CBASIC 2

       A co mmercially oriented, compiler/interpreter BASIC language facili ty for CP/M (tm) systems.

Version 2

Nove mber 1981

Digital Research, Inc.

P. 0. Box 579

                                                                                                                     Pacific Grove, CA 93950

408-649-3896

All  R i ghts Reserved

                                                                     Copyright (c) 1977, 1978 by Digital Researc h Inc.

All rights reserved.

            No part of this publication m a y  b e reproduced, trans mi tted, transcribed, stored in

a retrie va l syste m, or tra n slated into any l a n g u age or  computer langua ge, in  any for

or by any mea n s, electronic, mec ha nica l, ma gnetic, optical, c h emical, manual or

otherwise, without the prior written pe rmission of Digital R esearch Inc., Post Office

Box 579, Pacif ic Grove, California, 93950.

DISC LAIM ER

            Digital Research makes no represe ntations or warra n ties with respect to the

conte nts hereof a nd specific ally disc laims any implied wa rranties or me rc hantability

or fitness for any parti cul ar purpose. Further, Digital Research reserves the right to

revise this publica t ion and  to make changes from time to time in the content h ereo

without obligation of Digital R esearch to notity any person of such re vis ion or

cha nges.

TR ADEM AR KS

CBASIC and MP/M are trade marks of Digita l Resear ch

CP/M is a regis tered trade ma rk of Digita l Resear ch

1. CBASIC

        1.1 I
                           NTRODUCTION

                                      This ma nua l describes ve rsion two of CBASIC, a comprehe ns iv e,

                         commerc ia lly ori ented compiler/interpreter de signed for use with the CP/M

                         (tm) a nd MP/M -80 operating s yste ms. CP/M and MP/M -80 are trade ma rks of

                         Digital Research. CP/M is ava ilable on a multitude of 8080, 8085, and Z80

                         mic rocomputer s yste ms.

                                      In this ma nua l, unless it is stated otherwise, CP/M will be used to indicate

                         vers ion I or 2 of CP/M or MP/M. There are many derivations of CP/M.

                         CBASIC should also opera te with these systems.  CPU will refe r to the

                         mic roprocessor chip ins talled in the sy stem.

                                      CBASIC has a va riety of e xte nded features in cluding the IF . . . THEN . . .

                         ELSE a nd W HILE constructs and access to disk files. CBASIC a lso allows the

                         use of 31 cha racter variable n ames, and the free use of comments, spaces, and

                         tabs. These aid in creating progr ams that are s elf-docum entin g  and

                         ma inta inable.

                                      Version two of CBASIC adds inte g er variables, multiple line functions,

                         cha ining with common va riables, and additional pred e f ined functions as well

                         as other improvements. A cross refe re nce list er is  also provided.

                                      The CBASIC syste m consists of three programs. The first program,  the

                         compiler, converts the user’s source language progr am into a series of coded

                         operations that are placed on  an int ermediate disk file. The second prog ram,

                         the runtime monitor, directly  executes the operations inc l uded in the

                         intermedia te file. The fin al progr am, XREF.COM, will produce a cross

                         re fere nce listing of  all vari ables used in a CBASIC source progr am.

                                      To use CBASIC a microc ompute r  system us i ng the CP/M operating system

                         must be a va ilable. This ma nua l assumes a working knowledge of the following

                         CP/M docume ntation:

                         (a) AN INTROD UCTION TO CP/M FEA TURES AN D FACILITIES

                         (b) ED: A CONTEXT EDITOR FOR THE CP/M DISK SYSTEM

                 (c) CP/M INTER FAC E GUIDE

                             These ma nua ls are a va ilable from Digita l Resear ch, PO Box 579, Pacif ic

                 Grove, California.

                             A newcome r to the fie ld of computers would do we ll to read an

                 introduc t ory te x t on the Basic Langua ge .

                             The re fere nce section, chapt ers 2 through 10, describes the fac i lities of the

                 la ngua ge. Chapter 11 e xpa nds on the use of files. Chapters 12 and 13 describe

                 operation of the compiler. Three appendices follow  which list com piler and

                 runtime error me ssages and lis t key words.

1.2 F
                     OR

                                  CBASIC I P
                                                                                     ROGRAMMERS

                             Progra mme rs fa miliar wi th  version 1 of CBASI C  should re v i e w  thi

                 ma nua l pa ying partic ular att ention to the use of inte ger va riables. Chapter 3

                 provides deta i ls on us i ng inte g ers in expressions. The sections concerning new

                 state me nts and functions should be read in detail. C h apters 12 and 13 also

                 conta in muc h new information.

                             A program that compiled a nd exec uted with v er sion I s hould operate

                 properly with ver sion 2. Howe v e r , an INT file created by the v er sion I

                 compiler will not exe cute with the v ersion 2 runtime monitor. The source

                 program mus t  be recompiled.

                             If state me nts appear not to operate prope rly, Digita l Research Inc. would

                 apprec iate a note whi ch in cludes the stat e m ent or state me nts whic h are ca using

                 the proble m a long with a description of the problem

1.3 P
                     ROGRAM

                                                          I
                                                              DENTIFICATION

N
UMBERS

                             All Digita l Research l anguage programs s i gn-on with the program na me

                 followed by a n  i d e n tification number. These numbers are in the following

                 form:

                 V.RC

                                      "V" is the vers ion number. This manual d escribes versio n  2  p rograms. T he

                         "R " is the re lease number of the program. As errors are corrected in a

                         partic ular vers ion, new releases are made av ailable. The  "C" is the

                         configura tion. A zero mea ns that the program is configured to operate with

                         standard CP/M ve rs ion 2 and MP/M. Other configurati ons may be m ade

                         ava ilable in the future.

2. General  Info rmatio

        2.1 S
                            TATEMENTS

                                      A program consis ts of zero or more properly formed CBA SIC stateme n ts

                         conta ined in a diskette file. CBASIC source state me nts are also c alled source

                         code or source state me nts. An END stat e m ent, if present, terminates the

                         program, a n d any statements following the END state me nt are ignored. An

                         end of-file on the source file  also terminates the progra m. In this case the END

                         state me nt is supplied by CBASIC.

                                      In this ma nua l the term line, in the context of a line of source code,  means a

                         string of c haracters terminated with a carriage return and line feed. A

                         state me nt ma y spa n more tha n one line or  multiple state me nts ma y appear on

                         the sa me line.

                                      The entire ASCII  character set is accepted, but most s ta tem e n ts may be

                         writt en  using the common 64 c haracter subset. L ower case letters are

                         conve rted by the compile r to upper case except wh en th ey appear in strings or

                         re marks. A compiler toggle, described in Cha pter 13, will inhibit  al

                         conve rs ion to upper case.

                                      CBASIC state me nts are free-form with the following requ ir eme nts:

                               (1) W he n a state me nt is not completed on a single line, a continuation

                               charact er(\) must be used. (To produce the \ c haracter on Fra nklin AC E

                               computers, press CTRL / or CTRL S HIFT / simulta neous l y). The statement

                               can th en be continued on the ne xt line. CBASIC ke ywords, va riable na mes

                               and string constants m a y  not be broken i n the middle a n d continued on the

                               ne xt line. A continuation c haracter m ay not be used in a Data Stat e m ent

                               since it is treated as a character within a string cons tant. Likewise backsl ash

                       charact ers within string consta nts e nc losed in quotation m a r ks (see section 3.

                       1) are not treated as continuation c haracters.

                       (2) All  c h aracters whic h follow the continuation c haracter on the sa me line

                       are ignored by the compil e r .

                       (3) M ultiple state me nts are allowed on one line but the y  must be separated

                       by a colon (:). DATA, DEF DIM, and END must be the only stat e m ent on a

                       lin e; an IF stat em ent must be the first  statem ent on a line. See the REM

                       state me nt (section 2.4) for  an exception to this rule.

                             Spaces  may precede st at ements; any number of spac es may appear

                 whe re ver one space is permitted. Extra spaces, such as fo r indenting

                 state me nts to enha nce readability, do n ot increase the size of t he intermediate

                 file created by the compiler.

2.2 N
                      OTATION

                             All of the CBASIC state m e n ts are described in this manual.  Each

                 description inc l udes a synops is whic h presents the ge n e r al form of the

                 state me nt. The following notation is used for the synopsis

                 Ke ywords and Symbols

                             All spec i a l  c h aracters a nd capi talized words represent symbols  wh ich have

                 special meaning in the l angu age. For inst ance READ, RE M  and PRINT are

                 keywords in CBASIC. Appe ndix C conta i ns a list of  a l l  k e y words used by

                 CBASIC.

                 Angle Brackets < >

                 Angle brackets en close  an i tem wh ich is defined in greater  detail in t he text.

                 Brackets [ ]

                 Brackets d enote  an optiona l feature.

                 Braces { }

                 Braces indicate that th e enclosed sect ion may be repeated zero or more times.

2.3 S
                    TATEMENT

                                                                  N
                                                                         UMBERS

                             State me nt numbers are optional. T hey ar e ignored except when t hey a ppear

                 in a GOTO, GOSUB, ON, or IF sta te ment. In these cases, the s ta tement

                 number must appear as the lab el of one a nd only one state m e n t in the program

                 State me nt numbers do not have  to be in sequential ord e r . For example

                             40 INPUT ITEM

                             PRINT ITEM

                             30 GOTO 40

                             In this program t he line number 30 is not required; it is ignored during

                 compilation. Howe v e r , the 40 appears in a GOTO stat e m ent and thus must be

                 used as a stateme nt number once a n d only once in the program. S tateme n t

                 numbers ma y conta i n any number o f digits but only the first 31 are consid ere d

                 significa nt by the compile r.

                             An additional feature of CBASIC state me nt  n u m b e r ing is that any va lid

                 number ma y be used as a state me nt  n u m b e r . This allows the use of non-inte g er

                 state me nt numbers. It is possible to write an e ntire program o r subprogram

                 with statement numbers  that are all  decim al f ractions and range between two

                 consec utive inte ge rs.

                             State me nt numbers can e ve n be in e x ponential ( E) format. This is a

                 conve nie nt feature wh en writing procedures that will be in cluded in othe r

                 programs beca use it he lps to ins ure that state me nt numbers will be unique.

                             The following are ex amples of v alid CBASIC stat e m ent numbers :

                             1

                             0

                             100

                             100.0

                             100.213

                             100E21

                             The state me nt  n u m b e r s 100 and 100.0 are treated as differe nt state me nt

                 numbers by the compiler. In othe r  words it is the string of  c h a r acters whic h

                 determines the state me nt  n u m b e r  and not the numeri c valu e.

2.4 REM

                                       S
                                             TATEMENT

                 [<stmt  n u m b e r >] REM [<string term inated with CR>]

                 [<stmt  n u m b e r >] REM A R K  [<string te r min a t ed with CR>]

                             A REM state me nt is ignored by the compiler, and compilation continues

                 with the statement following the ne x t carriage return. A continuation cha racte

                 causes the n ext line to be part of the  remark. The REM sta te ment  may be used

                 to docume nt a program.  REM stateme nt s do not aff ect the size of the program

                 that ma y be compiled or executed. An unlabe led R EM state me nt ma y follow

                 any state me nt on the same line. The state me nt number of a remark  m a y  b e

                 used in a GOTO, GOSUB, IF, or ON stat ement.

                 Exa mples of REM state me nts follow:

                             REM THIS IS A REM A R K . This is also a re m a r k ta x  = 0. 15 * income

                             re m lowest tax rate

                             REM this section conta i ns the ta x  tables for California

                             The fina l e xa mple s hows a REM state me nt on the same line with another

                 state me nt. Whe n u sing the REM stat e m ent in this manner, a colon is optiona l

                 between the two stateme nt s. In all other cases involving multiple stateme nt s on

                 the sa me line, the colon must separate the stat e m ents. In addition, if the REM

                 state me nt is used on the sa me line with other state me nts, it must be the last

                 state me nt on the line.

2.5 E
                     XECUTING

                                                                        CBASIC P
                                                                                                                     ROGRAM

                             Exec ution of a CBASIC program c onsist s of three steps. First the source

                 program mus t  b e created on disk. Next the program is  compiled by exec uti ng

                 the C BASIC compiler with the name of the source program pr ovided as a file

                 na me. Fina lly the intermediate (INT) file created by the compil er is executed
by invoking the runtime program, aga i n us ing the source program n ame  as a

file n ame.

            The source program will no rm ally be create d using  a text editor. The

source progra m must ha ve a file type of BAS. Eac h line of a source progra m is

terminated by a carri age return  and line feed. The li ne ma y be any length,

howe ve r, the compiler will only print the first 1 3 2  characters of each line.

            Whe n typing source programs, i d e n tifiers (v a r iable names, reserved words,

and user-de fined func tion na mes) ma y not be abbrevi ated and must be

separated by a ch aracter other th an a number or letter. In g e n e r al, spaces wil

be used to delimit identifi ers. All letters in id entifiers are converted to

uppe rcase unless the co nv ersion is inhibited by compiler toggle D (see Chapter

13).

            CBASIC diffe rs from  m any other bas ics in its requir e m ent that ke ywords

and ide ntifie rs ma y not be run toge ther. For insta nce :

                         READA

is not accepted by  the CBASIC compiler. The st at ement must be written

            READ A

FORI=JTOIO is a vali d CBASIC stateme nt , but it assigns the variable JTO10

to the varia ble FORI.

The CBASIC compile r is invoked as follow s:

CBAS2 <fi le name> [<disk  re f>] [$<toggle> {<toggle>}]

whe re fil e n ame is the n ame of the source file. A file type of HAB Is assumed

by the compiler. Compi ler toggles, preceded by a dolla r sign,  may follow the

file n ame. Th ey are dis cussed i n Chap ter 13.

            The compil er produces an inte rmediate file in the  CBASIC mac hine

la ngua ge. The intermedia te file uses the same n ame as the source prog ram but

of type INT. The INT file is norm a l ly placed on the s ame disk as the source

file. The disk r efer ence is used to specify the drive on whi ch the progra mme r

                         desires to ha ve the INT file placed. The disk  re fe rence is optio n al; if pr esent it

                         is of the for m A:, B:, etc.

                                      The following comma nd will compile the program INVENTORY. BAS

                         taking the source from th e cur rently  selected drive, and place the INT file on

                         drive B:

                                                  CBAS2 INVENTORY B

                                      If a listing is s elected (section 13.2), the na me of the progra m as it appears

                         following C BAS2 a nd any othe r  c h aracters up to the dollar s i gn or end  of the

                         comma nd will appear in the heading of e ach page of the listing. For  ins tance:

                                                  CBAS2 COST ON 7 N OVEMBER 1990 $EBF will result in the

                                                  following heading

                                                  CBASIC COMPILATION OF COST ON 7  NOVEMBER 1980

                                      The source program is no r m a l ly listed on the console device. Any error

                         mess ages will be listed  aft er the stat e m ent in whi ch the error was detected (see

                         section 13.3). If errors are detected during compilation, the source file must be

                         corrected  using the  text editor. The compiler error messages a re listed in

                         appendix A. The program is t hen re compiled. If no errors occur during

                         compilation, the intermediate file m a y  be exec uted by typing the command:

                                                  CRUNC2 <fi le name> [ TR ACE [<In l>[,<ln2>]]]  [<cmd>]

                                      The trace option is described in chapter 13. The comm a n d fi e l d (<cmd>) i

                         used with the COMMAND$ pr e-defined  function d iscusse d in chapter 7.

                                      If errors are found during e xec ution, the source program m ust be corrected

                         and the n rec ompiled. Runtime error messages are described in  appendix B.

3. Forming E xpressions

                                      This chapter disc usses the formation of e xpress ions. First the components

                         of expressions, constant s and variabl es, are described. These eleme nt s are then

                         combined to form e xpress ions. Expressions are a fundame nt al b uilding block

                         used in ma ny CBASIC state me nts.

3.1 S
                    TRINGS

                             A string constant is defi ned as zero or more va l id alphanumeric cha racte r s

                 enc losed by quotation marks ("). Since a continuation cha racte r  is treated as

                 part of the string, strings  d e f ined as consta n ts in the source program must be

                 conta ined on a single line. A carr iage return  may not be part of a string.

                 Embedded quotation mark s are entered as two adjacent quotes.

                 The following e xa mples de monstrate va l id string consta n ts

                             - 123 -

                             -July 4, 1979"

                             "Enter your name  please

                             - - "Look, look," - s aid Tom"

                             In the fina l e xa mple the string is :

                             "Look, look," sa id Tom

                             Interna lly, strings are stored with the l ength of the string as the first byte.

                 The ch aracters of the string follow. Th e length is stored as a  b inary num ber

                 from 0 to 255.

3.2 N
                      UMBERS

                             Two types of numeric quantities are supported by CBASIC, Intege r a nd

                 Real. A re al consta nt ma y be writte n in e ithe r fixed format or e xponentia

                 notation. In both cases it m a y  contain  from 1 to 14 digits, a sign, and a decimal

                 point. In expone n tial nota t ion the exp onent i s of the form " ssdd", where ’s’, if

                 present, is a va lid s ign (+, -, or blank)  and where ’ dd’ is one or two valid digi ts.

                 The sign is the sign of the expone nt a nd should not be confused with the

                 optiona l  s i gn of the m a n tissa.

                             The numbers range from I.0E-64 to 9.9999999999999E62. Although only

                 14 significa nt digits are m aint ained intern ally by CBASIC, more digits  may be

                 inc luded in a real consta nt. Real consta nts are rounded to 1 4  signific ant digits.

            Real numb ers are stored in  eight bytes of me mory. The first byte is the sign

and e xponent. The exponent is m a i nta i ned  i n  e x cess 64 code. The sev en

re ma ining bytes conta in a nor ma lized  mantissa stored as packed  d ecimal

digits. The high order four bits of the rightmost byte is the most significa n t

digit of the m antissa.

            If a const ant does not contain  an e mb edded decim al p oint, Is not in

exponential notation, and ranges from - 32768 to + 32767, the constant is

treated as an int eger. Int eger v alues are stored as sixt een bit two’s comp le ment

bina ry numbe rs.

            Inte ger consta n ts m a y  also be e x pressed as hexa decim a l  and binary

consta nts. If the consta nt is terminated by the letter H it is he xadec ima l. The

letter B ter minates a bina r y constant . The first digit of a he x adec i mal constant

must be numeri c. For instanc e 255 in he xadec ima l would be OFFH, not FFH.

FFH would b e a v a l id identifier (see section 3.3).

            Bina ry and he xadec ima l consta n ts m a y  not conta i n a decimal point. The

va lue reta ined is the s ixtee n least signific ant bits of the numbe r specified.

            In this ma nua l the term rea l numbe r and floating point number w ill be used

interc ha ngeably. The te rm numeric will apply t o either a r eal or in teger

qua ntity.

Exa mples of va lid numbers are :

                         1, 1.0, - 99, 123456.789

                         1.993, .01, 4E12, 1.77E-9

                         1. 5 E + 3 is equiva le nt to 1500. 0

                         1.5E-3 is equiva le nt to .0015

                         lab0H, 10 11111 0B OFFFFH

3.3 I
                  DENTIFIERS

                             An ide ntifie r begins with an alphabeti c cha r acter followed by any number

                 of alphanumeric charact ers or periods. Id e n tifiers i d e n tify or name  variables

                 used within a program. Only the first 31 c h aracters are cons idered unique,

                 howe ve r the ide ntifier ma y be of any length. If the last characte r in the

                 ide ntifie r is a dollar s ign, the ide ntifie r is of type string. If the ide ntifier e nds in

                 a percent s ign, it re prese nts an inte ge r. Those ide ntifie rs not e nding with a

                 dollar s ign or perce nt s ign are of type rea l.

                             All lower case letters appearing i n an i dentifier are converted to upper case

                 unless compil er toggle D is set (Chapter 13). Us ing periods in ide ntifie rs make

                 programs more readable. For insta nce BAD.DEBT% is clearer t han

                 BADDEBT%.

                             Using ide ntifie rs whic h are longe r tha n two cha racters improves program

                 readability without incr easing t he size of the intermediate file created by the

                 compiler.

                 Exa mples of va lid ide ntifie rs are:

                                          A, B$, c l, c1234%

                                          Payroll.Record, NEW.SUM.AM

                                          INDEX% FLAG.3%, counter%

                                          ANSWER$, file. n ame$, CUSTOMER. ADDRESS$

3.4 V
                      ARIABLES AND

                                                                                 S
                                                                                      UBSCRIPTE

V
ARIABLES

                 The ge ne ra l for m of a va riable is :

                 <ide ntifie r> [ ( <subscript l ist> ) ]

                 The ge ne ra l for m of a subscript li st is: < expres sion> I , <express ion>

                             The expressions in a subscript list must be numeric. Access to a rray

                 ele me nts is more e ffi c i ent if in te ger expressions are used in subscript lists. I
the e xpress ion is real, the va l ue is rounded to the nearest int eger prior to us ing

the va lue. If a n expression in a subscript list is of type string,  an error occurs.

The subscript list indicates that the  variable is a subscripted variabl e and

indicates whi c h  e l e m ent of the a rray is bein g re f erenced.

            Eac h v ariable has a v alue associated with it  at all times durin g e x ecution o

a program. Initi a l ly num b e r s are zero and strings are null strings. A string

variable does not ha v e a fixed length associa ted with it. Rather, as differe nt

strings are assigned to the  variable, the sto rage is dy nami ca l ly allocated. The

ma ximum le ngth whic h ma y be assigned to a string variable is 2 5 5  characters.

            The ide ntifier used to represe nt a varia ble ma y not begin with FN. Such

ide ntifie rs are used to specify user  defined functions (See chapter 8).

            A variable in C BASIC m a y  represe n t a n  inte g er, real number, or a string

depending on the type of the ident ifier.

Exa mples of variables are:

                         X$

                         PAYMEN

                         day.of.depos it%

The following e xa mples show subscripted va riables :

                         Y$(i%,j%)

                         COST(3,5)

                         POS%(XAXIS%,YAXIS%)

                         INCOME(AM T (CLIENT%),CURRENT. MONTH%)

            Whe n s ubscripts are calculated, a check is made to ensure that t he element

selected re sides in the r e f e r enced a rray. A runtime erro r occurs if it does not.

The runtime check  insures that the location calculated is  included within the

phys ica l stora ge area of the  array. It is not necess aril y a valid entry.

            Be fore a subscripted variable m ay be re ferenced in a progra m, it must be

dime ns ioned us i ng the DIM state me nt. The DIM stat e m ent specifies the u pper

bound of eac h subscript an d allocates storage for th e array.

A DIM stat e m ent is an  exe cutable stat e m ent;  ea ch execution w ill allocate a

new arr ay. If the ar ray cont ains numeric data the previous arra y is deleted prior

to allocating space for a new  array. If t he array is of type st ri ng  ea ch element

must be set to a null string prior to re-e x ec u ting the DIM state me nt to r e g ain

the ma ximum a mount of stora ge.

The ge ne ra l for m of a DIM stat e m ent is:

                         [<stmt  n u m b e r >] DIM < i d e n tifier> (<s u bscript list> )

                         [,<ide ntifie r> (<subscript list>)]

            The dime ns ion state m e n t dynamica l ly a llocates space for numeric or string

arr ays. Elem ents of string arr ays m ay be a ny l ength up to 255 bytes, and

cha nge in le ngth as the y assume diffe rent  values. Init ially numeric a rrays are

set to zero and al l e le ments of strin g a rrays are null strings.

            An arra y mus t be dimens io n ed expli citly ; no defaul t options are provided.

Arr ays are stored in row -major order.

            The subscript list is used to specify the number of dim en sions and the

exte nt of each di me nsion of the a rra y being de clared. The  subscript list  may

not conta i n a refere n ce to the ar r a y  being dime nsioned.

            All  s u bscripts ha v e a n  implied lower bound of zero.

             Exa mples of DIM stat e m ent s:

                         DIM A (10)

                         DIM ACCOUNT$(1 0 0 ),A DDRESS$(100), NAME$(100)

                         DIM B%(2, 5, 10), SALES. PERSON%(STAFF. SIZE%)

                         DIM X(A%(I%),M%,N%)

                             The sa me ide ntifier ma y be used as both a vari able and as a subscripte

                 variable within the sa me progra m.

3.5 E
                     XPRESSIONS

                             Express ions consis t of algebraic  combina t ions of function refe r e n ce s,

                 variables, consta nts, and operators. The y eva lua te to an  inte ger, rea l, or string

                 va lue. Function refere n ces are discussed in chapter 8.

