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J. 

l. Introduction 

The BCC 500 F'ortran js a subset of \1'JSJ Fortran IV, 

formally called. \NS! Basic Fortran. The source program 

i~ prepare<1 by the text editor, QgU, 'l'hi.R source fil.e 

iR compiled hy the Fortran Compiler, FTC which prepares 
t. - - -

an object fiJE~ for the Eortran Qperating §ystem, ff'OS. 

DehuKging facilities in FOS, allow the user to break

point statements, execute single statements, and examine 

and change Fortran variables. 

This manual outlines the basic commands for each 

suhsystem, many of which may also he obtained b,y typing 

the Help Command in ench subsystem. Although the system 

allows R~ words of storage, much lar~er pro~rarns can be 

effcctive.ly run hy using files which are common to all 

Jevels of the syste~ since most large pro~rarns can be 

brol< en into a sequence of smaller programs commun.il.:at inti, 

through data filcR. FOS indicates how much storage 

remains after loading all subprograms. \11 programs 

fefcrenced must be loaded whether or not they are called. 

The following chart show the structure of the Fortran 

system. 
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IJ. Portran Compiler 

:\. S.vntax 

"'.xpres~ions and Def in It ions 

Integer Constant- integer without dee imal point usi nµ.; 

digits 0,1, ••• 9 with optional precedin~ +or - sig;n. 
lntc~er Variable-Series of alphanumeric characters 

(except special characters) the first of which i.s 
I ,,J ,K, L ,M, or N. The series may be any length for 

readability but the first six characters comprise 
the name .. 

Integer String-Integer variable name def] ned hy nfl= 

n characters where n is from l to 0. 

!::ea] Constant- Any number written with a ctecimal point 

using decimal digits and optional si,n. \n intc~cr 

t:x ponen t may foll ow a floating point cons taut, it 

may 11lsn have A preceeding si~n. Examples ure: 
.0097 

9.7g-:3 

~.OF.6 

Real Variahle-Series of alphanumeric chnracterR 

(except spcctal characterR), the first of which is 

alphabetic and !!2! l ,.J ,K ,L,M, or N. The f'ir!4l six 

characters define the name. 
Heal String- Real variable name defined hy nH==n characters 

where n ranKeS from l to 6. 
Subscripted Variables- ~n integer or real variable followed 

by 1, 2, or 3 integers greater than~ that are separated 

by comma5. t.~xamples are: 

Beta( 5*.J-2) 

Max(l,K+2,L) 



4 . 

\rjthm0tic Statements 
I I 11 I 

Ttw form of nrithmctic statemen1ts is "a"="b" wherP a may ht' 

:.1 • .;u i-.,~cr i pted VHri able and b is an expression. 

F:xpr('~::;::;ion- .:;eqnencc of constants, subscripted or 

non-subscripted variable(s) and operation symbols 

which indic<1tc a quantity or a series of calculations. 

llperation Symbols-+,-,•,/,*• in<licatin~ arldition,subtraction, 

multiplicetion,division, and exponcntation~ 

Rules for constructing expressions 

1. The simplest expression consists of a combination 

of constants anrl variables. If the quantities are 

intuger tbe expression is in the integer mode, real 

quantities are in the real mode, string qunntities 

may be used in either mode depending on their names. 

~. Exponentation of a quRntity does not affect its mode, 

hut an integer may not he given a teal exponent. 

~. nuanti.tic•s may be preceded by a+,- or connected hy 

any of the operators to form expressions provided: 

No two operntors appear consecutively. 

Quantities connected are of the same mode. 

~o operators are assumPd to be present. 

1. Parenthesis <lo not affect the mode of the expression 

but may be usc"?d to specify order of precerlence whic'n is 

normally executed left to right in the following order: 

"'* exponentation 
•! multiplication and division 

+- adrlition and suhtraction 



Control and Specification statements 

Ttrn followirn 11 is a list bf ~he 1 'fi'ortran statements, 

the ~enerul form of the statement, the µurposu of 

the statement, an<t an e'<ampJ e. 

,\CCEPT n, List where n is the statement number of 

statement, and list is a list of the quantities 

to be transmitted. 

!) • 

Purpose: read information from teletype as specified 

by format statement n. ~umbers may he right justified 

to the f orm<l t hy add i n~r: a comma after each number as 

it iR typed in. 

\ 1;xa111ple: \ccept 9, I,J,fi which may he <~nt(~red a" 0,1,5, 

r<->~rffd less of the contents of Format statement D. 

ASSIGN i to n where i is a statement number an n is a 

real or fixed variable which appears in an assigned 

no TO statement or as a format number. 

