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FOREWORD

Release 1.4 is designed to make it as easy possible for
you to incorporate into your dB/Compiler work procedures
any necessary updates in dB/Compiler documentation or
code.

Each chapter of this manual is composed of modﬁles.
These modules are independently paginated to allow easy
replacement.

A QUICK START section appears at the beginning of

Please note that this is not a guide to dBASE II. A
working familiarity with dBASE II is assumed throughout
this manual.

" Style Conventions

The style conventions adopted in ‘his manual are as

follows: @
L

In text,, compller commands are typed in uppercase
letters.

Material contained in angle brackets (< >') indicates
samething specified by the programmer, such as:

DO <filename>

Material printed in square brackets indicates it is
optional, as in [optional].

* o[ Languages aud Compllers

INTRODUCTION

A: OF LANGUAGES AND COMPILERS

dBASE Il as a language

dBASE II is a Data Base Management System (DBIS) with a
data manipulating language. This language is similar in
many respects to a 'system control language.! A dBASE
11 program is thus somewhat similar to a system batch

(ile.

dBASE II is a versatile programming language that olfers
great freedom in choice of syntax. It also allows one
to dynamically create data structures. llowever, 'there
is no free lunch.'" This flexibility requires a manage—
ment overhead that limits the number of variables that a
dBASE I1I program can use, the number of records a file
may contain, and the number of filed that can be open at
any one time. It also determines the speed of execution
of a dBASE II program under Ashton-Tate's dDASE II
interpretor, and holds implications for anyone attemp-
ting to write a compller for the language.

For example, dBASE II was developed to tun on an 8-blt
microcompiter. The maximum memory that an 8-blt machine
can directly address is 64K. That a data base manage=
ment system with many mainframe features can execute In
such a small memory space is impressive. It {s accom-
rlished by using overlays to use memory effectively:
only the routines that are currently executing, along
with its data and subroutines, will occupy memory space.
One challenge that a compller for dBASE II had to over:
come was thus also automatically managing a limited

amount of memory to best eflfect.

L3 8/84
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1f there is any single characteristic that distingulshes
JBASE 11 as a true programming languane it {s probably
the dRASE II control structure, including conditional
branching, looping, and other features. only the
absence, until now, of a true dRASE II compller allowed
people to argue that it really isn't a langhage.‘

A Compiler for such a language

People do not often compile system control languages.
But the advantages of dBASE II - mninimal applications
development time, ease of use = can be augmented by a
compiler that allows an application to interact directly
with an operating system. And dBASE II is not merely a
system control language. It also has many features of
programming languages that are normally compiled.

A Compiler for dBASE 11

A language such as dBASE II can be easily implemented
with an interpretor, where the runtime environment 1is
determined directly by the source code, line by line.
Since there is no variable declaration required, neither
are any true sub-routine calls defined. This is effec
tively what Ashton-Tate sells to execute dBASE II com~
mand files.

_Implementing a compller for such a language 1s no trd=

vial matter. There are considerations which a compller
must address that an Interpretor does not, and many of
the various strategies a compiler may adopt do not make
sense for a language such as dDASE 11. dB/Compller,

then, which we have designed as the optimal compiler for’

dBASE 11, does not resemble other complilers in some

wW1YSe.

1A-2

Of LANQUALES {00 waregs

For cxample, 3 conventional compller approach is such
that the product of compllation is assembler code for
the target machine. This assembly code must be asscur
bled using a relocatable or macro assembler for the
target machine, and this code must then be linked to
produce the executable module.

This conventional approach does not lend itself to data
base applications, and hence dBASE II, because of both
the complexity involved in the process, and the
difficulty involved in managing limited memory- The
code and data bases involved in a typical data base
application are normally quite large. The actual specd
of execution within RAM is greatly {npaired by the
continual disk access that is required to read and write

ncedeu -lata.

Authors of conventional compllers usually do not worry
about the size of object code. And they usually force
the programmer to choose the-proper tools, such as 3
macro assembler and an overlay linker, to achieve memory
management tasks. This approach would neglect twO of
the great advantages of dBASE 11, which are its ease of
use and the minimal development time required for wost
applications. A compiler [for dBASE IT should be
{lexible and powerful, but should also be as easy to use
as possible.

An Unconvenlional Compiler

dn/Compiler 1is not & conventional compiler. dB/Compiler
itself desighates certalin tasks as oygrlnys.vnnd the
memory space these overlays use i{s "already defined for
any compilable progran. The programmer can work without
having to worry about managing memory- i

Another unique feature i thdt dmSE TI applications are
first compiled into a pseudo-code (a machine level code
for a virtual data machine) then 1{nked fn an easy

1.3 8/84 1A-3
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operation to produce exccutable code. This psuedo-code
(named Dcode) endows the compller with abiltities it

would not otherwise have.

Use of pscudo-code ‘makes it very simple to use dlt/Compi-
ler to compile an application, for example. The compi-—
ler authors used Dcode to pre-design an overlay struc—
ture and a set of instructions which perform the data
base and memory management functions so that the
programmer need not worry about them. ;

Pseudo-code does impose a limited loss of efficiency in
execution, but this is offset by better designed overlay
structures and data access algorithms which render the
introduced inefficiency insigniflcant. WordTech Systems
is actively exploring hardware designs that would allow

Dcode to directly execute.

dn/Compiler has some characteristics of an interpretor
since a machine is not directly executing code from
compilation. But there are levels of interpretors. The
highest level of interpretation is at the programming
source level, where each line of source program 1is
interpreted and immediately executed, such as with dBASE
I1 and BASIC. The lowest level of interpretation is
interpreting a pseudo—code, such as a Pascal compiler
that generates “Pcode.” dB/Compiler operates at this
level, and is thus analopgous to a FPcode Pascal compiler.

What comprises dB/Compiler?

There are two distinct parts of dB/Compiler: a language
processor, and a data base manager. Most conventional
languages have only the first, and the second is the
responsibility of the programmer; he must write it into
his program using the language. These two components
are inteprated in di/Compiler, and can be used in two
simple steps to produce execu:able code.

Ul L aaguages ana complicrs

a4

~

The language processor of dB/Compiler is written in
Pascal, and the data base management portion {s written
in 'C.' (The language processor will soon be rewritten
in 'C' for portability.) The compiler object code is a
psuedo—code we call Dcode. It is machine—level code for
a 'virtual data machine,' or an fideal machine for
processing data. Though this might be a bit hard to
imayine, since no such machine currently exists, this
intermediate level code maximizes the efficlency of a
compiler for a language such as dBASE II.

Once produced, this object code is linked with the data
base manager to produce an executable program. Several
files combine to mimic a virtual data machine runtime
environwent that allows the dCode to execute. A direc
tly executable module calls overlay files as necessary.
The programmer is thus relieved of the burden of
designing and testing the overlay schewe.

Advantages of Compilation

Compiled programs will execute without the presence of
dBASE II. Yet they are compatible with dBASE II. They
can use data files created by dBASE II1, and they can
also create ‘data files that dBASE IT can use. llowever,
compliled programs are NOT callable by dBASE 1I command
files, nor can a compiled program call a non—complled

routine.

There are many dBASE II features which the compiler
{mproves upon. It does not address the basic flle and
record limitations, but it does fix bugs and other
deficiencies. For example, dBASE IT [ull screen edliting
features are fully supported, with much clearer defini-
tion of each possible editing condition. (There are
several serious bugs and weaknesses in dIMSE Il's full
screen editor, over which the programuer has very little
control. These are corrccted in the compiled verston of
a program, so that {t will exccute cocrectly, and predic
tably.) A full list of the dBASE II errors rectified by

33 8/84 1A=5
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d3/Compller is contained in Appendix F.

in addition to merely correcting errors, other amenlties
are added. You can SORT on multiple-field expressions

in one step, for example.
.

dB/Compiler will let also you place linked code aud data
files ou specific drives, so that you can manage an
otherwise unwieldy, large application. (The Chapter 3
section on programming strategy discusses the drive
switches one may use while doing this.)

Compiling a file may also introdoce storape and execu~
tion time savings. Generally, the larger a data base,
the greater will be the time savings when an application
using that data base is compiled. Similarly, the space
cfficiency a compiled application offers varies with the
exact nature of the requisite dBASE II command files,
including how large they are, hou and how frequently
they are called, and the number of different dBASE II
commands used.
space savings.)

Run time error detection provides protection agalnst
deleting opened files, and system read and write errors.
This errtor detection is possibly better than that of

dBASE II. A complete range ©of diagnostic compile time
and run time error messages is included. These are

listed in Appendix D.

1A-6

(The less the variety, the greater the

D: SYSTEM REQUIREMENTS

‘Target' System

A system running a compiled application requires minirum

54K (for CP/H 80) or 128K (MS-DOS, cp/M 806) RAM. This
is ‘'clear' of whatever the operating system requires.
For example, Af an operating system itsell occupies 10K
of 6UK of RAM, only 54K is available for 2 compiled

application to execute in.,

inelude a computer terminal

This “target’ system must
SE II full screen capabili-

capable of supporting all dBA
ties.

A machine running a compiled application need have ocaly
one disk drive, as long 8BS the application {tsell does
not require more than one drive.