                 The hierarc hy of operators is :

                 1)  nested par enthe sis

                 2) -power operator

                 3)

                 4) + , concatenation ( + una ry + , una ry -

                 5) re lational opera t ors <, < , >, > = , = , < >, LT, LE, GT, GE, EQ, NE

                 6) NOT

                 7) AND

                 8) OR, XOR

                             Arithme tic and r e l ationa l opera tions m a y  b e performed  on either integer or

                 real numbers. If an int eger  and re al numb er are to be combined  using one o

                 these operators, the inte g er va l ue is first co n v e r ted to a real numbe r. The

                 operation is the n  p erformed on the two real valu es r esulting in a real valu e.

                 This is re fe rred to as mixed mode arithmetic.

                             Mixed mode operations take additional t ime to exec u te a n d the compile r

                 ge ne rates more code. A mixed mode  expres sion will alw ays  e v aluate to a rea

                 va lue.

                             If rea l va lues are used, the power opera tor calc ul ates the logarithm of the

                 number  b e i ng raised to the power. Since the logarithm of a nega tive number is

                 unde fined, a warning res ults whe n the number to the left of the opera tor is

                 ne gative. The absolute v alue of the n egative qua ntity is used to ca lc ulate the

                 result. The exponent m ay be eit her  positive or  negative.

                             If both v alues used with the powe r operator are eithe r inte ger consta n ts or

                 inte ger variables, the result is c a l culated by succe ssive multiplication. This

                 allows a ne gative inte ger number to be raised to an inte g e r  p o wer. In the case
of inte gers, if the e xponent is ne g ative, the result is zero. In a ll cases, 0 ^ 0 is I

and 0 ^ X (wh en X is not equa l to 0) is 0.

            If the expone nt is an inte ge r but the base is real, the inte g er is converted to

a real v alue prior to cal cul ating the result. Likewise, if the expo n ent is real but

the base is a n inte ger qua n tity, the result is calc ulated using rea l va lues.

            String v ariables m ay only be operated on by relat ional ope r ato rs and th e

concat enation operator. Mixed string a n d numeri c operations are not

permitted. The mnemonic  relatio n al operators (LT, LE, etc.) are

interc ha ngeable with the corresponding  algebr aic operators (<, <, etc.).

Exa mple of e xpressions

                         a mount * ta x

                         cost + overhead per cent

                         a *b/c (I.2 + xy z)

                         last. na me$ +  "  "+ firs t. name$

                         inde x% + I

            Relationa l operators result in int eger v alues. A 0 is f alse and a - 1 is true.

Logica l operators NOT, AND, OR, and XOR operate on inte ger va lues and

result i n an in te ger number. If a re al v alue is used with logica l ope rators it is

first converted to a n inte ge r.

            If a num e r ic quant ity is greate r  tha n  3 2 ,767 or less tha n  - 32,768, it cannot

be represented by a 16 bit two’s compl e m e n t binary number. Logical

operations on such a  n u mber wil l give unpredictabl e results.

Results of logica l opera tions

                         12 AND 3 =0 1100B AND 0101B = 4

                         NOT -1 =0 NOT 3H = -4

                         12 OR 3 = 15 OCH OR 5H = 13

                         12 XOR 3 = 15 12 XOR 5 = 9

                         12.4 XOR 3.2 = 15 12.4 XOR 3.7 = 8

            By u sing int e g er expressions for r elationa l tests a nd logical operations a

substa ntia l inc rease in  eff ic ie ncy results. Pro g rams writt en in ve rsion 1 of

CBASIC should be conve rted to use inte ge r va riables where e ver possible.

            The following point should be understo o d  about numeric cons tants. If  the

string of digits cont ains no de cimal point or e nds in a dec i mal point, CBASIC

ate mpts to store it as an inte ge r. If the resulting num ber is in the range o

CBASIC inte gers, it is treated as an int eger. If the const ant is th en required in

an e xpress ion as a real number, a conv er sion to a real number oc curs at

runtime. For inst anc e:

                         X = X + 1.

            would cause the int eger consta nt 1. to be converted to a real v alue prior to

adding it to X. Thi s extra co nv ersion can  b e eliminated  by embedding the

decim al within the numbe r as shown b elow

                         X = X + 1.0

            In actu al practice  there is very little differenc e in execution speed. A

similar situation exists in the following state m e n ts

                         Y% = X% + 1.0

            In this case the X% is converted to a re al numbe r prior to the addition ot the

real consta nt. The res ult is the n converted back to  an int eger prior to

assignm ent to Y%.

            In g e n e r al, the progra m m e r  shou l d  a v o id mixed mode expressions when

possible, and should not use real consta n ts with inte g e r  va r iables. Most whole

numbers used in a progra m will be stored as inte gers. This norm a l ly provides

the most e ffi c i ent  exe cution.

            If an ove r flow occurs during an o p eration between rea l  valu es,  a warning is

printed a nd e xec ution continues with the result of the operation set to the

la rgest real number.

            In the case of int egers no checking for o v erflow is performed  since this

would reduce the e ffi c i e n cy of int eger operations. It should be understood that

if the res ults of  an int e g er operation fa ll outside the range of inte g er va l ues, the

cal culated v alue will be incorrect.

        3.6 A
                              SSIGNMENT

                                                                              S
                                                                                   TATEMENTS

                         [<stmt  n u m b e r >] [LET] < v ariable> = <expression>

                                      The expression is e va luated a nd assigned to the vari able appearing on the

                         le ft side of the equa l s ign. The variable a nd e xpress ion must either both be o

                         type string or both be a numeric type. If the variable and e xpr ession a re both

                         numeric but one is intege r and  the other is real, an a utomatic conve r sion to the

                         type of the variable on the l e f t of the equal sign is performed.

                         Exa mples :

                                      100 LET A = B + C

                                      X( 3,POINTER%) = 7.32 * Y + X(2,3)

                                      SALARY = (HOU RS.WORKED *  RATE) - DEDUCTIONS

                                      date$ = month$ + " " + day$ + " " + year$

                                      INDEX% = INDEX% + I

                                      REC. NUMBER = OFFSET% + NE XTREC%

4. Control Stateme nts

        4.1 GOSUB S
                                                                 TATEMENT

                         [<stmt  n u m b e r >] GOSUB <stmt  n u m b e r >

                         [<stmt  n u m b e r >] GO SUB <stmt number>

                                      The location of the ne xt seque n tial instruc t ion is saved on the return stack.

                         Control is the n tra ns ferred to the state me nt la be led with the state me nt numbe

                         following the GOSUB.

                                      Subroutine c alls m ay not be nested greater  than 20 deep.

                         Exa mples :

                                      GOSUB 700

                             PRIN "BEFORE TABLE"

                             GOSUB 200 REM PRINT THE TABLE

                             PRIN "AFTER TABLE"

                             STOP

                             200 REM PRINT THE TABLE

                             FOR INDEX% = I TO TABLE.SIZE%

                                          PRINT TABLE(INDEX%)

                             NEXT INDEX%

                             RETURN

4.2 RETURN S
                                                                TATEMENT

                 [<stmt  n u m b e r >] RETURN

                             The RETURN state me nt causes the  exe cution of the program t o return to

                 the state me nt that immediate ly follows the most rec ently  exe cuted  subroutine

                 call. That is, exe cution continues at the location at the top of the return

                 stack. The ca ll may be a GOSUB s ta tement, ON. . GOS UB  statement, or

                 multiple line function ca ll. See Chapte r 8 for a disc u ssion of multiple line

                 functions. Ref e r  also to section 4.12 for informa ti on on the effec t of

                 CHAINING o n  subroutine lin kage.

                             If a return is e xec uted without previously  execut ing a GOSUB, ON OSUB,

                 or multiple line function ca ll, a runtime error oc curs.

                 Exa mples :

                                          500 RETURN

                                          IF ANSW ER.VALID% THEN RETURN

4.3 OTO S
                                            TATEMENT

    [<stmt  n u m b e r >] GOTO <stmt number>

    [<stmt  n u m b e r >] GO TO <stmt  n u m b r>

                             Exec ution continues at the state m e n t labeled with the state m e n t number

                 following the GOTO or GO TO. If the statem ent number bra n c h ed to is not a

                 exec utable state me nt, e xec ution continues with the next executa ble stateme n t

                 after the state me nt number.

                             If the state me nt  n u m b e r  to wh i c h  control is bein g trans fe rr ed does not exist,

                 an error will result.

                 Exa mples :

                             80 GO TO 35

                             GOTO 100. 5

4.4 IF S
                                TATEMENT

                 [<stmt  n u m b e r >] IF <e x pression> THEN <stateme nt  list>

                             [ELSE <state me nt li st>]

                 [<stmt  n u m b e r >] IF <e x pression> THEN <stmt number>

                             If the va lue of the expression is not zero, the stat e m ents whi ch make up the

                 first state me nt list are ex ecuted. Otherwise, the stat e m ent list following the

                 ELSE is exec uted, if present, or the ne x t sequential state m e n t following the IF

                 state me nt is e xec uted.

                             In the second form of the IF stat e m ent, when the expression is not eq u al to

                 zero, an unc onditional b ranc h t o the stateme nt  n u mber occ urs. Note that this

                 form of the IF state me nt ma y not h ave a n else  clause. Thi s variation is

                 inc luded in CBASIC for compatibility with previous ve rsions of Basic.

                             The expression in a n IF state me nt will norm ally be a log ical expression.

                 That is, it e va luates to eithe r true ( - 1) or false (0). Howe v e r , CBASIC will

                 accept any numeri c expression treating a value oth er th an zero as true. The

                 expression s h o u ld be of type integer.  This will reduce exec uti on time and als o

                 reduce the s ize of the intermedi ate file g enerated by the compil er. If the

                 expression is real, the va l ue is rounded  a n d converted to an inte g e r . A string

                 expression will result in an error.

            A state me nt list is composed of one or more state m e n ts in w h i c h  each pa ir

of state me nts is separated by a colon (:). The colon is not required a fte r the

THEN nor is it required before or aft er the ELSE. It is only used to separate

state me nts. An IF state me nt must be the first state m e n t on a line; it m a y  not

follow a colon. In other words IF state me nts ma y not be nested.

Exa mples :

                         IF ANSW ER$= "YES" THEN GOSUB 500

            IF DIMENSIONS WANTED% THEN P RINT LENGTH, HEIGHT

            IF VALID% THEN \

                         PRINT MSG$(CURREN T.MSG%):\

            GOSUB 200 UPDATE RECORD

            GOSUB 210 WRITE RECORD

            NO. OF.RECORDS% =NO. OF. RECORDS%+ I

            RETURN

            IFX> 3THENX = 0: Y = 0: Z = 0

            IF YES% = TRUE% THEN PR INT MSG$(I)

            ELSE PR INT M SG$(2)

            IF TIM E> LIMIT THEN \

                         PRINT TIM E. OUT. MSG$

                         BAD.RESPONSES% = BAD.RESPONSES% +I

                         QUESTION% = QUESTION%+ I

            ELSE \

                         PRINT THANKS.MSG$:\

                         GOSUB 1000: ANALYSE RESPONSE

                         ON RESPONSE% GOSUB

                                      2000, 2010, 2020, 2030, 2040

            RETURN

            In the ex amples above, note that the colon is used to separate state me nts

within a statement list a nd the backs lash (\) is used to continue a state me nt

onto another line.

                             Since the compiler ignores anything followin g  and on the sa me line with

                 the back sla sh, comm ents m ay be inserted without us i ng the k e y word REM.

4.5 WHILE S
                                                        TATEMENT

                 [<stmt  n u m b e r >] W H ILE <e xpress ion>

                             Exec ution of  a l l statements between the WHILE state me nt and its

                 corresponding W END is repeated until the  v alue of the  expres sion is zero. I

                 the va lue is zero initi ally the sta te ments betwee n the W HILE  and WEND wil

                 not be exec u ted. Variables used in the W H ILE e x p ression may c ha nge during

                 exec ution of the loop.

                             The expression should be of type intege r. This will reduce e x ec u tion tim

                 and a lso reduce the size of the inte rmediate file  generated by the compiler. I

                 the e xpress ion is real, the va l ue is rounded  a n d the n  converted to an inte g e r . A

                 string express ion will res ult in  an error.

4.6 WEND S
                                                     TATEMENT

                 [<stmt  n u m b e r >] WEND

                             A WEND state me nt denotes the e n d of the closest unmatche d WHI LE

                 state me nt. A WEND stat e m ent must be prese n t for each  WHILE sta te ment in

                 a progra m.

                             Bra nc hing to a WEND sta te ment is the  same as branching to its

                 corresponding W HILE stat e m ent.

                 Exa mples :

                                          WHILE - I

                                                      PRINT "X "

                                          WEND

                                          WHILE X > Z

                                                                   PRINT X

                                                      X = X - 1.0

                                          WEND

                                          TIM E = 0.0

                                          TIM E.EXPIRED% = FALSE%

                                          WHILE T IME < LIMIT

                                                                   TIM E = TIME + 1.0

                                                                   IF CONSTAT% THEN

                                          RETURN REM ANSWER E D IN TIME

                                          WEND

                                          TIM E.EXPIRED% = TRUE%

                                          RETURN

                                          WHILE ACCOUNT. IS. ACTIVE%

                                                      GOSUB 100 REM ACCUMULATE INTEREST

                                          WEND

                                          WHILE FIL E.EXISTS%

                                                                   WHILE TRUE%

                                                                                            IF ARG$ = ACCT$ THEN

                                                                                                                     AC TIVITY% = TRUE%:\

                                                                                            RETURN

                                                                                            IF ARG$ < ACCT$ THEN

                                                                                                                     AC TIVITY% = FALSE%:\

                                                                                            RETURN

                                                                                            GOSUB 3000 REM READ ACCT$ REC

                                                                   WEND

                                          WEND

                                          AC TIVITY% = FALSE%

                                          RETURN

                                          WHILE TRUE%

                                                      INPUT LINE STRING$

                                                      IF STRING$ = CONTINUE$ THEN RETURN

                                          WEND

4.7 FOR S
                                           TATEMENT

                 [<stmt  n u m b e r >] FOR < i nd e x > = <expres sion> TO <e xpression> [STEP

                 <expression>

            Exec ution of  a l l statements between the FOR stateme nt  and  its

corresponding NEXT state me nt is repeated until the indexing variable, wh ich

is incre me nted by the STEP e x pression aft er eac h  iteration, reaches the exit

criteria.

            If the step express ion is posit ive, the loop exit criteria is met whe n  the

inde x exceeds the  value of the TO expression. If the step expre ssion is

ne gative, the inde x must be less tha n the value of the TO e xpress ion for the

exit criteria to be sat isfied.

            The inde x must be an uns u bscripted va r iable. It is initi a l ly set to the v alue

of the first e xpress ion. Both the TO and STEP expressions are eva l uated on

each lo o p ; all variables associated with these expr essions  ma y c hange within

the loop.

            Additiona l ly, the inde x ma y be c h anged during exe cution of the loop. The

type of the inde x and a ll e xpress ions should be the sa me. The y ma y be either

real or int eger. If  any of the  expres sions are of type string, an error occ u rs.

Parti c u l a r  care should be taken to insur e proper matching of the expression

types.

For insta nce s:

                         FOR 1% = I to DONE

will ge ne rate unnecessary code be cause DONE is real but 1% and I are

inte gers. A more s ubtle e xa mple is :

                         FOR I = 1. to DONE

In this case I and DONE are real but 1. is an  in teger.

            There is one situation when a  FOR stateme nt that appears to be va l id wil

ge ne rate a compile r error "FE". This occ urs if the type of the expression

following the TO is not the same as the type of the loop inde x vari able.

For e xa mple :

                                          FOR I = I TO 13 STEP 3

                 results in  an error "FE" be cause the in dex variable I is  real but the  value

                 following the TO is an inte ge r. Cha nging the inde x to 1% will  eliminate the

                 error.

                             If the STEP c la use is omitted, a default va lue of one is assumed. The type

                 of the STEP e xpress ion in this case will be the sa me as the type of the ind ex.

                             The state me nts within a FOR loop are always e xec uted at least once.

                 Exa mples :

                                          FOR INDEX% = I TO 10

                                                      SUM ~ SUM + VECTOR(INDEX%)

                                          NEXT INDEX%

                                          FOR POSITION =MARGIN +TABS TO PAPER.WIDTH STEP TABS

                                                      PRINT TAB(POSITION);SET.TAB$

                                          NEXT POSITION

                             If a step of one is desired, the STEP cla us e should be omitted. The

                 exec ution will be muc h faster since few er runtime checks will be made. In

                 addition, less inter mediate code is produced.

                             The speed of  exe cution will also be subst anti ally improved if  all the

                 expressions are of type inte g e r .

4.8 NEXT S
                                                  TATEMENT

                 [<stmt  n u m b e r >] NEXT [< i d e n tifie r > (,<idenfifier>)]

                             A NEXT state me nt  d e n otes the end of the closest unmatc hed FOR

                 state me nt. If the optional id ent ifier is present, it must matc h t he index v a r iabl

                 of the FOR state me nt being te rmina ted.

                             The lis t of ide ntifiers allows termin ating multiple FOR stat e m ents. The

                 state me nt number of a NEXT state m e n t may appear in a n ON or GOTO

                 state me nt, in whic h case ex ecution of the FOR loop continues with the loop

                 variables assuming th eir  current  values.

                             The following e xa mple of nested FOR loops shows the use of a list o

                 ide ntifie rs :

                                          FOR 1% = I TO 10

                                                      FOR J% = I TO 20

                                                                   X(I%, J%) = 1% + J%

                                          NEXT J%, 1%

                 The fina l e xa mple s hows the use of a NEXT state me nt without a n  i d e n tifier.

                                          FOR LOOPS% = I TO AR RAY.SIZE%

                                                                   GOSUB 200

                                                                   GOSUB 300

                                          NEXT

4.9 ON S
                                     TATEMENT

                 [<stmt  n u m b e r >] ON <expression> GOTO <stmt number>  1, <stmt number>j

                 [<stmt number>] ON <expressi on> GOSUB <stmt number> 1, <stmt number>j

                             The expression is used to select the stat ement numbe r at whic h e xec ution

                 will continue. If the e xpress ion e v a l uates to 1, the first state m e n t number is

                 selected, and so forth. In the case  o f an ON . . GOSUB  st atement the address

                 of the state me nt following the ON stat e m ent is saved on the return stack. A

                 runtime error oc curs if the  expres sion is less th an one or greater tha n  the

                 number of state me nt numbers in the li s t .

                             The expression must be numeric. A string expression will g enerate  an error.

                 Inte ger e xpress ions will improve e x ec u tion speed. If a real va lue is used, it is

                 rounded to the nearest in teger prior to selecting the sta te ment numb er to

                 bra nc h to.

                             The keywords GOTO and GOSUB m ay alterna tely be coded as GO TO and

                 GO SUB.

   Exa mples :

                                                  ON 1% GOTO 10, 20, 30

                                                  ON J% - I GO SUB 12.10, 12.20, 12.30, 12.40

                                                  WHILE TRUE%

                                                              GOSUB 100 REM ENTER PRO CESS DESIRED

                                                              GOSUB 110 REM TR ANSLATE PROCESS TO N UMBER

                                                              IF PROCESS. DESI RED% = 0 THEN RETURN

                                                              IF PROCESS. DESI RED% < 6 THEN

                                                                           ON PROCESS. DESI RED% GOSUB

                                                                                        1000, \ ADD A RECORD

                                                                                        1010, \ ALTER NAME

                                                                                        1020, \ UPDATE QUANTITY

                                                                                        1030, \ DEL ETE A RECORD

                                                                                        1040, \ CHANGE COMPANY CODE

                                                                                        1050, \ REM GET PR INTOUT

                                                              ELSE GOSUB 400 REM ERROR - RETRY

                                                  WEND

        4.10 STOP S
                                                             TATEMENT

                         [<stmt  n u m b e r >] STOP

                                      Whe n a STOP state me nt is encountered, progra m  e x ecution termi nates. All

                         open files are closed, the print buffer i s emptie d and control  returns to the host

                         syste m. Any number of STOP state me nts ma y appear in a progr am.

                                      A STOP state me nt is appe nded to a ll progra ms by the compiler.

                         Exa mples :

                                                  400 STOP

                                                  IF STOP.REQUESTED THEN STOP

4.11 RAN DOMIZE S
                                                                                         TATEMENT

                 [<stmt  n u m b e r >] RANDOMIZE

                             The RANDOMIZE sta te ment ini tializes or seeds t he random number

                 ge ne rator. The time take n by the operator to respond to an INP UT statement

                 (cha pter 5) is used to set the seed. This time will vary wit h each execution of a

                 program. The r efore, for RANDOMIZE to work correctly, it must be preceded

                 by a n INPUT state me nt.

                             The configuration 3 runtime pack a g e uses the real-time clock to seed the

                 random numbe r ge nerator whe n operating unde r MP/M.

                 Exa mples :

                                          450 RAND OMIZE

                                          RAND OMIZE

4.12 CHAIN S
                                                            TATEMENT

                 [<stmt  n u m b e r >] CHAIN <e xpress ion>

                             The CHAIN Stat em ent t ra nsfers control from the progra m c urrently be ing

                 exec uted to the program selected, by the e x pression. The expression must be

                 of type string or a n  error will oc cur. The  expres sion must a lso eva lua te to any

                 una mbiguous file na me. A file with that name  a nd of type INT must res ide on

                 the spec ified drive. If no drive is specified, th e cur rently logged-in drive is

                 used. In the disc u ssion on cha i ni ng the first program exe c u ted  is the main

                 progra m.

                 The following state me nt:

                                          CHAIN "B:PAYROLL"

                 will ca use execution to continue with the first state m e n t in the progra

                 PAYROLL. PAYROLL.INT must r eside on drive B. R egardless of the file

                 type specifi ed, a type of INT is forced.

                             The CBASIC runtime monitor  main tains four partitions in me mory. The y

                 are designated the consta n t, code, data statement, and variable areas. The size

                 of these areas is determined by the compiler. If in a c hained prog ram one or

                 more of these areas is lar ger t han that corresponding area in the orig inal or

                 ma in progra m, a runtime error occurs. In ot her words the  main progr am

                 consta nt, code, data state m e n t, and variables areas must be as large or large

                 tha n a ny corresponding area in a program t hat i s subsequent ly cha in ed. If this

                 is not the case, the progra mme r must use the %C HAIN compiler directive to

                 adjust the s ize of the m ain progr ams pa rtitions. The %C H AIN directive is

                 disc ussed in  Chapt er 12.

                             In order to determine the size of ea ch partition in a program th e compiler

                 produces a table of these va lues a fte r each compi lation. The v alues in clude the

                 effect of the  %CHAIN directive if present. Th e %CHAIN directive need only

                 be used in the ma in program. The relationship of part ition size between

                 programs c h a i ned is not significant.

                             A C HAIN state me nt ma y appear in any progra m. A progra m  m a y  cha i n

                 back to the progra m whic h invoked it, to a new program, or  to itself. I f

                 STOP state me nt is e xec uted in a ny program, e x ec u tion stops and control is

                 returned to CP/M.

                             Upon exec u tion of a CHAIN state m e n t the return stack is reset. All ope

                 files are closed and a restore is performed. Data m ay be passed from one

                 program to another usin g the COMMON state me nt disc ussed below.

4.13 COMM O N  S
                                                                           TATEMENT

                 [<stmt  n u m b e r >] COMMON <vari able> < variable>

                             If prese nt, COMMON sta te ments must be the first stat e m ents in a progra m

                 except that bl ank line s and REM sta te ments  may precede COMMON

                 state me nts. A COMMON sta te ment is a no n -e x ecutable sta te me n t and

                 specifies that the variables listed will be co mmon to th e main pro g ra m and al

                 programs e x ec u ted through a CHAIN stateme nt.

                             If the ma in progra m conta i ns COMMON stat e m ents, each  chained pro g ram

                 must ha ve COMMON sta te ments that  match the COMMON s ta tements in the

            ma in progra m. Matc hing mea ns that there are the s ame number of variables in

            each COMMON s ta te m ent and, that the type of ea ch variable  in the main

            program’s COMMON stat e m ent mat ches the type of e ac h variable in the

            cha ined program’s COMMON stat e m ent. Also, dime ns ioned variables must

            ha ve the sa me number of  s u bscripts in each progra m.

                         Subscripted variables are specified by plac ing the number of sub scripts in

            pare nthes is following the ar ra y name. For in sta nce:

                         COMMON X, Y, A(3), B$(2)

            specifies that X and Y are nons ubscripted rea l variables and will be common

            to all c ha ined programs. A a n d 13$ are arrays whi ch m ay be accessed by al

            programs. A has three subscripts while B$ has two. The COMMON State me nt

            does not indicate the  size of an y subscript.

                         The specification of  an ar ray in a COMMON s ta tement is not,  in g e n e r al,

            the sa me as the specification in a DIM statement. This point must be cl early

            unde rstood.

For e xa mple :

                         COMMON A(3)

                                      might be used with

                         DIM A (20,30,20)

                                      but if it was used with

                         DIM A(3)

                                      an error would oc cur.