Purpose: causes a subsequent GO TO n, (n1 ,n2 , ••. nm) 

to transfer control to statement i where i is included 

in the series above, or to transmit data with different 

formats durinf!,; execution. 

Ji:xample: ,\(2'1=····· 
\(0)= ••••• 
\')SIGN :'1i TO '\( l) 

0 f"OHM\T( 2l''1 !). :)) 
TV~E ~(l),~(2),~(3) where \(l) acts as a label 

C~LL name (:l 1 ,a~, •.. a) where name is the name of a subroutine 
;c:, n 

subpro~rarn, and each ai is an ar~ument. 
Purpose: t1sed to ca 11 subroutine subprog:rams; the cu.I I 

t r11ns fe rs control to the subpro(t?;ram and presents it 

with the parenthesizert arguments. 

Example: C.'\LL QDHTIC(P*9.73?.,Q/·1.5~6,H-S**2. ,Xl ,X.;t) 

CLOSE (i) where i is file number given in OPEN co•••nd for 
reading or writing symbolic (QED) filea. 

~ (i,INPUT 9 SYMBOLJC,"name:9SVM") where i. is tile number 
OUTPUT and name .ia f'ile name. 
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C01Wif11\ •. t.1 ,a,), .•• a where e.ich a. is the name of a varinbll! --- __ ,,n I: 11 
Pr non subscripteo array name. 

l urpos_£: Causes each a 1 to be ai:;signed a loca1. ion in 

common sto1·a11;e al I ocated b,y position. 

Exnmp.1 ~ COM~.10N '<, -\NGLE, MAT\ ,M\TB 

SUB~OUTIN!·~ SPlH·'.IH~ 
CO~IMON 1\,B,C,D 

CONTINUE 
Purpose: used as last statement in range of a DO when 

the DO would otherwise end with a transfer of controJ . 

.. \ l Ho used as a no operation for prof!,rmn read ab i I i ty. 

Dl.\il•:NS]Ol\l v 1 ,v?' .•• v 0 where each v 1 is the name of an 

array subscripted with 1,2 or 1 unsignerl inte~er 

constants. Each subscript indicates the size of one 

<limcnsion of the array. 

1·urp~: provirle~ information necessary to al lo~ate 

st·rage for arrays. Storage is assignP.d columnwisc. 

Rxample: DIMENSION '(10), B(5,5,5), J(l2,3) 

DO n i=m 1 ,m2 ,m0 where n is a statemeut number, i is a 

END -

non subscripted integer variable, and m1 ,m2 , m~ are 

either inte~er constants or non subscripted variables. 

lf m1 is not stated it's value is assumed to be l. 

Purpose: command to execute repeatedly the statements 

which follow up to and including the statement with 

statement number n. The first time the statements are 

executed with i=m1 • For each succeeding execution i 

is increased by m3 . Control passes to the statement 

followin~ n when i exceeds m2 • 

~xamplc: DO 25 l=l,15 
DO 20 ,1 =l, I 

purpose: indicates end of source program or subpro~rum 
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I I ; : I' ' I 
F~QUIVALENCE (a,b,c),(d,e 1,f)1 

••••• where a ••• f are variables 
which may have a single subscript. 
Purpose: causes all variables specified h_y each 

pnrenth~tical expression to be assi~ncd the same 

location in storage. 
Example: EQUIV~LENCE (TOP,SIDE(3)), (BOT(l4),H) 

FORM~T (A 1 ,s2 , ••• s 0 ) where st is a format specification. 

Purpose: descri he type of conversion and format of da t<), 

to be used in the transmission of an input/output list. 

Conn cc t 1 ons may be established during; execution as 

described in the •\SSIGN statement. Formats arc data 

interpreted by f'OS, therefore it is possible to input 

iill appr·o11ri.ate string of characters into an array 

. from any 'file such as the telet~1 pe at runtime. This 

feature allows programs to be tested with minimal formats 
and expanded to any desired level, also part of the 

output may be deleted with FO.O, JO, or EO.o S(.>ecified. 

The format string is referred to by the name of the 

array which stores it in memory. nA~ should he used 

for an i nteJL:er array and n..'6; for a real array. l n 

both cases, the number of words n must he greater or 

equal that required to hold the string but may not 
exC(;!ed the size speci fierl by dimension stat,ements. 

Termination of output ~ Qot produce a carriage return, 
enablinp: many different stat,ments to produce one physical 
line of output. Literal values are delimited by $--:--$. 

l!':.xamp.le: TY.PE 1 
1 FORM~T($SUMS OF squARES = .$) 

TYPE 2,SUMSQ 
~~ fi'OHMAT( 10/) 

This produces the integer conversi.dn of SUMSQ, one line 

of output And the explicit carriage return I to line feed. 
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FUNCTION name (a1,a2 , ..•.. a 0 ) where name is the .function 
name Mubject to mode convention and ai are arguments. 