'Host' System

dB/Compiler requires syK (CP/H 80) or 100K (KS-DOS,
cP/M  86) 'clear RAM to compile and 1ink an applica-
tion. This is in addition to whatever the operating

gystem requires.

dB/Compiler supports dBASE II version 2.4, If you ovn
version 2.3, you must run the dB/Compiler UPGEADE
procedure described in Chapter 2, Installation. This
allows the conmpiler to support your use ol memory [lles
to write mempory variables.

dB/Conmpller supports all dBASE II data access rcethods,
including INDEXing and SORTing. Buffer areas are
carefully managed to realize maximum efliciency dudng
data access. The output of every command is coapietely
compatible with dBASE II. The consultant can thus

L3 8/84



C: ASSUMITIONS

Although the compiler's error detection capabilitfes are
thotough, possibly surpassing those of dZASE 11 itself,
it 43 assumed that the compl{ler will be invoked on a
~ dBASE TII application program that is strecturally and
"logically error-[ree. (That 1is, free of syntax,
semantic, and logical errors.)

All compile time, link time, and run time errors will be
represented by the appropriate error wessage. To avoid
such errors the programmer should know which dBASE 1I
commands are unacceptable to dB/Compller (please see
Appendix C) and which dBASE II cosmands will be
evaluated differently under dB/Compiler execution
(please see Appendix B). Flnally, a compiled program
should be thoroughly tested before sale or production

use.

A compiled application must include all routines neces—
sary for successful execution. Uncompiled command files
cannot be called by a compiled commard file. Tf the
application is to allow routine maintainence of data,
commands allowing data editing, deletirz and entry must
be included in the dBASE I1 source file before it is

compiled.

This area, user entry and modification of data, is the
single most likely area for errors to occur if care is
not taken. This is why di/Compiler does mot currently
support interactive commands that would allow a user to
modify a data base without guldance, or somehow inadver—
tently cause run time execution to abort. (A list of
these commands appcars in Chapter 3, section E) All of
the necessary functions for data base creation and maim
tenance can be implemented by substituting GBASE I1
commands which the compiler supports- This approach
ensures safety, flexibllity, and the integrity of the
data being input. (Chapter 3 also locivdes a section
discussing progpramming strategics one might use in this
repard.)

1.3 g/84

D: THE DEMONSTRATION DISK

A demonstration’ disk {s provided with the -compiler {t-
self, This disk serves twg functions. First, it allows
a potential user to compile programs and evaluate
dB/Compiler. If the purchaser decides that dB/Compller
is not what he or she wants, the package can be returned
to WordTeoh for a refund, less a handling charge, pro-
vided the security seal on the compiler disk itself is
intact and not tampered with. I WordTech deems the

~security seal to be broken in any way, WordTech will

consider the purchnase complete and the return option
voided.

Second, the demonstration disk provides the programmer
or consultant with a weans for compiling limited-use
programs to give to clients for trial and inspection.
The sample compiler on the demonstration disk -allows
compilation of dBASE II programs, but it will only allow
sixteen records to be entered into the data bases or
processed by the command files in those programs. An
application compiled by the sample compiler can effec-
tively demonstrate a product while removing the tempta-

tion for illieit copying.

Installing the Demonstration Disk

The sample compiler and linker is installed and operated
in the same way that the actual compller is, in a few
simple steps. It comes with it's own installation pro-
gram. Please follow the instructions in Chapter 2.

L3 8,84
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Opcrating the Demonstration Disk

All the operatlons described in Chapter 3 can be per-
formed with the sample compller. You might use it to
investigate the QUICK START section of that chapter.

WordTech recommends that all functions be investigated
before the Compiler Service Disk is opened. WordTech
will not acccot packages for return where the Seivice
Disk has been opened. :

Please note the restrictions on semantie and conmand
usage that the compiler imposes. While these are mini-
mal, they can mean that without minor modifications a
dBASE II application will not guccessfully compile,
link, or execute.

You might check out some of the unique features dB/Cor—~
pller offers. For instance, it will allow you to SORT
on many fields at once by compiling a command line such

as

"SORT ON FIELDL + FIELD2 + FIELD3 TO QMB0O3

When using the sample compiler, there is an important
point to remember. Compilation of a dBASE II applica-
tion with dB/Compiler will not always appear td result
in faster execution of that application, or in a module
that occupies less memory than the original version of
the application. The size of the program portion of a
complled application depends cn the structure of command
files, how they are called and how frequently, their
size, and the commands they contain. The execution time
of a complled application depends both upon the above,
and also upon the data bases involved: the number of
records, their size, the number of fields, etc.

The sample disk will probably not demonstrate the execu
tion efficiencies you wi{ll realize {f you complle an
actual application. 1t will probably be slower, sioce

p-2

The Demonstration Disk

generally the performance dB/Compller offers Increases
geometrically with the number of bytes in a data bhase.
The sample disk, as mentioned beflore, only allows limi-
ted data use; this can limit the demonstrable eflec—
tiveness of the compiler. Should you have questions
about your programming needs and dB/Compiler, please do
not hesitate to contact WordTech to let us advise you on
the performance efficiencies you may expect to realize.
+

L3 8/84



INSTALLATION

A: INSTALLING THE COMVILER

You should ensure that you have the right dn/Compiler
version for you system: ie. CP/M 88, CP/M 86, MS-LOG or
[C-D0G.  The FC-DO5 version (and cross-linkers to PC-
DOG) Goes ot mead to be installed.

O.mv2rs of ABASE II version 2.3 should run the dB/Com-
piler UPGRADE procedure to allow it to support use of
memnory files to resd menory variables from. Please see
Section C of this chapter, below.

A menu-driven process, contained in INSTALL.COM, in-
stalls dB/Compiler for a development system's terminal.
This process installs the linker library for terminal
attributes. The linker itself produces a file that
allows an spplication to be installed.

dp/Compiler always assumes an 'intelligent' terminal
capable of dBASE I1 full-screen operstions. This holds
true for both the 'host' and 'target' (client) systems.

Installing the Linker Library

dB/Compiler includes an installation program, ‘which can
bas invoked by entering INSTALL (rom the operating systen
prompt. This menu-driven program sets up the linker
library file (with extension .LIB). The library file
should be on the same drive as the installation progran
during execution. For CP/M 80 two library files are
included; the file to be used should be present when the
inatallation program 19 executed.

The install program offers many terminala as menu

241
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The install program offers many terminals as menu
clwices. If a particular terminmal is not to be, foud on
the list, one can select a menu-driven process to speci-
fy the necessary terminal attributes.

02 a linker library is installed with a particular set
of terminal attributes, all applications linked by
the linker will contain those termimal attributes as a
62fault. This saves the programmer from having to in-
stall a linked application before testing it. '

It is mot necessary to install the compiler itself; oaly
the library for the linker need be installed.

The BC-DOS version, and cross-linkers to FC-DOS, need

not have their libraries installed.

202 ,
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Inatalling an Application

~

B: INSTALLING AN AIPLICATION

d/Qumpiler linkers produce a file t allows a com-
piled application to be installed. The first letter of
this file will be the first letter of tme arplication's
name; the rest of the name will be INSTALLOOt4, as in
AINSTALL.COM where the name of the application is
FOONT.

Please note that two different arplications with differ-
ent names, such as ACCOUNT. and AGENCCNT, can have
installation programs with identical names, such as
AINSTALL.QOM.  This could lead to problems if the pro-
gram daveloper needs to kesp both applications cn the
same disk. One of the installation programs could
easily be renamed, using an operating system rename
cannard, to avoid confusion.

The installation file for the compiled gplication is
not necessary if the compiled application is to execute
o a system with the exact terminal attributes of the
Geveldpment system. Also, this installation file is mot
necessary for execution of the application once the
application is installed.

If the target system has terminal attributes othsr than
those of the 'host' system, the end-user can run the
application's installation program to install it for the
target system. Most terminals are listed as menu
dwices, and the end-user need merely choose the correct
entry. If a terminal is not listed, the end-user can
choose a menu<driven process to specify the exact termi-—
nal attributes required. This procedure is very similar
to tha2 dBASE II installation procedure.

i
5

1.3 A/M4

dB/Compller Relerence Manual

M5-DOG and IC-DOG Applications

%
A CXIFIG.SYS file must be prepared to boot a system that
will be rumning a compiled application under r?s-oos or
PC-DOS. CONFIG.SYS specifies how a system i3 to be
managed, and MS-DOS and PC-DOS look for it during a
boot. If CONFIG.SYS is not found, MS-DOS and FC-DOS
manage a systan according to certain d2fault parameters.
These Sefault parameters must be cwanged for a d/Gon-
piled application to execute properly. The changes ma¥
be made simply by including the correct version o
QXFIGSYS on the default drive when a system that will
be nnning the compiled application is booted.

That version of COXFIGSYS should include a line speci-
fying:
FILES = X

where X is some number greater than eleven. MS-DOS ard
PC-DOS reserve eight file spaces as a dgfault, but
twelve are reguired for execution of a compiled applica-

tion. ‘
i i i ANSI
For MS-DOS, if the run time system contains an
terminal (such as the IBM IC does) the MS-DOS OXNFIGSYS
should acknowledge this by containing the statement:

DEVICE = ANSI.SYS

If this line is mot included and the system running Ms:—-
DOS includes an /WSI driver the compiled applicaticn’s
screen displays will not work properly. When this
statement is includad the MS-DOS file ANSI.SYS must also
be included on the d2fault drive of a system when it is
booted to rui a compiled application.

