program being executed at a terminal.
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•jpuxuiaaq syq uiojj iasn aqq Aq pajaqua 
9ie qpqq '(NHfUaH) ujnqaj abeTjjpo p q;iw baxpua sjaqoejpqo jo dnojb v

auxq qndui

•uiaqsAs
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9TTJ
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•xasn eqq oq qndqno sbpssaui jo saiiTf qTuisupjq pup Jiosssooid qpxquao 
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losssoojd qjozAqow pua-quojj



Permanent Files

Permanent files are files that are stored 
normally explicit control command SAVE.

in the file system, by the

Source Program

A user file composed of program statements written in one of the time 
sharing compiler languages (e.g., BASIC). Each program statement is entered 
as a line of input via the terminal. Input lines begin with a 1 to 8-digit 
line number and end with a carriage return character.

System Files

System files include the program files (such as the executive modules, 
compilers, command processing routines, and supporting subroutines) that 
control time sharing system operation, and the data files (such as 
catalogs, tables, and libraries) used by the time sharing system to support 
its operation.

Temporary Files

Temporary files are files processed by the time sharing system under the 
direction of a user connected to the system. Temporary files can be new 
files entered into the time sharing system by the user; or they can be 
copies of permanent files that have been called out of the file system by 
the user for processing. Temporary files reside in the central processor's 
core memory. They are stored in the file system only by explicit control 
command SAVE. Temporary files are created and released dynamically in the 
time sharing system in the course of the user command processing. Temporary 
files in existence when the user signs off are released.

Terminal

A keyboard device designed to send and receive programs or data.

User Files

User files include both temporary and permanent source program files, and 
data files entered into the time sharing system by the user.
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APPENDIX B

SAMPLE BASIC PROGRAMS

While each program in this appendix is titled to indicate a specific use, 
the set of programs could serve as a general guide to the use of BASIC and is 
intended to illustrate some problem-solving possibilities and programming 
techniques.

The sample programs are as follows:

1. Creating a Table of Roots (Program with Loops)

2. Determining Greatest Common Divisor (Program with Subroutine)

3. Computing Total Sales (Program with a List and Table)

4. Plotting a Sine Function (Program with Plot of Function)

5. Calculating True Annual Interest (Program Requiring Input During 
Execution)
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•Ajpaquodau squauiaqpqs Maj p Bupnosxs Aq appui eq upo suoTqpqnduioo jo 
spaxpunq qoxqM Aq sdooq jo jcaMod aqq jo uoppoipuT up st uipjboxd jeTjq sxqi

•sqoox jxaqq qqTM dn sisqumu aqq auxj snqq pup paqnoaxa st dooq isuut 
aqq auixq qopa auTj p qndq.no aqq aouPApp oq 09 quauiaqpqs iNIHd jo asn aqq aqo^f 
•sqooi aqq auTUixaqap pup dooy isuut aqq aqpaxo OS pup 08 squauiaqpqs ’siaquinu 
jo a6upu aqq auTUijaqap pup dooq laqno aqq aqpaxo QZ. Pup OT squauiaqpqs

quauiaqpqs 
’SI oq i 
Apnqs oq

66Z.96*!  
988V86’! 
638868’1 
13198’1 
091138*1  
838Z.Z.*!
IS038Z.’! 
86Z.I89’! 
Z.Z.S939*!  
S80S9S’! 
6V8S6VI 
VI3VIVI 
VZ.0918’1 
Z.0368I ’I
I

3I399V’3 
3VI0IV’3 
S88IS8’3 
83V683*  3 
086833’3 
S8VVSV3 
V80080’3 
3 
186316’1 
I3IZ.I8’! 
9Z.660Z.’! 
I0VZ.8S ’T 
S33Vfr’I 
I366S3 ’T 
T

C863£8’£ SI
Z-99TVZ.T VI
I9SS09’C 81
30IV9V8 31
S399I8’8 II
8Z.339I’8 01
8 6
Z.3V838 ’ 3 8
ISZ.SV9*3 L
6V6VV3 9
890983*3 9
3 V
I9038Z/I 8
VI3MVI 3
I I