Purpose: the statement is used at the beginnin~ of a 

function type subpro~ram to define its name ~nd 

arguments. 
Example: FUNCTION ROOT(B,A,C) 

GO 'fO n where n is a statement number 

Purpose: transfers control to statement n 

Gil TO n,(o1 ,n<>, •.• n) where n is a.non-subscripte<1 jnteger 
~ m 

varialde appearing in a previously executed \SS1C\! 

statement and n. is also a statement number that may 
1 

have been assigned to n by a previously Pxecute11 

ASSIG~ statement. 

Purpose: transfers control to the statement with 
statement number equal to that va .. I uc of n which was 

last given by an \SSHiN statement. 

Example: GO TO h , ( 100, '.?00, 300) where k is luO, 20(J or 300. 

GO TO (n1 ,n2 , ••... nm)' i where n1 ,n2 , ... nm are statement 
numbers and i is a non subscripted integer varjable. 

Purpo§..£.: transfers control to the ith vaJut~ on the list. 

Example: GO TO (10,21J,30,40),.J where ,J is 1,2,3, or rt. 

lF'(a) n 1 ,n2 ,n;) where a is an expression anct n 1,n2 , and n3 
statement numbers . 

Purp_ose: causes transfer of control to s tatcmnt n .. l, n'), n-. 
'"" ,) 

dependin~ on whether a is less than, equal to, or greater 

than zero. Baste fort ran .. does not sup1>ort logical IF'' s. 

Example: IF((X+Y)-10.) 5,15,25 



9. 

JF ~Sl•:Nst: l.l<iHT i) n 1 ,n9 , w~ere n1and n 2arc statement numbers. 
" I'"'! I I 

Pur_eose: causes transfer of control to statement n 1 11r 11:! 

if the sense light i is on or off respectively. There are 

24 sense lights that may be testeci. 

Example: IF (SENSE LIGHT 3) 30,40 

IF (SENSE SWITCII i) n 1 ,n2 where i is the number of a sense 

switch ( 1 throuii;h 1) and n1 and n2 arc statement numbers. 

Pur~se: transfers control to statement n1 or n2 if 

sense swJtch i is up or down. Sense switches are ~et in 

FOS with the i;S for SET and i;R for m•;SET commands. 

Example: IF(SENSE SWJTCH 2) 10,20 

l'!\LSF: n where n is a number typed if non zero. 

Purpose: Stops execution of program temporarily nnd 

t.vrws "P\USE n'' on the teletype. The user may type ;I' 
to continue the program or debu~ at that time. 

E · l l'"Us·'t;' l xainp e : .. , ... c. . 

RE'O n, list where n is the statement number of 

and list is the quantities to be transmitted. 

Purpose: ~llows any QED file to be accessed. 

symbolic fi 1 es may be assigned and reassif!;ncd 

run. lf a file is not assi~ned default is to 

teletype. 
l'jx.amnle: HEAD l, D.\T!\ 
l -

lU~TURN 

a format 

Specific 

durin~ a 

the 

purpose: returns O()fttrol t~ -main program~which called 
it. 

SENSE LIGHT i where i, a number between I und 21, is turned 

on. If i is zero, sense lights are turned off. 

Purpose: permits sense lights to be turned on or off so 

that they may later be tested to cause a pro~ram to branch. 

P.xample: SENSg LIGHT 5 
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STOP 
Purpose: causes object ptogr4m to halt and allow for 

debugging or return to system supervisor. 

SlJBHOUTINE name(a1 ,a2 •.• an) where name is the symbolic 

name of each subprogram, and each a. is an argument. 
1 

yurpose: first statement of SUBROUTI~E-type subµrogram 

nnd defines jt to he such,as well as ckfininµ: its name 

and arguments. 
Example: SlJBH:OUTINE QDRTIC(B, .\ ,C ,I<OOTl ,i-tOOT2) .. 

TYPE n, list where n is the statement number of a format 

and list is a list of quantities to be transmitted. 

Purp~: causes quantities to be typed on the teletype 

in accordance with FORM\T n. Many type statements can 

produce the same physical line of output if a 0 /" is 

not encountered in the FORMAT statement. 

E~af!!ple: TYPli: 10, \,B,C 

.Procedures 

Fortran procedures consist of Functions and Subroutines. 

In order to use them they must be rtefined and culled. 