Thz preceding statement, DEVICE=ANSI.SYS, is not naces-
sary in FC-DOS GXFIGSYS files, _

o

For both MS-DOG and IC-DOG, OXFIG.SYS may includ2 an



IS tibhg ad g reaiacanad

optional lin2 to maximize performance:
BUCTERS=16

Tive bulfers 32fault is two. Sixteen takes a little more

mano but speed ; _
alsorh)‘; usad. S thirgs tp, HNore thsaliGiRCcel Gy

The CONFIG.SYS file may be created in any one of a
ntxfnber of ways. A standard word processor or text
ejitor may be usad to create it. Or, tboth?f ccmmam
may b2 us=i, as in the following exafnple:- -

Fram the cperating system a programer types:

A> COPY ON: OXFIG.SYSCTR>

FILES=12<CR> o
DEVICE=ANSI . SYS<CR>

BUFTERS=16CR>

A

('r‘rzj aﬂfsﬁit QXTIG.SYS is created from th  ~xsole
a N L q0i A = ) -
ekilcind ines are inserted. ~Z compictss 4he edit

Once the proper CONFIG.SYS file is cremmd, it may be
) o S

1r)l:‘1u.:xad ™ 3 cqnpiled application's distir  ntion war4l
It's inclusion will then be ‘transparent' at run time

L3 8/84 2B-3
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C: MEM FILE UPGRADE - 2.31'1"0 2.4

rlps dBASE II version 2.l.  Version 2.3

applications can b2 compiled if 2.3 memory files are
upgraded to 2.4 version memory flles. A program is
provided with the operating copy of the compiler to

allow this.

dB/Compiler suppo

To upgrade a 2.3 version memory file to a 2.4 version:

From the system praupt, enter
UPGRADE filenamel [ rilename?2]

memory files. If you do not

Both files should be
RADE assumes the filenames have

specify an extension UPG
a .MEM extenslon.

med, that file 1s changed to a 2.1
The old version of the file is put
is the same, except it is prefixcd

If only one file is na
version memory file.

in a file whose name
with a $.

Example 1C.1

A 2.3 version file, HEHF}LE.HF.I-1, s upgraded to 2.4 with

the command:

UPGRADC MENFILE-MEM.
MEMFILE.MEM is now a 2l versl
stored in $MEMFILE-HEM.

on. The 2.3 veraion 1is

filenamel (2.3 version) remains

If two files are named,
jon of it 1s created and naned

unchanged, but a 2.l vers
filename2.

13 8/94
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Example 1C.2
MEMFILE.FMFM is upgraded to 2.4 with the command:

UPGRADE MEMFILE MM2Y

The 2.3 version, MEMFILE.MEM, remains unchanged.

2. yersicn offspring is stored in MEM24 MEM.

U

OPERATIONS

A: QUICK START

1) dB/Compiler can be installed using the INSTALL.COM
program providd to specify termiml attributes for the
linker library. (The FC-DOS version does not need to be
installed.) This is all the installation that”is nor—
mally necessary. Ono2 the linker library is installed
all linked applicetions will have its terminal attri-
butes as defaults. The linker also prodwes an instal-
lation program that allows these defaults to be changed

2) Owners of dBASE II version 23 can use ap/Oompiler
with memory files after running the UPGADE procedure
gescribed in Section C of Chapter 2 (Installation)-
This procedure converts .MEM files to a form usable by
gRASE II version 2.4. ,

3) The MS-DOS and EC-DOS versions of dB/Compiler are
copy protected. For those versions the instructions
which follow assume that the dB/Compiler distribution
disk is present in the dzfault drive of the system in

use. For more on CORY protection, see page 31-5.
4) The basic command to invoke the compiler is:

DEC [-_A]‘ (-ox) [-P] [-V] [d:ive]filemme{.extension}

The file specified as filemame, and any .FRM files it
uses, will be compiled. If m extension is specified,
the compiler will assume the file has a OMD extension
If no drive is specified, the compiler will assume
<filemame> is cn th2 logzed drive.

L3 884 3a-1
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Compiled cbject cod2 is written to a file with a naine
prefaced by a S. MAILIST.CMD would be, in compiled
form, SMAILIST.OMD.  (Cbject code from the Gamonstration
compiler is marked with a § rather than a §, as in
#ILIST.QD.) 3

=\ tells the compiler to automatically compile, .in ore
pass, all other command, form, and format  files called
by <Filenamed. These files must all reside on the same
drive as filename. Drive prefixes of files with LMD,
FORMAT TO, and REPORT FORM command lines. (See Drive
Specifications in Section B, below.)

-D specifies a drive to write object code files on,
where the drive letter is not followed by a colon (%:7).
If this option is not used the object code will be
written to the disk <filename> resides on.

Compilation normally will stop if any error conditions
are detected. A message line describing the error and
its file line number will be displayed. Compilation
will resume if anything other than “C is entered. cc
always causes compilation to abort.) The -P option
eliminates the need for keyboard input following an
error message so that compilation may be left unattend-
ed. This is a useful option in conjunction with a

! frinter.

Yormally each line of a dBASE II commard file is conted
as it is compiled, and this count is displayed. The -V
oction turns off this lire cowt. Ay error messages
will still be displayed along with the line rumber the
error occwred o -V is ws2ful in conjunction with the
-P optim.

5) Th2 mative linker is invoied with the comenand:

Ebvers> [-0=g) [-CJ) [-Br) (-Xtv] [-L]
[Crive] filename[.extension]

ey
F

|
|
|
|
|
|

Quick Start

ot
pel<vers.> [-1] [-Dz} [drive] filenzme].extension)

. he version of
where 'vers.' is an abbreviation for t _
d8/Compiler in use, as in DBIMS for the MS-DOS ver;;mé
[BL8O for the CP/M version, etc. Do not include

“(or §) in the filename.

The first ,form above produces gxecxitzble clfdz dm the
form of wp to five files (the pumeer” of overlays deperds

upon the version of dB/Campiler being vsed):

Those files are:

name length
cpM 80: FILENAME.COM ab:t.rt 14K
FILENAME. OVL van:fable
FILEAME.OVL variable
FILENAME. OV2 variable
FINSTALL.QOM about 14K
M5-DOS FILENAME. EXE dth 90K
' FILEMAME.GV1 \arfable ‘
FILENAME, V2 wriable
FINSTALL.EXE" aout 24K

The PC-DOS is similar to the MS-DOS version, but no
installatien program is produced.

The second form (with the -I o?tv_ion) of thed}:%;
command produces a file that is limked but not direc

executable.

-D specifies the drive(s) t.o_whid: 'to wri)te;rgfngg
linking, the .OV1 (first specifier -’z _albove .
(sacond specifier - 'g' above) ovexlay files.

-B specifies the drive on which the linker library (»;i{tg
extension LIB) will reside during l}nkirq. RDI:LC;’/LO”
note that two libraries are surplied. The -L op

-3
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below specifies which library to use.

-0, under CP/M 80, specifies the drive to which to
write, after linkimg, the .0X{1 file, the installatiom
program, and the third overlay (.OVL) that the linker
produces.  Under MS-DOS and PC-DOS —O specifies the
drive to which to write the .EXZ file ard the installa-
tion file. .

-X (CP/M 80 only) specifies the drives where the W1
(Eirst specifier - 't' above) and .0V2 (secornd specifier
~-'v' above) overlay files will reside at run time.

-L (Cp/M 83 only) specifies a S56K-memory . library (CPM
80) rather than default 54K-memory library. If the
application will not be executing cn a hard disk and/or
RAl4 disk system, use of this option is strongly sug-
gested. s

-1 (form 2, above) specifies that linked code will NOT
be executable, but rather will be linked into one object

cod2 file. This file can then te linked again to pro-

duce executable cod2. This optien allows many files to
_be corbined for ease of handling.

6) A compiled and linked application can be run by
entering, from the operating system prompt, the name of
the executableé file. The overlay files must all be
present as specified (or default-specified) during the
linking process. A specific version of CXFIGSYS must
be present at run time under MS-DOS and RC-DOS, as
described on page B2

7) dB/Cormpiler imposaes some restrictions on dBASC 11
usage (Chapter 2, Section E; amd Myperdix Q). There are
also some semantic differences (Appendix B).
Programmers with larae and/cr complex applicaticod
should probably expact to have to spend a reasonable

ELEn!]

oot}

-

amount of time rewriting code so that it will compile
and/or execute properly. Chapter 2, Section F, Program-
ming Strategies, was designad to aid this process.

Exarple:
The comand
DC -2 MAIL

causes the mail list program supplied on the
dB/Compiler demonstration disk to te compiled. All the
mailist command, format and report form files should be
on the disk with the mail system No colon is used in
the drive specifier in the command lire.

The CP/M 80 command
DBLE0 -Db Ob -L MAIL

causes the object code to be linked into executable.form
which is written to drive B:. The CP/M 80 larger linker

i library is used (because of the CP/M 80 -L option).

Undar CPAY 83 the files produced are:

MAIL.OM
MAIL.OVL
MAIL.OVL
MAIL.OV2
MINSTALL .G

Other compfler versions produce fewer overlay files.

MINSTALL.OOM is not necessary for executign, bt can bte
used to install the compiled agpimation. The
applicaticn can execute after MAILOXM 1s called from an

operating systen prampt.
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Exarple:
The fﬁ—&,\,"‘ version canmand:
| DOLMS ~1 ACCOUNT
causes the cbject code file SHOCOUNT.PRG, ard all the
other .PRG, .FMT ard .FRM files it invokes, to b¢ linked

into. one object code file, named $ACCOUNT.PRG. The
previous contents of $HIOOUNT.FYG are destroyad.