NOH ¥

QN3 08 ¥

X <LX3N 0Z. ¥

INIHd 09 ¥

H 1X3N OS ¥

' (H/I) ¥¥X INIHd OV ¥

tz oq = H HOJ 08 ¥

'X INIHd 03 ¥

SI oq q = x 303 01 ¥

xsMoqqoj sp sip uipxbojd aqq jo uni pup aouanbes
aqj, *qooi:  qqxnoj pup 'qooj aqno ' qooi sipnbs aip psiissp sqooi aqj,

aiP pejTsap aip sqooi qoxqM joj suaquinu jo abupi aqi • sdooq jo asn aqq 
Aqxunqjoddo aqq sapTAOJd sqooj jo aqqpq p ssqpsio q^qq uipjboxd v 

(sdooq qqTM uipjbojd) S1OOH JO J1QV1 V 0NI1V3H0

I ’ON WVHOOHd JGdWVS

qndq.no


SAMPLE PROGRAM NO. 2

DETERMINING GREATEST COMMON DIVISOR (Program With Subroutine)

The following example is a program for determining the greatest common 
divisor (GCD) of three integers (using the Euclidean algorithm) and illustrates 
the use of subroutines. The first two numbers are selected in statement 30 and 
40 and their GCD is determined in the subroutine, statements 200-310. The GCD 
just found is called X in statement 60, the third number is called Y in 
statement 70, and the subroutine is entered from statement 80 to find the GCD of 
these two numbers. This number is, of course, the GCD of the three given 
numbers and is printed out with them, as directed by statement 90.

* 10 PRINT TAB (13) ; "A" ;TAB (28) ; "B" ;TAB (43) ; "C" ;TAB (58) ; "GCD"
* 20 READ A,B,C
* 30 LET X = A
* 40 LET Y = B
* 50 GOSUB 200
* 60 LET X = G
* 70 LET Y = C
* 80 GOSUB 200
* 90 PRINT A,B,C,G
* 100 GOTO 20
* 110 DATA 60,90,120
* 120 DATA 38456,64872,98765
* 130 DATA 32,384,72
* 200 LET Q = INT(X/Y)
* 210 LET R = X-QY*
* 220 IF R = 0 THEN 300
* 230 LET X = Y
* 240 LET Y = R
* 250 GOTO 200
*300 LET G = Y
* 310 RETURN
*320 END
* RUN

ABC GCD 
60 90 120 30

38456 64872 98765 1
32 384 72 8

OUT OF DATA
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SAMPLE PROGRAM NO. 4

PLOTTING A SINE FUNCTION (Program With Plot of Function)

Functions can be readily plotted by the use of a keyboard character to 
depict the plot. In this example, the plot of a sine function at approximately 
10-degree intervals is illustrated. The program consists essentially of a loop 
in which the character is positioned by means of the computation of the TAB 
expression. The range of the variable X is in radians and each step of the range 
is printed in line with its positioned character.

* 10 FOR X = 0 TO 6.2832 STEP 0.17
* 20 PRINT TAB(10SIN(X) +15) ;" + ";TAB(40) ;INT ( (X+.005)100) /100* *
* 30 NEXT X
* 40 END
* RUN