                         Prior to access in g a n e leme nt in  an array in COMMO N, th e array must be

            created u sing the DIM sta te ment.  Failure to do this will lead to catastrophic

            result s! The first program requiring access to th e array should  insure that a

            DIM stat e m ent is  exe cuted specifying the d esired range for ea ch subscript.

            Subseque n t programs  may a ccess this array with the data r e m aining

            unc ha nge d through the c ha ining process. If a subseque nt progra m  e x ecutes a

            DIM stat e m ent for this ar ray, the data in the ar ray will be lost. In oth er words

            the arr ay will be re-init ialized. H owever, in the case of str in g arra y s, elements

            in the arr ay will not be freed from memory. The progra mme r should set

                         ele me nts of string a r ra ys to null strings prior to e xec uting a second DIM

                         state me nt for the ar ray.

5. Input/Output Stateme nts and F unctions

        5.1 G
                               ENERAL

                                                                I
                                                                    NFORMATION

                                      This chapter introduces input a n d output stateme n ts  and f unctions. File

                         accessing s tatements are  d iscusse d in chapter 10; formatted printing is

                         expl a i ned in chapter 9.

                                      CBASIC prints eac h c haract er as it is g ener ated. If the l ength of the line

                         being printed e xceeds the width of a print line, printing continues on the ne x t

                         line. Th at is, a ca rriage ret urn and  a linefeed are output. The width of the print

                         line m ay be controlled by the user.

                                      Input from the console is read a line at a  time instead of a ch aracter at a

                         time. This allows the user to take adva n tage of the CP/M line editing

                         functions. A control-C entered  from th e keyboard may ret urn the user to CP/M

                         without clo sin g open f iles.

                                      In this ma nua l console re f ers to the physical de vice assigned to the CP/M

                         logica l de vice CON:. Likewise the list devic e refers to the phys ica l unit

                         assigned to the CP/M logic al device LST:. For more information on logica l

                         and phys ica l de vices r efer to the Digi tal Research publication "An

                         Introduction To CP/M Features and Fac ilities. -

        5.2 PRINT S
                                                             TATEMENT

            [stmt  n u m b e r >] PRINT <exp ressio n > <deli m > [ < exp ressio n > <deli m

                         The PRINT statement outputs the value  of each e x p ression to the console

            unless an LPRINTER stat e m ent (described  b elow) is in  effe ct. In the latter case

            output is directed to the list device (see section 5.3). If the length of a numeric

            ite m would res ult in the line width  b eing  exceeded, the number to be printed

            begins on the ne x t line. Strings are output until the line width is reache d and t hen

            the re ma inder of the string, if a ny, is output on the next line.

                 The  d e l imit er betwee n  expressions may b e eit her a comma or a semic ol on.The

    comma causes au tomatic spacing to th e next column that is a multiple of 20. I

    this spa cing results in a print p o sition greater tha n the c urre ntly spec ified

    width, printing continues on the next line. A se mic olon ca u ses one blank  to be

    output after a number a nd no spacin g to occur a fte r a string.

                 A  arri age ret urn a nd a lin efeed are a utoma tically print ed whe n the end of a

    print state me nt is encountered unless the last  expres sion is followe d by a comma

    or a se micolon. These partial l ines are not terminated until one of the following

    conditions occur :

    (1) a notherPRINT whose list does not end  in eit her a comma or semi colon is

                 exec uted,

    (2) the line width is exceeded,

    (3) a n I-PRINTER or CONSOLE sta te ment is ex ecuted, or

    (4) the progra m e xec utes a stop state me nt. A PRINT state m e n t with no e xpress ion

                    list will c ause a ca rriage ret urn and  a linefeed to be printed.

                 If exec ution of a program is  terminated due to an er ror, a carri age return  and a

    lin efeed are output.

    Exa mples :

                 PRIN

                 PRINT AMOUNT.PAID

                 PRINT QUANTITY, PR I CE, QUANTITY * PR I CE

                 PRINT "TODAY’S DATE IS: ";MONTH$;" ";DAY%;-, ";YEAR%

5.3 LPRINTER S
                                                                         TATEMENT

[stmt  n u m b e r >] I-PRINTER [WIDTH <expression>]

                 After e xec ution of the I-PR I NTER statement a l l PRINT stateme nt  output,

    whic h would nor ma lly be directed to the c onsole, will be output on the list de vice.

    The lis t device is the phys ica l unit  currently assigned to LST: by CP/M. The

    WIDTH c la use is optional.  If present  the expression will be used to set the line

    width of the list de vice.

                 If the consol e’s cursor pos ition is not 1, a carri age return  and li nefe ed is output

    to the console. In this conte xt the cursor pos ition is the va l ue that would be

    returned by the POS function (see section 5.5) just prior to executi ng the I-

    PRINTER state me nt.

                 The expression should be of type intege r. If it is real,  the valu e  is rounded to

    an inte ge r. An error oc curs if the expression is of type string.

                 If the width option is not present, the most rece n tly assigne d width is used.

    Initia lly the width is set to 132. A width of 0 will result in an infinite line width.

    With a zero width i n effect c arriage returns a nd linefee ds ar e ne ver aut omatically

    output to the printer as a result of exceeding the line width.

    Exa mples :

                             500 I-P RINTER

                             IF HARDCOPY. W ANTED% THEN I-PRINTER WIDTH 120

                             LPRINTER WIDTH R EQUESTED. WIDTH%

5.4 CONSOLE

                                                                S
                                                                     TATEMENT

    [stmt  n u m b e r >] CONSOLE

                 Exec ution of the CONSOLE state me nt restores printed output to the console.

    the console is the physc ia l unit cur rently a ssigned to CON: by CP/M.

                 If the lis t device print position is not 1, a carria ge return a nd lin efeed are

    output to the list de vice.

    Exa mples :

                 490 CONSOLE

                 IF END.OF.PAGE% THEN

                             CONSOLE:

                             PRINT USING "##,### WORDS THIS PAGE";W ORDS%:\

                             INPUT "INSERT NEW PAGE, THEN CR-;LINE T RASH$:

                                      LPRINTER

                         The width of the console device ma y be c h anged with the POKE state me nt

            (Chapter 6). The console width is one byte at location 272 base 10 or I I OH. The

            new console width will bec ome effective at the ne x t execution of a CONSOLE

            state me nt. The console line width is initi ally set to 90 (5014).

                         A width of ze ro (0) results in  an infinite width . With a zero widt h in effect,

            carri age returns  and li nefeeds ar e ne v er aut oma t ically output to the console as a

            result of exceeding the line width.

        5.5 POS P
                                                  RE

                                                             -
                                                                DEFINED

                                                                                                    F
                                                                                                          UNCTION

            POS

                         POS returns the ne xt position to be  printed on eithe r  the console or the line

            printer. This va lue will range fr om I to the line width currently i n effect.

                         If a LPRINTER statement is in e f fect, POS will return the ne xt position to be

            printed on the printer. Note that P OS returns the actua l number of c haracters sent

            to the output devi ce. If cursor control chara cters are tra n smitted, th ey are also

            counted eve n though the cursor is not advanced.

Exa mples :

                         PRINT "THE PR I NT HEAD IS AT COLUMN: "; POS

                         IF (WIDTH. LINE - POS) < 15 THEN PRIN

        5.6

                      TAB P
                                                   RE

                                                              -
                                                                 DEFINED

                                                                                                     F
                                                                                                           UNCTION

            TAB (<e xpress ion>)

                         TAB causes the  cursor or print head to be positioned to a position specifie d by

            the va lue of the e xpress ion. If the va l ue of the e x pression is less tha n  or equal to

            the c urre nt print posit ion, a carri a g e return a n d line feed are output a n d the n  the

            tab is exec uted.

                 The TAB function is imple m e n ted by outputting blank ch aract ers until the

    desired pos ition is reached. If  cursor or printe r  control cha ra cters ha v e been

    output, the cursor or print head could be positioned incorrectly.

                 The TAB function m a y  only be used in PR I NT state m e n ts.

                 The expression must be numeric. If a string exp ressio n  is specified, an error

    occurs. If the  expres sion is rea l, it is first rounded to an inte ger. If the expression

    is greater th an the  curr ent line widt h, an error occurs.

    Exa mples :

                 PRINT TAB(15);"X

                 PRINT "THIS IS COL. I -;TAB (50); "THIS IS COL. 50"

                 PRINT TAB(X% + Y%/Z%);"! ";TAB(POS% + OFFSET%);

                 PRINT TAB(LEN(STR$(NUM B ER)));-*-

5.7 READ S
                                                  TATEMENT

    [stmt  n u m b e r >] READ < v ari a b le> 1, <variable>

                 A READ state me nt assigns v alues from DATA st atements to the va riables.

    DATA stat e m ents are processed seq uent ially as t hey appear in the pro g ram. An

    att empt to read pas t the end of the last DAT A s tatement produces a runtime error.

    Exa mples :

                 READ NAME$,AG E%,EMPL OYER$,SSN

                 FOR PROD.NO% = I TO NO.OF. PRODUCTS%

                             READ PROD UCT. NAME$( PROD. NO%)

                 NEXT PROD.NO%

5.8 DATA S
                                                  TATEMENT

    [stmt  n u m b e r >] DATA <constant > 1, <constant >l

                 DATA stat e m ents are none xec utable stateme nts whic h  d e f ine stri ng, floating

    point, and inte ge r consta n ts wh i c h  are assigned to v ariables using a READ

    state me nt. Any  n u m b e r  of DATA statements m a y  o ccur  in a program. T hey ma y

    be placed anywhere in the prog ram.

                 The constants are stored conse cutiv ely in a data area as t hey appear in the

    progra m  a n d are not synta x  c h ecked by the compiler. Strings ma y be enc losed in

    quotation mark s or optionally  deli mited by commas.

                 A DATA state me nt must be the only statement on a line a n d it m a y  not be

    continued with a continuation c h aracter. Howe ver, all DATA state me nts in a

    program are treated collecti vely as a con catenated list of co n stants separated by

    commas.

    Exa mples :

                 400 DATA 332.33, 43.0089E5, "ALG ORIT HM"

                 DATA ONE, TWO, T HREE, 4, 5, 6

                 In the second  e x ample ONE, TWO and THREE are strings.

                 If a real consta nt is assigned to  an int eger vari able with a READ stat e m ent, the

    consta nt is rounded off to the inte ger portion of the real number. If the va l ue of

    number assigned to an int e g er is outs ide the ra nge of C BASIC inte g ers, incorrect

    va lues will be assigned. If a  real number e xceeds the range of r eal numbers, an

    ove rflow warning oc curs  and the l argest CBASIC numbe r is used in its place.

5.9 RESTORE S
                                                                     TATEMENT

    [stmt  n u m b e r >] RESTOR

                 A RESTOR E state me nt repos itions the pointer into the data area so that the

    ne xt va lue read wth a READ stat e m ent will be the fir st item in the first DATA

    state me nt.

                 The purpose of a RESTORE state m e n t is to  a l low re-reading the consta nts

    conta ined in DATA stat e m ents.

    Exa mples :

                 500 RESTORE

                 IF END.OF.DATA% THEN RESTORE

    Whe n a CHAIN stat e m ent is exe cuted a RESTO RE is perfo rm ed.

5.10 INPUT S
                                                          TATEMENT

    [stmt  n u m b e r >] INPUT [<prompt string> ;1 < variable> f, <va riable>1

                 If the prompt string is present, it is printed on the console, otherwise a questio n

    ma rk is output. In both cases a blank is the n printe d and a line of input data is read

    from the console  and assigned to the variables as t hey appear in the variable list.

                 The va riables ma y be eith er simple or subscripted string or numeric va riables.

                 At most 255 c haract ers m ay be e ntered in response to an INPUT statement. If

    255 or more c haracters are entered, inputing is  automatic ally t erminate d and the

    first 255 c haracters are ret ained. Additiona l cha racters will be lost. The 255

    charact ers in clude al l chara cters e ntered in response t o an input stat e m ent no

    matter how ma ny varibles appear in the variable list.

                 All CP/M line editing fun ctions su ch as control-U and rubout are in e ffect. A

    control-C m a y  te r minate the program w ithout clo sin g open fi les. If a control-Z is

    the first cha racter  entered in response to an INPUT state me nt the program i

    terminated in the sa me ma nner as if a STOP state me nt had be en exe cuted.

                 The data items e n tered at the console must be separated by commas a n d are

    terminated by a carri age return. Strings may be  e n closed in quotation ma rks in

    whic h case commas and leading blanks may b e included in the string.

                 The prompt string must be a string constant. If it is a n  expression or a numeric

    consta nt, a n error occurs.

            If the v a lue ent ered for assign ment  to an i nteger is  real, the numbe r entered is

truncated to the int eger portion of the real number. If the valu e of a number

assigned to an int eger variable is outs ide the ra nge of inte ge rs, an incorrect  value

will be assigned. If a real numb er exceeds the ran ge of CBAS IC real numbers, the

la rgest real number is assigned to the variable , and a warning is printed on the

console.

            If too ma ny or too few data items  are entered, a warning is printed on the

console, and the e ntire line must be re- entered.

Exa mples :

            INPUT AMOUNTI, AMOUNT2, AMOUNT3

            INPUT "W HAT FILE, PLEASE? ";FILE. NAME$

            INPUT "YOUR PHO NE NUMBER PLEASE:-, PHONE.N$

            INPUT " ";ZIP.CODE%

            A spec ia l type of INPUT state me nt is the LINE INPUT. The ge nera l form of

this stat e m ent is:

            [stmt  n u m b e r >] INPUT [<prompt string> j LINE < variable>

            This stat e m ent functions as described above with the following exce ption.

Only one variable is permitted following the keyword LINE. It must be of type

string. Any data e n tered from the console is accepted and assigned to this

variable. The data is terminated by a carriage return.

            A null string m a y  b e accepted by responding to an INPUT LINE Stat em ent

with a carri age return.

                         An error occ u rs if the variable spec i fied to receive the inpu t is not of type

string.

Exa mples :

                         INPUT "ENTER ADDRESS";LINE ADDR$

                             INPUT "TYPE RETURN TO CONTINUE-;LINE DUMMY$

                 Prompt strings are directed to the console e ven w he n an L PRINTER st at ement

    is in e ffect.

5.11 OUT S
                                                TATEMENT

    [stmt  n u m b e r >] OUT <e xpression> , <expression>

                 The low-order e ight bits of the second expression are sent to the CPU output

    port selected by the low-orde r eight bits of the first e xpress ion.

                 Both argume nts must be numeric; they s ho u ld be in the range of 0 to 255 for

    the res ults to be mea ningful. An error occ u rs if eithe r  expression is of type string.

    Real v alues are co n verted to in tegers prior to performi ng an OUT instruction.

    Exa mples :

                 OUT 1,58

                 OUT FRONT.PANEL%, RESULT%

                 IF X% > 5 THEN OUT 9, ((X*X) - 1.)/2.

                 OUT TAPE. DRIVE. CONTROL. PORT%, REWIND%

                 OUT PO RT%(SELECTED%), ASC("$")

5.12 INP P
                                             RE

                                                       -
                                                          DEFINED

                                                                                               F
                                                                                                     UNCTION

    INP (<e xpression>

                 INP returns the va lue input from t he CPU 1/0 port specifi ed by the expre ssion.

    This function is use f ul for accessing peri phe r a l  devices directly from the CBASIC

    progra m.

                 The argum ent mu st be  n u m e r ic. An error occur s if it is a string. A real v alu e

    will be rounded to the nearest in teger. For the results to be m eaningful, the

    argume nt must be in the ra nge of 0 to 255.

    Exa mples :

                             PRINT INP(ADDR %)

                             IF INP (255) > 0 THEN PRINT CHR$(7)

                             ON INP (INPUT. DEV ICE. PORT%) GOSUB

                                          100, 200, 300, 400, 400, 400, 500

5.13 CONSTAT% P
                                                                                    RE

                                                                                               -
                                                                                                  DEFINED

F
UNCTION

    CONSTAT%

                 CONSTAT% returns the console status as an in teger  value. If the console

    device is ready, a logic al true is returned otherwise a log ica l false is returned.

    Exa mples :

                             IF CONSTAT% THEN

                                          GOSUB 100 REM PROCESS OPE RATOR INTERRUPT

                             WHILE NOT CONSTAT%

                             WEND

5.14 CONCHAR% P
                                                                                        RE

                                                                                                  -
                                                                                                      DEFINED

F
UNCTION

    CONCHA R%

                 CONCHA R% reads o ne character from th e console device. The va lue re turned

    is a n inte ger. The lower e ight bits of the returned va lue are the binary

    represe ntation of the ASC I I c haracter input. The high ord e r  eight bits are zero.

    Exa mples :

                 1% = CONCHA R%

                 CHAR % = 0

                 IF CONSTAT% THEN

                             CHAR % = C ONCHAR%

                 IF CHAR % = STOPC HAR% THEN \

                             RETURN

6. M achine Language Linkage Stat e m ents and Functions

        6.1 PEEK P
                                                          REDEFINED

                                                                                                         F
                                                                                                               UNCTION

            PEEK (< expres sion>)

                         The PEEK function returns the contents of the memory location give n by the

            expression. The va l ue returned is an inte g e r  ra nging from 0 to 255. The memory

            location must be within the address space of the computer  b eing used for the

            results to be m eaningful.

                         The expression must be numeric. An error occurs  if a string expr ession i

            specifi ed. Real  values are rounded to the nearest  in teger.

            Exa mples :

                         100 MEMORY% = PEEK(l)

                         FOR INDEX% = I TO PEEK% (BUFFER%)

                                      IN.BUFFER$(INDEX%) = CHR$(PEEK%(BUF FER% +INDEX%))

                         NEXT INDEX%

        6.2 POKE S
                                                          TATEMENT

            [<stmt  n u m b e r >] POKE <expression>, <expression>

                         The low-order e ight  bits of the second expression are stored at the memory

            address selected by the first expression. The firs t expre ssion must  e v aluate to a

            va lid address for the computer  being used for the results to be meaningful.

                         Both e xpressions must be numeric. An err or occurs if a string e xpression is

            specifi ed. Real  values are rounded to the nearest  in teger.

            Exa mples :

                         750 POKE 1700,ASC("$")

                 FOR LOC% = I TO LEN(OUT.MSG$)

                             POKE MSG. LOC% + LOC%, ASQM1D$(OUT.MSG$,LO C%,  1))

                 NEXT LOC%

6.3 CALL S
                                                  TATEMENT

    [<stmt  n u m b e r >] CALL <e x p ression>

                 The CALL state me nt is used to link to a machine l angu age  subroutine. The

    expression is the address of the s ubroutine  b e i ng re f e r e n ced. This va lue mus t be

    within the address space of the computer being used.

                 Control is returne d to th e C BASIC program b y  executi ng a 8080 RET

    instruction. The hardware registers m a y  be altered by the subroutine, and , with the

    exception of the stack-point er, th ey need not be restored prior to returning.

                 The expression must be numeric. An error occ urs if a string e xpress ion is used.

    Real v alues are rounded to the ne arest in teger.

    Exa mples :

                 CALL 5H

                 2000 CALL ANALOG.INPUT%

                 WHILE PEEK(P AR AMETER%) <> I

                             CALL GET.RESPONSE%

                 WEND

                 RETURN

                 Argume nts ma y be passed to machine langu a g e s u broutines with the POKE

    and PEEK instructions.

6.4 SAVE M E M S
                                                                         TATEMENT

    [<stmt  n u m b e r >] SAVEMEM <constant> ,  <expression>

            The SAVEMEM state m e n t reserves space for a m achine la n g uage subroutine,

and loads the specified file during e xec ution. Only one SAVEMEM stateme nt

ma y appear in a progr am.

            The constant mu st be an uns igned inte ge r whic h specifies the numbe r of bytes

of space to reserve for m achine la n g uag e subroutines. The space is reserved in the

topmost (highest) address space of the CP/M  tr a n sient prog ram area. The

beginning address of the reserved area is calculated by taking the cons tant

specifi ed in the SAV EMEM sta te ment an d subtracting it from the 16 bit address

stored by CP/M at absolute address 6 and 7.

            The expression must be of type string a n d  m a y  spec i fy any va lid un a mbiguous

file n ame. The selected file is loaded into  memory starting with the address

cal culated above. Records are read from the file unti l eithe r an end of file is

encountered or the ne xt record to be read would o v er-write a location above the

tra ns ie nt progra m area.

            If the constant specifies less  than 128 bytes to be saved, nothing will be read

in, but the space will still be reserved. If th e expre ssion is a null string, space is

saved but no file is loaded.

            If a ma in program has a SAVEM E M  statement , any c ha ined progra m that has

a SAVEMEM state m e n t must reserve the same amount of space. Eac h c hained

progra m  m a y  load a new machine langua g e file, or it may u se the file loa ded by a

pre vious program.  The space reserved by the m a i n progra m  m a y  not be rec l a i med

by a subsequent program.

            It is the progra m m e r s responsibility to insure that the machine l a n g u a g e

routines are ass embled to  exe cute at the proper address. In addition, it should be

noted that the location at whic h  a program is loaded is dependent upon the size of

the CP/M s yste m be ing used.

Exa mples :

            SAVEM EM 256, "SEARC H .COM"

            SAVEM EM 512, DR$+ "CHEC K ." + ASSY$ (FN.CPM.SIZE%)

        6.5 U
                              SE OF

                                                      I
                                                          NTEGERS

                         Although all t he machine langua ge l inkage  stateme nts will accept  either r eal or

            inte ger va lues whe re an  expres sion is required, it is muc h more e ffi c i ent to use

            inte ger qua n tities. The size of the INT file will be reduce d, and the program will

            exec ute faster.

                         Since the l argest positive CBASIC inte ger is 32767, the use of intege r

            variables to address the upper 32K of me mory requires that the desired address be

            conve rted to a n appropriate ne ga tive  n u m b e r . Re m e m b e r  that in 2’s comple me nt

            represe ntation of binary numbers  a - 1 is 16 1’s. This is most easily overcome by

            expressing addresses as either hexide cim al or binary consta nts. For insta nce, if a

            progra m mer desir es to call  a n  asse mbly la ngua ge program at 48000 dec i mal, the

            following ins truction will accompl ish th is:

            CALL 0C0000H

7. Predefined Fun cti ons

                         This chapter describes predefi ned functions prov ided by CBASIC. Pred e f ined

            functions are used to build expressions as expl a i ned in section 3.5. Whe n  a

            prede fined function has argume nts, the argume nts ma y be any v alid expression

            whic h e va lua tes to the correct typ e, either n u meric or string.

                         In g e n e r al,  whe n a numeric e x p ression is required, real  a n d inte g e r  arguments

            ma y be used interc h angeably. Howe ver, e ffic ie nc y is improved by us i ng

            expressions as argum e n ts that do not require conve rs ion. In the defi nitions below,

            string argume nts are represente d by A$, B$, etc, inte ge rs by 1%, J% etc, and real

            va lues by X, Y, etc.

                         Some prede fined functions are disc u ssed in c hapters 5 a nd 6.

        7.1 N
                              UMERIC

                                                                F
                                                                      UNCTIONS

                         The following functions return numeric valu es. Argument s, when r equired,

            ma y be a ny express ion that e v a l uates to eith e r  a floating point or inte g er number.

    FRE

            FR E returns the number of bytes of unused space in the free stor age area. The

va lue returned is a floating point number.

                         X = FRE

                         IF FRE < 500.0 THEN GOSUB 10 REM PRINT W ARNING

    ABS(X)

            ABS re t urns a va lue that is the absolute v alue of the arg u ment X. If X is

greater th an or equal to zero the returne d value is X, othe r wise the returned va l ue

is -X.

            The va lue returned by ABS is a floating point number. I f X is a string an er ror

occurs. If X is an int e g er, it is first converted to a flo ating point number.

                         DISTANCE = ABS(STAR T-FINISH)

                         IF ABS(DELTA.X) < = LIM THEN STOP

    INT(X)

            INT returns the inte ger part of the argum ent X. The fractio nal part is truncated.

            The va lue returned is a floating p oint  n u m b e r . If X is a string e x p ression, an

error oc curs. If X is an int eger, it is first converted to a real  value.

                         TIM E = INT(MINUTES + INT(SECONDS)

                         IF (X/2) - INT(X/2) = 0 THEN PRINT\

                                      "EVEN" ELSE PRINT "ODD"

    INT%(X)

            INT% converts the argum ent X to an inte ger va lue. If X is a string, a n error

will occ ur. If X is a n inte ger, it is first converted to a rea l va lue, and the n it is

conve rted back to an in te ger.

                         J% =INT%(REC.NO)

                         WIDTH% = DIMEN.1% + INT%(DIM E N.2)

    FLOAT(I%)

            FLOAT converts the argum ent 1 % to a real v alue. If 1% is a string, an error

occurs. If 1% is re al, it is first co n verted t o an in teger, and t hen it is converted

back to a real number.