Notes for MS-DOS and PC-DOS

A CONFIG.SYS file should be prepared as described in
Qupter 2, Section B.

I1f the overlays .0Vl and .OV2 will not reside on the
szme run time drive or directory as the .EXE file, their
location can ke specifad at nn time. At the operating

System prompt enter the name of the application in the
fomm: .

FILBRME Z:\X\Y

where Z:\X\Y is the directory.location of the overlays.

-6 , 1.3 8/84

B: COMPILING AN APPLICATION

A dBASE II program is compiled into independently execu-
table cod2 by a simple, two step process. In the first
step, the program is compiled using dB/Compiler's com-
piler. In the next step, compilation object code is
linked using @B/Compiler's linker. The linker produces
an executable file, overlay files, and an installation
program for the application. A finished application

program can be run merely by entering, from the opera- -

ting system prompt, the name of the executable file.

The Basic Command

The compiler can be imvoked, at the operating system
prampt, with the comand:

= [-A} [-Dx] [-P} [-V] [drive] filename [.extensicn]

Follow this command with a carriage return. The file
specified as filename will then be compiled. Amy form
files imoked by the command file will also te canpi led.
b other commard or format files will be compiled unless

the automatic option (explained below) is used.

The MS-DOS and FC-DOS versions of dB/Compiler are copy

protected. The dB/Compiler distributiocn disk containing
the appropriate .EXE file must be in the Gefault disk
drive of a system when the compiler (or linker) is
imvoked. The Instructions which follow are generally
true for the copy protected versions, but they can be
augmented by the informaticn on pege 3I-5.

If no file extension is specified the compiler will
assume the file to be compiled has a .CMD extension
(CP/M 80) or .PRG extension (MS-DOS, [C-DOS and CP/M
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! 86). If no drive is secified the compiler will assume
! file is on te loggad drive.

Itry of “C or <escape> at any time causes compilation
to abort. i

Relocatable object code files are constructed during
compilation, one for each command or format file
compiled. These files are recognizable' by their file
names, which begin with a $ (or a # for the Gemonstra—
tion compiler) and are completed with up to seven let-
ters of the name of the originmal file. Thus, the file
MAILRPT.QMD would be compiled into SMAILRPT.OMD,.

Object code files are written to the same .drive
<filename> is on as a default. The -D option (explained
below) can be used instead to specify which drive to
write object code on.

- Normally each lire of a command file is counted as it
is.compiled, and this cownt is displayed on the screen.
The -V cption turns off this cowmt, and the -P option
eliminates the need for keyboard input following an
error message.

Example ZB.1

A programmer working in MS-DOS wants to compile the
following @BASE II command file AGEACCT.PRG, which re-
sides cn the logged disk in drive A:

**NOO0UNTS RECEIVABLE AGING FROCESSING
USE AGEREC

DO AGING

DO B:EXAMINE. 111

REFORT FO{ AGEL

REEORT FORM AGE2.TIT

SET FORMAT TO BLUE

READ

Clraog oan sgplicauion

J

The dB/Compiler command:
DeC AGE(CT

causes AGEACCT.PRG to be compiled to the object code
file SAGEFOCT.PRG, which also resides on A, The report
form files AGELERM and AGELTIT are also processad ard
incorporated into SAGEACCT.OMD, so they must reside m
the same drive as AGXCCT.OMD. No other files (such as
AGING and EXAfPLE.111) are complled.- Example 3.C.2

:
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links this file.

Hote that it was not necesgary to specify the .CMD
(or .PRG) extension; that is assumed as a default. MNor
was it necessary to specify the .FRM extension of the
file AGE1; that was assumed as a default.

If we were still logged on drive A, but AGEACCT.PRG,
AGE1.FRM, and AGE2.TIT were all on the disk in drive B,
the compller command:

[BC B:AGEACCT

would cause AGEACCT.PRG to be compiled. The object code
file $AGEACCT.PRG would be written to drive B.

Automatic Compilation

Any separate command and format files that are called
by the compiled program will NOT be compiled unless the
-A (for automatic) option is used. Il it is used, the
compller will automatically compile all other command,
format, and form files called by the file specifed in
the command line. A maximum of 64 command files and 32
report forms may be compiled at any one time using this
‘opticn. (See Section F of this chapter for strategies
regarding applications with greater numbers of files.)

The compiler displays the name of each file being
compiled. It displays the count of compiled lines if
the count has not been turned off with the -V option.

The compiler makes certain assumptions as it compiles
under *this -option. These assumptions concern the de-
fault file extensions of the files it looks for, and the
drives it will look for these files on.

L3 8/84
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Filc Extensions

If a file is called by a DO FILE, SET FORMAT TO, or
REPORT' statement, and a fllename extension is not speci-
fied, the compller assumes the called file will have an
appropriate extension. Thus, the conpller exgects a
file called by a DO statement to have a .CHD (or’.FRG in
MS-DOS) extension, a file called by a SET FORHAT TO
statement to have an .FHT extension, and a file called
by a REPORT FORM statement to have a .FRH extension.
Other extensions may be used if desired, but they must

' be specified in the calling statement or the coupller

will not find the file intended. If the compiler does

' not find a called file it does not abort, but instead

skips it; the file can then be compiled later, prior to
1linking.

Drive Specifications

For the three commands mentioned above, DO FILE, SET
FORMAT TO, and REPORT, the compiler Ignores drive pre-
fixes in the filename called. All these files HUST
reside on the same disk as the [ile being compiled.
This is true no matter what the intentions or flow of
the original dBASE II program. (See Seotion F of this
chapter for design strategies.) If the compiler cannot
find a file that is actually on another disk, aa error

. message appears, but compilation does not abort. The

compiler merely skips that file, which can be compiled
later.

For ail other statements and commands, drive prefixes
will be noted and interpreted as they would under
dBASL FT executlion.

Exauple B.2

After using the PIP (or COPY) command to move

3B
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~

AGING.PRG to drive A from a disk in drive B, a program-
mer invokes the compller by entering:

ICC A AcEACCT
AGEACCT.PRG of Example 33.1 is complled to ¢ACGEACCT.PRG.

The following files are also compiled since the automa-
tic option was invoked:

file: compiled to:
AGING. PRG $AGING. PRG
EXAMINE. 111 $EXAMINE. 111
BLUE.FMT $BLUE.FHT

Note that in the original dBASE II command file the
extensions .CMD (or .PRG), .FRM, and .FMT were not
always specified but the compiler could infer the neces-

© sary information from context. Note that eccentric

extensions (such as 111, .TTT) were specified. Had
they not been, an error condition would have resulted as
the compiler decided, from context, that it was to look
for EXAMINEPRG or AGE2.FRM which 1t would not be able
to find. 1In this case the compiler would not have
aborted, but would continue conpiling other files; the
missing file could be compiled 1later (without the -A
option) prior to linking of the application.

Example 3B.3

Assume the programmer in the previous example did not
COPY (or PIP) B:AGING.PRG to the drive AGEACCT.PRG is
on. The compiler would generate an error message when it
reached the command line DO B:AGING because it would
ignore the drive prefix, search disk A: for AGING.PRG,
not find it, and complain. This would not be true for
many other coammands, where the compiler does pay atten-
tion to the drive prefix.
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I=D lets you specify which drive to write compiled code
'to. Follow the -D with the drive letter, but do not
include the colon which is standard for drive names. I
you do not use this option to specily a drive compiled
code will be written to the same drive. that the -file

being compiled resides on. 2
Example 3B.Y:

A programmer operating on drive A: enters the command:

|

l' DBC -DB AGEACCT

while AGEACCT resides on drive A, The compiled f1le
$AGEACCT.CMD is written to drive B: lote that no colon
was used in the drive specifier.

* Continuous Compilation i

Normally compilation stops when an error is detected.
‘Compilation will resume when anything other than °C or
escape> is entered. The -P eliminates the need for
keyboard input following each compile time error detec-
ted. The compiler can thus run unattended, and can,
feach the end of a file without further input from the
programmer.

his 13 a useful option in conjunction with a printer
and your operating systenm print commands. I many error
messages are generated during one compilation the ini-
$1al messages might be 'shoved® ofr the screen by later
ines; using the printer with this option ensures that
those early messages are not lest.
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No Linc Count

The -V option turns off the line count mechanism. Error
messages and the line numbers they refer to will still
be displayed, but the count of successfully compiled
lines will not.

Object Code

All of the above modes produce relocatable object code.
This code 1s distinguishable by its file name, which is
its dBASE II name prefixed with a ¢ (¢ for the demon-
stration compiler). For example, the dBASE II command

. file TEST.CHD would be compiled into a file called

$TEST.CHD.

- If a name is already 8 characters long (the maximum

allowed by CP/M and MS-DOS) the last character of the
name is truncated to accomodate the & For example, the
file CONQUEST.CHD would be compiled into a file called
$CONQUES.CHMIX This letter will be restored when the code
is linked, so that execution of the finished, linked
application could begin after typing COHQUES'I‘ from the
CP/H or MS-DOS prompt.

Please note' that while there are ten significant charac-
ters Yor a filename, and extension specifiers are re-
tained intact by the compiler, the eighth character of a
nane is NOT significant, and might be temporarily drop-
ped by the compiler. This: can result in confusion 1if
the programning practice of using f{lenames which are
identical for seven characters, then distinguished by
the eighth “(such as ACCOUNTA.CMD, ACCOUNTB.CMD,
ACCOUMNTC.CMD . . . ACCOUNTX.CMD) is used. The authors
of dB/Conpiler recommend that the fllename extension,
which dB/Compiler fully supports, be used as wmuch as
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]
' gossible £ distinguish flles.