+ 0
+ 0.17

+ 0.34
+ 0.51

+ 0.68
+ 0.85

+ 1.02
+ 1.19

+ 1.36
+ 1.53
+ 1.7
+ 1.87

+ 2.04
+ 2.21

+ 2.38
+ 2.55

+ 2.72
+ 2.89

+ 3.06
+ 3.23

+ 3.4
+ 3.57

+ 3.74
+ 3.91

+ 4.08
+ 4.25

+ 4.42
+ 4.59
+ 4.76
+ 4.93
+ 5.1

+ 5.27
+ 5.44

+ 5.61
+ 5.78

+ ’ ' 5.95
+ 6.12

B-5 DD16



9TCICI 9-9

INIHd £.8 
INIHd 98 

h-m = 3ivn isshsini bvqnnv sohi 3him INIHd gg 
£.1 0100 frg 

INIHd gg 
..NIVOV AHI *lN30H3d  002 H3A0 39 G3B0M 3IVHU INIHd 3g 

U1S3H31NI 3H1 21HOIH SI V1VG 3H1 3HQS GOA 3HV„ INIHd 18 
iNind og 

gg N3H1 8*661  H 31 6fr 
(H*00T+g*0)  INI*I0*0=H  133 8fr 

NHM3H LV 
(T-N O)/IH*N  0*V=Id  139 M 

NHM3H 8fr 
N/V=Id 133 fit 

9fr N3HI T 0 31 8fr 
NHGI3H 2fr 

IH*V=Id  133 IF 
8F N3H1 8£. = ( 01) 903/ (0) 003*N  31 Ofc

19+1=0 133 68 
(X*00I)/H=IH  133 88 

62 0100 £.8 
8fr N3H1 1000*0  G 31 98 

2/G=G 133 gg 
G+H=H 133 fr8 

gg oioo gg 
G-H=H 133 2g 

frg N3HI Id d 31 ig 
8fr N3HI Td=d 31 og 

8g 9BS00 62 
00T=G 133 82 

0=H 133 LZ 
£.1 0100 92 

INIHd 82 
..NIVOV AHI ’ G3M0 INGOWV 3H1 NVHI SS33 01.. INIHd fr2 

udn GGV SIN3WAVd 3H1 *339VN0SV3H ION S|1VH1» INIHd 82 
INIHd 22 

LZ N3H1 V = N*d  31 12 
09 N3HI T=N 31 02 

INIHd 61 
3 'N 'd 'V IBdNI 81 

'..H'N'd'V 3HV IVHMh INIHd £.1 
•U*HV3A  3N0 NIU INIHd 81 

U3QG SIN3WAVd 30 H39WBN 3HI=3 GNV '3fLG SIN3WAVd 30u INIHd frl 
„H39WnN 3VI0I 3HI=N '($) IN3WAVd H0V3 30 INnOWV=d„ INIHd 81 

„'($ NI) NV03 30 INflOWV=V : S339VIHVA Hfl03 30 S3B3VA„ INIHd 21 
„3HI A3ddQS flOA * NV03 IN3W33VISNI NV NO G30HVHD 3IVH„ INIHd II 

UIS3H3INI 3VHNNV 3HHI 3HI 3IV3Q03V0 33IM WVHOOHd SIH1U INIHd 01

ISI3*  
IBdNI H03 AGV3H 
1NIBHI-3WVN G30

•luuTuuoq. otp q.no peq.UTjd st MOfoq psqoTdsp uipjbojd eqi 
•usAib st 1SI3 puuumioo lojquoo aqq. pup peTpddns st ouipu oitj oqq 'uipj6ojd sqq. 
qoedsuT oj, ‘INIBHI 9uipu auj oqq. ispun 3AVS pupuiuioo {oi;uoo otp jo osn Aq peAPS 
uesq usqq spq uiptBotH oqj, ’uopnoexa uiPTbojd uodn qnduT up sjinbsi oq sp os 
jssn oqq Aq poqqpuiuoj ueoq spq qpqq uipuboud p jo opduipxo up st wpjBojd STqi 

(uopnosxa buTJRQ qndui BuTJCTnboH uiPjBoud) 3IVH IS3H3INI 3VQNNV 3BHI 0NIIV3QD3VD

8 ‘ON HVHOOHd 33dWVS



58 PRINT "ANOTHER CASE? (TYPE 'S' TO STOP NOW)."
59 GOTO 17
60 LET R=(P/A-1)K*
61 LET R=100R*
62 GOTO 48
6 3 END

To use the program, the control command RUN is given in place of LIST. Upon 
execution, statement 18 requests assignment of values to the variables A, P, N, 
and K. Complete execution of the program, one which provides for a value 
representing true annual interest rate, is held up until the input request is 
complied with by the way of the user typing in inputs on the line containing the 
question mark.

A run of this program with an assignment of values to variables A, P, N, 
and K is depicted below.

*RUN
THIS PROGRAM WILL CALCULATE THE TRUE ANNUAL INTEREST 
RATE CHARGED ON AN INSTALLMENT LOAN. YOU SUPPLY THE 
VALUES OF FOUR VARIABLES: A = AMOUNT OF LOAN (IN $), 
P = AMOUNT OF EACH PAYMENT ($), N = THE TOTAL NUMBER 
OF PAYMENTS DUE, AND K = THE NUMBER OF PAYMENTS DUE 
IN ONE YEAR. WHAT ARE A,P,N,K 7600.00, 31.99, 21, 12

THE TRUE ANNUAL INTEREST RATE = 12.61

ANOTHER CASE? (TYPE 'S' TO STOP NOW).