Functions may be defined in the following four ways: 

i\rithmetic Statement Functions: These functions are defined 

by a sin~le arithmetic statement in the source prog,rnm. 

Built in Ji'unctions: pre-defined and exist in the prog;ram 
similar to macro's at the assembly level, that is they 

are incorporated into the object program each time it is 

refered to by the source program. 

Lihrarv functions: pre-defined and exist in program library. 

Function subprograms: usually user subprogra~that may consist 

of more than one statement and tlY'e. common to all subprograms. 
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Each type of function must observe the following conventions: 

May use other functions in its definition. 
i ' I • i I 

May have as many var1able asj desired passed as arguments. 

Must have names formed in accordance with rules for 

naming functions. 

Calling functions must follow these rules: 

Name indicates the mode of the single value that is result. 

'\rguments must correspond in number, order, and mode with 

arguments which appear in the program definition. 

Subroutines differ from the more specialized functions in two 

ways: 

They may not he ~cferenced by their appearance in an 

arithmetic expression but must be used with a C\LI. 

They may return more than one value which may be passed 

either with arguments or throug;h COMMON. 

n. Library 

~ number of functions are available from the library file, 

#2:FLIBE, when called by a loaded program. A compiled subprogram 

may have the same name as a library function. When two or 

more subprograms of the same name are read by FOS, the first 

one is loaded and the rest are ignored. 

The library presently contains the following functions: 

i\LOG computes the natural logarithm of a real argument. 

Memory: 138 worrls 
·-I J \ccuracy: relative error less than fi*IO 

. . ' 

.!£Q: computes exponential base e' of reilJ argument. 

,\lemory: 114 words 
. . . -11 maxro (Joµ x+l)) \ccuracy: relative error less than 6*10 *2. ' ' c'2 , 

SQRT computes square root of real argument. 

Memory: 8~ words 

\ccuracy: relative error less than io-11 



1 ,, .... 

·,\T'\N given two arguments~ yi and!.x, the routine computes 

the arctangent of y/x giving the res~lt in radians in 

the proper quadrant. If one argument is ,iven x is 

assumed to be 1. 

Memory: 256 words 
-11 .\ccuracy: relative error less than 10 

:\BS, I <\BS rea I or integer absolute value, ilrp.:ume11t may 

he of either mode. 

\lemory: l :1 words 

f''IJl.::I converts integer argument to real 

M~n10ry: 4 worrls 

IFlX,JNT,\INT integer or floating vaJuP of rcnl argument 

truncated to integer. Positive nnd ne~utive arguments 

arc both truncated toward zero. 

~lemory: ~~ words 

JSIGN,SJGN inte~er or real result of the algebraic si~n of 

the seconrl argument, 

argument. 

Memory: ~0-21 words 
..... '· . 

asRjgncd to the valu<> of the first 

AMOD requires two real arguments, returnR the remainder - . 

when the first ts divided by the second. That i.s 

\ \:lC u ( \ , G) ""'A-I''L0.1\T( £•'1 X ( A/H)) *fl 

Memory: 13 words 

t~!OD rcqui res two integ;er arguments. Returfl1-; the remai ndcr 

when the first is divided by the second. r•'or inte.:~crs 

MOU(l ,J)=l-(I/,J)*,J 

Memory: 9 wor<Js 

MAX?AMAX .. finds integer or real maximum o.f any number of 

arg;uments of ··cith<>r m.o(ie. 

MIN,AMIN finds integer or real minimum of any number of 

arµ:uments of Pither mode. 

MPmo1~y: Co words> incl udcs all four entri cs. 
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UlM requires two reaJ arguments, returns the difference 

:i r t hr• first one is g,reutPr than tl1e second, otherwise 

rt:turns zero. 
: . J. • .. ( \ ... , .. • ' .. \ v .· \ n 
;_; i\~ . 'l:J J ,::. L",i· 11..'~ {. i -C·' 0. !J) 

u H·i ( \. , U • U' ::: ·1 ,\I \ X ( :\ , 0 • 0) and - DJ M ( 0. 0 , .\) = :\Ml N ( 0 • 0 , '.\ ) 

!'111.' i)lf\l furn:.:tion is much shor·tcr if the result i.~ np1~1H:::. 

Memory: .HJ words 

llHM r<:~qu ires two integer arguments. He turns the difference 

if tho first is greater than the second, otherwise n.~Ln11;,; 

zero. 

1Dl~.l(1,.J),,M,\X(1-,J ,O) 

~lemory: 10 words 

lDCF returns the absolute address of an ar~ument of either 

mode. 