‘The object code (called dcode) the compiler produces is
[ psuedo-code, a machine level code for a virtual data
&achine. (For a discussion of ‘the relationship or this
code to compilers and dBASE II, please see Chapter 1.)

ordTech Systems, Inc. is currently exploring implemen-
Eation of such a data base machine for thé IBM-PC. This
implementation would allow dcode to execute directly.
dB/Compiler would then be a compiler in the classic

nse. .



C: THE NATIVE LINKER

Qo ject code produced by dB/Compiler must be successfully
linked to be.machine-executable. A 'native' linker pro-
duces executable code for the operating environment in
which compilation originally occurred. A 'cross-en-
vironment' linker works in one environment. to link ob-
Ject code that was originally produced in e different

environment.

Linking accomplishes tasks such as specifying the ad-
dresses of data management functions and producing an
executable file. It can also be used as a development
step, producing executable code for an environment other
than that your compller runs in.

Cnce an application is linked it can be run by calling a
* linker-produced executable file from the operating
system. This executable file will call the overlays as
necessary. These overlays must reside as specified (or
"default-specified) during the linkage process.

The dB/Compiler linkers have been designed to be as easy
to use as possible. Unlike many other linkers, which
require the programmer to specify exactly which files
are to be linked, which overlays are to be used, etec.,
the dB/Compiler linker can operate with only the bare
mininum of programmer specification (such as ‘one flle-
name.) The programmer has also been allowed flexibility
for dealing with problems relating to the capacity of a

system.

(ne way this was achieved was by designing the linker to
only include those data management functions that an
application actually requires for execution. For exam-
ple, 1f no SORT command is used no sort capabilities are
included in the finished application. Another was by
designing the linker to allow programmer specifications
when necessary.,
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Three types of files are produced by the linker: an
executable file, with extension .COM, overlay files
which it cal’s, and an installation program. The over-
lays allow the object code of the compiler to execute in
real machine environments. When linking is'compl'etc the
application can be run simply by typing the applica-
tion's name.

Once linked, an application’s name should not be changed
using operating system commands such as REN (or PIP).

Invoking the Linker

The native emvironment linker is invoked by entering the
name of the linker .COM file at the operating system
prompt, along with the name of the file to be 1inked
(including drive and extension, if necessary but omit-
tipg the § which distinguishes canpiler object code).
This file must have previously been compiled (or linked

h

under the ~I cption explained telow).

If a system of files is to be linked, only the file
whic.h.coordinates and calls the other files need be
spec1.f1ed in the link command. However, all other files
required must be present on the same disk. If a
required file cannot be found the linker will abort,

Up to two hurdred fifty six (256) cbject code files can
be linked in any one pass,

The MS-DOS and RC-DOS versions of the linker are copy
protected. _ The instructions which follow can be
augmented with the copy protection information found on

pagje 3I-5.
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The basic form of the conmard is:

DeL<vers.> [-Dmg) [-05] [-Br) (L] [-Xtv]
[drive] filename|.extension]

or
BL<vers.> [-1] [-Dz] [drive] filename[.éxte')sion]

wheFe <vers.> starnds for the dB/Campiler version in use,
as in MBIMS for the MS5-DOG version, DELS6 for the CP/M
86 version, etc.

The oommanﬂ options -0 and -D specify where code should
be written to at link time. The -X option specifies
where modules of finished cods will reside at run time.
-B specifies where the linker library file will reside
dwing linking. -I initiates the first of a two-step
linking process (an aid in integrating large applice-
tions). -L specifies that the CP/M 80 larger linker
library be used rather than the S2fault linker library.

Deflault Linking

If nooe of the linkage specification options are used,

the file specified as <filename> is linked. All .

routines embodied in separate command files that are
called by the specified file are automatically also
linked and so must be previously compiled and present on
the same disk as the file specified. If no drive is
specified, the logged drive is assumed. If no Sestina-
tion is specified, linked cod2 is written beck to the
drive <filename> resides on. If the -I option is not
used the linker produces up to five files. If the -B
op_tion is not used, the linker library you will use
(with extension .LIB) must b2 on the same drive as the
file to be linked. (ndar CP/M BO if the -L option is
not usad, the d2pfault library (for 54K free PAM at run
timz) is used rather than the larger libracy.

L3 e/8d 3C-3
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Exarple X.1
;The following CP/M 89 &3/Copller comad:
BL8Y MIL

causes the file SMAIL.CMD to be linked Into executable
code. The five files praduced are:

MAIL.CM

MAIL.OVL

MAIL.OV2 r
MAIL.OVL
MINSTALL.OM

. MINSTALL.OOM is a program that will install MAIL in its
run time enviromment but is not necessary for execution
of the application. MAIL.OOXY will initiate execution of
the application in its, run time environment.

' 16-bit versions of @8/Compiler might praduce fewer than
" three overlays, depending upong the version.

Filc Sizes

The .COM (or .EXE) and installation files produced by
the linker are always of a fixed length. The length of
the overlays will vary according to the size and struc-
ture of the criginal application.

Large Memory Library

Two linker libraries are provided with the CB/M 80 model
of dB/Compiler. The default is for use when the run
time system will only have 54K clear RAM. Mamy run time
systams will have more free RAM, and the programmer can
use th2 -L ortion to specify that a larger library, for



56K RAM clear at run time, be usad during linkinz. TO
MAXIMIZE RN TIME FEFFORMANCE IT IS STROGLY ROCCUMEX-
DED THAT THE LARGE MEMORY OFTIOH BE USED WHE2NEVER
PCSSIBLE, ' :

This option only applies to the CP/M 8O version of
dg/Carpiler.

L3 8/84 XA

Library Location

.

Tne -B option specifies tha drive on which the linker
library (with extesnsion .LIB) will resids during link-
ing. As a derault,.'i‘t §s assumed the library file will
be on the same drive as the file(s) being linked.

Tnere are two library files supplied with CP/H 80 ver-
sions of dB8/Compiler: IBLBG.LIB, and [BLBOL.LIB (for 56K
or more RAM at run time). The library to be used
is specified with the -L option above. Whichever is
used, it should reside as specified with the -B option.

Non-Executable Output

Tha -I option gives the programmer considerable flexi-

bility when planning a system. This version of the link

command specifies that the file produced will be in a
form that is linked (integrated), but not executable.
It must be linked again before it will be executable.
As with the previous form of the command, all other
command files that are called by FILENAME will be linked -

autcoatically.

~

This form of the command lets one 1ink many files into &
single file. For example, 256 is the paximium number of
object code fAiles that may be linked in one pass of the
linker. If more than 256 object code files must be
linked, 255 can be linked under this option as a first
step; they would then be counted as one file in tHe
second step. This single 1inked file would also be
easier to transport to various disks than 255 component

files would_ be.

A file linked uslng this option retains its name and §
prefir unchanged. )

x-5
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Example 3C.2

When AGEACCT.PRG of Example 3B.2 was coamplled, the
following files were produced:

$AGEACCT. PRG
$AGING. PRG
$EXAMINE. 111
$BLUE.FMT

Assuning that the above files are all present on the
logged disk, the MS-DOS linker command:

DBWMS -I AGEACCT.PRG

causes $AGEACCT.PRG to be linked into non-executable
destroyed. The new $AGEACCT.PRG includes all of
$AGING.PRG, 4EXAMINE 111, and $BLUEFMT. Although those

three files are incorporated into $AGEACCT.PRG, they
themselves are left unchanged.

Drive Specilication

The -X, -0 and -D options let a programmer distribute
compiled, linked code among available space In a system.
There are up to five component modules to a finished,
linked application (including the installation file
which can be used to install a finished application).
Tnese modules are not further divisible, but they can be
separated 1if space considerations dictate. The program-
mer then need only ensure that he has instructed the
end-user on how the system was designed (i.e. disk
containing .0Vl and .0V2 in drive B:, etcJd.

The -D optlon specifies the drive on which to write two
of the overlay files (those with .0Vl and .0V¥2
extensions) the linker produces. Please note thal this
does NOT specifiy how the [lles will be arranged at

‘form. The previous contents of $AGEACCT.PRG are -’

The Mative Linker

run time.

‘ ”
If ‘the -D option is not used, the default is the drive
the file being linked resides on. If only one drive
specifier is used, both overlays will be written to that
drive. If two are used, .0OV1 is placed on the first,
and .0V2 is placed on the second. These two overlay
files are of variable length, depending upon the length
of the command files in the original application. Thus
this option allows an executable module to be distri-
buted ~mong the avallable space of a system.

One may only specify one drive if the -I option is also
used. One may specify two drives when not using the -I
optiom. If one uses -I and -D and attempts to specify
two drives, the second specification will be ignored and
only the first will be used.

The -0 option specifies where to write the .EXE (or
.COM), .OVL and installation files produced by the
linker. Please note that this does not specify where
those files will reside at execution time. The default
destinaticn for these files is the drive where the file

being linked resides.

The -X (CP/H 80 only) optiom specifies where two over-
lays (those with extensions .0V1 and .0V2) will reside
during execution of the finished application. Use the
option in the form -Xzg, where z specifles the drive for -
.0V1, and q is the drive prefix for—0¥2. The .COM and
.OVL files may reside anywhere as long a&s they are oa
the same drive. If the -X option is not used the
default will be the logged drive, i.e. all four files

pust be on the same drive at execution.