WHAT ARE A,P,N,K ?S
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APPENDIX C

ASCII/BCD CHARACTER SET

ASCII
CHAR Octal

BCD
CHAR Octal

NULL 000 MMM M M M

SOH 001 M M M

STX 002 MMM M MM

ETX 003 MMM MM M

EOT 004 MMM

ENQ 005 M M> M M M M

ACK 006 —• «— — M M M

BEL 007 MMM MMM

BS 010 MMM MM M

HT Oil MMM M M M

LF 012 MMM M M M

VT 013 MMM M M M

FF 014 MM — M M M

CR 015 MMM «M» M M

SO 016 —’ — — M M M

SI 017 M M M M

DLE 020 MMM M M M

DCl 021 — M MM

DC 2 022 MMM MM M

DC 3 023 MM — M M M

DC 4 024 MMM M M M

NAK 025 M MM MM M

SYN 026 MMM M M M

ETB 027 MMM MMM

CAN 030 «■» M MMM

EM 031 MMM MMM

SS 032 MMM MMM

ESC 033 MM M MMM

FS 034 MMM

GS 035 MMM MMM

RS 0 36 MMM MMM

US 037 MMM MMM

SP 040 blank 20
t • 041 1 

• 77
tl 042 fl 76
# 043 # 13
$ 044 $ 53
% 045 % 74
& 046 & 32
1 047 1 57
( 050 ( 35

1 051 ) 55
★ 052 ★ 54
<4- 053 4* 60
9 054 9 73

055 to* 52
• 056 • 33
/ 057 / 61

MODEL 
33/35 
KEY

HOLLERITH
CARD Punch

'CS'P MMM

'C'A MMM

'C'B MMM

'C'C (EOM) MMM

'C'D (EOT) MMM

'C'E (WRU) MMM

'C'F (RU) MMM

'C'G (BELL) M M M

'C'H MMM

'C'l (TAB) MMM

LINE FEED MMM

'C'K (VT) «■» M M

'C'L (FORM) MMM

RETURN MMM

'C'N MMM

'C'0 MMM

'C'P MMM

'C'Q (X-ON) MMM

'C'R (TAPE) MMM

'C'S (X-OFF)
'C'T (TAPE) MMM

'C'U MMM

'C'V MB M M

'C'W MMM

•c'x MMM

’C’Y MS

•c' z MM M

'CS'K MMM

'CS'L MM M

' CS'M MMM

'CS'N MMM

' CS' 0 MMM

SPACE BAR blank
•S’ 1 0-7-8
•S'2 0-6-8
'S' 3 3-8
•S’4 11-3-8
•S'5 0-4-8
’S’6 12
•S’7 11-7-8
’S’ 8 12-5-8
'S'9 11-5-8
•S’ : 11-4-8
’S' ; 12-0
9 0-3-8
M 11
• 12-3-8
/ 0-1

MEANING

Null or time fill char 
Start of heading 
Start of text 
End of text 
End of transmission 
Enquiry (who are you) 
Acknowledge 
Bell
Backspace 
Horizontal tabulation 
Line Feed (New Line) 
Vertical Tabulation 
Form Feed 
Carriage Return 
Shift Out 
Shift In 
Data Link Escape 
Device Control 1 
Device Control 2 
Device Control 3 
Device Control 4 
Negative Acknowledge 
Synchronous Idle 
End of Transmission Blocks 
Cancel 
End of Medium 
Special Sequence 
Escape 
File Separator 
Group Separator 
Record Separator 
Unit Separator 
Space 
Exclamation Point 
Quotation Mark 
Number Sign 
Currency Symbol 
Percent 
Ampersand 
Apostrophe 
Opening Parenthesis 
Closing Parenthesis 
Asterisk 
Plus
C^mma
Hyphen or Minus 
Period 
Slant
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jaqqaq aseojawoq •M «M MB