Memory: 1 words 

lit' t.?;ivcn two real arguments, P and Q, this function returns 

zero if l hey are equal within the four low order mantissu 

bit;.,; 1 ot lH·rwi sc it returns an integer with the sign of 

P-(~. 

lf:"r') 

Given one real argument P, the f unc ti 011 r·et urns 

i!' its n111{.';nitude is less than lO~lO otherwise it 

returns an integ;er with the sign of F. This function is 

useful in con.junction with the if statement to provide 

a means of testin!!, equality of decimal numbers in binary. 

Memory: 25 words. 

EXIT same effect as STOP statement, except that *EXIT* is 

typed. FOS returns to the command mode. 

Memory: 10 words. 

t'OWER,FOHM,TIME 2 BHS,EOF,ISIZE, and IPOSIT also exist in the 

library file unrl arc for the most part built in functions. 
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C. Symho1 Tahl1:-- S:i~8 

Symbol lal,le storaf~e ]is dynam1ically allocate<l by the 

('.Ot11pi ler. Norn.! of the tables have fixed len~.th; each 

may h1.." h•n1:?.;tl1ene!i, shortened, or rclocaterl as i terns 

are add cc! or· removed. No table can be exceeded until 

all memory is used. Included in the symbol table storage 

is the working storage for statement translation. This 

area is expanded during the analysis of each statement 

and contracted as the program is written out. Since 

it's si.zc fluctuates rapidly in proportion to statement 

complexity, it is difficult to predict the available 
symbol table stcn·age, but may be approximated at 150 words. 

Table storage is hound in the fo.1 lowing way: 

N+2S+6A+2F'+l +2G+4L+2C+3D+3D+M+W less than TABLES I ZF: 

where: 

\= number of array variables 

C= common identifiers 

I>= do loops 

~= equivalence i~entifi~rs 
F~ real constants 

G= global subprograms 

I= int~ger constantR 

L= local subprpgr~ms f r\r:ithmetic Statement functions) 

~,i= format statements 

S= number of sca1ar variables 

W= working storage 



!). Commands 

To invok~ .thr1. Fortran C9mp 1iler Aive the executive command 
-r- - -1 I I . 

\<.l1FTC which responds w:lth it's.name, version and+ 

+H.lists all the co~mands available in the subsystem. - ' 

The conunand~ which must be confi rmf.HI by a "." are: 

+!nput from (FILE-N~ME).:.. Source fiJ.e should be 9SVM 
+Qut put_ fr'>m (FILE-NAME).:.. Compiled ob,ject 1jrogram ~IH_:\ 

+List to (Fl Lf•:-NAME). 9SVM 1 f list i 1H1 i ~ wanted »n ----·-·- \. .. • 

terminal 1'*T 11 should be specified as file nnme. 

+U!:~hug..:.. must be invoked prior to compile if runtime 

dcbu~gcr is going to be used. 

+MHP..:.. ~ivcs map of"program variables 

i :_:=y~ap..:.. 1 i st i ni;?; normally produces map of program var iahl c 

storn~e. This is omitted by invokin~ NoMap after I ist. 

+Nol..i st. 

+NoDebug. - - .... ,_ 
+Compile..:.. 
+Finished. 
•" lgnorc this line. 

Syntax check with nocode generation is provided by 

not invokin~ the output command. 

New fi.J.es are created b,y cnclosj ng the fi Le name in 

double qnot<.>s. 

Typing; control-1' at any time returns to the 11 +" 

commanii processor. 
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J 11. Eortran QrJCrati ng §>'stem 

·\. f.o;Hlcr 

1;·0:-:; incl udcs such operaU <•ns a8 float i 11µ,. point 

urithmetic, format scanning, a1ttl pru~ram ctcbu~ging. 

F'ortrnn prog;rams compiled bJ FTC arc I oaded and 

executed with FOS by givin~ the fo.llowinl!; command: 

~iF'OS carriage return The system responds with 

LO \D MUN PHOGR·\M 

Fl<OM FILE ( FJ.Lf~-N !\ME).!. 

If suhpro~n ,u,.i:: an~ cal led they must be read following 

the routine which calls it, if this order iR violated, 

the names of the mis8"ing routines will be t,n>cd and 

the file shoulrl he read again. If Library routines 

are not included in the user files, they should be 

lnarled when the system Fesponds 

LO\D SUBPHOGR.\MS " '"". 

!''IWM FI LE! for any subprograms type VJ L~~-N:\ME. 

for the library type #2:FLIBE. 
When all the programs and subprograms the system 

will respond with 

LOADING COMPU~TE:J the time> and the unused storage. 