Location of the .0Vl and .OV2 overlays can be speciled
under M5-DOS at run time in one of two ways. One way is
to enter the name of the application at the operating
system prompt in the form:

.CFILERMAME> Z:\A\B
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where Z:\A\B is the directory location of the two

overlays. Alternatively, the M3-DOS cormand @

SET DBC=Z:\A\B

3 . .
may be used at run time to indicate where the .EXZ file
should look for the overlays.

Exanple 3C.27

A programmer working under MS-DOS and logged onto drive

‘C: invokes the linker with the command:
DBLMS -DA SALESUM

SALESUM.OV1 and SALESUM.OV2 are written to drive A.
Wnile still logged onto drive C she could immediately
test the application by entering:

SALESUM A:\B\C

where A:\B\C was the last directory she had used while
on drive At

Example 3C.3:

~

A programmer operating under CP/M 80 and logged oa drive
A enters the linker command:

DBLEO -DBA -BA -XC B:CONQUEST

)
(@]
1

|

i -
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The object-code file B:¢CONQUES.CHD is linked into an
executable form. Executable file CONQUEST.COM,
and CONQUEST.OVL and CINSTALL.COM are written to drive
B, as is CONQUEST.OVi. CONQUEST.OV2 is written to drive
A. When an end-user runs CONQUEST, CONQUEST.OV1 and
CONQUEST.OV2 must reside on drive C as specified hy the
-X option. CONQUEST.COM and CONQUEST.OVL can reside
anywhere at run time as long as they are on the same
drive. '

Example 3C.4:

A progrénimer‘ enters the MS-DOS linker command:

_ BLMS -I -DBA CONQUEST

i

j The object-code file $CONQUES.PRG and the files it calls

|are linked. The previous contents of $CONQUES.PRG are
destroyed, and the new $CONQUEST.PRG is written to B.

. The second specifier of the -D option, A, 1s ignored.

Example 3C.5

. A programmer has an application, AGEACCT.CMD, which ia
' just large enough that space is tight on the system the
application will be running on. During prograam
development and testing the programmer established that
for this particular application AGEACCT.OV1 1is the
largest file by far. AGEACT.OV2 is smaller but still
rather large. Two of the other three files are of fixed

- length, about 14K Tne programmer also knows that, by

installing the application before he gives it to his

. client, he heed not include the install program in the

files he gives his client. Tne CP/M 80 linker command:

[BLBO -XBA AGEACCT

'spccil‘les that at run time AGEACCT.OV1 omust reside on

drive B, and AGE»}CCT.OV2 must reside on drive A. The

o

i
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and AGEACCT.OVL can go anywhere as long as they are
together on ths same drive.

Exauple 3C.6

~

A programmer working in CP/M 80 wants to link an art
investment tracking application that she has discovered,
during development and testing, strains her system's
disk capacities. She has also determined that the file
with extension .OV1 is the largest file of the finished
spplication. She places her compiled object code files
on drive A, along with requisite linker files DBL8O.COM
and DBLBOL.LIB (she wants to use the larger memory
model). The linker command:

[BLBO -0 -DBA -L ARTGOODS

l1inks the application into executable form.
ARTGOODS.COM, ARTGOODS.OVL, ARTGOODS.OV2 and
AINSTALL.COM =are all written back to drive A.
ARTGOODS.OV1 is written to drive B.

Running a Finished Application

When an application is successfully compiled and linked,
it consists of several modules: an executable .CCM flile
three overlay files, and an installation program for the
applicaticn. Tne application can be run merely by bav-
the user call the .COY or (EXE file [rom the operating

system pronpt.

13 8/84 x-9
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'Example 3C.6

;A consultant has written a program, called CONQUEST, to
ltrack a football tecam's season statistics. The conpiled
and linked version of CONQUEST for.CP/M B0 consists of
CONQUEST.COM, three associated CONQUEST overlays, and
CINSTALL.COM, an installation file. After CINSTALL.COM
has executed once, a linebacker can run the program on
the team's computer by entering CONQUEST from the opera-

ting system prompt.

INotes on Exceulion

|A SORT operation requires that a temporary file be
‘opened at run time. This file is opened on the same
drive that the file being sorted to resides on. The
size of this file will vary with the size of the SORT
key. The programmer should be aware of this when
planning an application and allocating disk space.

For MS-DOS and FC-DOS, a specific version of the
OXFIG.SYS file needs to be present during booting of a
system that will be running a compiled application.
This version of COAFIG.SYS is described on page 28-2.

The copy-protec\ted MS-DOS and FC-DOS versions of
dB/Compiler will NOT automatically produce copy-
protected applications.
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> CLoss-Drarart Linker

B: THE CROSS-ENVIRONMENT LINKER

dB/Compiler's cross-environment linkers allow a pro-
grammer to use one compiler to generate executable code
for many envirooments, B e 2

Compilation occurs in the originzl eaviroment as it
normally would, using the version of dB/Compiler
appropriate for that enviroament. The relocatable ob-
g:g.; cod2 of compilation, embodied in files with names
inning with a dollar siagn ('S'), is then moved to the
ﬂta;vszruosn;?ﬂ_:, aﬂh&a cross-linker to that environ-
in muc 'native’

linker for that emirommen(ta: iz(a)r:led.way e

This procedure imposes two requirements upon the use of
a cros_s—lmka. First, the target enviromment must be
accessible. A cross-linker to CP/M 80 will not work
succesfully in MS-DOS, and vice-versa. Secord, an in-
ter-environment file exchange capability must exist,
ie. modem, transfer program, etc.

The cross-environment linkers generate files with names
identical to these of files cenerated by the standard
lm\ﬂe:s.' Proctemmers should take care to mot confuse
theee files, as they are not interchangeable.

mviromment Differences -

Cross-envirooment linking allows the potentials of other
operating systems to be realized. That is, code
originally written for cne envirooment (such as 8-bit
CeM) will execute efficiently after cross-linking to
anothar enviromment (such as 16-bit MS-DCS). Program—
mers should mote, however, that the cross-linkers “will
not automatically make the syntax or semantic changes
that are allowable or necessary when moving between
erviroments,

For example, 15-bit versions of dn/Compiler impese fewer
restrictions on JBASE II use than the B-bit version
AGoes.  Programmers working from 16-bit envircoments to
Co/M B0 should be particularly careful to chock their

L3 8/84 . -1
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@PASE II source files for semantic and syntactic fea-
tures that are not allowed by the B-bit dB/Compi ler.

Along these lines, some commands and capebilities are
wnique to a dB/Compiler version or environnent. Cross-
linkers to CP/M 88 allow use of two linker libraries,
and programmers using them should familiarize thamselves
with the CP/M 80 -L option (pege X-4). Similarly, the
EC-D0S version supports the dBASE II command SET COUOR
TO . . . while other dB/Compiler versions do not.

Sections 2a, 2B, 3B, 3C, 3E, 3F, 3I, 4a, 4B, and 4C
contain more information about the differences between

dB/Cawpiler versions.

Code should be méture {well tested) before cross-
linking, ' Execution problems can thus be attributed to
semantic or other differences between environments,

rather than logic or semantic problems in the applica-
tion itself. 1In addition, when cross-linkers are used

the cross—envirormment linker library should be installed
that executable code will

have the default terminal attributes of the target en-
vironment. Cross-linked code can then be tested with a
minimum of effort, and without having to install the
amolication before it is test ru. (Cross-linkers to
EC-D0S need no installation.)

Operating the Cross-Linkers

A cross-enviromment linker is invoked with the command:

CELXdhost version><target versio> [-Dz) ez}
(-Br) (-L]) [(-Xtv] [drive]filmfxre[.e\(t-?rsim]

: * or
DBLX<host versiond<targat versio> [-1) [-Dz]

[Grive] filenare|.extension]

Te file specified is linked sccording to the opticas
usad. . The options affect linking much as descrived 1n
Chapter 3, Section C Same options, however, are mt

0-2
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applicable for all cross-linker versions. For example,
the -L option only pertains to cross-linxers to CP/M 83.

For a detailed discussion of linker options, please
refer to Chapter 3, Section C. Briefly, they are:

-] .
The linker does not produce independently °
executable cod2, but rather links w to 264 sep-
arate object cod2 files into onz coject codz file.

-0
Specifies where the .COM or .EXE, and .OVL (some
versions only) files produced by the linker
should be written to following linkirg.

-D

Specifies where the overlays .GVl énd .0V2 (some
versions only) should be written following linking.

L (linkers to CPM €0 only) y
Specifies that the large linker library fer CB/M
80, [ELNBJL.LIB, (Ffor minimum 56K clear RAM at run
timz) be usad during linking rather than the stan-
dard library for 54K clear at run time. This
cotion only applies to linkers to CP/M 83. IT IS
STRONGLY RECCOMMEWDED THAT THIS OPTIGN BE USED
WHENEVER POSSIBLE TO MAXIMIZE RX TIME EFFICIENCY.

~

Specifies where the overlay files .0Vl and .OV2
praduced by the linker will resics at run time.

Specifies where the linker library file (So=s mot
exist for all versions) will reside at rn time.