jaqqaq aseojaMoq « M»M»

jaqqaq asaojaMoq •M MB «M

jaqqaq aseojaMoq •M MBMB

jaqqaq aseojaMoq MB MB MB

jaqqaq aseojaMoq ••••••
jaqqaq asaojaMoq ■M MBMB

jaqqaq aseojaMoq MB MB«M

Ians'! asaojawoq MB «M •

jaqqaq aseojawoq MB MBMB

jaqqaq aseojaMoq MBMBM

jaqqaq aseojaMoq MB — —

quaoav aAejg M M MB

auTfjapun 8-3-0
xeqjuinojTD 0-Tl

qa^o^-xa Butsoid 8-V-3I
quais asjaAau 8-Z.-3T

qa^o^^a BuTuado 8-3
jaqqaq aseojaddn 6-0
jaqqaq asaojaddfi 8-0
jaqqaq aseojaddn 4-0
jaqqaq aseojaddn 9-0
jaqqaq aseojaddn 9-0
jaqqaq asaojaddn fr-0
jaqqaq aseojaddfi 8-0
jaqqaq asaajaddn 3-0
jaqqaq aseojaddn 6-TT
jaqqaq asvojaddfi 8-TI
jaqqaq asaojaddn Z.-TT
jaqqaq asaojaddn 9-IT
jaqqaq asaojaddfi 9-TT
jaqqaq asaojaddfi t’-IT
jaqqaq asaojaddfi 8-IT
jaqqaq aseojaddn 3-TT
jaqqaq asaojaddfi T-TT
jaqqaq asaojaddfi 6-31
jaqqaq asaojaddn 8-31
jaqqaq asaojaddn Z.-3T
jaqqaq asaojaddn 9-31
jaqqaq aseojaddn 9-31
jaqqaq aseajaddn fr-3I
jaqqaq aspojaddq 8-31
jaqqaq aseajaddn 3-3T
jaqqaq aspojaddn T-3T

qv iCTDjauiuiOD 8-fr
uoTqsenQ 8-Z.

uaqi jaqaajQ 8-9
lenbq 8-9-0

ueqi ssaq 8-9-31
uofoOTiuas 8-9-TT

uofoo 8-9
auTK 6

8
U3A3S L

XTS 9
3ATJ 9
jnoj V

aajqj, 8
OMJ, 3
euo I

OJ3Z 0

9NINV3W qouna QHV3
H1IH3330H

33Q0W

MB MB M» fr9I I
MB bm MB —• — • 8 9T X
• MB MB 391 C
MB MBMB MB M T9T T
— — MB * 091 q
MB MBBM Z.M B
MB MBM. MB * 9VT j
MBBM MB — •» —’ 9H a
MMM * P
— MBBM — — 8VT o
MB MB MB M 3frT q
— — — • •» MB MB IfrT a
MMM ■» «• • •M •» 0M \

0.S, 3Z. Z.8T
NiSi Ofr 98T \y
w.s. *8 c 98T c
3.S, Z.8 fr8I V
M.S. 31 3 88T 3

Z IZ. z 38T z
OZ. A T8T A

X Z.9 X 081 X
M 99 M Z.3T M
A 99 A 93T A
n fr9 n 93T n
i 89 1 fr3I
s 39 s 83T s
H 19 H 33T H
0 09 0 T3T 0
d d 031 d
0 9^ 0 Z.TT 0
N 9t^ N 9TT N
W W 9TT W

8V 3 VTI 3
X ZP M 8TT M
Jp Tfr £ 311 v
I 18 I I
H 08 H OTT H
9 LZ 9 Z.OT 9
J 93 3 90T 3
3 93 3 9 0T 3
a fr3 a frOT a
3 83 0 8 0T 3
a 33 a 301 a
V 13 TOT V

d.S. e) 00T e)
/.Si Z.I 0 LLO c
• .Si 91 4T 9 Z.0
-.Si 9Z. zzz 9 Z.0 =
1 .S. 98 VZ.0/ • 99 / • 8 Z.0 / •