            AMOUNT FLOAT(COST%)

            POSITION SIN(FLOAT(ANG%) * OFFSET

    RND

            RND g enerates a uniformly distributed  ra ndom numbe r between 0 and 1. The

va lue returned is a real numb er.

            To avoid ide ntica l seque n ces of ra ndom numbers each time a prog ram is

exec uted, the RANDOMIZE stat e m ent must be used to seed the random numb er

ge ne rator.

                         DIE% = INT%(RND*6.) +1

                         IF RND > .5 THEN

                                      HEADS% TRUE%

                         ELSE \

                                      TAILS% TRUE%

    SGN(X

            SGN returns  an int eger v alue that represents the  algebr aic  sign of the

argume nt. It will return - I if X is n egative, 0 if X is zero, and + I if X is greater

tha n zero.

            X ma y be either inte ge r or rea l. Inte ger va lues of X are conv erted to re al

numbers. If X is a string, an error occ urs. SGN alw ays returns an int eger.

                         IF SGN(BALANC E <> 0 THEN

                                      OUTSTANDINGBAL% = TRUE%

                         IF SGN(BALANC E = - I THEN

                                      OVERD RAWN% = TRUE%

    ATN(X)

            ATN returns the arcta nge nt of X. Using s imple ide ntities, othe r  inverse

trigonometric functions may be  computed from the arctangent. The argum e n t i

expressed in radia ns.

                         The va lue returned is rea l. If X is a n inte ger, it is first converted to a rea l

number.

                         X = ATN(R ADIANS)

                         TE MPE RATURE = K + N(L%)/ATN(X)

                         ASIN ATN(X/(SQR(l. - X*X)))

                         ACOS P1/2. - ATN(X/SQR ( I - X*X))

    COS(X

            COS returns the cosine of X. The argu ment X i s expressed in ra dians.

            The va lue returned is rea l. If X is a n inte ger, it is first converted to a rea l va lue.

                         IF COS(ANGLE) = 0.0 THEN VERT ICAL% = TRUE%

                         PRINT CONSTANT *  COS(ROTATION)

    EXP(X)

            EXP returns the va lue of the irrationa l consta n t "e "  raised to the power given

by X.

            The va lue returned is rea l. If X is a n inte ger, it is first c onverted to a rea l

number.

                         Y = A * EXP(BX%)

                         E = EXP(l) REM CONSTANT E = 2.7182 .....

                         LOG(X)

            The na tura l or Naperia n logarithm of the argume nt X is returned by LOG.

                         The va lue returned is rea l. If X is a n inte ger, it is first converted to a rea l

number.

                         BASE.TEN. LOG = LOG(X)/LOG(IO)

                         PRINT "LOG OF X IS "; LOG(X)

    SIN(X)

            SIN returns the s ine of the X. The argum ent is expressed in rad ians.

            The va lue returned is rea l. If X is a n inte ger, it is first converted to a rea l

number.

                         FAC TOR (Z) = SIN(A - B/C)

                         IF SIN(ANGLE/(2.0 * P1)) = 0.0 THEN\

                                      PRINT "HORIZONTAL"

    SQR(X

            SQR returns the squa re root of the X. If X is ne gative, a warning message is

printed, and the square root of the absolute v alue of the arg u ment is returned.

                 The va lue retur ned is rea l. If X is a n inte ger, it is first converted to a rea l

    number.

                             HYPOT = SQR((SIDEI-2.0)+(SIDE2^2.0))

                             PRINT USING \

                                          "THE SQR ROOT OF X IS: ####.##"; SQ R(X)

        TAN(X)

                 TAN returns the ta nge nt of the argum ent X. X is expressed in rad ians.

                 The v a lue returned is rea l. If X is a n inte ger, it is first converted to a rea l

    number.

                             POWER. FAC TOR  TAN(PHASE. ANGLE)

                 QUI RK = TAN(X 3.0 * COS(Y))

7.2 S
                    TRING

                                               F
                                                     UNCTIONS

        ASC(A$)

                 ASC returns the ASCII numeric va l ue (in decim al)  of the first chara cter of the

    string argume nt. If the le ngth of A$ is zero (null string), a runtime error wil

    occur.

                 The va lue returned is a n inte ger. If the argum ent is nume ric, an error wil

    occur.

                             IF ASC (DIGIT$)>47 AND AS C(DIGIT$)<58 THEN

                                          PRINT "VALID DIGIT"

                                          OUT TAPE.PO RT%, ASQ-*-)

        CHR$(I%

            CHR$ returns a one c h aracter string consisting of the cha racter whose ASCII

equiva le nt is 1%. CHR$ can be used to send control chara cters to an output

device. For inst ance, the sta te ment " PRIN T CHR$(10)" will output a line feed to

the console.

            The va lue retumed is a string. If 1% is real, it is first converted to an in te ger

va lue.

                         IF CHR $(INP(IN. PORT%)) = "A" THEN GOSUB 100

                         PRINT CHR$(BELL%) REM ring the bell !

    LEFT$(A$,I%)

            LEFT$ re turns a string consisting of the first 1% ch aracters of A$. If 1% is

greater th an the l ength of A$, the entire string will be returned. If 1% is zero, a

null string will be returned; if 1% is  negative, a runtime error will occur.

            A$ must be a string; otherwise an error will oc cur. 1% s hould be nu e ric. If

1% is real, it will first be co n verted to an in te ger. If 1% is a string , an error wil

occur.

                         PRINT LEFT$(INPUT.DATA$,25)

                         IF LEFT$(IN$, 1) = ’;Y" THEN GOSUB 400

    LEN(A$)

            LEN returns the l ength of A$. Zero is returned if A$ is a null string.

            T he va lue returned by LEN is an inte ger. An error occ u rs if the argume nt is

numeric.

                         IF LEN(T EMP ORARY$) > 25 THEN

                                      TOO .LONG% = TRUE%

                         FOR INDEX% = I TO LEN (OBJ E CT$)

                                      NUM%(INDEX%) = ASC (MID$(OBJECT$,INDEX%,I))

                         NEXT INDEX%

    UCASE$(A$)

            UCASE$ return s a string in whic h the lower case characters in A $ have been

tra ns lated to uppercase. Other c haract ers are not  altered. A$ r e m ains unc ha nged

unless A$ is set eq ual to  UCASE$(A$).

            The va lue returned by UC A SE$ is a string. An error occ u rs if A$ is numeri .

                         IF UC ASE$(ANS$) = "YES" THEN

                                      RETURN\

            ELSE STOP

            NAM E$ = UCASE$(NAME$)

    M ATCH (A$,B$,I%)

            MATC H returns the position of the first occurr ence  of A$ in 13$ starting with

the c haracter pos ition given b y  1 %. A zero will be returned if no matc h i s found.

The following pattern m atching features are  availa ble:

            1) A pound sign (#) will mat ch any digit (0-9).

            2) An e xc la ma tion mark (!) will ma tc h any upper or lower case let ter.

            3) A question mark  (?) will  m a t c h  any c h aracte r.

            4) A backs las h (\) c haracter serves as an escape character to indicate the

                         charact er that follows does not ha ve special meaning. For inst ance a

                         question m a r k  s i gnifies that any c h aracter is a matc h unless preceeded by a

                         backsla sh.

            A$ a nd B$ must be strings. An error will oc cur if  eith e r of these argum ents are

numeric. If 1% is rea l, it will first be converted to  an int e g er; if 1% is a string , an

error will occur. If 1% is  negative or zero, a runtime error w ill o cc ur. When 1% is

greater th an the l ength of B$, zero is returned. If B$ is a null string a 0 is alwa ys

returned. If 13$ is not null but A$ is null a I will be returned.

Exa mples :

            MATC H(- i s"," Now is the",I) returns 5

            MATC H(- # # ", - October 8, 1976 ", 1) returns 12

            MATC H(-  a?","  character",4) returns 5

            MATC H("4"," 123#45",1) returns 4

            MATC H(- ABCD ", "ABC ",I) returns 0

            Note that the third e xa mple returns a 5 instead of a 3 because the starting

position for the matc h  is posit ion 4. In examp le four the backslash cau ses  the

pound sign to ma tc h only a nother pound sign. Wit hout the backslash a I w ould be

returned.

            The ne xt exa mple is a more complicated st atemen t using the backslash

            MATC H (-\# I\\\?", -I# 1\?2#", 1) returns 2

            The following progra m ma y be used to experime nt with the matc h function.

                         TRUE% -I

                         FALSE% 0

                         edit$ = - The number of occ urr ences is ###"

                         WHILE TRUE%

                                      INPUT-e nte r object string" ; LINE object$

                                      INPUT "e nte r argume nt string" ; LINE arg$

                                      GOSUB 620

                                      PRINT USING edit$; occur re n ce%

            WEND

            620 re m ----- count occ urrences ---------

            location% = I

            occur rence% = 0

            WHILE TRUE%

                         location% = MATC H(arg$,object$, location%)

                         IF location% = 0 THEN RETURN

                                      occur rence% =  occ urr ence% +

                                      location% = location% + I

            WEND

            END

    M ID$(A$,I%,J%)

            MID$ returns a string consisting of the J% c h aracters of A$ starting at the 1%

charact er. If 1% is greater th an the l ength of A$, a null string is returned. If J% i

greater th an the l ength of A$, all the  charac ters from 1% to t he end of A$ are

returned. An error occurs if  either 1% or J% is ne gative. A runtime error  also

occurs if 1% is zero. A zer o value of J% will return a null string.

            A$ must be a string expres sion; otherwise an error will  occur.  1 % and J% must

be  n u m e r ic. If 1% or J% are real,  they w ill first be converted to inte g ers; if e ither

I% or J% are strings, an error will o ccur.

                         DIGIT$= MID$(0I3JEC T $,P0S%,I)

                         DAY$=MID$("MONTUEWEDTHUFRISATSUN", DAY%*3-2,3)

    RIGHT$(A$,I%)

            RIGHT$ returns a string consis ting of the 1% rightmost char acters  of A$. If

I% is n egative, a runtime error occurs; if 1% is great er than the length of A$, the

entire string is returne d. If 1% is zero, a null string is returned.

            A$ must e va luate to a string; othe r wise an error will oc cur. 1% must be

numeric. If 1% is rea l, it will first be converted to  an int e g er; if I% is a string, an

error will occur.

                         IF RIGHT$(ACCOUNT.NO$, 1) = -0- THEN\

                                      TITLE .ACCT% = TRUE%

                         NAM E$ = RIGHT$(NAME$,LEN(NAM E $)-LEN(FIR S T.NAM E $))

    STR$(X)

            STR$ returns the charac ter string wh ich represents the  value of the numb er X.

            If X is a string, an error will oc cur. If X is an int e g er,  it will be con verted to a

real v alue.

                         PRINT STR$(NUM BER )

                         IF LEN(STR$(VALUE))>5 THEN ED $="#######"

    VAL(A$)

            VAL converts A$ into a floating point numb er. Conv er sion ontinues until a

charact er is  encount ered that is not part of a va lid number or until the end of the

string is encountered.

            If A$ is a null string or the first non-bl a n k character of A$ is not a +, -, or

digit, zero is returned.

A$ must be a string; otherwise an error wil l occur.

                         PRINT ARR A Y$(VAL(IN. STRING$))

                         ON VAL(PROG.SEL$) GOSUB 10, 20, 30, 40, 50

    COM M A ND$

            COMMAND$ returns a string wh ich cont ains the CP/M comm and line

modifi ed as described be low. Refe r to Digital Research publication "CP/M

Interface Gui de" for a di scussion of the Command Line.

            The na me of the program b ein g exe cu ted is not in cluded in the string returned

by COMM AND$. In addition, if the TR ACE option is used with CRUN, the word

TR ACE a nd associated line numbers, if present, will not be in cluded. If any of the

following co mma nds are used to exec ute a CBASIC inte rm ediate file:

                         CRUN2 PAYROLL N OC H ECKS TOTALS

                         CRUN2 PAYROLL  TRACE  NOC HECKS TOTALS
the COMM AND$ fun ction will return the following string

                         NOCHE CKS TOTALS

            Leading bl anks are r emoved. A ma ximum of 50 cha racters will be etained by

the COMM AND$ fun ction. All  a l phabetic cha racters are converted to uppe r case.

            THE COMM AND$ fun ction ma y be used at anytime in a program, as many

times as desired, and by any program w hich is sub sequentl y loaded by a CHAI N

State me nt.

    SADD(A$)

            SADD returns the address of the strin g assigned to the argu ment A$. The first

byte is the le ngth of the string followed by the c h aracters in the string. The le ngth

is stored as an un signed binary int eger.

            There fore, if the string is "TOTAL", the SADD function would return the

address of a byte co n taining a binary 5. The  next byte would b e an ASCII "T" etc.

            The va lue returned by SADD is an int eger. If A$ is not a string, a n error

occurs. Wh en the par ameter  e v aluates to a null string, a zer o may be returned.

            The SADD function, in conjuncti on with PEEK a nd POKE, ma y be used to

pass a string to  an as sembly la nguage routine for proce ssing.

            The following state me nts will put the address of S TRING$ into the address

stored in PARM. LOC%:

                                      POKE PARM. LOC%,SADD(STRING$) AND OFFH

                                      POKE PARM. LOC% + 1,SADD(STRING$)/256

    VARPTR (<variab le>)

            VAR PTR returns the perm a n e n t stora g e location ass i gned to the < v ariable> by

the run-time monitor.

            In the case of an uns ubscripted numeric quantity, this is the actu al location o

the varia ble in question. For string variables, the va l ue returned is the address of a

sixtee n-bit pointer to the refere n ced string. Bec ause strings are dyn amic ally

allocated the ac tual location of the strin g may vary, but th e value returned by

VAR PTR re ma ins unc h anged during e x ec u tion of a program. If  the variable i s in

common, the n  the location returned by VARPTR will rema in  u ncha n ged afte r

cha ining.

            If the <va riable> is subscripted, the v alue returned by VAR PTR is the address

of a pointer to the ar ray dope vector in the free s torage area . The array foilows the

dope vector. The first byte of the dope vector is the number of dim e n sions.

Following this single byte are n - I (n is the number of dime ns ions) 16 bit offsets

into the ar rray. The f inal 16 bit  quantity in the dope vector is the numb er o

entries in the arr ay. The a rray follows in r ow major order.

    SIZE(A$)

            SIZE returns the size in blocks of the file specified by A$. If the file is  empty

or does not exist, zero is returned. A$ ma y be any CP/M ambiguous file name.

Digital Research publication "An Introduction to CP/M Features a n d Fac i lities "

expl a i ns ambiguous file name s.

            The argum ent mu st be a string  expres sion. A numeric va l ue will res ult in  an

error. The SIZE function returns a n inte ger.

            Exa mples :

                         SIZE(" NA MES. BAK")

                         SIZE(COMPANY$ + DEPT$ + ".NEW")

                         SIZE(" B: ST?RT R?K.

                         SIZE(" .*-)

                         SIZE(-* .BAS-)

                 The SIZE function returns the number of blocks of diskette space consumed

    by the file or files r eferred to by the argument.  W h en the operating s yste m

    allocates diskette space to a file, it does so in one block in cr ements. A file of I

    charact er will o ccupy a full block of space. Thi s means the SIZE function returns

    the a mounts of space that has been reserved by the file rath er th an the  size of the

    data that is in the file.

7.3 D
                      ISK

                                     F
                                           UNCTIONS

        RENA ME(A$,B$)

                 RENAME is a func t ion that cha nges the name of  the file specified by B$ to

    the na me give n  by A$. Renami ng a file to a na me that a lready e xists produces a

    runtime error.

                 The RENAM E pred e f ined function returns an i ntege r valu e. A  true ( - 1) is

    returned if the re na me is succ essf ul and a false (0) is returned in cases where the

    rena me fa ils. For insta nce f alse is returned if B$ does not exist.

                 A file must be closed before it is re n amed; otherw ise, when C BASIC

    auto matica lly  closes files at th e end of proc essing, it wi ll att empt to close the

    rena med file under the name with w h i c h  it was opened. This will ca use a runtime

    error bec ause the origina l file n ame will no longer exist in the CP/M file

    directory.

                 Both argume nts must be of type string. If e ithe r A$ or B$ is numeric a n  error

    will occ ur.

                 The RENAM E function will a llow a CBASIC progr amm er to use the

    following backup conve n tion

                                1)  The output file is opene d with a filetype of ’$$$’ indicating tha t  it is

                                               te mpora ry.

                                2)  Any file with the s ame n ame as the output file but with a type ’BAK’ is

                                               deleted.

                                3)  Data is writt en to the t emporary file as the pro gram does its pro cessing.

                                        4)  At the e nd of proces sing, the program re n am e s  any file with the sa me

                                                       fil e n ame  and filetype as the output file to the sa me file na me but with

                                                       the filetype ’BAK’.

                                        5)  The progra m re na mes the te mpora ry output file to the proper name  and

                                                       type.

                         Exa mples :

                                      DUMMY% = REN AME ("PAYROLL. MST", "PAYROLL.$$$")

                                      IF RENAM E (NEW FILE$,OLDFILE$) THEN RETURN

8. User Defined F u nctions

                         Functions or sub p rograms a re define d by a programmer wh en t he sa me

            computation is to be performed in a number of locations within a program. The

            required routine is coded as a function a n d th e n  refere n ced or called from any

            location within the program. The function may be passed valu es or paramete rs to

            be used in ea ch invocation.

                         All  C B ASIC functions return a value . Thus, the function is, in effec t, a

            re fere nce to a routine whic h res ults in a va lue, e ither string or numeric. CBASIC

            provides two types of functions, single stateme n t a nd m ultiple stateme n t.

                         A func tion must be defin ed prior to any refer ence  to the functi on. That is, the

            compiler must e ncounter the function defi nition prior to any refere nce t o the

            function.

        8.1 F
                             UNCTION

                                                                   N
                                                                          AMES

                         The na me of a  user  d e f ined function must begin with ’FN’ followed by any

            combination of numbers, letters and periods. A func tion na me ma y be any le ngth.

            Only the first 31 c haracters are co nsi dered w hen determining the unique n ess of a

            function na me. No spaces are allowed bet w een the F N and the  re mainder of the

            na me.

            The type of the function na me determines the type of the va l ue returned by the

function. If the func t ion name e n ds with a dollar si gn, a string is returned; if the

na me e nds with a perce n t sign, a n  inte g er is returned. Otherw ise, a real va l ue i

returned. A function na me is used to both  d e f ine a function a n d to re f e r e n ce a

function.

            Exa mples of func tion na mes :

                         FN.THIS.IS. A.VALID. FUN CTION

                         FN3.1416%

                         FN. FUNCTION$

                         FNJIMES

                         FN.TRUN CATE$

            This function is us e ful in a program that must duplicate or construct a file on

disk. If the program knows that it will create a file of a given s ize, possibly

depende nt on the size of its input file, it can first determine whether or not the r e i

suffi c i ent free space on the d isk before building the new file. F or example,

cons ide r a program w hich r eads a file na med "INPUT" fro m drive A, processes

the data, and the n  writes a file na med "OUTPUT" to drive B. Assume th e size o

"OUTPUT" will be 125% of "INPUT". The following routine will insure that

space is a vailable on disk B prior to processing.

                         70 re m ------ test for enough ro om -----

                         size.of.output% = 1.25 * size ("A:INPUT")

                         free.blocks% = 241 - size("B :*.*")

                         if free.space% < size.of.output % then

                                      enough.ro om% = FALSE% \

                                      else enough.room% = TRUE%

                                      return

            CP/M supports 241 user accessible bloc ks on sin g le  d ens i ty sy stems. The

number of blocks in use, subtracted from 241, gives the  re maining space on the

disk.

            Note that some s yste ms, suc h as those with double  d e n sity disk dr ives, ma y

not provide results consis tent  with stand ard disks.

            CBASIC determines the number o f blocks in a file by counting the non-zero

bytes in the file control block a llocation map.

            The body of a multiple stateme nt function consists  of any number of CBASIC

state me nts except that DEF  and COMMON st at ement s may not appear in the

body of a func t ion. A multiple stateme nt function may re fer ence  itself  within the

body of the function but, all local v ariables retain  their  most rece n t defi nition

whe n returning fr om the function.

            If a DIM stat e m ent appears in a multiple sta te ment function, a new arr ay is

allocated on ea ch execution of the DIM stat e m ent. The pre vious data stored in the

arr ay is lost. Note that the a rray is global to the entire pr ogram.

            A va lu e is returned from a multiple stat ement function by ha ving the na me of

the func tion appear on the left ha n d side of  a n  assignme nt state me nt. Any number

of suc h assignm ents m ay appear in the body of a function. The most rec ent

assignm ent is the v alue returned by the function.

            The function returns whe n  a return statement is e x ec u ted. Any number of

return state me nts ma y be present in the body of a multiple stateme nt  function. If

no assignm ent is made to the function n ame, the v alue returned is the last v alue

assigned to the function n ame. If no v alue has been assigned, zero is returned.

            The body of a multiple stateme nt function is terminated by a FEND stateme nt .

The ge ne ra l for m of a n FEND state me nt is :

            [<stmt  n u m b e r >] FEND

Exec ution of a FEND state me nt implies that a multiple sta te ment unction was

exite d without exe cut ing a RETURN statement. In this ase a runtime error occ urs.

            Exa mples :

                         DEF FN.READ.INPUT(INPUT.NO%)

                                      READ # INPUT.NO%; CUSTNO%, AMOUNT

                                      RETURN

                         FEND

8.2 F
                     UNCTION

                                                           D
                                                                  EFINITIONS

                 Single state me nt  func tions are defi ned with the DEF stateme nt  whose gene ra l

    form is :

    [<stmt  n u m b e r >] DEF  < f unction name> [(<dummy a rg list>)] = <expre ssion>

                 The type of the expression must matc h the type of the function na me. here

    ma y be none, or any number of dummy arguments, and they ma y  b e us ed freely

    within the e x pression. A dummy argument is eithe r   string or numeric va r iable.

    Whe n the re is more tha n one argume nt, they are separated by commas. The type

    of the dummy argume nts is indepe nde nt of the function type.

                 Th e dummy argume nts are loca l to the function defi nition. Variables of the

    sa me na me, in othe r  p o rtions of the program, remai n un a f fecte d by the use of the

    function. Variables, constants, and other functions m a y  also be refere n ced in the

    expression. Recurs ive calls are not p ermitted.

                 Exa mples :

                             DEF FN25 = RND*25.0

                             DEF FN. LEFF. JUSTIFY$(A$, LEN%) = LEFr$(A$ + BLNKS$ ,LEN%)

                             DEF FN. HYPOT(SIDEI,SIDE2) = \

                                                      I SQR((SIDE I *SIDE 1) + (SIDE2*SIDE2))

                             DEF FN. FUEL.USE(MILES)= SPEE D*FN.CONST*MILES OV ERHEAD

                             DEFFN.EOJ% =FLAGI% OR FLAG2% OR FLAG3% OR FLAG4%

                             DEF FN. INPUT%(PORT%) = INP(PO RT%) AND MASK%( PORT%)

                 A multiple state me nt func tion consis ts of a multiple stateme nt  functi on

    definition, a function body and a F END stateme n t.  Multiple stateme n t f unction

    definitions use the following forrn of the DEF state m e n t:

    <stmt number> ] DEF  < f unction name> [( <dummy arg list> )]

                 The dummy argume nt list is id entic al to that described for single tate me nt

    functions. The paramete r s are local to the entire body of the function.

8.3 F
                     UNCTION

                                                           R
                                                                  EFERENCES

                 A user  d e f ined function may be  refe r e n ce d in any exp ressio n . The same

    number of para meters must be specified in the c all as are defined in the DEF

    state me nt. Parameters m a y  b e any va lid e xpression, but they m ust match t he type

    of those specified in the de finition. This includes inte g e r  and real parameters. If

    the func tion defi nition requires an in teger  p aramete r,  the value pa ssed to the

    function must be a n  inte g er. The same rule applies to real  and string p a r ameters.

    A func tion must be d e f ined prior to a re ference to the function.

                 Prior to calling the function, th e cur rent  value of e ach exp ression is substituted

    for the dummy  variable in the  definition.

                 Exa mples :

                                          PRINT FN.A(FN. B (X))

                                          IF FN. LEN%("INPUT DATA",X$,Q) < LIMIT% THEN

                                          GOSUB 100

                                          WHILE FN. ALTITUDE(CURR. ALT%) > MINIMUM.SAFE

                                                      CURR. ALT% = INP(ALT. P ORT%)

                                          WEND

    For e xa mple :

                                          COMPANY$ = -SMITH INC."

                                          PRINT USING -& &"; "THIS REPO RT IS FO R-,COMPANY$

    will output:

                                          THIS REPOR T IS FOR SM ITH INC.