Transfers to the executive are permitted during· the 

loading process provided FOS isn't "ailing for the 

user lo open another file. The following situations 
may arise while loading: 

FILE NOT RJN\RV Files not 9AIN or not 

1 LU~G ,\ L Fl LJ~: 

l'l<OGH \M TOO BJ G 

generated by F'TC 

Exceeds 8K currently available 

for programs Hnd subpro~rums 



17. 

H this point the pro(l;ram may be executed, i r the 

pro1;1:rnm was compiled without tre debug~ing opUon, only 

the fo1 lowi1q:i: commands may be used: 

+.ii! Go to the first statement nf tl10 wain prog1·w11 

+J.!.: Proceed after pause or error 

+ J..!2 Disregard previous error or 1mwu~ hcreafl er 

+.ili H.ei.nstate all disregarded items 

+ .;,.,E F:x it Eort ran Q.perat i np; S,ys tem 

t(n';S Set senseswitch n 

+(n);R Reset sense switch n 

+" Jµ;nore this line 

f/ontrol Return to "+" command processor· 

/ . ._ K, 1·1 l) . t 1 1 d f t t T-' _ r1n s a commun s o .. su l~ys em 

B. Hunt ime lJehug·g i ni.; 

lf the pro~;ram was compiled with the DEPUG opt ion, 

the debu!f,~er commands may be.used. 'l'heRe include: 

+(.addr(~.';;s '~ 

r(address'l!(n) 

+!in) 

+!O -
t- • :-:::: 

+(address).::_ 

+ ( .!:!Q.!!!£ \~ 
+(_!~)_b_ 

+ ( .!.!.£fil£) .: 

+(name)~/ ·--·-
+(~)tl 

t- ( ·:nmrH.? )~, ·--

Go to addressert statement 

i'roceed a.fer error pail"'.(• or lln':il ! n ird 

Set breakpoint at addrcssefl l irn: 1;Ln.:->1 

Clear breakpoint n 

Clear all br~akpoints 

Replace address with continue stutemcnt 

Print address of current line 

Print closest relative adrcss 

Print variable name in intrin~Jc mode 

Print variable name in octal 
I 

Print variable name in \SCII 

Intrinsic mode input 

Octal mode input 

\SCJJ mot'le input 



lM. 

Addresses for the dehuggc~r may have one or two parts. 

The two part a<'ldress spccifids a program unit followed by 

a relative label address. One~ a two part address has been 

~iven the dehug~er remembers the program unit. Thereafter 

<1 one part address specif.ving only the relative l<:lbel will 

oiwr 1.te within thP most rec•~ntly specified progrnm unit. 

Iniii;dJy tlv' ma:in pro(.!;ram is assumed spccifif'fl. !',xarnp I es: 

+ J U0-1 I 1 i '. I 

")ubpro!f.;ram US!•]{, I <1he l l UO 

Subprogram U;:;£H, '.'\ stat1~ment1:-' pr·ic,,;· lo 
labc I I 00 

~·,ain pro~ram, label tlO 

1~!a in pro~i;ram, breakpoint l ;d 1 O 
statements beyond label 100 

C. Huntime Diagnostics 

\GTO 

\HG\! 

·\!(GN 

fi:XP 

!i'CJIH 

FOHM, 

1\n assigned GOTO s tatemnnt has been encountered 
but no variable has been assi~nAd. 

An ar~um<.~nt of the wrong mode has been transmitted 
to a suhprogram. The incorrect mode is used. 

The wron~ number of arguments has been transmitted 
to 11 subprogram. If too many were transmit led, the 
ext n1 ones arc i !!;n<>red. If too few were transmitted 
the extra positions ·are fillert with ~arhage. 

The value of a computed GOTO 1 i eR ou Ud de t hi..' ran~e 
:::::pecif.ied. Control transfers to the fir~t statement 
of the 11ivpn liRl. 

F'PS is unable to output one or more variables us 
the FORM\T statement lacks a needed E,F,J, or \. 
The variable is not transmitted. 

The argument of an cxpontial function is greater 
than 17() octal. The answer is set to the maximum 
real value. 

WOS has rletcctcrl an illegal format character. 
The character is ignored and a scan for lhc next 
specification is begun. Character has same effect 
as a commn. 

P The l statement variable ref<.c!rences somPthin~·: 
othe« than a format statement. 



POUi Th~ 1 /0 statement which references a FORt\'i\T has 
nPvc rr bee1;i nss i gne~. 

If'(!<' a.·',,' ... 

JFSL 

IF.SS 

I 1\JUM 

L\BL 

f()(' 

SNL1' 

SQHT 

O"'*N 

'''OS has received ;rn i.lleffal input charactPr. 
The charac1('J' is i1;nor<•1I nnd a ~cnn ii-: ht~i·un 
for the next input field. 