• • 91 • • 3 Z.0 • •
6 TT 6 I Z.0 6
8 01 8 0Z.0 8
L Z.0 L Z.90 L
9 90 9 990 9
9 90 9 990 9

frO fr90
8 80 8 890 8
3 30 3 390 3
I TO T T90 I
0 00 0 090 0

ASM T^OO HVH3 HVH3
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MODEL
ASCII 
CHAR Octal

BCD
CHAR Octal

33/35
KEY

HOLLERITH
CARD Punch MEANING

m 155 — — -M — — — — — — M»MB «M Lowercase Letter
n 156 — — — —> — — — —• MB MB MM Lowercase Letter
o 157 — — — «M MB — — — MB MB MB Lowercase Letter
P 160 — — — —' — — —• —• — MB MB MM Lowercase Letter
q 161 — — — — — — — — — MB MB MB Lowercase Letter
r 16 2 — — — — — —> “• MB MB MB Lowercase Letter
s 16 3 •“ — BM — — — — —• — MB MB MB Lowercase Letter
t 16 4 — — — — ~ — — — — — — MB Lowercase Letter
u 165 — — — — — — — — — — — — Lowercase Letter
V 16 6 — MB MB —• — — «M MB MB Lowercase Letter
w 167 •— •"» •• — — —* — — — — — — Lowercase Letter
x 170 —* — — — — «M MB MB MM. MB Lowercase Letter
y 171 — —* — — MB — —- MB— MB Lowercase Letter
z 172 — — — — — — M «M «BB MB— — Lowercase Letter
1 173 — — — — — — «M «M «M — — — Opening Brace

1 174 — — — — —“ — MB «M MB — — — Vertical Line
1 175 — — ~ — — BM «M MB — — — Closing Brace

176 —• — — — — MB MB «B» MB Tilde
DEL 177 — — — — — — RUB OUT 12-7-9 Delete

Legend;

*C' = CTRL key
'CS' = CTRL and SHIFT keys
•S' = SHIFT key
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APPENDIX D

SUMMARY OF BASIC LANGUAGE CHARACTERISTICS

BASIC STATEMENTS

Arithmetic Statements

DEF - defines a repeatedly used function

LET - requests a computation or manipulation upon an
arithmetic variable

MAT - requests a computation or manipulation upon a 
matrix

Specification Statements

CHANGE - converts string characters to numerical code 
or vice versa

DATA - specifies numeric values for variables listed 
in a READ statement

DIM - reserves space for list or table

Input/Output Statements

CHAIN - compiles and executes series of programs

INPUT - delays input of values to variables until program 
is in execution; program will request input of data 
by terminal user or a user’s file when statement is 
executed

PRINT - prints computed results; prints text
- prints computed results and text
- skips lines
- formats output data

PRINT
USING
READ

- formats output line
- reads values from a DATA statement or user’s 

file and assigns them to designated variables

RESTORE - restores previously processed blocks of input 
data from DATA statements

DD16
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RELATIONAL SYMBOLS

Relational symbol denotes

is equal to
is less than
is less than or

equal to
is greater than
is greater than or

equal to
is not equal to

MATHEMATICAL FUNCTIONS

Function

SIN (X) 
COS(X) 
TAN (X) 
COT (X)
ATN(X)
EXP (X) 
LOG(X) 
CLG(X) 
ABS (X)
SQR(X) 
INT(X) 
RND(X) 
SGN (X)
DET(X)

Operation

sine of X 
cosine of X 
tangent of X 
cotangent of X 
arctangent of X 
e to the power X 
natural logarithm of X 
common logarithm of X 
absolute value of X 
square root of X 
truncate X 
produce a random number 
sign determination 
provide determinant of last matrix inverted

MISCELLANEOUS FUNCTIONS

Function

TIM(X)
CLK?
DAT?
NUM(X)
SST (X?,Y,Z)

TAB(X)
SPC(X) 
LEN(X$) 
LIN(X)

ASC(X)

STR? (N) 
VAL(S?) 
TST (S?)