                 A string ma y be right justifi e d within a fixed fie ld us ing the variable string

    fie ld. The following routine shows how this would be done :

                                                  FLD.S% 20

                                                  BLK$ = 11

                                                  PHONE$ "213-355-1063"

                                                  PRINT USING"#&"; RIGHT$ (BLK$ +PHONE$, FLD.S%)

            whic h would output:

                         # 213-355-1063

                         In the above  e x ample, since the print list co n tains only a strin g expre ssion, the

            pound sign is used as a lite ra l cha racter. A pound sign ma y a lso indicate a

            numeric data fie ld. This is expl a i ned in the next section.

9. Formatted Printing

        9.1 G
                               ENERAL

                         This chapter descri bes the PR INT USING stat e m ent. PRINT USING allows

            specification of printed output us ing a format string. A for mat string is composed

            of data fie lds and lite ra l data. Data fie lds ma y be numeric or string; any c har acter

            in the format string that is not part of a data field is a liter a l  character. The  gene ral

            form of a PRINT USING state me nt is :

            [<stmt number>] PRINT USING <format string> [<file reference>] <expression list>

                         A format string ma y be any string e x p ression. This all ows the format to be

            determined during program e xe cut ion. An error occurs i f the format s tring is

            numeric; a runtime error occurs if  the express io n  evaluates to a null string.

                         The expression lis t cons ists of e xpress ions separated by commas or

            se micolons. The comma does not ca u se auto matic tabbing as it does with the

            unfor matted print. Ea ch expression in the list is matc hed with a data fi e l d in the

            format string. If there are more  expres sions tha n fie lds in the for mat string, the

            format string is re used starting at the be ginning of the string.

                         While searching the format string for a data field, the type of the next

            expression in the list, either string or numeric, determines what data field is used.

    For insta nce, if while outputting a string a num e r ic data field  is encountered, the

    charact ers that make up the nume ric data field will be treated as lit e r al data. I

    the re is no data fie ld within the for ma t string of the type required, an error wil

    occur.

                 A PRINT USING stat e m ent without the file re fe re nce causes an output line to

    be writ ten to either the console or the line print er. The console is selected unless

    an I-PRINTER statement is in e f fect. If the file re fere nce is present, the line is

    composed as it would be if the output was being printed on a list device. The

    entire line is th en wri tten as a record in the selected file. Chapte r 10 discusses in

    more deta il the use of PR INT USING with disk files.

                                          DEF FN.COUNT%(INDEXI%)

                                                      COUNT% = 0

                                                      FOR 1% = I TO INDEXI%

                                                                   COUNT% = COUNT%  + ARRAY(I%)

                                                      NEXT 1%

                                                      FN.COUNT% = COUNT%

                                                      RETURN

                                          FEND

9.2

              S
                    TRING

                                               C
                                                      HARACTE

                                                                                                   F
                                                                                                         IELD

                 A one c h aracter string data fi e l d is specified with  a n  e x clamation point. The

    first c haracter of the n ext  expres sion in the print statement list is output. For

    exa mple :

                                          F.NAM E$ = "Lynn": M.NAM E$ = "Marion": L.NAM$= "Kobi"

                                          PRINT USING F. NAME$, M. NAME$, L. NAM$

    would output:

                                          L. M. Kobi

    In this exa mple, the period is treated as lite ral data. Since  there are two

    expressions in the list, the format string is re u sed whe n  p rocess i ng the second

    expression.

9.3 F
                     IXED

                                          L
                                                ENGTH

                                                                              S
                                                                                   TRING

                                                                                                              F
                                                                                                                    IELDS

                 A fixe d le ngth string data fie ld of more than one posit ion is specified by a pair

    of slas hes (/) separated by zero or more c haracters. The width of the fi eld is equ al

    to the number of  c h aracters between t he slashe s, plus two. Any charac te r may be

    placed bet w een the sl ashes; these f ill characters are ignored.

                 A string e xpression fro m the print list is l eft justifi ed in the fixed field, and, i

    necessary, padded on the right wit h blanks. A string,  which is longe r than the data

    fie ld, is truncated on the right.

                 For e xa mple :

                                          FOR I$ = "THE PAR T REQUI RED IS 5 . . . . 0 . . . .51"

                                          PART.DESCRP$ = "GLOBE VALVE, ANGLE"

                                          PRINT USING FOR I$; PAR T.DESCRP$

                 will output:

                                          THE PAR T REQUIRED IS GLOBE VALVE, AN

                 The use of the periods and  n u m b e r s between the sla she s makes it easy to

    verify that the data field is 16 cha r acters long. The y h ave had no  effe ct on the

    output.

9.4 V
                      ARIABLE

                                                          L
                                                                 ENGTH

                                                                                              S
                                                                                                    TRING

F
IELDS

                 A variable le ngth string fie ld is specified with  a n  amp ersand This results in a

    string be ing output exactly as it is defined.

                 Asterisk fill of a numeric data fie ld is accomp lished by a ppending two

    asterisks to the beginning of the data field . A floating dollar s ign may be  o b tained

    by appe nding two dollar s igns to the field  in a similar manne r . Exponent ial f orma t

    ma y not be used with either asterisk fill or the floating dollar  sign. The pa ir of

    asterisks or dollar s igns are inclu ded in the count of digit positions ava il able for

    the fie ld and the y appear in the output only if the r e is suffic ie nt space for the

    number a nd the asterisk or dollar s ign. The doll a r  sign is suppressed if the va l ue

    rinted is ne gative.

            For e xa mple :

                                                  COST = 8742937.56

                                                  PRINT USING "**##,######.## COST, -COST

                                                  PRINT USING "$$##,######.## COST, -COST

            prints :

                                                  **8,742,937.56 8,742,937.56

                                                  * $8,742,937.56 8,742,937.56

            A  n u m b e r  m a y  b e output with a trailin g sig n inste ad of the leading s ign if the

last c haracter in the data fie ld is a minus s ign. Whe n the number is positive, a

bla nk replaces the minus  sign in the printed result.

            For e xa mple :

                                                  PRINT USING "### - ###^ 10, 10, - 10, - 10

will output:

                                      10 I00E-01 10-100E-01-

            If a minus s ign is the first c haracter in a nume ric data fi e l d, the s i gn position is

fixed as the ne xt output positi on. When the  n umber being prin ted is positive, a

bla nk is output; otherwise a minus sign is printed. The following e xa mple

de monstrates this feature.

                                      PRINT USING ##### 10, - 10

            whic h outputs

                                      10 - 10

            Any time a numb er will not fit within a nu meric data fi eld without truncating

digits be fore the dec i mal point, a percent sign is printed followed by the number

in the sta ndard format.

            Numbers ma y be printed in exp onenti al fo rniat by appending  one or more

upa rrows to the end of the numeric data fie ld. For exa mple, the following

program segment:

                                      X = 12.345

                                      PRINT USING X, -X

would output:

                                      1.235E 01 123E 02

The expone nt is adjusted so that a ll pos itions represented by the pound signs are

used. For insta nce :

                                      PRINT USING 17.987

            results in

                                      179.87E-0 I

Four positions are reserved for the exponent  rega rdless of the number of  uparrows

used in the fie ld.

            If one or more commas appear e mbedded within a numeric data field , the

number is printed with commas between gr oups of three digits before the decimal

point. For e xa mple :

                                      PRINT USING "##,# ## 100, 1000, 10000

            prints :

                                      100 1,000 10,000

            Eac h comma whic h appears in the data fie ld is inc luded in the width of the

fie ld. Thus, eve n though only one comma is required to obtain  emb edded commas

in the output, it is clearer to place commas in the data f ield in the  p o sitions the y

will appear on the output. For instanc e, the following data fields will produce the

sa me res ults, except that the width of the first field  allows only 9 digits to be

output. Using the second field , 10 digits may be output.

                         If the expone nt option is used, commas are not printed; when co mmas occur in

            the he ld, the y are treated as pound  signs.

        9.5 N
                              UMERIC

                                                                D
                                                                       ATA

                                                                                         F
                                                                                               IELDS

                         A  n u m e r ic data field  is specifie d by a pound  s i gn (#) to indicate each digit

            required in the res ulting num b e r . One decima l po int may a l so  b e includ ed in the

            fie ld. Values are rounded to fit the data fie ld. Leading zeros are replaced with

            bla nks. Whe n the number is ne g ative, a minus s i gn is printed to the left  of the

            most s ignifica nt digit. A single zero is printed on the l eft of the dec ima l point i

            the number is less tha n I and a position is provided in the data field. T he

            following e xa mple illustrates the use of n u meric data f ields.

                                                              X = 123.7546

                                                              Y = -21.0

                                                              FOR$ = "####.#### ###.# ###11

                                                              PRINT USING FOR $; X, X, X

                                                              PRINT USING FOR $; Y, Y, Y

            Exec ution of the above program p roduces the following printout:

                                                              123.7546 123.8 124

                                                  -21.0000 -21.0 -21

        9.6 E
                             SCAPE

                                                        C
                                                                HARACTERS

            At times it m ay be desired to inc l ude a charac ter as lite ral data wh ich, following

the above rules, would be part of a data field . This can be accompli shed by

"escaping" the chara cter. A ba ckslash (\) preceding  any cha racter cause s the next

charact e r  after the backsla sh to be treated as a lite ra l character. Th is allows, for

insta nce, a pound sign to precede a number as shown in the fol lo wing example.

                                                  ITEM.NUMBER = 31

                                                  PRINT USING "THE ITEM NU MBEI

                                                  X = 132.71

                                                  PRINT USING X,X

            will output:

                                                  % 132.71 132.7

10. Files

        10.1 HOW CP/
                                                                                            AINTAINS

F
ILES

                         CBASIC uses the CP/M file accessing ro utines to store and retri evedata fr om

            diskette files. This section will provide a  b rief introductionto the file organization

            e mployed by CP/M. More detailed information is ava i la ble in the CP/M manua ls.

                         CP/M ma inta ins a directory of File Control Bloc ks ( FCB’s) on each diskette.

            The FCB conta i ns the file na me,  n u m b e r  of records in the file, and re fere nces to

            phys ica l locations occupied by the data on the diskette. CP/M interfaces with the

            disk hardware through primitives that are used by trans ie nt  programs,  includi ng

            CBASIC, to access files on disk. The primitives allow a file to be created, opened,

            closed, read or writ ten. All data is processed in 128 byte segm ents. How ever,

            CBASIC ma inta ins a ll necessary pointers and bu ffers data so the user is not

            restricted to 128 byte records. All CBASIC file accesses are per formed using

            CP/M syst em c alls.

                         The CBASIC state me nts used to access diskette files will now be discussed.

            Three stat e m ents are used to activate a file, OPEN, CREATE, and FILE. Once a

            file has bee n activated, READ and PRINT stat e m ents m ay access and write files

            respecti vely. An active fil e may be deactivated with e i ther a CLOSE or DELETE

            state me nt. Chapter I I provides additio n al information on programm ing with files.

        10.2 OPEN S
                                                               TATEMENT

                         The OPE N state me nt acti vates an existing file for reading or updating. The

            ge ne ra l for m of a n OPEN state me nt is :

                                                  [<stmt  n u m b e r >] OPEN <expression> [RECL < expr ession>]

                                                              AS <expression> [BUFF <e x pression> RECS < expression>]

                                                                   1, <expression> [REC L <e xpression>

                                                      A S <expression> [BUFF <e x pression> RECS < expression>]

                 For insta nce :

                             If ra ndo m access is to be used with a file, the  BUFF expression, if present,

    must e va luate to 1; oth erwise a runtime error wi ll occur.

                 Both e xpressions must be numeric; a s tring value will c ause  an error. Rea

    va lues are converted to int e g ers.

                 Twe nty files ma y be active at one time. Buf fer space for fi les is allocated

    dyna mica lly. Th e r efore stor age spac e may be conserved by ope ning files as th ey

    are required a nd c los ing the m whe n the y are no longer needed.

                 Exa mples :

                             555 OPEN "TR ANSTIL" AS 9

                             OPEN FILE.NAME$ AS FILE.NO% BUFF 26 RE CS 128

                             OPEN WOR K. FILE. NAME$(CURRENT. FILE%)

                             REC L WOR K. LENGTH% AS CURREN T.FILE% BUFF B S% RECS 128

10.3 CLOSE S
                                                            TATEMENT

                 The C LOSE state me nt deactivates  an OPEN file; the file is no long er av ailable

    for input or output operat ions. The genera l f or m of a  CLOSE  statement  is :

                 [<stmt  n u m b e r >] CLOSE <e x pression> 1, <expressio n >l

                 Eac h expression refers to the id e n tification number of an a ctive file. The fil is

    closed, the file number is re leased, and  all buff er space used by the file is

    deallocated . Before the fi le ma y  be  re ferenc ed agai n it must  b e reopened. An error

    will occ ur if the specified file has not previously  b een ac tivated with a CREATE,

    OPEN or FILE stat e m ent.

                 If an IF END stat e m ent is  currently associated with the identification num ber

    for the file be ing c losed, the IF END will no longer be i n effect.

            All active files are auto mati ca l ly closed  when a STOP st at ement is executed,

or a control-Z is ent ered in response to an INPUT state me nt. Files are not closed

if a control-C is entered from the console, or if a runtime error occurs.

            Eac h expression mus t  b e numeric  in the range  I to 20. Real valu es  are

conve rted to inte gers. A string v alue will result  in an error.

            The first e xpress ion represents the name of a file on diskette. The name ma

conta in a n optional d rive refe renc e. If the drive refe re nc e is not present , the

curre ntly logged drive is used. The file na me must conform to the CP/M format

for unambiguous file name s. Lower case letters used in file n ames are co n verted

to uppe r case. The expression mu st be of type string; a n  error occurs if it is

numeric. The following  e x amples  show v alid file n ame s:

                                      ACCOUNT.MST

                                      CBASIC.COM

                                      B:INVENTOR .BAK

            The third e xa mple shows a re fere nce to a file on drive B.

            The directory on the selected drive is search ed and th e named file i s opened. I

the file is not found in the directory, it is treated as  if  an end of file ha d been

encountered during a read. See the IF END stat e m ent for information on end of

file processing . W hen a drive r e f e r ence is pres ent, it is the progr amm er’s

respons ibility to insure su ch a drive is av ailable on the  syst em b eing used.

            The AS express ion assigns a n ide ntifica tion number t o th e file  b e i ng opene d.

This va lue is used in future re fere nces to the file. Each active file mu st have a

unique number ass i gned to it. If the expression is not between 1 a nd 20,  a runtime

error occ urs. The e xpress ion must be numeric; real valu es are converted to

inte ger. A string v alue will c ause  an error.

            Whe n the optional R ECL e xpr ession is present, t he file will consist  of fixed

le ngth records. A runtime error oc curs if the record length is  negative or zero. A

file m ay be accessed  randomly or  sequential ly when a record length has been

specifi ed; otherwise only seque n tial access is allowed. The  RE CL expr ession

must be  n u m e r ic; real va l ues are conve rted to inte ger. A string v alue will  cause an

error.

                 The BUFF  and RECS  expressions are optional. If used, th e y both must be

    present. The e xpress ion following BUFF spe cifies the number of disk sectors

    from the s elected file to  main tain in  memory at one time. If the  expres sion is

    omitted, a  value of one is assumed. The expr ession following  RECS must be

    present whe n the BUFF e xpression is used, but the valu e of the exp ressio n  is

    ignored. For poss ible future use, the va lue should be the siz e of a disk sector. Thi

    is nor ma lly 128 bytes.

                 If an IF END stat e m ent is  currently associated with the identification num ber

    for the file be ing de leted, the IF END will no longer be in  effect.

                 Exa mples :

                                          DELETE I

                                          DELETE FILE.NO%, OUT PUT.FILE.NO%

                                          1% = 0

                                          WHILE 1% < NO.OF.WORKFILES%

                                                      1% = 1% + I

                                                      DELETEI%

                                          WEND

10.6 IF END S
                                                            TATEMENT

                 The IF END state me nt allows the progra mme r to  process a n end of file

    condition on an ac tive file. The gene ral f orm of the IF END state m e n t is

                 [<stmt  n u m b e r >] IF END # <expression> THEN <stmt number>

                 Whe n a n e nd of file is detected on a file, one of two actions will take place. If

    an IF END stat e m ent has been  exe cuted for the file, control is t ra nsferred to the

    state me nt labe led with the state me nt number following the THEN. If no IF END

    state me nt has bee n exec uted, a runtime error oc curs.

                 The IF END state me nt mus t be the only state m e n t on a line;  it ma y not follow

    a colon nor be part of a stat e m ent list.

            Any number of IF END state me nts ma y appear in a program for a given f ile.

The most rec ently  exe cuted IF END is the one that will be i n effect. H owever, if a

DELETE or C LOSE state me nt is exec uted, any IF END assoc iated with the

ide ntificatio n  n u m b e r  is no longe r  e f fective.

            The expression must be numeric in the ra nge I to 20. Real  values are converted

to inte gers. A string v alue will  cause an error.

            Whe n a condition exists w h i c h  results in the tra ns fer of control to the

state me nt associated with  an IF END statem ent, the stack is restored to the

condition that exi sted prior to the stateme nt  which c aus ed activation of the IF

END. Thus if the stat e m ent whi ch resulted in tr an sf er was in a subroutine, a

return must be e xecuted  after proce ssing th e end of file condition.

            Exa mples :

                                      IF END # 7 THEN 500

                                      IF END # FILE. NO% THEN 100.1

            An IF END stat e m ent m ay be e xecuted prior to assigning the file number to a

file. A subseque nt OPEN on a file that does not exi st will ca u se exec ution to

continue as if  an end of file had b een encountered.

            In the following e xa mple, if the file MASTER.DAT does not e xist on drive 13,

control will be tr an sf erred to sta te ment 500.5. After a succ essful OPEN,  an end o

file during a read will  cause e xecution to continue with sta te ment 500.

                                      IF END # MASTER. FILE. NO% THEN 500.5

                                      OPEN "B:MASTER.DAT" AS MASTER.FILE.NO% BUFF 6 RECS 128

                                      IF END #  MASTE R.FILE.NO% THEN 500

            An IF END stat e m ent m a y  also be used wh en writing to a file. I n this case

control is tra ns ferred to the state me nt associated with the IF END w he n an

att empt is made to write to the file a nd there is no disk s pace available. Part of the

record  being create d m ay have bee n written to th e f il e. When using fixed files, the

last record m ay be rewrit te n a f ter additio n al space is freed.

10.7 FILE S
                                                  TATEMENT

[<stmt number>] FILE <var i able> [(<expres sion>)]1,  <variable> [(<expression>) ]]

                 A FILE stat e m ent ope ns a file if it is prese nt on the refere n ced disk; othe r wise

    a file with the spec ified na me is created. The v ariable cont ains the n ame of the

    file to be accessed. As each file is activated, it is a ssigned the next unused file

    number starting with 1. If all 20 numbers are already assigned,  an error occurs. I

    the e xpress ion e n closed in parent heses is present,  the value  of the expr ession i

    the record l ength. The record length must be numeric. Real v alues are co n verted

    to inte gers. A string v alue will  cause an error. The variable must not be

    subscripted and it must be of type string. It m ay not be a liter al or  a n  expres sion,

                 Exa mples :

                                          FILE NAME$

                                          FILE FILE.NAME$(REC. LEN%)

10.8 READ S
                                                       TATEMENT

                 There are four forms of the READ sta tement wh ich access data from disk files.

    Eac h of the four state m e n ts will be disc ussed in turn,  and th en some g e n e r al

    comme nts about reading from disk files will be made. The first two types of the

    READ state me nt access files in a manne r analogous to  using the INPUT

    state me nt to access dat a from the console. The last t w o  forms a re si milar to the

    INPUT LINE state me nt.

    The ge ne ra l for m of the seque ntia l read is

                 [<stmt  n u m b e r >] READ # <expression> ; <variable>1 , <variable> 2

                 The above READ state me nt reads seq uent ially from the file specified by the

    first e xpress ion. The file will be read, field by fie ld, into the variables, until  e v ery

    variable has been assigned a v alue. Fi elds m ay be inte ge r, floa ting point, or string

    va lues, and the y are de limited by commas.

            The expression, whic h se lects the file, must be numeric. Rea l va lues are

conve rted to inte ger. A string v alue will cause an error. In addition, th e value

must re fer to a n active file. O t herwise, a runtime error occurs.

            Exa mples :

                                      READ # 7; STRING$, NUMBER

                                      READ # FILE. MAST ER%; NAME$, A DDRESS$,CITY$, STATES

The ge ne ra l forrn of the n ext variation of the READ state me nt is :

            [<stmt number>] READ # <expressi on> , <express ion> [<v ariable> 1, < variable> 2]

            The second  expres sion se lects the record to be read. A random record

specifi ed by the second expression is read from the disk file spe cified by the first

expression. The fi e l ds in the record are assigned to the  variables in the  variable

list. An error occurs if th ere are more variables t han f ields in the record. To use

this form of the read, the file must h ave been activated with th e R ECL option

specifi ed.

            The second  expres sion must be numeric. If the valu e is a string, an e rror will

occur. Real  values are converted to i ntegers. The recor d numb er may not be zero;

if it is, a runtime error will  occur. T he expression is treated as a sixteen bit

uns igne d binary number. This allows record num bers in the range of I to 65,535.

            A ra ndo m read with no variables specified w ill position the file to the selected

record. A  subseque nt seque ntia l read will access the selected record.

            Exa mple :

            READ # FILE.NO%,REC.COUNT%; NAME$, PAY, HOURS,TERM.OF.EMPLOY, SSN$

            The following two forms of the READ stateme nt  treat files as lines of text.

The ge ne ra l for m of the seque ntia l varia nt is :

                         [<stmt  n u m b e r >] READ # <expression> ; LINE <va riable>

            This stat e m ent r eads seq uent ia l ly  a l l data from the  specified file until a

carri age return followed by a line feed is encountered. All the data read up to, but

    not inc luding, the carr iage retur n and line feed is assigned to the single string

    variable specified in the READ LINE statem ent. If the vari able is not of type

    string, an error occ urs.

    The ra ndom varia nt of the READ LINE has the following  gene ral form

                 [<stmt  n u m b e r >] READ # <expression> , <expressio n > LINE <var iable>

                 The fina l variation of the READ state m e n t r eads the record  specified by the

    second  expres sion from the file specified by the first expression. The data i

    assigned to the string variable as described for the previous for m of the READ

    LINE state me nt.

                 The READ LINE state me nt  p e r mits CBASIC to acce ss records con taining

    ASCII data in any format on a line - by-line basis. For instanc e, any file created

    with the CP/M text editor could be read a line at a time. In the followi ng  example:

                                          READ # 12; LINE in.string$

    all c haract ers in the n ext record will be read until a c arriage return followed by a

    line feed i s encountered.

                 Additiona l  e x amples follow:

                                          READ # 12 ; LINE NEXT. LINE. OF. TEXT$

                                          READ # INPUT. FILE%, RECORD%; LINE NEXT.ONE$

10.9 PRINT S
                                                          TATEMENT

                 There are four v ariations of the PRINT state me n t whic h output data onto disk

    files. Each of these will be discussed in this section. Both sequ e n tia l  and  random

    files m ay be wri tten using the following forms of the PRINT st atement

                 [<stmt  n u m b e r >] PRINT # <expression> <expr ession> 1, <expression>l

                 [<stmt number>] PRINT # <expressi o n > ,<expressio n> ;<expressi on> 1, <expression>

            The first form of the PR INT state me nt outputs the next seque n tial record to the

file specified by the first  expres sion. Eac h of the expres sions in the e xpression list

will be writ ten as a f ield separated by com m as. String fi elds will be surrounded

by quotation marks and the last field  will be followed by a carri age return  and a

line feed.

            The expression following the pound s ign must be numeric. A real va l ue will be

conve rted to a n inte ger. A string v alue will cau se an error. In addition th e value

must re fer to a n active file; otherwise a runt ime error w ill occur.

            The second form of the P RINT stat e m ent outputs a random record spe cifi ed by

the second expression to the disk file specified by the first e xpress ion. The sam

fonnat as described above is used. The file must have  b een open ed with a fixed

record l ength. An error occurs if  there is insu ff icient space in the rec ord for all the

data.

            The second  expres sion must be numer ic. If the va lue is a string, a n error wil

occur. Real  values are converted to i ntegers. The recor d numb er may not be zero;

if it is, a runtime error will  occur. T he expression is treated as a sixteen bit

uns igne d binary number. This allows record num bers in the range of I to 65,535.