20-3
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Exarple 3D.1

o CP/M B8 to MS-DOS cross—li_nker consists o‘E one
?;Tef: [}/XLXBGMS.(IM. Note the X' in the name sxgmfylrtz
that the file is for a cross evironment linker. Noi
also that the order of the versions in the name flili s
important and relates to the actual cross-1in E:
CBLYMSBE.00M would soecify the MS-DOS to CP/M 83 CrOSS=

linker rather than the CB/M 80 to M5-DOS cross-linker.

i % linker
A proqrammer using the CP/M 80 to MS-DOS cross-
fig;t‘ uses the CP/M 80 dB/Compiler to compile an
apolication named INVNIORY. Four INVE!IORY ‘object dm'
files are produced, each with a '§' as the lea fl'rl)ge
character of its name. The programmer then uses a r~1‘5_
transfer program to move the cbject code files to an

DOS machine.

i i i installs the
working in MS-DOS, the programmer first 1ns )
crcss—r?inker 'librar':y so that it contains the tgmx%
attributes of the system's terminal. bBe then 1mvo
the cross-linker by entering:

DBLXBAMS INVNTORY

MS-DOS prompt. The INVNIORY cbject code files
gz:c-:-ml?rﬁed into F:n executable INVNTORY.EXE file, two
overlays, and IINSTALL.EXE. The programmer prepares zé
OXFIGSYS file (necessary only for MS-DOS ard FC-DO06 a
rn time) ardmnﬂmrmart}t&stmwm.

© 304
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E: RESTRICTIONS ON THIE USE C7 dBASE 1

Interaciive Ooperations

dB/Compliler was des. =4 to mini=ize tn2 probability of
an end-user acclden! causirs executiza of a complled
application to abor. 4B/Complier thus purposely limits
the scope of some inleractive cceraticns, as specified
below. (Most of the interactive restriztions will be
relaxed in a future re’ -se) 1In additicn, some dBASE
II usage is impossibl: o coz=pile — 1t can only be
interpreted with an interpretor sich as ¢3ASE II.

All prohibited ope--*ions can b= replaced using allow-

able commands. Se " of this chapter discusses some
" ‘replacement progra rategles. :
Some allowable cor .ias execute differently than under

the dBASE II interpretor. Fcr the t part these
semantic differences are barelr nsticezz-e. A list of
these commands occurs i ‘~pendix E.

Restricted Statcments

APFEND?
lote: dB/Compl. r supporis APTZ!D BLANK

(Interactive) BROASE
CiLL (Assembly)?®

(Interactive) CHANGE

t will bte implemented in futur2 relezzzs

) .
9 0 MmA 3E

dB/Compliler Reference tanual

(Interactive) CREATE <FILENAME>®
NOTE: dB/Compiler does support the command
CREATE <flilenane> frcm <filename>

DISPLAY STATUS

‘(Interactive) EDIT [n)*

HELP

(Interactive) INSERT
NOTE: dB/Compiler does support INSERT BLAKK

(Interactive) Inésﬂr [BEFORE]
Note: dB/Compller does support
INSERT BEFORE BLANK

LIST STATUS

LcAD®

MCDIFY caflD?

MODIFY STRUCTURE

PEEK® ~ _
POIEY <

SE’I‘CAL:L TO <address>?

SET ‘CARRY Q/OFF*

SET COLOR ON/OFFY

SET DEBUG QU/CEF

SET ECHO OH/CFF

#4111 be implemented in future release
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SET FX Qi/CcF (181 EC only)

SET SCrEEN CUAEE

(@8/Compiler always assumes full screen capo-
bility of the terminal that an application is
being rn o)

SET STEP Q/CEF

SET TALK QU/CEE*
(@n/Coupiler always assumes SET TALK CET)

Restricted Macro-Substitutions

Some forms of the macro-substitution (implemented in
GBASE II with the &) are only possible using an inter-
. pretor such as dBASE II.  Us2 of dB/Compiler thus pre-
cludes some macro-substitutions. These limits do not.
jeopardize the real power of either the macro-
Substitution or dBASE II, and all of the limits can
easily be replaced usimy compilable commands (sxh as O
and IF structures). This chapter's Section F, on pro-
gramming strateaies, discusses macro substitutions with
many exanples of allowable and unallowable forms.

The limits are: -

. a) One may not macro substitute a keyword, such as
STORE, USE,. SORT, etc.

b) One may usually substitute filenames, variable
names, ‘etc. The only times when one may not macro
substitute a filepame or variable name are into a 5]
<File> commard (as DO &filenams), a SET FORMAT TO <file>
oommand  (2s SET FORMAT TO gfmtfile), or into a REFORT
FOuM <file> command (as REPCRT FORM sformflle).

c) Cne may not macro-substitute the &.
g Du2 to goem coastraints tie CPAM EC version of

1.3 8/84 3E-3
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dB/Compiler does not support macro-substitution of an
expression containing any operators such as +, = - &
GR( ), etc. One can macro-substitute expressions con-
taining identifiers, constants, etc. This limit is
relaxed in 16-bit versions of dB/Compilet.

Variable Names

There are restrictions on variable and field names be-
yod those imposed by dBASE 1. T, F, N, and Y are mot
allowable names in either their upper or lower case
versions; the compiler would have no way of distin-
guishing them from the logical conditions T(rue),
F(alse), N(o) and (Y)es.

INDEX and SORT keys .

There are some limits to the keys that are allowed in an
INDEX or SORT statement. Unlike dBASE II, dB/Compilet
will let you SORT on concatenated keys, (as in SORT ay
FIEDL + FIELD2 TO DEXFILE). However, for both IMDEX
and SORT cperations cnly character-type fields may bte
concatenated in the key. Only one mmeric field may be
used as an INDEX key at a time. If numeric fields are
to te concatenated in a key, they must first be coaver=
ted to character with the STR function. Altermatively,
a data base can be modified to include an extra nameric
field oont_ainirg a sum of fields; this field can then be

used as a kzy.

'{he:e are also limits to the functions thak may be uscd
in a key. The only allowable functions are $ (sub-
§tr1ng), I, and STRQ, and these funxctions must be used
in cgrtain ways. The STR function may not be nested
within an expression, as in $(STR()). The $ function
may only be nested with the | function, and the | must
freced2 the S, This restricticn will be relaxed in a
future release.
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Nested Con<itioaa! Structures

No more than 20 levels of nested IF statements may be
active at any one tige.

o more than 20 levels of WHILE phrases may be active at
any one tire,

¥ more thza 20 levels of nested MO CASE statements may
be active at any one time. Please note that this is NOT
& limit on the number of CASE phrases that may be active
in ore DO command.

Comments

Generally, comments on command lines, following the
command, are not allowable. The only exceptions to this
rule are the loop-end commands ENDDO, EMNDIF, and
ENDCASE, where a short comment 1is allowable following
the comnani. Many programmers like to indicate there
the conditicn the statement refers to.

The dBASE II comment operator, an asterisk in the first
column of a command line, is fully supported by dB/Com-
piler except when the asterisk is immediately followed
by a backslash ("), (Please see Appendix “A.)

Use of comments in source files, for program documenta-
tion, Will not adversely affect performance as it would
under the dRASE II interpretor.

Example :

The following command line would not be successfully
coupiled by dB/Compiler.

STORE O TO LCOUNT "initialize line counter

9]
N
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The following command line would be successfully

complled by dB/Compiler:

ENDIF Sales > 410,000

Expressians

Users of the CP/M 80 version of dB/Compiler should not
attempt to use expressions containing over one hundred
(100) characters. Expression parsing 1is very conplex,
and there is not room in the 8-bit environment to allow
more than one hundred characters per expression.

CP/M 80 users should try breaking large expressions into
=sualler components as an alternative.

lepported Commands

Please note that dB/Ccoapiler does fully support:

a) General .macro substitutions (other than keywords
and substitutions ylelding expressions) using &.

~

b) APPEND BLANK
c) CREATE <NEW> FROM <OLD>
e TES ol

. e) LOCATE
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g) SET CONSOLE ON/OFF

h) INDEX or SORT on multi-field expressions, as in:
INDEX O FIELD! + FIELD2 + FIELD3 TO CO:BDEX

1) all other dBASE II functions not specifically
mentioned in the 1list of restrictions above

L3  8/84
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F: PROGRAMMING STRATEGIES

Topics in this section include:
HMacro-Substitution B

Design Strategies (for Compilation and Linking)

User-Edited Data

Speed

Syntax

Macro-Substitution

(A summary table of allowable and unallowable macro-
substitution forms follows this discussion.)

The macro-substitution function of dBASE II, implemented
with za ampersand (&), gives dBASE II data processsing
power unequaled among many high level langauges. Any
dBASE II programmer will find macro-substitution not
only a useful tool, but also a means ol avoiding the
limititations of dBASE II. It allows one to create
arrays, dynamically create testing conditions, and so
forth.

This capability also makes a language such as dBASE II
very difficult to compile. A compilable language wust
have all the conditions and environments that are to be
present during the running of a program resolved in
advance. Sowme forms of macro-substitution are thus
incompatible with a compiler. Some other macro-substitu-
tions would make it possible for the user of an applica-
tion to accidentally cause it to abort execution. Final-
1y, some environments (especially the 8-bit environment)
simply do not allow both support of some macros and
acceptable perrc;lrmance.

The limitations use of dB/Compiler imposes do not neces-
sarily limit the programming power of a programmer.
There are many versions of the macro-substitution which
will compile. And all restrictions on the use of the

1.3 8/84 3r-1
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macro-substitution can be avoided falirly easily using
allowable programming techniques. In fact, the rigidlity
this results in might Ximit unnecessary run time errors
and so 'improve' a programming style.