'l'h<~ value of an lF ':)gNSfi: LJGflT statemtmt i.s not 
between l anrl ~!.4. l'he sense tight is assumed off. 

The value of an IF SENSE SWITCH ts other than 
between 1 and 4. The sense switch is assumed off. 

An input number to FOS is outside of ran~e. The 
value is set to zero. 

Pro~ram specifies a transfer to an undefined Jabel 
The prop:rarn cannot b<~ continued, hut Uit~ del:>ug,11,cr 
ma,y be used. 

The ar11;umen t of a I o~ari t hm function i '<i neg.at i ve 
or ~ero, the result of the function is set lo zero. 

The prop..:ram has tried to raise H rn.•viit'ivc number to 
a non-integral real power. The form /N/**P is 
cqmputcd instea<1. 

Output exponent exceeds range. The number is 
transmitted with 0 exponent. 

'fhe size of storage has been exceeded, continuing 
pro~rem will destroy common storage requirerl hy 
suhroutinc calls. 

Tht? value of the SJ~NSE LlfiHT iR not i.n t.h'~ range 
of 1 to 24. The Mtntement is ignored. 

I\ negative argument was passed to the square root 
~uhrnutine. The absolute value is used. 

The pror.rram tried to raise O to a non positive power. 
If jt was to the 0 power al or l. is returned. lf 
it was to negative power, the maximu1u pos:::;ii-lc rea.l 
or integer value is returned. 



JV. Ai>detuJix 

PAGE 1 MONDAY APRIL 21, 1975 11:15:47 

DIMENSION LETTER!Sl 
LETTER!ll=lH+ 
LETTER(Zl=lH-
L E T T E R ( 3 I = 1 H ::: 
LE'l'TERl4l=lH/ 
LETTER{5l=lHS 

9 ACCEPT 1,IOPERATE,IARG1,IARG2 
1 FORMATIA1,2I81 

DO 10 I=l,5 
tF<LETTERIIl-IOPERATEI 10,20,10 

10 CONTINUE 
TYPE 6 
GO TO 9 

6 FORMAT(SWHAT$/) 
20 GO T0(30,40,50,60,70l,I 
30 IANS=IARG1+IARG2 

GO TO 65 
40 IANS=IARG1-IARG2 

GO TO 65 
50 IANS=IARGl*IARG2 

GO TO 6:.5 
60 IANS=IARG1/IARG2 

GO TO 65 
65 TYPE 80,IARGl, IOPERATE,IARGZ,IANS 

GO TO 9 
80 FORMATII8,Al,I8,$=$,I8/l 
70 PAUSE 

ENO 

20. 

MC-t'ORT:9SYM 

This example •h•wa a111ignment and cemparia•n •f 
nen-nuaeric data, th• ari thmeti.c if atat•••nt, and 
input-eutput to teletype using TYPE and ACC'Eft c••••nda. 



@ FTC 

VERSION 12-03-70 C"H•" FOR HELP> TODAY IS 04/21/75 1250:39 
+INPUT FROM MC-FORT. 
+OTJTPfJT TO "OBJECT". 
+COMPILE· 

COMP! LI NI'} MAIN ?ROG RAM 

COMPILE TIMS 0:0:5 

+FINISHED. TOTAL COMPUTE TIME 0:0:7 

@ FOS 

VEHSION 12-03-70 C"JH" FOR HELP) TODAY IS 04/21/75 1252:05 
LOAD MAIN PROGRAM 
FROM FILE OBJECT• 
LOADING TIME 0:0:1 
8063 ~OROS OF STORAGE UNUSED 
+; G 