            Exa mples :

                                      PRINT # 3; "JONES, BILL"

                                      PRINT #FILE.NO%; NAME$, ADDR$, SALARY

                                      PRINT #PAY%,EMPLNO%; EMPL.NM (EMPLNO%),HOURS (EMPLNO%)

                                      PRINT # 10, 55; DATE

            Both forms of the PRINT state me nt disc ussed above produce files whic h  ma y

be read u sing the READ stat e m ent dis cussed in section 10.8. All va lues output to

the file are delimited with commas or a c arriage return li ne feed pair. In addition

all strings are e nc losed in quotation marks. If the data must be output in a specific

format, suc h as whe n a report is being produced for later printing, the PRINT

USING stat e m ent m ay be used with disk files. This type of the PR INT state me nt

takes on the following ge nera l forms :

            [<stmt number>] PRINT USING <expression> # <expression> ; < xpression> 1, <expression> l

            [<stmt number>] PRINT USING <expression> # <expression> , <expression> <expression> 1,

                                                                                                                <expr ession>l

                 These state me nts write data to files us ing the formatted printing options

    specifi ed in the  expression following the USING. Formatting options are

    described in C hapte r 9 and are the sa me as those for console output. The first

    form is for seque n tial access and the second is used wi th random access. Records

    are delimited with a car riage return followed by a line feed.

                 The expre ssion following USING must be of type string. An error occ urs if the

    expression is numeri c. If the string is a null string, a runtime error occurs. The

    expressions following the pound sign mus t  follow the same rules as for

    unfor matted printing to files.

                 The PRINT USING statement with disk files gives the programme r  the  same

    exte ns ive fac ilities for formatting data that the US IN G clause permit s when

    printing to the console or list device. Numbers ma y be f o r m a t ted with commas

    and dec ima l points; asterisks and dolla r signs ma y be floated. Records conta ining

    e mbedded quotation marks  o r commas may als o be written to a  d isk file with the

    PRINT USING state me nt.

                 For e xa mple :

                                          cents.w anted% = TRUE%

                                          editl$ = "$$##,###.##"

                                          edit2$ = "$$##,###"

                                          if ce nts.wa nted% the n

                                          edit$ = edit 1 $

                                          else edit$ = edit2$

                                          print us ing "The ... &.... costs - + edit$;

                                          #file. no%; product$, price

    If this procedure is  executed, the result on file will b e:

    The -X-R AY M AC HINE" costs $91,327.44crif

                 The use of two adjace n t quotation marks in the string consta n t results in a

    single quotation mark being output to the file.

10.10 A
                               PPENDING TO A

                                                                                              F
                                                                                                    ILE

            A file ma y be appe nded to by reading seque n ti a l ly until the e n d-of file is

detected with IF END , and t hen printing additio n al records.

An e xa mple of appe nding to a file is shown b elow:

                                      true% = -I

                                      if e nd # 3 t hen 2 0 0  rem process file not found

                                      open "master" as 3 buff fre/128 - I recs 128

                                      if e nd # 3 t hen 1 0 0  rem eof on process file

                                      while true%

                                      read # 3; dummy

                                      wend

                                      100 print # 3; "this added to end"

                                      stop

                                      200 print "file not found"

                                      stop

            This process m ay be made more e ffi c i ent if the file was built with the R ECL

option specified. The SIZE pred e f ined function is used to find the number of

blocks in the file. The number of bytes in the file is calculated  a n d the n  the

number of records is deter mined. A ra ndom read is exe cuted to this record and

the n the file is read unti l a n end of file is detected. The following multiple line

function will pe rform this :

                                      DEF FN. GET. TO. END%(FILE. NAME$,REC. SIZE%,FILE. NUM%)

                                      FN.GET.TO.END% = FALSE%

                                      FILE.SIZE% = SIZE(FILE.NAME$)

                                      IF FILE. SIZE% = 0 THEN \ REM FALSE IF NO FILE

                                      RETURN\

                                      ELSE FN.GET.TO.END% = TRUE%

                                      IF END # FILE.NUM% THEN 100

                                      READ # FILE.NUM%, (FILE.SIZE% * 1024) /REC.SIZE%;

                                      WHILE TRUE%

                                      READ # FILE.NUM%; DUMMY

                                      WEND

                                      100 RETURN

                                      FEND

            Except for the case of adding to the end of a file, seque n tial read ing and

printing s hould not be intermixed.

        10.11 R
                                        E

                                             -I
                                                    NITIALIZING THE

D
ISK

S
YSTEM

                         If it becomes necessary to change diskettes duri ng e x ecution of a CBASIC

            program, CP/M must be given a n  o p p o rt unity to re-ini tialize  its inte r nal diskette

            usa ge map to accommodae the disket te being inserted. If this is not done, va lid

            data ma y be overwritte n.

                         Diskettes  should ne v er be cha nged while any  files are open. If a file has bee

            writt en to  and not  closed and th e n  an INITIALIZE stat e m ent is exe cuted,  all the

            new data could be lost. This mea ns that user programs mus t  close a l l active files

            before e xec uting a n INITIALIZE state me nt.

                         The INITIALIZE state me nt will re-initi alize t he disk usa ge maps for all disks

            inserted into logged-in drives. The ge nera l forin of the INITIALIZE stat e m ent is:

                                      [<stmt  n u m b e r >] INITIALIZE

                         The drive selected prior to e xec uting a n INITIALIZE stat e m ent r em ains

            selected  after the initi alization is complete.

                         Insure that diskette changes are complete prior t o e x ecuting the INITIALIZE

            state me nt.

                         Exa mples :

                                                  10 INITIALIZE

                                                              INITIALIZE

                         The INITIALIZE state me nt is equiva le nt to the CALL 264 provided in v ersion

            I of CBASIC.

11. Programming With Files

        11.1 F
                                  ILE

                                                 F
                                                       ACILITIES

            The fac ilities  a v ailable to the CBASIC user for accessing diskette files are

extre me ly versatile, providing different file orga niza tions and accessin g methods.

The e mphasis of this cha pter w i ll be on the practical or ganization of files and the

way in whic h the y are accessed.

        11.2 F
                                  ILE

                                                 O
                                                        RGANIZATION

                         The organization of a file describes the wa y  it is represented on the diskette.

            All data writt en to files by CBASIC is in c ha racter forinat u sing the ASCII code.

            The cont ents of both string  and num eric variables are writt en as th eir

            represe ntative ASC II  characters, not as binary data. This permits the use of both

            reside nt and tra ns ie nt CP/M comma nds with C BASIC data files.

                         Charact ers within CBASIC data files are organized as a hierarchy. The lowest

            le ve l of the  h i e r archy is called a fie ld. Groups of field s form r ecords, and a fil

            cons ists of one or more records.

                         A fie ld can conta in e ithe r string or numeri c data. A string field is surrounded

            by quotation marks. A numeric field i s never  enclos ed by quotes, and it may

            conta in a ny v alid number as described in Cha pter 3. F ields are separated f rom one

            anothe r by either commas or a carri age return followed by a line feed.

                         CBASIC offe rs two file organi zations, stream  a n d fixed. These technique s are

            compatible to provide more fl exibility for the pro g ra m mer.

        11.3 S
                                 TREAM

                                                                O
                                                                       RGANIZATION

                         Whe n it is desired to store data sequent iall y, item by item,  stream o rgani zati

            is used. Accessing is performed on a strict fi eld by fie ld basis. There is no

            restriction on the valu es or lengths of data that may be w ritten; each item of data

            takes only as muc h room as needed for data an d delimiters. In other word s there is

            no padding.

                         A portion of a stream file conta ining only string fie lds ma y look like this :

                                                  "first fie ld", "second field",crlf

                                                  "third"," 126.89",crlf

                                                  11xxxl23yyy,c rlf

                 There are six fi elds in the above  e x ample. The fourth fi eld is a null string. The

    following e xa mple shows a file whic h conta i ns both numeric a n d string data

                                          "John", 798642764, "Ca liforni a"crl

                                          "Tom Jones", 1234.56, "Iowa " crlf

                 CBASIC will read files in wh ich strings are no t e nclosed in quotation m arks.

    In this case, commas serve as the delim iters.  Th erefore, no comma s may be

    inc luded within the string, but a quotation mark e m bed d ed in the string would be

    treated as a character in the string. Strings w ritten to files by CBASI C  wil l always

    be en closed in quotes. An at tempt to write a string that  contains a qu otation mark

    to a file will result in a runtime error.

                 The PRINT USING st ate me nt does not insert  d e l imite rs between fi e l ds; each

    record will be terminated by a ca rriage return followed by a line feed.

11.4 F
                          IXED

                                               O
                                                      RGANIZATION

                 Fixed orga nization of files provides a logical structuring of the data that

    perta ins to a specific application.

                 A file is  d e f ined to be of fixed organization if the record l ength option is used

    with the CREATE, OPEN, or FILE state ments. Each individual item of data in

    fixed files is writt en as a single field  d elimited by a comma, as with str eam

    orga nization, but with the added concept of a fixed s ize record. A record is a lways

    delimited by a carr iage return and a line feed.

                 One record is wri tten each ti me any PRI NT state me n t is exec u ted. Each record

    alwa ys conta i ns the number of bytes specified by the RECL paramete r  re gardless

    of the number or siz e of the compone n t fi e l ds. This implies that, while a give n

    fie ld ma y be any le ngth, the combined l ength of  all fi elds in the record m ust be

    less th an the record length by at least two bytes to  allow ro om for the car riage

    return a nd line feed. The last f ield in a record is not followed by a comma.

                 For e xa mple :

                                          CREATE file .n ame$ RE CL 25 AS file .no%

                                          a$ = "one "

                                          b$ = "record one "

                                      c$ = -3

                                      d$ = ....

                                      e$ = "five"

                                      f$ = - abc 123def"

                                      PRINT #file. n o%; a$,b$

                                      PRINT #file. n o%; c$,d$,e$

                                      PRINT #file. n o%; f

produces the following fil e:

                                      "one " , "record one" crlf

                                      -3 ..... "five " crlf

                                      I I abc 123def - crIf

            The record  d elimiters, car riage return and line feed (crif ), alw ays occupy the

last two bytes of the record  a n d must be included in the specified record l ength. In

the above e xa mple the lin efeed is in the 25th  p o sition of ea ch record. The space

between the record  deli miter and the last val id field is padded wi th blanks.

            A fixe d file READ state me nt will alw ays access a new  record each time it is

used. For e xa mple :

                                                  IF END #fil e.no% THEN 100

                                                  WHILE TRUE%

                                                              READ #file. no%; field$

                                                              PRINT fiel

                                                   WEND

                                      100 STOP

            Using the data from the previ ous exa m ple, the following will be printed

console :

                                      One

                                      3

                                      abcl23de f

            The fixed orga n ization of files implies a well -defined st ructure to the accessed

data. The process ing program ca n  d ecide the meaning of a given f ield  by its

            re lative position in a record, rather tha n  by the valu e of the data itself.  This

            provides savings in processing time and  progra mming effort.

                         Files that are orga nized as fixed provide fast  and easy access to the indi vidual

            fie lds within eac h record be cause all  fields can be read in at one time. Fixed files

            ma y be reorga nized by sorting on a k e y  within eac h record. In addition, fixe d files

            permit r andom access as descr ibed below.

                         Bec ause CBASIC reads each record o n  a field b y  field basis, it is

            recomm ended that e ach record on a giv en file co n tain the  same number of fi elds.

            If there is no infor mation to fill a spec ific fie ld in a record, eith er a zero or nul

            string should be writte n  into the field. This will a llow, for exa mple, the fifth fie ld

            of a sales transaction file to repres ent the amount of the  sale, e ven if some or  al

            of the first four fields are not used in a parti cul ar tr ansaction.

                         Sometimes it is necessary t o insure that a  g ive n  field starts at t he sa me relative

            position within a record. Usua lly there will be some f ields of fixed lengt h and

            some fie lds of variable length. Numeric fields will  a l w ays  fall  into the latter

            category unless the ra nge of numbers is restric ted. String fie lds, howe ve r, can

            alwa ys be ma de to be of fixed l ength by padding the m with bla nks.

                         For e xa mple :

                                      string$ = le ft$(string$ + ",20)

                         This will alw ays produce a fi eld that is 20 c haract ers in l ength. By use of the

            STR$, function, numbers can be converted to strings a n d the n  p added, thus

            allowing unrestricted nume ric data to be of fixed l ength.

        11.5 F
                                  ILE

                                                 A
                                                        CCESSING

                                                                                                 M
                                                                                                          ETHODS

            An access method describes the order in w hich data is read  fro m or writt en to a

file. CBASIC supports two access methods, se que n ti al a n d ra ndom. Either access

method ma y be used on files that are organized as fixed. Only sequenti al ma y  b e

used on a stream organized file.

        11.6 S
                                 EQUENTIAL

                                                                                 A
                                                                                        CCESS

            In seque ntia lly accessed files there is one  field of co n cern, the " next" f ield.

The progra m ca nnot backtrack or sk ip ahead, it must procee d one field at a time.

            A procedure to seque ntia lly access a file and write it to the console is shown

below. The file co n tains the following reco rds:

                                                  "first fie ld", "second field", "third"crlf

                                                  "11", -5-,-xxxl23yyy-crI

The required state me nts are:

                                      OPEN file.n am e$ as file .no%

                                      WHILE TRUE%

                                      READ #file. no%; field$

                                      PRINT fiel

                                      WEND

The output on the console would be:

                                      first fie ld

                                      second field

                                      third

                                      5

                                      xxxl23yyy

            The fourth line on the console is bla nk because the first f ield in the second

record is a null string.

            While reading data f rom a file seq u enti ally, the READ st atement will consider

a fie ld completed whe n it encounters e ither a comma or a carr iage return. Within

the quotation marks of a string field i t is permissible to have a ny c har acter exc ept

a quotation mark.

            Whe n accessing a s tream fil e, eve ry field on the tile will be read once and

none will be skipped. It is possible to read in more th an one fie ld with a single

read stat e m ent.

            For e xa mple :

                                      WHILE TRUE%

                                                  READ #file. no%; fielda$ , f iel

                                                  PRINT fielda$, fiel

                                      WEND

would print the following on the console (u sing the file f rom the revious

exa mple):

                                      first fie ld second  fie ld

                         third

                         5 xxxl23yyy

            The sa me fie ld orga nization is used whe n writing a strea m file.  Ea c h  variable

specifi ed in the P RINT stat e m ent produces a single field in the file.  W h en more

tha n one vari a b le is output in a single PRINT state m e n t, the corresponding fie lds

will be de limited by commas. The last fie ld writte n by each PRINT stat e m ent wil

be delimited by a c arriage re turn and line feed instead of a comma.

For e xa mple :

                                      a$= "number one

                                      b$ = "two"

                                      c$ = -3 -

                                      d$= ....

                                      e$ = "five"

                                      f$ = "variable s ix"

                                      PRINT #file. n o%; a$,b$

                                      PRINT #file. n o%; c$

                                      PRINT #file. n o%; d$,e$,f

will put the following data in the file re ferenced by file.no%

                                      "number one " ,"two"crl f

                                      -3-crlf

                                      1411, "five ", "va riable six" crif

            On files that are read or wr it ten using the  stream o rga nization, it does not

matter whic h fie ld delimit er is used. The crlf assumes signi fica n ce when

    accessing files with fixed organization or  wh en using the READ LINE s ta tement

    described b elow.

                 Whe n u sing the CP/M TYPE comm and to displ ay a CBASIC file, th e carr iage

    return a nd line feed result in the output from  each separate PRINT sta te ment

    appearing on a separate line.

11.7 R
                          ANDOM

                                                          A
                                                                 CCESS

                 In ra ndom access the pro gram is not limited to acces sing the next record or

    fie ld. Any record on the file is as accessible as any other.  Each record,  o r position

    whe re a record  may be placed, i s r e f erenced by its relative reco rd numbe r. Each

    record m ay conta in multiple fie lds.

                 Rando mly accessed file s must use the fixed organization. CBASIC locates

    each record on a  randomly accessed file by taki ng the relative r ecord number

    specifi ed in the program, subtracting one from the number, and multiplying it by

    the le ngth of a record. The result is the byte displa ce ment of the record measured

    from the be ginning of the file. If the records were of va rying le ngth, the

    displac e m ent could not be calc ulated in thi s ma nner.

                 Norma lly r andom access files will be crea ted s equ entia lly and then read or

    upda ted us ing ra ndom access . A n examle of this type of processi ng is an

    e mployee file for a s ma ll bus i ness. If the bus i ness has twe n ty employees, each

    would be assigned a number ranging  from 1 to 20.  Ea ch employee mi ght have a

    record on file with fie lds conta ining the ir na me, socia l security numbe r, and rate

    of pay. The twe n ty records would be placed on the file  in employee num ber order

    us ing the seque n tial access method with a fixed organization.  Then,  wh en an

    application progra m needed the data on employee number 12,  a random read

    would be iss ued for r e l ative record number  1 2  and the proper data would be

    retrie ved. The following progra m would access the file described  above:

                                          TRUE% = -I

                                          OPEN "e mployee. mst" RE CL 50 AS 3

                                          IF END # 3 THEN 500.1

                                          WHILE TRUE % rem loop until eo

                                                      INPUT "e nte r e mployee  n u m b e r "; employ.no%

                                                      READ # 3,  employ. no%; na e$,ssn$,p ay

                                                      PRINT USING -&’s pa y rate is ###.##"; name $, pa y

                                                      WEND

                                          500.1 STOP

                 To summarize, the READ stat e m ent used with a strea m orga nized file wil

    alwa ys access t he n e x t availabl e fie ld regardless of t he fi eld length or  which

    delimit er is used. In a fixed organization file, each READ s ta tement will access

    the ne xt record. A record is  d elimited by a  carriage r eturn and a line feed. PRINT

    state me nts func tion in a similar ma n ner.

11.8 S
                         PECIAL

                                                        F
                                                              EATURES

                 The PRINT USING statement can be used to write da ta to files as well as to

    the console or printer. Its use and  the forma t of its output is the same w hen

    writing to a file as it is wh en writing to the console. If the file is fixed, the single

    fie ld writte n by each  exe cution of the PR INT USING stat e m ent will be padded

    with bl a n ks to the spec i fied record le ngth. The PRINT USING is well  suited to

    text processing applications.

                 The following e xa mples de monstrate the PR I NT USING state me nt with file s:

                                          PRINT USING -&-;#TEXT. FILE. NO;LINE. OF.TEXT$

                                          PRINT USING "SPEED=#####.### KPH"; #OUT. FILE,TIME;

                                                      VELOC ITY(TIM E)

                                          EDI$= "&

                                          ED2$ = - $$, ###. ##

                                          PRINT USING EDI$+ ED2$+ EDI$+ ED2$;#17,TR ANS.NO~

                                                      "PR INCIPAL: ",PRIN, "INTERES T: -,INTR

                                          PRINT USING - &";#PRINTER. FILE;- - REM BLANK LINE

                                          PRINT USING -/2345/-;#WOR K. FILE,REL. REC.NO;SORT. KEY$

                                          IN$ = -X

                                          WHILE IN$< >

                                                      INPUT "ENTER DATA";LINE IN$

                                                      PRINT USING 5 .... 0 .... 5 .... 0.3"; #4; IN$

                                                  WEND

                                                  C LOSE #TEMP.FILE

                         The READ LINE state me nt a llows a file to be accessed as though there was

            one fie ld per record. Any commas or quotes will be read as part of the data. Only

            a car riage retu rn and line feed will be treated  as the de l imiter. In effect there is no

            fie ld structure in a fi!e accessed with the READ LINE.

                         For e xa mple, if the following file exist s:

                                      - fi eld one ", -  two 3 four-crlf

                                      14 five", "s ix -c rlf

            and the following stat e m ents are ex ecuted

                                      READ #file. no%; LINE string$

                                      PRINT string$

            the data printed on the console would be

                                      "fie ld one", " two","3 four"

This should be compared with the following sta te ments

                                      READ # file. no%; string$

                                      PRINT string$

            whic h would output:

            fie ld one

                         All quotation mark s and commas are consid ered part of the data, but the data

            does not in clude  eith er the car riage return or the line feed.

12. Compiler Directives

12.1 D
                          IRECTIVE

                                                                  F
                                                                        ORMAT

                 Directives are used to control the action of the compiler. Except for the END

    state me nt, all directives begin with a percent s ign. The perce n t s i gn must be in

    column one. There m a y  not be a line number preceding the pe rce nt sign.

                 If cha racters on the sa me line following the directive are not a part of the

    directive, th ey are ignored by the compil er.

12.2 L
                          ISTING

                                                       C
                                                              ONTROL

                                                                                                 D
                                                                                                        IRECTIVES

        %LIST

        %NOLIST

        %PAGE <co n s t ant>

        %EJECT

                 The %LIST a nd %NOLIST directives allow listing only se lected portions of a

    program while it is being compiled. The listing control directives m ay be placed

    anywhe re in a source progra m a nd ma y be used as ma ny times as desired.

                 %LIST sets toggle B (c hapter 13) on while %NOLIST resets toggle B. In

    addition, output to the disk and  p rinter i s controlled by the %LIST and % NOLIST

    directives.

                 The %PAGE directive sets the length of a page output to the printe r . The

    consta nt must be a n  u nsig n ed intege r. If it is nega tive or zero, an error occurs .

    Initia lly the p age l ength is set at 64.

                 As ma ny %PAGE directives as desired may a ppear in a program. An error

    occurs if no consta nt is prese nt.

            The %EJ ECT directive pos itions the listings directe d to the printer a n d the

disk to the top of the ne xt  p a g e. This is performe d by outputting a formfeed

charact er.

    %INCLUDE <filename>

            The %IN CLUDE directiv e causes the com piler to compile the file, specified in

the inc lude state me nt, into the source imm ediat ely following the % INCLUDE

directive. The file n ame m ay conta in a drive re f e r e n ce, and must be of type BAS.

Inc luded state me nts will be indicated in listings wit h an eq u al sign (=) following

the C BASIC assigned state me nt  n u m b e r . Inc l udes m a y  b e nested six deep, but

the y ma y not in clude th ems elves. For ex ample:

    %INCLUDE b:readi

will inc lude the file READIN.BAS from drive B.

            Since the files incorporated with %I NCLUDE directives are of type BAS t hey

ma y be compiled separately. It is easier to debug  large progr ams if th ey are

composed of s ma ll, individuall y tested, routines.

            The %IN CLUDE directiv e allows the progr amm er to build a libr ary o

common routines. This reduces programmi ng time. Syste m sta ndards, such as 1/0

port assignm ents, can be put in  included routines. If the progr ams are moved fro

one s yste m to another, the inc lude routine is c h anged, and the programs

recompiled.

            Commonly used procedures, such as searche s, validation routines, or input

routines, are candidates for inc lude files. If ma ny progra ms in a syste m access the

sa me file, all file acces s comma n ds, such as READ, PRINT, or OPEN can be set

up as separate in clude files. If the file  d efinition needs to be changed, i t can be

made in one common file instead of sev e r al application progra ms. It is

partic ularly v aluable to code these routines as multiple line functions.

            It should be noted that a  p rogram se g ment ma y com pile without errors when

compiled separate ly, but whe n  combined with other r outines, compiler e rrors ma

occur. These errors should be predictable and wil l u sually result f rom using the

sa me line numbe r in more tha n one module.

12.4 %CHAIN D
                                                                       IRECTIVE

                 %C HAIN <consta n t>, <consta n t>, <contstant >, <constant >

                 The %C HAIN directive is used to set the  size of the  main prog ram’s const ant,

    code, data, and variable areas. This is required wh en ch aining to in sure that a

    progra m  c h a i ned will not overwrite a portion of the data area being passed by the

    pre vious program.  The compil e r  forces each of the four areas to be at least as

    la rge as the respective co nstant in  the %CHAIN directive.

                 Eac h consta nt mus t b e an uns igned pos itive inte ge r. The first consta n t is the

    size of the area reserved fo r real co n stants. The second co n stant is t he size of the

    code area. The third const ant is the area used to stor e value from data st at ements.

    The fina l consta n t is the size of the area used to store  variables.

                 The constants m ay be e xpressed as hexadeci mal num bers by ap p ending the

    letter H to the number. If the area to be reserved is greater th an 32,767 the

    consta nt must be writ ten as a hexad ec i mal number.

                 The va lues to use in the %C HAIN directive are determined by compili ng each

    of the programs  to be cha i ned together and  u sin g the largest valu e of eac h  area.

    The compil er lists the size of  each area  at the end of a compilation. Fo r instance,

    if three progr ams are to be  chain ed and the CODE SIZE for the pro grams are 789,

    1578, and 4917 bytes, the second constant i n the %CHAI N directive would be

    4917.

                 The %C HAIN directive is only required in the ma in or first progra m  e x ec u ted.

    For more infor mation re f er to the discussion on the C HAIN state me nt.

12.5 END
                                          STATEMENT

    < line numbe r> END

                 An END stat e m ent indicates the end of the source prog ram. It is optiona l a nd,

    if present, it te rminates reading of the source progr am. Any stat em ents following

    the END stat e m ent are ignored.