HPS (X)

Operation

elapsed processor time 
time of day 
calendar date
count of matrix data elements 
selected characters of a string 
(substring)
character print position
space print position
number of characters in string 
last line number encountered in 
reading/writing file
numeric values of character or 
abbreviation
expression to string conversion 
string to expression conversion 
nonzero output if string can be 
interpreted as a number 
horizontal print position of next 
field, in current line, of file 
being written
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BINARY FILE STATEMENTS

File preparation statements

FILES filename 1,password;filename n,password
FILES user-id/catalogname$password/.../ 

filename$password,permissions
FILE: file designator, "filename,password”

File read statement

READ: file designator,input list

File write statement

WRITE: file designator,output list

Matrix input statement

MAT READ: file designator,matrix input list

Matrix output statement

MAT WRITE: file designator,matrix output list

File manipulation statements

SCRATCH: file designator

RESTORE: file designator

BACKSPACE: file designator

Utility statements

APPEND: file designator 
(for sequential files only)

IF END: file designator (THEN I line number
I GOTO I

IF MORE: file designator I THEN I line number
I GOTO I

SET: file designator TO expression
(for random files only)

BINARY FILE FUNCTIONS

Function

LOC (file designator)

LOF (file designator)

Operation

word pointer location

file length
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APPENDIX E

ALPHABETIC CODES FOR RELATIONAL SYMBOLS

Relational Code Denotes As Illustrated By

EQ is equal to A EQ B

LT is less than A LT B

LE is less than or 
equal to

A LE B

GT is greater than A GT B

GE is
i

greater than 
or equal to

A GE B

NE is not equal to A NE B

E-l DD16



INDEX

i-1

ACCESS
FILE ACCESS 5-83

ADVANCED
ADVANCED BASIC 5-1

ALPHANUMERIC
ALPHANUMERIC DATA AND STRING MANIPULATION 5-31
ALPHANUMERIC TYPE FIELDS 5-7

APPEND
APPEND 5-77
APPEND # 5-57

ARITHMETIC
ARITHMETIC OPERATIONS D-2
Arithmetic Operations 4-3
Arithmetic Statements 2-2

ASC
Function ASC 5-23

ASCII
ASCII DATA FILE INPUT/OUTPUT STATEMENT FORMATS ~ ’ 5-39
ASCII DATA FILE STATEMENTS D-4
ASCII DATA FILES 5-38

ASCII/BCD
ASCII/BCD CHARACTER SET C-l

AUTOMATIC
AUTOMATIC 2-9

r AUTOMATIC TERMINATION FROM TERMINAL 3-6
automatic dimensioning 4-2

BACKSPACE
BACKSPACE 5-76
BACKSPACE # 5-56

BASIC
A BASIC PROGRAM EXAMPLE 4-32
ADVANCED BASIC 5-1
BASIC AND TIME SHARING 1-2
BASIC LANGUAGE CHARACTERISTICS 2-1
BASIC PROGRAMMING LANGUAGE 1-1
BASIC PROGRAMS 2-1
BASIC STATEMENTS 2-1
BASIC STATEMENTS D-l
BASIC WORDS 2-2
CREATING A BASIC PROGRAM 2-4
ELEMENTARY BASIC 4-1
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DELIMIT 
DELIMIT # 5-59

DESIGNATOR
LOC(file designator) 5-63
LOF(file designator) 5-63

DET 
Function DET 5-19

DIM 
DIM 4-12
DIM 5-32

DIMENSIONING 
automatic dimensioning 4-2

DOCUMENTATION 
Documentation Statement 2-3

DONE 
DONE 2-7

END 
END 4-28
IF END #-------GOTO 5-60
IF END #-------THEN 5-60
IF END:------ GOTO 5-78
IF END:------ THEN 5-78

ERROR 
ERROR MESSAGES 6-1
ERROR MESSAGES AS A RESULT OF ERRORS OF FORM 6-1
Compilation Errors 6-1
ERROR MESSAGES AS A RESULT OF ERRORS OF FORM 6-1
Execution Errors 6-2

EXECUTION 
DATA INPUT DURING PROGRAM EXECUTION 5-11
Execution Errors 6-2
STOPPING PROGRAM EXECUTION 2-9

EXPONENTIAL 
EXPONENTIAL TYPE FIELD 5-7

i * 
EXPRESSION / 

sign of an expression 5-19
Use of Expressions 4-3

FIELD 
DECIMAL TYPE FIELD 5-6
EXPONENTIAL TYPE FIELD 5-7
INTEGER TYPE FIELD 5-5
LITERAL TYPE FIELD 5-8
ALPHANUMERIC TYPE FIELDS 5-7
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IF END #------- GOTO
IF END #------- THEN
IF END:------ GOTO
IF END:------ THEN
IF MORE #----- GOTO
IF MORE #----- THEN
IF MORE:------- GOTO
IF MORE:------- THEN
IF--------GOTO
IF--------- GOTO
IF--------- Then
IF--------- THEN