+1234,5678, 
-9 8 7 6, 8 7 6 5, .·. 
*2 4 68, l 1 1 I , 
/9999.19999, 

s 

PAUSE 

1234+ 
9876-
2468* 
9999/ 

TOTAL COMPUTE TIME 0:0:3 

@ 

5678= 
8765= 
1 1 l 1 = 
9999= 

6912 
1 l 1 1 

2741948 
l 



PAGE. 1 TUESDAY APRIL 22, 1975 13:40:16 

DIMENSION IGRADE(501,KEYC5Ql,SSN(2,50l 
1 FORMAT ( 2A6,I3/l ' . 
10 I=l 

SDEV=O. 
XMEAN=O. 
TYPE 2 

2 FORMAT($ TYPE ID AND GRADES$/) 
20 ACCEPT 1, !SSN!K,Il,K=l,21,IGRADE(Il 

IF(IGRADE!Il-1001 30,30,40 
30 GRAOE=IGRADE!Il 

XMEAN=XMEAN+GRADE 
SDEV=SDEV+GRADE**2 
KEYIIl=I 
I=I+l 
GO TO 20 

40 I=I-1 
CALL SORTI(IGRADE,KEYtll 
DO 45 M=l ,I 
L:KEY(Ml 

45 TYPEl,(SSN(~,Ll ,K=l,2l,1GRADE(Ml 
LHIGH=IGRADE< I l 
LOW=IGRADE.(ll 
FN=I 
M=(F'N+l.l/2. 
MEDIAN=IGRADE!MI 
SOEV=SORT((SDEV-XMEAN**2/FNl/(FN-1.ll 
XMEAN=XMEAN/FN 
TYPE 3,I,XMEAN 
TYPE 6,SDEV,MEDIAN 
TYPE 7,LHIGH,LOW 

TEST:9SYM 

3 FORMAT($ FORS,!3,$ DATA POINTS, THE MEAN IS S,I3/l 
6 FORMATCS THE STANDARD DEVIATION ISS,FS.2,$ THE MEDIAN ISS,I3/) 
7 FORMAT($ RANGE IS FROMS,13,$ TO$,I3/l 
50 PAUSE 1 

GO TO 10 
END 
SUBROUTINE SORT! CL,KEY,NOl 
DIMENSION L(ll,KEY<ll 
MO=NO 

10 IF(M0-16) eo,20,20 
20 M0=2*(M0/8)+1 
30 KO= NO-MO 

JO=l 
40 l=JO 

IPMO=I+MO 
50 IFILIIPMOl-L(l)) 60,60,70 
60 LEKP=L(Il 

LCil=LCIPMO) 
LtIPMOl=LEMP 
KEMP=KEY( I l 
KEY(!)=KEYIIPMOl 
KEY!IPMOl=KEM? 
IPMO=I 
I=I-MO 



'PAGE 2 TUESDAY APRIL 22, 1975 13:40:18 TEST:9SYM 

IF! I-1 l '70,50,150, 
70 JO=JO+l 

IF(JO-KOl 40,40,10 
80 IF!M0-1) 100,100,90 
90 M0=2*1M0/4l+l 

GO TO 30 
100 RETURN 

t;[\[j 

This exaaple shews calling a subroutine with variable 
di•ens.iens, using n•n-numeric data in an array, and 
converaien fre• real to fixed peint output in the format 
statement. 

Th• data could oe read rre• a •Y•belic file by inserting 
the f•llowing changes; file "DATA" i• written in QED. 
• • • • • 
OPEN(3,INPUT,SYMBOLIC,"DATA:9SYM") 
••••• 
• e e I e 

20 READ( 3, l) (SSN(K, I) ,K•l ,2), I GRADE( l) 

..... 
CLOSE(::.\) 
• • • • • 



{I) FTC 

' 

'T:CRSI ()1\i 12-cn-10 ("H •" FOq HELP) TODAY Is 04/22/75 1329: 56 
+INPUT FROM TEST. 
+OlrTP~TT TO "T013J". 
+DEBUG. 
+COMPILE. 

COMPILING MAIN PROGRAM 

COMPILING SUBROUTINE SORTI 

COMPILE TIME 0:0:9 

+FINISHED. TOTAL COMPUTE TIME 0:0:10 

© FOS 

VER.SI ON 12-03-70 C";I{" FOR HELP> TODAY IS 04/22/75 1331: 10 
LOAD MAIN PROGHAM 
FROl'l FI LE TOBd • 
M:ISSINS 

240SYS 
LOlrn SUBPROGRAMS 
FROM FILE #2:FLIBE· 
LOADING TIME 0:0:4 
6920 WORDS OF STORAGE UNUSED 
+JG 

TYPE ID .A.ND GR.A.DES 
523-48-8131 90 
312-!~4-1030 70 
026-36-5475 82 
576-46-4387 78 
5 7 5 - 3 8 - 29 7 8 9 2 

999 
312-44-1030 70 
576-46-4387 78 
026-36-5475 82 
523-48-8131 90 
575-38-2978 92 
FOR 5 DATA PO!NTS,.THE MEAN IS 82 
THE STANDARD DEVU\TION IS 8.99 THE MEDIAN IS 82 
RANGE IS FROM 92 TO 70 

PAUSE 1 
+KEY< 1) I 2 
+KE:Y<2>/ 11 

+l<EY<3>1 3 
+KEYUO I 1 
HCEY< 5) I 5 
+; F 
TOTAL COMPUTE TIME 0:0:8 

@ 
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