                         An END stat e m ent m ay not begin with a perce nt sign. It need not be gin in

            column one, but it must be the first state ment on the line.

                         A bra nc h to a n END stat e m ent is equiv a l ent t o e x ecuting a STOP sta te ment.

                                      Exa mples :

                                                              500 END

                                                              END

13. Operational Considerations

        13.1 S
                                 YSTEM

                                                              R
                                                                     EQUIREMENTS

                         CBASIC operates with any CP/ M based floppy disk system ha ving at least

            24K bytes of memory. In order t o make the best use of the power and fle xibility

            of CBASIC, a dual floppy disk syste m  a n d at least 48K of memory i

            recomm ended. If  CBASIC is e xec uted in a syste m s ma ller th an 24K a CP/M

            LOAD ERROR m ay oc cur.

                         CBASIC will operate with CP/M v ersion 2 and MP/M s y stems. A specia l

            configura tion of the runtime pack a g e is available to take full advanta g e of the

            adva nced features of CP/M  version 2 and MP/M.

        13.2 CBASIC C
                                                                          OMPILE

                                                                                                         -T
                                                                                                                   IME

T
OGGLES

                         Compiler toggles are a series of switc h es that can be set whe n  compiling a

                program. The toggles are set by typing a dollar-sig n ($) followed by the letter

                designations of the desired toggles, starting one space or more afte r  the program

                na me. Toggles ma y only be set for the compiler.

                         Exa mples of the use of compiler toggles are

                                                  CBAS2 ACCOUNT3 $BGF

                                                  B:C BAS2 A:C OMPAR E $GEC

                                            CBAS2 PAYROLL $B

                                            CBAS2 BNALIDATE $E

                               Toggle B su ppresses the listing of the progra m on the console during

      compilation.

                   If an error is detected, the error message is printed  e v en if toggle B is set.

      Toggle B does not a ffec t listing to the printer (toggle F) or disk file (toggle G).

      Initia lly toggle B is off.

                   Toggle C suppresses the g e n eration of a n INT file. Since the first compilation

      of a large program is  likely  to have  errors, this toggle will rovide  an initial  synt ax

      check without the overhead of writing the intermediate file.

      Toggle C is initia lly off.

                   Toggle D suppresses tran slation of lower case let ters to u pper case. For

      exa mple, if toggle D is on, ’AM O UNT’ will not  refer to the  same variable as

      ’a mount’.

      If toggle D is set, all k eywords mu st be cap italized.

      Initia lly toggle D is off.

      T oggle E is use ful whe n debugging programs. If this toggle is set, it will c ause the

runtime progra m to accom pany any error me ssages with t he CBASIC line number

in whic h the error occ urred. Toggle E will in crease th e size of the res ultant INT

file, and ther efore, should not be used with debugged programs.  Toggle E must be

set in order for the  TR ACE option (section 13.4) to be i n effect.

Initia lly toggle E is off.

                   Toggle F will c ause the compiled output listing to be printed on the  syst em list

      device, in addition to the s yste m console. This provides a hardcopy of the

      compiled progra m. Eve n if the B toggle is set, a complete listing is provided i

      toggle F is set. Each page of the listing has a title printed  and the pa ges are

      numbered. For mfeeds are used to adva nce to the top of a page.

    Initia lly toggle F is off.

                 Toggle G will c ause the compiled output listing to be wr itten to a disk file. The

    file cont aining the compiled listing has t he sa me name as the source file, and a

    type of LST. If toggles G and B are specified, only e rrors will be output at the

    console but a disk file of the complete program will be produced.

                 Norma lly the disk listing will be placed on the  same drive as the source file.

    The operator m a y  select a nother drive by specifying the desired drive, e n closed in

    pare nthes is, following the G toggle as sho wn below:

                                          CBAS2 B:TAX $G(A:)

    Initia lly toggle G is off.

13.3 C
                          OMPILER

                                                                 O
                                                                        UTPUT

                 CBASIC does not require that each stat ement of a progra m be assigned a

    state me nt number. The only state me nts that must be given a  stateme nt number are

    those that ha ve control passed to th em by the GOTO, GOSUB, ON or I

    state me nts. During co mpilation, CBASIC assigns a seque ntia l number to each

    line indep end ent of the stat e m ent numbe r whic h ma y be used by the programmer.

    The CBASIC assigned line number is the one re fe rred to in error messages (i

    toggle E is specifie d ) and w he n using th e TRACE option. The line numb er takes

    one of three forms:

                                          n: or n* or n =

    whe re n is the number assigned. In most cases the colon (:) will follow the

    number. The equa l sign (=) is printed whe n  the state m e n t has seen read in from a

    disk file with a %IN CLUDE directive. The asterisk (*) is use d when the s ta tement

    conta ins a user assigned stat e m ent numbe r that is not re fere nced anywhere in the

    progra m.

    For e xa mple :

                                          1: print "sta rt"

                                          2: na me$ = "FRED"

                                          3: 10 gos ub 40 re m print na me

                                                  4: stop

                                                  5:

                                                  6: %inc lude pfintrtn re m rtn to print

                                                  7: 40 re m ----- rtn to print ----------

                                                  8: print na me$

                                                  9: return

                                                  10: END

                         In the ex ample, stat e m ent 3 has an a sterisk because the ’10’ is not  re fe renced at

            any place in the progr am. This can be us eful during  d e b ugging or to he l p

            unde rsta nd large programs writte n  in other dialects of BASIC. W h e n  all

            unre fere nced line numbers are r emoved, it is easier to see the logic of the

            progra m.

            Whe n a n error is detected, the compiler prints a two lett er error code, the line

number the error oc curred i n and the  p o sition of the erro r r elative to the beginning o

the source line. The p o sition assumes tab charac ters  have b een expanded.

        13.4 TRACE

            CRUN2 <fi le name> [ TR ACE [<Inl> [ ,<ln 2>]

                         The TR ACE option is used for run-time debugging. It will print the line

            number of ea ch stat e m ent as it is exe cuted. The output is directed to the console

            eve n whe n a LPRINTER state me nt is in e ffect. The line number printed is the

            number assigned to each st at ement by the comp iler. C onsider the following

            progra m:

                                                  AMOUNT = 12.13

                                                  TIM E = 45.0

                                                  PRINT TIM E * AMOUNT

            In the above progra m was compiled us ing the following c omm and:

                                                  CBAS2 TEST $E

            and the n e xec uted with the trace option

                                                  CRUN2 TE ST  TRACE 1,3

    the following output would be produced

                                          AT LINE 0001

                                          AT LINE 0002

                                          AT LINE 0003

                                          545.85

    The TR ACE option functions only if the toggle E has been set  o n during

    compilation of the program

                 The first nu mber (<Inl>) is used to specify the line number w here the trace is

    to begin. The seco n d  n u m b e r  (< ln2>) spec ifies where the trace is to stop. If no

    line numbers are inc luded in the comm and, the entire progra m is traced; if only

    the first line numb er is prese nt, trac ing starts at this line number  and continues for

    all line numbers greater th an the first number < I n I >.

13.5 C
                          ROSS

                                                 R
                                                       EFERENCE

                                                                                                   L
                                                                                                          ISTER

                 In addition to  C B AS2.COM and CRUN2.COM, a utility prog ram XREFCOM

    is supplied with ve rsion 2 of CBASIC. XREF produces a disk file wh ich cont ains

    an a lphabetized list of a ll ide ntifie rs used in a CBASIC program.  The usage  of the

    ide ntifie r (func tion, parame ter, or global) is  p rovided, as well as a list of each line

    in whic h tha t ide ntifie r is used. The lis ting places all fu nctions first with

    para meters and loca l va riables associated with a function immediate l y following

    the func tion. The functions are in alp h abetic al or der. The output is normally

    directed to the s ame disk as the source file. The file created has t he sa me name as

    the C BASIC source file and is of type  XRF. The standard output is 132 columns

    wide. The following c omm and is used to invoke XREF

                 XREF < file na me> [disk re fl [$<toggles>] [’<tide> ’]

    The file na me must be a CBASIC source progr am with a filet ype of

    BAS. The disk re fe re nce is optiona l and specifies the disk on whic h to

    place the cro ss re ference file. If the d isk r eference is n o t present, the

    listing is placed on the s ame drive as the source. It is specified as A:,

    B: etc. For exa mple :

                 XREF PAYROLL A:

will put the cross re fe rence listing for PAYR OLL.BAS on drive A. At least one

bla nk mus t separate the file na me and the disk r e f e r ence.

            Toggles ma y be used to alter the sta n dard output of XREF. At least one bla

must separate the dolla r sign from the portion of the comm and line to the  left. The

toggles follow the doll a r  sign. The y  m a y  b e eit her l ower or upper case letters. A,

B, C, D, E, F, and G are va lid toggles. Any othe r cha racters following the dolla r

sign, and b efore the title fi eld o r end of the co mmand line, are ignored.

            The A toggle causes a listing to be output to the list device as well as to a disk

file.

            The B toggle suppresses output to the disk. If only the B toggle is specified, no

output is produced.

            The C toggle suppress es the output to the disk and pen-nits output to the list

device. The C toggle has the s ame  effect as specifying both  the A and B toggles.

            The D toggle causes the output to be produce d eighty columns wide  instead o

us ing 132 columns.

            The E toggle pro duces output with only the identifiers  and their  usage . No line

numbers are printed. The E toggle might be used to help  d o cum ent  a program.

The progra m m e r  would write the use of each id entifier on the listing provided by

XREF. Also the file created  b y XREF could be edi ted and made into a large

re mark with comme nts perta i ning to each variable  name. By i ncluding this file

with the source program, additional d o cum ent ati on would be provided.

            The F toggle a llows the user to c ha nge the default page length of 60  lines per

page. The desired  n u m b e r  of lines per page is enclo sed in parenthesis a nd must

follow the F. There ma y be no imbedded blanks. Formfeed c haracters are used to

position the printer and are also placed in disk files.

            The G toggle suppresses print ing of the heading line s and suppresses al

formfeeds. This toggle might be used whe n building a disk file whi ch will t hen be

printed by a user utility.

            The H toggle suppresses translation of lower case letters to upper case. This

allows us ing XREF with programs compiled with compile r toggle D.

            The following comma nd: XREF GL $CD

            produces a cross refe rence listing on the list device. The listing is 80 columns

            wide.

                                                  XREF ACCT$ REC B: $EAF(40)

            creates a disk file on drive B a n d a listing on the li s t  d evice of  a l l the i d e n tifie r s

            and the ir usa ge. No line numbers would be provided. Pa g es are limited to 40

            lines.

                         The optional t itle field  must be the last field i n the command line. All

            charact ers following the first apostrophe on the comm and line up to the second

            apostrophe, or until the end o f the command  line, become the title. The title i

            printed on the heading line of e a c h  p age of output. The title is truncated to thirty

            charact ers if the listing is 132 columns wide and to twe n ty c h a r acters if the D

            toggle is specified.

            The following comma nd d emonstrates the use of the title fie ld:

                                                  XREF NAMES B: $AD ’ver sion 2: 1 AUG 78

App endix A

        C
               OMPILER

                                                      E
                                                            RRORS

                 NO SOURCE FILE: <filename>.BAS

                         The compil er could not locate a source file on the specified disk.This ile was

            used in e ither the CBAS 2 comm and or a %I NCLUDE directive.

                 OUT OF DISK SPACE

                         The compil er has run out of disk space whil e attempting to w rite either the

            INT file or the LST file.

    OUT OF DIRECTORY SPACE

            The compil er has run out of directory  en tries while a ttempting to create or

exte nd e ithe r the INT file or the LST file.

    DISK ERROR

            A disk e ffor occ u rred while trying to read or write to a disk file. This mes sage

ma y vary  slightly in form de pending on the  o p e r ating s y ste m  b e i ng used. See

your CP/M docum ent ati on for the exact mea ning of this message.

    PROGRAM  CONTAINS n UNM ATCHED FOR STATEM E NT(S)

            There are n FOR stat e m ents for whi ch a NEXT could not be found.

PROG RAM CONTAINS n UNM ATCH ED WHILE STATE MENT(S)

There are n WHILE sta te ments for hic h a WEND could not b efound.

    PROGRAM  CONTAINS I UNM A TCHED DEF STATEM E NT

            A multiple line fun ction was not t erminated with a FEND sta te ment. This  may

cause other errors in the progr am.

    WARNING INVALID CHARACTER IGNORED

            The previous line conta i ned a  inva lid ch aracter. The  character is ignored by

the compiler. A question ma rk is printed in its place.

    INCLUDE NESTING TOO DEEP NEAR LINE

            An inc lude state me nt nea r line n in the source progra m e xceeds the maximu

le ve l of nesting of inc lude files.

            O the r errors detected during compilation cause a 2 letter error code to be

printed with the line number a nd pos ition of the error. The error message

norm a l ly follows the line in whi ch the error occurred.

The possible error codes a re:

    BF

            A bra n c h  into a m ultiple line fun ction from outs ide the function was

att empted.

    BN

An inva lid numeric cons tant was encountered.

    CF

Common state m e n t must be in the first line.

    CI

            An inva lid file n ame was detected in a %I NCLUDE directive. The file name

ma y not conta in a ?, *, or: (e x cept as part of a disk refe re nc e whe r e a colon ma y

be the second  charac ter of the  name).

    CS

            A COMMON sta te ment, wh ich was not the first stat e m ent in a progr am, was

detected. Only a compiler directive  such a s %CHAIN, a RE M ARK sta te ment, or

bla nk lines m ay proceed a COMMON statement.

    CV

            An imprope r  d e f inition of a subscripted variable in a common stateme nt .

Possibly the subscript count is not a constant or there is more tha n one consta n t.

Only one consta n t m a y  appear in pare nthes is. It specifies the number of s ubscripts

in the arr ay being d efined.

    DL

            The sa me line numbe r was used on two differe n t l ines. Other c ompiler e rrors

ma y ca use a DL error message to be printed ev en if duplicate line num bers do not

exist. Errors s uc h as not  d e f ining functions prior to use and, in some cases, if the

DIM stat e m ent does not proce ed a l l r e f erences to a n array, a DL error will result.

    DP

            A variable dim e n sioned by a DIM stateme nt  was previously def ined . It either

appears in  anoth er DIM sta te ment or was used as a simple var iable.

    FA

            A func tion na me appears on the l eft side of  an assign ment sta te ment but is not

within that func t ion. In other words, the only function name t hat may ap p ear to

the le ft of an equa l  s i gn is the name of the functi on curr entl y being  compiled.

    FD

            The sa me func tion na me is used in a second DEF stat e m ent.

    FE

            A mixed mode expression exists in a FOR state me nt whic h the compiler c an

not correct. Probably the expression following the TO is of a different type th an

the inde x.

    FI

            An e xpr ess ion w h i c h  is a subscripted numeric vari a b le is bein g used as a FOR

loop inde x.

    FN

            A func tion re f e r e n ce cont ains an incorrect nu mber of p ara m eters.

    FP

            A func tion re f e r e n ce para meter type does not matc h  the parame ter type used in

the func tion’s DEF state me nt.

                 FU

                         A func tion has been re fe re nced  b efore it has been de fined, or the func t ion was

            ne ve r de fined.

                 IE

                         An e xpress ion used immedi a t ely followin g an I F e valuates to type string. Only

            type numeric is permitted.

                 IF

            A variable used in a FILE stat em e nt is of type numeric whe r e

            type stnng is required.

                 IP

            An input prompt string was not surrounded by quotes is.A subs cripted variable

            was refere nced  before it wasdi me nsioned.

                 IT

            An inva lid compil er directive was encountered. A  p a r ameter required by the

directive m ay be out of ra nge or miss ing. Or the directive m ay be miss pelled.

                 LU

            A variable de fined as an arr ay in a DEF stat e m ent is used without sub scripts.

                 M C

                         The sa me variable is  d e f ined more tha n  once in a COMMON stat e m ent. Each

            variable ma y only appear in one COMMON sta te ment.

                 M F

                         An e xpress ion e v a l uates to type string when  a n  expression of type numeri c is

            required.

    MM

            An inva lid mixed mode has been detected. Most li ke l y variables of type string

and type  n u m e r ic are combined in the s ame  expression.

    NIS

            A nume ric expression was used wh ere a strin g expression is required.

    ND

            A FEND stat e m ent was encountered without a corresponding DEF stat e m ent.

This error could be the result o f an improper DEF state me nt.

    NI

            A variable re fere nced by a NEXT  state me nt does not matc h the variable

re fere nced by the associated FOR sta te ment.

    NU

            A NEXT state me nt occ urs without a n  associated FOR state me nt.

    OF

            A bra n c h  out of a multiple line func t ion from inside the function was

att empted.

    OO

            More tha n 40 ON  state me nts were used in the program. CBASIC has an

arbitra ry limit of 40 ON st atements in a single progra m. Notify Digit al Research

if this limit c auses problems.

    PM

            A DEF state me nt appeared within a multiple line fu nction. Functions ma y not

be nested.

    RF

            multiple line function ma y not c all its elf.

    SD

            second SAVEMEM state me nt was encountered. A progra m  m a y  ha ve only

one SAVEM EM state me nt.

    SE

            The source line c ontained a sy ntax error. This  means  that a st at ement is not

properly for me d or a keyword is miss pelled.

    SF

            A SAVEMEM state m e n t uses an e x pression of type numeri c to specify the fil

to be loaded. The e xpress ion must be a string. Possibly the quotatio n  marks were

le ft off a string consta n t.

    SN

            A s ubscripted varia ble conta ins an incorrect numb er of subscripts, or a

variable in a DIM stat e m ent has been used previo u sly with a different number of

dime ns ions.

    SO

            The state me nt is too comple x to compile. It should be simplified. Con sid er

making the expression into two or more expressions. Please send Digi tal Research

a copy of the source sta te ment.

    TO

            Symbol table ove r flow has occur red. This m e a n s that the program i s too larg e

for the syste m be ing used. The progra m must be simplified or the a mount of

ava ilable me mory inc reased. Sm all er variable n ames reduces the  amount o

symbol table space used. Digit al Resea rch is in terested in  b eing informed i

programs ge n erate this error.

                 UL

                 line number that does not exis t has bee n re fere nced.

                 string has been terminated by a ca rriage return rathe r than by quotes.

                 VO

                         Variable na mes are too long for one state m e n t. This should not norma ll y

            occur! If it does, please send a copy of the source stat e m ent to Digit al Research.

            Reduc ing the le ngth of variable na mes a nd reduc i ng the comple xity of the

            expression within the state m e n t m a y  e l iminate the error.

                 WE

                         The expression immedia te ly following a WHILE st at ement is not numeric.

                 WN

                         WHILE stat e m ents are nested to a depth greater tha n 12. BASIC has an

            arbitra ry limit of 12 for nesting o f WHILE s atements.

                 WU

                         A WEND state me nt occurred without  an associate d WHILE st at ement.

App endix B

        R
               UN

                          -T
                                    IME

                                                     E
                                                            RRORS

                 NO INTERM EDIATE FILE

                         A file na me was not specified witbt he CRUN2 com mand, or no file of type

            INT with the spec ified file n ame was found on the disk specified.

                 IMPROPER INPUT - REENTER

                         This message occ urs whe n the fie lds ente red fro m the console do not mat ch

            the fie lds specified in the INPUT sta te ment. This can  o ccur w hen f ield types do

    not m a t c h  o r the number of fields  entered is different f rom th e number of fields

    specifi ed. Following this me ssage a ll values required by the input sta te ment must

    be reent ered.

                 Othe r  errors detected cause a 2 letter code to be printed. If the code is preceded

    by the word WARNING, exe cution continues. If the code is preceded by the word

    ERROR, exe cution ter minates. If an error occ u rs with a code con sisting of  an

    asterisk followed by a letter suc h as ’*R ’ the runtime packa ge has fa iled. Please

    notify Digita l Research of the  cir cum st ance under wh ich the error occurred.

    The possible codes are listed below:

W
          ARNING

                                           C
                                                  ODES

        DZ

                 A  n u m b e r  was divided by zero. The result is set to the largest v alid  CBASIC

    number.

        FL

                 A fie ld le ngth greater t han 255 bytes was encountered during a READ LINE.

    The first 255 c haract ers of the record are ret ained; the other c haract ers are

    ignored.

        LN

                 The argum ent give n in the LOG function was zero or n egative. The v alue o

    the argum ent is returned.

        NE

                 A ne gative number was specified  b efore the r aise to a power operator ( ). The

    absolute va lue of the para m e t er is used in the cal cul ation. W he n u sing re al

    variables a positive number may be  raise d to a negat ive power, but a negativ e

    number ma y not be r aised to a power.

        OF

                 A ca lc ulation us ing rea l va riables produced  a n  overflow. The resul t is set to

    the largest va lid CBASIC re al number. Overflow is not detected with inte ger

    arithmetic.

        SQ

                 A ne gative number was specified in the SQR fun ction. The absolute v alue is

       used.

E
      RROR

                               C
                                      ODES

        AC

                 The string argume nt in  an ASC function e va luate d to a nullstring.

        AE

                 An att empt wa s made to access an a rray elem ent before t he array DIM

    state me nt had be e n  exe cuted.

        BN

                 The va lue following the BUFF option in an OPEN or CREATE state me nt is

    less th an I or greater t han 52.

        CC

                 A c ha ined progra m’s code area is lar ger than the  main progra m’s code area.

    Use a %CHAIN directive in the m ain progr am to adjust the size of the code area.

        CD

                 A c ha ined progra m’s data area is larg er than the m ain progr am’s data area. Use

    a %CHAIN directive in the m ain progra m to adjust the s ize of the data area.

    CE

            The file  b e i ng closed could not be found in the directory. This could occ u r if

the file n ame had b ee n c hanged with the REN AME function.

    CF

            A c ha ined progra m’s consta n t area is la rger tha n the ma in progra m ’s constant

area. Use a %CHAIN directive in the m ain progr am to adjust the size of the

consta nt area.

    CP

            A c ha ined progra m’s variable stora ge area is lar ger t han the  main progr am’s

variable stora ge area. Use a WHAIN directive in th e main prog ram to adjust the

size of the v ariable stor age area.

    CS

            A c ha ined progr am reserved a diff e r ent  amount of memory with a SAVE MEM

state me nt th an the m ain progra m.

    CU

            A C LOSE state me nt spec ifie d a file number that was not active.

    DF

            An OPEN or CREATE was specified with a file numb er that was already

active.

    DU

            A DELETE stat e m ent specified a file numb er that was not active.

    DW

            An error occ u rred while writing to a file for whic h no IF END Sta te ment has

been  exe cuted. This m ay occur w hen either the directory or the disk is full.

    EF

            A read past the end of file  occurred on a file for whi ch no IF END sta te ment

had be e n  executed.

    ER

            An att empt was made to write a record of length great er than the maximu

record size sp ecified in the OPEN, CREATE or FILE st at ement for this file

number.

    FR

            An att empt was made to r e n ame a file to an existing file  name.

    FU

            An att empt was made to read or write to a file that was not active.

    IF

            A file na me was inva lid. Most lik ely  an inv alid c haracter was found in the file

na me. A colon m a y  ne ve r appear imbedded in the n ame proper. Question m a r ks

and asterisks ma y only appear in  ambiguous file n ames. This error wil l also result

if the file n ame was a null string.

    IR

            A record number of zero was specified.

    IV

            An att empt was made to  execute an INT file created  by a version I comp le r.

To use CRUN2 a progr am mu st be recompiled u sing the ver sion 2 compil e r ,

CBAS2. This error wil l also result from attemptin g to  execute an INT fi le which

is e mpty.

    IX

            A FEND stat e m ent was encountered prior to executing a RETURN sta te ment.

All multiple line functions must exit with a RETURN state m e n t.

            An error occ u rred while creating or e xte nding a file because the disk directory

was full.

    M P

            The third par ameter in a MAT CH function was zero or  negative.

    NC

            Source program contain s a real c onstant  o utside the ra nge of C BASIC rea

numbers.

    NF

            The file  n u m b e r  specified was less th an I or great er th an 20, or a file state me nt

was executed wh en 20 files were already active.

    NM

            There was ins uffi c i ent memory to load the progra m.

    NN

            An att empt was made to print a  n u m b e r  with a PRINT USING statement but

the re was not a numeric data fie ld in the USING string.

    NS

            An att empt was made to print a string with a PRINT USING stat e m ent but

the re was not a string fie ld in the USING string.

    OD

            A READ state me nt w as executed but there are no DATA sta te ments in the

program, or a l l data items in all DATA state m e n ts ha v e already bee n read.

    OE

            An att empt was made to OPEN a file t hat didn’t exist  and for whi ch no I

END stat e m ent had be en e xecuted prio r to  executing the OPEN s ta tement.