5-60 
5-60 
5-78 
5-78 
5-61 
5-61 
5-79 
5-79 
5-34 
4-25
4- 25
5- 34

IMAGE
image statement 4-17

INPUT
DATA INPUT DURING PROGRAM EXECUTION
INPUT
INPUT
INPUT #
MAT INPUT #

5-11
4- 13
5- 37
5-45
5-51

INPUT/OUTPUT
ASCII DATA FILE INPUT/OUTPUT STATEMENT FORMATS 
BINARY FILE INPUT/OUTPUT STATEMENT FORMATS 
Input/Output Statements

5-39
5-64
2-2

INT
Function INT *>~±

INTEGER
INTEGER TYPE FIELD 5-5
integer form 5-1

LEN
Function LEN 5-2

LET
LET 4“7
LET 5-3

Function LIN d-zz

LINE
formatted line 4-17
MULTIPLE STATEMENTS WITHIN ONE LINE 5-81
Spacing Within an Output Line 5-3

LIST
LIST 2“5
List and Table Variables 4-2
LISTS AND TABLES 5-30

LITERAL
LITERAL TYPE FIELD 5-8

LOC
LOC(file designator) 5-63

LOF
LOF(file designator) 5-63
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OLD
OLD 2-7

ON-------- GOTO
ON--------GOTO 4-26
ON--------THEN 4-26

OUTPUT
FLEXIBILITY IN PROGRAM OUTPUT FORMAT 5-1
Formatting Output With a Comma or Semicolon 5-1
Spacing Within an Output Line 5-3

PRINT
MAT PRINT # 5-53
PRINT 5-37
PRINT 4-14
PRINT # 5-47
PRINT # USING 5-48 ‘
PRINT USING ’ 4-17

PROGRAM
A BASIC PROGRAM EXAMPLE 4-32
A SAMPLE PROGRAM 7-2
CORRECTING THE PROGRAM 3-4
CREATING A BASIC PROGRAM 2-4
DATA INPUT DURING PROGRAM EXECUTION 5-11
ENTERING THE PROGRAM 3-3
ENTERING THE PROGRAM FROM PAPER TAPE 3-3
FLEXIBILITY IN PROGRAM OUTPUT FORMAT 5-1
RUNNING THE PROGRAM 3-5
STOPPING PROGRAM EXECUTION 2-9

RANDOM
random numbers 5-17
random variables 5-17

READ
MAT READ 5-72
MAT READ # 5-50
READ 5-36
READ 5-69
READ 4-19
READ # 5-44

RELATIONAL
RELATIONAL SYMBOLS D-3
Relational Symbols 4-3

REM
REM 4-31

RESAVE
RESAVE 2-7

RESEQUENCE
RESEQUENCE 2-8

RESTORE
RESTORE 5-37
RESTORE 5-75
RESTORE 4-20
RESTORE # 5-55

RETURN
GOSUB and RETURN 4-23
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STR$
Function STR$ 5-24

STRING
ALPHANUMERIC DATA AND STRING MANIPULATION 5-31
string size 5-32
string variables 5-32

SUBROUTINE
Loop and Subroutine Statements 2-3
SUBROUTINES 5-26

SYMBOLS
RELATIONAL SYMBOLS D-3
Relational Symbols 4-3

TAB
Function TAB 5-21

TABLE
List and Table Variables
LISTS AND TABLES

TAB
Functions TAB(X) and SPC(X)

4- 2
5- 30

5-3

TAPE
ENTERING THE PROGRAM FROM PAPER TAPE 3-3

TEMPORARY
SAVING TEMPORARY FILES 5-81

TERMINAL
AUTOMATIC TERMINATION FROM TERMINAL 3-6
CONNECTING TERMINAL TO THE COMPUTER 3-2
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