    OI

            The expression specified in an ON ... GOS UB or an ON ... GOT O s tatement

eva luated to a  n u m b e r  less tha n I or greater tha n the  n u m b e r  of line  n u m b e r s

conta ined in the state me nt.

    ONI

            The progra m ra n out of memory during exe cut ion. S pace  may be conserved by

clos ing files wh en th ey are no long er neede d and by setting strings to a null string

whe n the y are no longe r required. Also by not using DATA state m e n ts, but rather

reading the constant information f rom a file, space will be saved. Larg e arrays

ma y be dime ns ioned with s ma ller  subscripts wh en the a rray is no longer required.

    QE

            An att empt was made to PRINT a string conta ining a quotation mark to a file.

Quotation mark s can only be written t o files when u s i ng the PR I NT USING

option of the PRINT state m e n t.

    RB

            Rando m access wa s attempted to a fi le activated with the BUFF option

specifying more th an one buffer.

    RE

            An att empt was made to read past  the end of a record in a fixed file.

    RF

            A rec urs ive function ca l l was atte mpted; rec urs ion is not s u pported in

CBASIC.

    RG

            A RETURN occ urred for whic h the re was no GOSUB.

    RU

            A ra ndo m read or print was a tte m pted to  othe r than a fixed file.

    SB

            An arra y subscript was used whic h exceeded the bound aries for whi ch the

arr ay was defined.

    SL

            A concate nation o p e r ation resulted in a string of more tha n  255 bytes.

    SO

            The file specified in a SAVE MEM stat ement could not be located on the

re fere nced disk. The expression specifying the file  name must  include the type i

one is present. A type of COM is not forced.

    SS

            The second par am eter of a MID$ function was zero or n egative, or the last

para meter of a LEFT$, RIGHT$, or MID$ was ne g ative.

    TL

            A TAB state me nt conta i ned a parame te r less tha n  1  or greater tha n the c urre nt

line width.

    UN

            A PR INT USING stat e m ent was exe cuted with a null edit string or a n escape

char (\) was the last cha racter in an edit string.

                 WR

                         An att empt was made to write to a file  after it had be en read, but be fore it had

            been read to the end of the file.

App endix C

        K
                EY

                            W
                                      ORDS

ABS AND AS ASC ATN

BUFF CALL CHAIN CHR$ C LOSE

COMMAND$ COMMON CONCHA R% CONSOLE CONSTAT%

COS CREATE DATA DEF DELETE

DIM ELSE END EQ EXP

FEND FILE FLOAT FOR FR E

GE GO GOSUB G OTO GT

IF INITIALIZE INP INPUT INT

INT% LE LEFT$ LEN LET

LINE LOG LPRINTER LT MATC H

MID$ NE NEXT NOT ON

OPEN OR OUT PEEK POKE

POS PRIN RAND OMIZE READ REC L

RECS REM REM AR K RENAME RESTO RE

RETURN RIGHT$ RND SADD SAVEM EM

SGN SIN SIZE SQR STEP

STOP STR$ SUB TAB TAN

THEN TO UCASE$ USING VA

VAR PTR WEND WHILE WIDTH XOR

TABLE OF CONTENTS

1. CBASIC ................................ ................................ ................................ ................ 2

        1.1 I
                          NTRODUCTION

                                                                                  ................................ ................................ ................................ .. 2

        1.2 F
                            OR

                                         CBASIC I P
                                                                                         ROGRAMMERS

................................ ................................ ......... 3

        1.3 P
                            ROGRAM

                                                                I
                                                                   DENTIFICATION

N
UMBERS

................................ ................................ 3

2. GENERAL INFOR MATION ................................ ................................ ............. 4

        2.1 S
                            TATEMENTS

                                                                           ................................ ................................ ................................ ..... 4

        2.2 N
                              OTATION

                                                                 ................................ ................................ ................................ ......... 5

        2.3 S
                            TATEMEN

                                                                       N
                                                                              UMBERS

                                                                                                                ................................ ................................ ...................... 6

        2.4 REM S
                                                    TATEMEN

                                                                                               ................................ ................................ ............................. 7

        2.5 E
                             XECUTING

                                                                             CBASIC P
                                                                                                                        ROGRAM

................................ ................................ ..... 7

3. FORM ING EXPRESSIONS ................................ ................................ ............... 9

        3.1 S
                            TRINGS

                                                         ................................ ................................ ................................ .......... 10

        3.2 N
                              UMBERS

                                                              ................................ ................................ ................................ ........ 10

        3.3 I
                          DENTIFIERS

                                                                        ................................ ................................ ................................ .... 12

        3.4 V
                              ARIABLES AND

                                                                                        S
                                                                                             UBSCRIPTED

V
ARIABLES

................................ ...................... 12

        3.5 E
                             XPRESSIONS

                                                                             ................................ ................................ ................................ .. 15

        3.6 A
                              SSIGNMENT

                                                                            S
                                                                                 TATEMENTS

................................ ................................ .............. 18

4. CONTROL STATEM E NTS ................................ ................................ ............. 18

        4.1 GOSUB S
                                                                TATEMENT

                                                                                                           ................................ ................................ ...................... 18

        4.2 RETURN S
                                                                     TATEMENT

                                                                                                                ................................ ................................ .................... 19

        4.3 OTO S
                                                   TATEMEN

                                                                                            ................................ ................................ ............................ 19

        4.4 IF S
                                       TATEMENT

                                                                                  ................................ ................................ ................................ 20

        4.5 WHILE S
                                                              TATEMENT

                                                                                                         ................................ ................................ ....................... 22

        4.6 WEND S
                                                            TATEMEN

                                                                                                      ................................ ................................ ........................ 22

        4.7 FOR S
                                                  TATEMENT

                                                                                            ................................ ................................ ............................ 23

        4.8 NEXT S
                                                        TATEMENT

                                                                                                    ................................ ................................ ......................... 25

        4.9 ON S
                                             TATEMEN

                                                                                       ................................ ................................ .............................. 26

        4.10 STOP S
                                                           TATEMENT

                                                                                                      ................................ ................................ ........................ 27

        4.11 RANDOMIZE S
                                                                                              TATEMEN

................................ ................................ .......... 28

        4.12 CHAIN S
                                                                  TATEMENT

                                                                                                              ................................ ................................ ..................... 28

        4.13 COMMON S
                                                                                TATEMENT

................................ ................................ ................ 29

5. INPUT/OUTPUT STATEM ENTS AND FUNCTIONS ................................ .. 31

        5.1 G
                              ENERAL

                                                              I
                                                                 NFORMATION

                                                                                                                     ................................ ................................ .................. 31

        5.2 PRINT S
                                                           TATEMENT

                                                                                                      ................................ ................................ ........................ 31

        5.3 LPRINTER S
                                                                             TATEMENT

                                                                                                                        ................................ ................................ ................. 32

        5.4 CONSOLE S
                                                                           T ATEMEN

                                                                                                                     ................................ ................................ .................. 33

        5.5 POS P
                                                 RE

                                                          -
                                                              DEFINED

                                                                                                F
                                                                                                      UNCTION

................................ ................................ .......... 34

        5.6 TAB P
                                                  RE

                                                            -
                                                               DEFINED

                                                                                                  F
                                                                                                       UNCTION

................................ ................................ ......... 34

        5.7 READ S
                                                         TATEMENT

                                                                                                    ................................ ................................ ......................... 35

        5.8 DATA S
                                                         T ATEMEN

                                                                                                    ................................ ................................ ......................... 36

        5.9 RESTOR E S
                                                                          TATEMENT

                                                                                                                     ................................ ................................ .................. 36

        5.10 INPUT S
                                                                TATEMENT

                                                                                                           ................................ ................................ ...................... 37

        5.11 OUT S
                                                       TATEMEN

                                                                                                 ................................ ................................ .......................... 39

        5.12 INP P
                                                   RE

                                                             -
                                                                DEFINED

                                                                                                   F
                                                                                                        UNCTION

................................ ................................ ......... 39

        5.13 CONSTAT% P
                                                                                        RE

                                                                                                  -
                                                                                                     DEFINED

F
UNCTION

................................ .......................... 40

        5.14 CONCHAR% P
                                                                                           RE

                                                                                                     -
                                                                                                        DEFINED

F
UNCTION

................................ ......................... 40

6. M ACHINE LANGUAGE LINKAGE STATE MENTS AND FUNCTIONS .. 41

        6.1 PEEK P
                                                       REDEFINED

                                                                                                    F
                                                                                                         UNCTION

................................ ................................ ......... 41

        6.2 POKE S
                                                        TATEMENT

                                                                                                    ................................ ................................ ......................... 41

        6.3 CALL S
                                                        TATEMENT

                                                                                                    ................................ ................................ ......................... 42

        6.4 SAVEMEM S
                                                                               TATEMENT

................................ ................................ ................ 42

        6.5 U
                              SE OF

                                                     I
                                                        NTEGERS

                                                                                            ................................ ................................ ............................ 44

7. PREDEFINED FUNCTIONS ................................ ................................ ........... 44

        7.1 N
                              UMERIC

                                                              F
                                                                   UNCTIONS

                                                                                                           ................................ ................................ ...................... 44

                 FRE ................................ ................................ ................................ ................................ ................................ . 45

                 ABS(X) ................................ ................................ ................................ ................................ ............................ 45

                 INT(X) ................................ ................................ ................................ ................................ ............................. 45

                 INT%(X ................................ ................................ ................................ ................................ .......................... 45

                 FLOAT(I %) ................................ ................................ ................................ ................................ ..................... 46

                 RND ................................ ................................ ................................ ................................ ................................ 46

                 SGN(X) ................................ ................................ ................................ ................................ ............................ 46

                 ATN(X) ................................ ................................ ................................ ................................ ............................ 47

                 COS(X) ................................ ................................ ................................ ................................ ............................ 47

                 EXP(X) ................................ ................................ ................................ ................................ ............................ 48

                 SIN(X) ................................ ................................ ................................ ................................ ............................. 48

                 SQR(X) ................................ ................................ ................................ ................................ ............................ 48

                 TAN(X) ................................ ................................ ................................ ................................ ............................ 49

        7.2 S
                            TRING

                                                      F
                                                           UNCTIONS

                                                                                                    ................................ ................................ ......................... 49

                 ASC(A$) ................................ ................................ ................................ ................................ .......................... 49

                 CHR$(I%) ................................ ................................ ................................ ................................ ....................... 49

                 LEFT$(A$,I%) ................................ ................................ ................................ ................................ ................. 50

                 LEN(A$) ................................ ................................ ................................ ................................ .......................... 50

                 UCASE$(A$) ................................ ................................ ................................ ................................ ................... 51

                 MATCH (A$,B$,I%) ................................ ................................ ................................ ................................ ......... 51

                 MID$(A$,I%, J%) ................................ ................................ ................................ ................................ ............. 53

                 RIGHT$(A$,I%) ................................ ................................ ................................ ................................ .............. 53

                 STR$(X) ................................ ................................ ................................ ................................ ........................... 53

                 VAL(A$) ................................ ................................ ................................ ................................ .......................... 54

                 COMMAND$ ................................ ................................ ................................ ................................ .................. 54

                 SADD(A$) ................................ ................................ ................................ ................................ ....................... 55

                 VARPTR (<variable>) ................................ ................................ ................................ ................................ ..... 55

                 SIZE(A$) ................................ ................................ ................................ ................................ ......................... 56

        7.3 D
                              ISK

                                            F
                                                  UNCTIONS

                                                                                          ................................ ................................ ............................. 57

                 RENAME(A$,B$) ................................ ................................ ................................ ................................ ............. 57

8. USER DEFINED FUNCTIONS ................................ ................................ ........ 58

        8.1 F
                            UNCTION

                                                                 N
                                                                        AMES

                                                                                               ................................ ................................ ........................... 58

        8.2 F
                            UNCTION

                                                                 D
                                                                        EFINITIONS

                                                                                                                   ................................ ................................ ................... 61

        8.3 F
                            UNCTION

                                                                 R
                                                                       EFERENCES

                                                                                                                   ................................ ................................ ................... 62

9. FORM ATTED PRINTING ................................ ................................ ............... 63

        9.1 G
                              ENERAL

                                                              ................................ ................................ ................................ ........ 63

        9.2 S
                            TRING

                                                      C
                                                            HARACTER

                                                                                                       F
                                                                                                            IELD

................................ ................................ .............. 64

        9.3 F
                            IXED

                                                 L
                                                      ENGTH

                                                                                  S
                                                                                        TRING

                                                                                                                 F
                                                                                                                      IELDS

................................ ................................ ........ 65

        9.4 V
                              ARIABLE

                                                                 L
                                                                       ENGTH

                                                                                                   S
                                                                                                        TRING

F
IELDS

................................ ................................ .. 65

        9.5 N
                              UMERIC

                                                              D
                                                                     ATA

                                                                                      F
                                                                                            IELDS

                                                                                                                   ................................ ................................ ................... 68

        9.6 E
                             SCAPE

                                                       C
                                                             HARACTERS

                                                                                                           ................................ ................................ ...................... 68

10. FILES ................................ ................................ ................................ ............... 69

        10.1 HOW CP/M M
                                                                                        AINTAINS

F
ILES

................................ ................................ ...... 69

        10.2 OPEN S
                                                             TATEMENT

                                                                                                         ................................ ................................ ....................... 69

        10.3 CLOSE S
                                                                  TATEMENT

                                                                                                              ................................ ................................ ..................... 70

        10.6 IF END S
                                                                  TATEMENT

                                                                                                              ................................ ................................ ..................... 72

        10.7 FILE S
                                                        TATEMENT

                                                                                                    ................................ ................................ ......................... 74

        10.8 READ S
                                                              T ATEMEN

                                                                                                         ................................ ................................ ....................... 74

        10.9 PRINT S
                                                                TATEMENT

                                                                                                           ................................ ................................ ...................... 76

        10.10 A
                                        PPENDING TO

                                                                                                   F
                                                                                                        ILE

                                                                                                                     ................................ ................................ .................. 78

        10.11 R
                                       E

                                            -I
                                                  NITIALIZING THE

                                                                                                                   D
ISK

S
YSTEM

................................ ............................. 80

11. PROGRAMM ING WITH FILES ................................ ................................ ... 80

        11.1 F
                                 ILE

                                               F
                                                    ACILITIES

                                                                                          ................................ ................................ ............................. 80

        11.2 F
                                 ILE

                                               O
                                                      RGANIZATION

                                                                                                           ................................ ................................ ...................... 81

        11.3 S
                                 TREAM

                                                              O
                                                                     RGANIZATION

................................ ................................ ................ 81

        11.4 F
                                 IXED

                                                     O
                                                            RGANIZATION

                                                                                                                   ................................ ................................ ................... 82

        11.5 F
                                 ILE

                                               A
                                                      CCESSING

                                                                                             M
                                                                                                      ETHODS

................................ ................................ ............ 84

        11.6 S
                                 EQUENTIAL

                                                                              A
                                                                                     CCESS

                                                                                                              ................................ ................................ ..................... 84

        11.7 R
                                  ANDOM

                                                                 A
                                                                        CCESS

                                                                                                 ................................ ................................ .......................... 87

        11.8 S
                                 PECIA

                                                              F
                                                                   EAT URES

                                                                                                      ................................ ................................ ........................ 88

12. COM P I LER DIRECTIVES ................................ ................................ ............ 89

        12.1 D
                                   IRECTIV

                                                                       F
                                                                             ORMAT

                                                                                                         ................................ ................................ ....................... 90

        12.2 L
                                  ISTING

                                                             C
                                                                   ONTROL

                                                                                                    D
                                                                                                           IRECTIVES

................................ ................................ ...... 90

                 %LIST ................................ ................................ ................................ ................................ ............................. 90

                 %NOLIST ................................ ................................ ................................ ................................ ........................ 90

                 %PAGE <constant> ................................ ................................ ................................ ................................ ........ 90

                 %EJECT ................................ ................................ ................................ ................................ ......................... 90

                 %INCLUDE <filename> ................................ ................................ ................................ ................................ . 91

                 %INCLUDE b:readin ................................ ................................ ................................ ................................ ...... 91

        12.4 %CHAIN D
                                                                            IRECTIV

                                                                                                                ................................ ................................ .................... 92

        12.5 END
                                                  STATEMEN

                                                                                                 ................................ ................................ .......................... 92

13. OPERATIONAL CONSIDERATIONS ................................ ......................... 93

        13.1 S
                                 YSTEM

                                                             R
                                                                    EQUIREMENTS

................................ ................................ ................ 93

        13.2 CBASIC C
                                                                        OMPILE

                                                                                                    -T
                                                                                                             IME

T
OGGLES

................................ ................................ 93

        13.3 C
                                  OMPILER

                                                                      O
                                                                             UTPUT

                                                                                                      ................................ ................................ ........................ 95

        13.4 TRAC E ................................ ................................ ................................ ......... 96

        13.5 C
                                  ROSS

                                                       R
                                                              EFERENCE

                                                                                                      L
                                                                                                            ISTER

................................ ................................ ............. 97

APPENDIX A ................................ ................................ ................................ ........ 99

        C
               OMPILER

                                                  E
                                                        RRORS

                                                                                  ................................ ................................ ................................ 99

                 NO SOURCE FILE: <filename>.BAS ................................ ................................ ................................ .............. 99

                 OUT OF DISK SPACE ................................ ................................ ................................ ................................ .... 99

                 OUT OF DIRECTORY SPACE ................................ ................................ ................................ ...................... 100

                 DISK ERROR ................................ ................................ ................................ ................................ ................ 100

                 PROGRAM CONTAINS n UNMATCHED FOR STATEMENT(S) ................................ ................................ ... 100

                 PROGRAM CONTAINS I UNMATCHED DEF STATEMENT ................................ ................................ ........ 100

                 WARNING INVALID CHARACTER IGNORED ................................ ................................ ............................. 100

                 INCLUDE NESTING TOO DEEP NEAR LINE n ................................ ................................ ........................... 100

                 BF ................................ ................................ ................................ ................................ ................................ . 101

                 BN ................................ ................................ ................................ ................................ ................................ . 101

                 CF ................................ ................................ ................................ ................................ ................................ . 101

                 CI ................................ ................................ ................................ ................................ ................................ .. 101

                 CS ................................ ................................ ................................ ................................ ................................ . 101

                 CV ................................ ................................ ................................ ................................ ................................ . 101

                 DL ................................ ................................ ................................ ................................ ................................ . 102

                 DP ................................ ................................ ................................ ................................ ................................ . 102

                 FA ................................ ................................ ................................ ................................ ................................ . 102

                 FD ................................ ................................ ................................ ................................ ................................ . 102

                 FE ................................ ................................ ................................ ................................ ................................ . 102

                 FI ................................ ................................ ................................ ................................ ................................ .. 102

                 FN ................................ ................................ ................................ ................................ ................................ . 102

                 FP ................................ ................................ ................................ ................................ ................................ . 102

                 FU ................................ ................................ ................................ ................................ ................................ . 103

                 IE ................................ ................................ ................................ ................................ ................................ .. 103

                 IF ................................ ................................ ................................ ................................ ................................ .. 103

                 IP ................................ ................................ ................................ ................................ ................................ .. 103

                 IT ................................ ................................ ................................ ................................ ................................ .. 103

                 LU ................................ ................................ ................................ ................................ ................................ . 103

                 MC ................................ ................................ ................................ ................................ ................................ 103

                 MF ................................ ................................ ................................ ................................ ................................ 103

                 MM ................................ ................................ ................................ ................................ ............................... 104

                 NIS ................................ ................................ ................................ ................................ ................................ 104

                 ND ................................ ................................ ................................ ................................ ................................ 104

                 NI ................................ ................................ ................................ ................................ ................................ .. 104

                 NU ................................ ................................ ................................ ................................ ................................ 104

                 OF ................................ ................................ ................................ ................................ ................................ . 104

                 OO ................................ ................................ ................................ ................................ ................................ 104

                 PM ................................ ................................ ................................ ................................ ................................ 104

                 RF ................................ ................................ ................................ ................................ ................................ . 105

                 SD ................................ ................................ ................................ ................................ ................................ . 105

                 SE ................................ ................................ ................................ ................................ ................................ . 105

                 SF ................................ ................................ ................................ ................................ ................................ . 105

                 SN ................................ ................................ ................................ ................................ ................................ . 105

                 SO ................................ ................................ ................................ ................................ ................................ . 105

                 TO ................................ ................................ ................................ ................................ ................................ . 105

                 UL ................................ ................................ ................................ ................................ ................................ . 106

                 VO ................................ ................................ ................................ ................................ ................................ . 106

                 WE ................................ ................................ ................................ ................................ ................................ 106

                 WN ................................ ................................ ................................ ................................ ................................ 106

                 WU ................................ ................................ ................................ ................................ ................................ 106

APPENDIX B ................................ ................................ ................................ ....... 106

        R
               UN

                          -T
                                   IME

                                                   E
                                                         RRORS

                                                                                  ................................ ................................ .............................. 106

                 NO INTERMEDIATE FILE ................................ ................................ ................................ ............................ 106

                 IMPROPER INPUT - REENTER ................................ ................................ ................................ ................... 106

        W
                  ARNING

                                                 C
                                                       ODES

                                                                             ................................ ................................ ................................ 107

                 DZ ................................ ................................ ................................ ................................ ................................ . 107

                 FL ................................ ................................ ................................ ................................ ................................ . 107

                 LN ................................ ................................ ................................ ................................ ................................ . 107

                 NE ................................ ................................ ................................ ................................ ................................ . 107

                 OF ................................ ................................ ................................ ................................ ................................ . 108

                 SQ ................................ ................................ ................................ ................................ ................................ . 108

        E
              RROR

                                     C
                                            ODES

                                                                 ................................ ................................ ................................ ..... 108

                 AC ................................ ................................ ................................ ................................ ................................ . 108

                 AE ................................ ................................ ................................ ................................ ................................ . 108

                 BN ................................ ................................ ................................ ................................ ................................ . 108

                 CC ................................ ................................ ................................ ................................ ................................ 108

                 CD ................................ ................................ ................................ ................................ ................................ 108

                 CE ................................ ................................ ................................ ................................ ................................ . 109

                 CF ................................ ................................ ................................ ................................ ................................ . 109

                 CP ................................ ................................ ................................ ................................ ................................ . 109

                 CS ................................ ................................ ................................ ................................ ................................ . 109

                 CU ................................ ................................ ................................ ................................ ................................ 109

                 DF ................................ ................................ ................................ ................................ ................................ . 109

                 DU ................................ ................................ ................................ ................................ ................................ 109

                 DW ................................ ................................ ................................ ................................ ................................ 109

                 EF ................................ ................................ ................................ ................................ ................................ . 110

                 ER ................................ ................................ ................................ ................................ ................................ . 110

                 FR ................................ ................................ ................................ ................................ ................................ . 110

                 FU ................................ ................................ ................................ ................................ ................................ . 110

                 IF ................................ ................................ ................................ ................................ ................................ .. 110

                 IR ................................ ................................ ................................ ................................ ................................ .. 110

                 IV ................................ ................................ ................................ ................................ ................................ .. 110

                 IX ................................ ................................ ................................ ................................ ................................ .. 110

                 MP ................................ ................................ ................................ ................................ ................................ 111

                 NC ................................ ................................ ................................ ................................ ................................ 111

                 NF ................................ ................................ ................................ ................................ ................................ . 111

                 NM ................................ ................................ ................................ ................................ ................................ 111

                 NN ................................ ................................ ................................ ................................ ................................ 111

                 NS ................................ ................................ ................................ ................................ ................................ . 111

                 OD ................................ ................................ ................................ ................................ ................................ 111

                 OE ................................ ................................ ................................ ................................ ................................ 112

                 OI ................................ ................................ ................................ ................................ ................................ .. 112

                 ONI ................................ ................................ ................................ ................................ ............................... 112

                 QE ................................ ................................ ................................ ................................ ................................ 112

                 RB ................................ ................................ ................................ ................................ ................................ . 112

                 RE ................................ ................................ ................................ ................................ ................................ . 112

                 RF ................................ ................................ ................................ ................................ ................................ . 112

                 RG ................................ ................................ ................................ ................................ ................................ 113

                 RU ................................ ................................ ................................ ................................ ................................ 113

                 SB ................................ ................................ ................................ ................................ ................................ . 113

                 SL ................................ ................................ ................................ ................................ ................................ .. 113

                 SO ................................ ................................ ................................ ................................ ................................ . 113

                 SS ................................ ................................ ................................ ................................ ................................ .. 113

                 TL ................................ ................................ ................................ ................................ ................................ . 113

                 UN ................................ ................................ ................................ ................................ ................................ 113

                 WR ................................ ................................ ................................ ................................ ................................ 114

APPENDIX C ................................ ................................ ................................ ...... 114

        K
               EY

                           W
                                    ORDS

                                                         ................................ ................................ ................................ ........ 114

121