Progranming philoso'phy aside, the limitations dB/Coam-
piler imposes do mean that if a programmer uses many
‘fancy' macro-substitution forms, he or she may have to
spend several hours or more replacing some of then with
progran structures that will conplle. i

A discussion and examples of how dB/Compiler supports
the most important macro-substitutions follows.

Multi-Dimensional Arrays

dB/Conpiler does support use of the macro-substitution
to create arrays. However, it does not support macro-
substitution of the & itself.

Thus, an unallowable use would be something like:

STORE '&B + &C' TO A
STORE 3 TO C

STORE 4 TO B

2 C+ &A

N

which, when compiled, would result in a run time error
message rather than 7 as in dBASE II.

An allowable use might be:

STORE '7' TO TEMP12
STORE '1' TO DIMI
STORE '2' TO DIM2
7 TE2{P&DIM1&DIN2

which would result in a 7. Combination forms like this
snould be used carefully, bacause not all macro forms

will evaluate as they would under dBASE IL

For example, if variables wore initiated using the fol-
lowing code:

STORE '1' TO A
STORE '2' TO B
STORE '3' T0 C

STORE '100' TO TEMPI
STORE '200' TO TEMP2
STORE '300' TO TEMP3

using dBASE II one could then macro-substitute the con-
tent of one of the TEMP yariables with a command line

such as:
& enpkh

One could do this with the 16-bit versions of
dB/Compiler but not with the 8-bit version, which would
generate an error pessage abt run time. (The corpller
would have no way ofl delecting the error until run
time.) For CP/M B0, one would have to first:

STORE TEMP4A TO X

then use &X to get the same result. (Please note that a’

forn that looks vaguely similar: ;

STORE 'TEMP&A' TO X

age if used prior to LA,

would result in an error mess
acro-substitute

because one would then be attempting to m
the ampersand (&) itself.)

The dll‘ferem’:e in the values dB/Conpller and dBASE 11
would return for the expression LTEMP&A 1lies in the
evaluation algorithms used. dBASE II recursively evalu-
ates each & until the exprcaslon 1s resolved. Because

13 8/84 43F -3



of space constraints, however, the 8-bit verslon of
dd3/Compiler deoes not use the same evaluation algorithm.
Instead, =all macro-substitutions within a given level
gre concurrently evaluated, then the next outer level,
etce.  Macro-substitution, under CP/H 80, of &TEMP&A in
the example above would not work because TEMP is not
deflpe_d as a variable, while TEMP1, TEMP2, ete. are.

Along these 1lines, all versions of dB/Compiler accnpt
siaple 'layered' macro-substitutions, as in:

STORE 'B' TO A
STOrE 'C' TO B
STORE '1' TO C
7 &&EA

Random File Access

dB/Conpiler will support macro-substitutions of
filenames in anything except DO <file>, SET FORMAT TO
{fermatfiled, and REFORT FORM <formfiled conaands. Thus:

ACCEPT 'Enter Filename'! TO FILENAME

USE &FILENAME

~

is allowable, as is:

IF UCHOICE = '3°
STORE 'MAILIST.100' to RANFILE
ENDIF

USE &RANFILE

Rigeiin

~

ACCEFT 'Enter Flle Group' TO FILEGRUP
ACCEPT ‘Enter File Mumber' to FHUH

USE &FILEGROUP&FNO

Data file names can be dynamically speciried using
either string concatenation or user input. The last
ex,émple above demonstrates user input, which is the most
error prone approach and is not recommended as good
progranmming practice. That is, the end user should not
bear the burden of knowing the exact names of files - an
incorrect specification could cause an error. The se-
cond to last example above demonstrates an alternative
strategy, one in which the user can choose a specific
file without having to specify its name. This approach
allows flexibility in selecting a particular data base
for processing, yet still need not place undue burdens
on the end-user and reduces the probability of a run

time error occufring. sopt e

A simple mnemonic device can help an end-user choose a
particular data file and eliminate the need to remember
an exact name. For instance, in the mailiing 1ist
program contained on the dB/Compiler demonstration disk,
a data file name is composed of a fixed name and a
concatenated extension number. The end-user neced only
remember the extersions numbers pertaining to each data
base. The program performs error checking to see il
that' file actually exists. If it does not, the user is
given a choice of reentering a number, or returning to
the main menu. If it does exist, the llle is opened by
the following statement:

USE &MAILFN
where MAILFN has the value of, for example, wailist.350.

dB/Compiler does not support macro-substitution of
command file pames. When the end-user must define which
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roltine should be executed, the cholees will have to be
wade through nested conditional structures. As far as
format and form [iles are concerned, their management 13
seldom complex simply because usually there are not very
many of them. A typlcal application might have less than
ten forms or formats. A program can easily allow a user
to choose one without using the macro substitution. For
instance; the end user only needs to be shown the menu
that contains the possible selections, rather than being
prompted to enter the full name.

On Expressions

The CP/M 80 version ol dB/Compiler supports only
variables and identifiers in macro-substitutions on
expressions. Operators, such as +, = (b 2y CHR( ), are
not acceptable. The progran lines

ACCEFT "Enter Expression” 10 EXP

7 &EXP

would be an allowable form in both CP/M 80 and M53-DOS
versions of the compiler as long as a user does not
enter an expression with an operator into EXP. Thus,
11" would be an acceptable entry in both versions, but
'A + B' would not be acceptable under cp/M 80, Similar-
ly, the following program segment would also be unac-

Programuing Strategies

N

ceptable under the CP/M 80 version:

STORE "A+B" TO X

as would: ik

STORE 'CHR(35)' TO B

7 4B

Please note that generally attenpts to use forms such as
these, under CP/M 80, will not be acconpanied by errcr
nessages at compile time. These errors can only be
detected by dB/Compller at run time. That 1is, these
forms are in a sense compilable, but they are certainly
not executable under CP/H 80. They would run under
other versions.

A comparison chart follows, showing the macro-substitu-
tion forms various versions of the compiler support

-1

)
1
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Dynamic Conditions

7 Supported in ?

8-bit

16-bit

Yes

No

/

(1) STORE ®A=8" TQ COHOIL

STORE “A>8,AND." + COHOI TO gouotl

STORE "C>0.AHD,* + CONOL TO COHOL’

00 WHILE sconol

EXD0Q

(For a discussion of Uynam(cfondﬂion alternatives for 8-bit systems, pleasa see next sectfon)

Prograrming Slratoglnes

-~

Maéro-Subslitutinp Dynamic Conditions (CP/M 80)

(Programmers using the B-bit version of dB/Compiler can
use this section to help them rewrite any portions of
their code which use macrc-substitutions ol expressions
containing operators.)

ne lorm of macro substitution that dBASE II programmers
have found to be both convenient and powerful is to
create a testing condition during run time. The follow-
ing exatple demonstrates this.

Example 3F.1 - A ty;')ical dBASE II Macro Substitution

Two routines follow which are from a small mailing list
manager that performs basic data base management fMunc-
tions: creating a data base, adding data to it, search-
ing for a particular plece of data, and reorganizing the
data base. We will analyze macro-substitution in a
particular function this malling list program perforums,
the search function. The actual search routine,
MAILSCH.CHMD, is a separate podule, and is the first
program listed below. Another routine, MAILCOND.CMD,
sctually constructs the search condition and padses this
value back to MAILSCH.

Two versians of both these routines are listed. As they
first appear, these routines would not be -compilable
because of their use of the macro substitution. Fol-
lowing the listings is an example of how they might be
recoded in a form that is compilable by dB/Compiler.
The prograns those segments are from are actually con-
tained on the demonstration disk supplied with dB/Com-
piler. ) .

L3 8/84 3F-19
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Both versions of the mail 1list program use a data base
with the following structure:

PEIKRRY USE LAFAEASE . .
18] KAXE ‘TYPE XIDIY  DEC
00! 1144 ¢ 010

co? XAxey 4 039

007 KarL? ( 030

004 AOERI ( 019

003 ANOR2 4 010

006 crry 4 010

007 STATE 4 002

008 e (d 005

009 PEOXE ( 011

010 PEXARK 4 020

011 186 L 001

1t JOIAL £ 00202

Uncompilable Version

There are nine fields of potential concern when search-
ing for a particular record.  One might want to find a
record for refe\rence nuober = ddd or Namel = Joe, or
tame2 = Smith, etec.

One might also want a search condition that 1s a com-
bination of up to nine conditions involving these
fields. If a traditional programming langauge is used,.
it is almost impossible to achieve such a task without
using many lines of code. However, with dBASE II's
macro-substitution the programmer can simply ask the
user, at run time, to choose up to nine combined sear-
ching criterium.: Thus the user can first choose a
combination of fields to b= searched, and then specify
exactly what values are to tv sought: the specific city,

3F-20

name, zip, etc. Using the macro substitution, we then
form this condition by concatenatirg one string after

another.

A specific value for the memory variable COND might be:
NAME1=JOE.AND.CITY =BARMET BAY.AND.ZIP=08U37.

However, given the above data structure, constructing a
condition this way raises the possibility that a string
could be longer than 256 characters, which is not al-
lowed by ¢BASE II. For this reason the condition is
broken up into component conditions COND1, COHDZ2, etc.

Once a condition is passed back to MAILSCH, control
enters a simple loop sequentially processing each record
of the data file. This loop asks il the testing condi-
tion epplies to the record. If it does not apply, we
skip to the next one. The actual question 1is phrased,

for example,:
IF.NOT. &CONDI1
SKIP

This verifies that a record ylelding the condition CCND
1s the record sought.

The program segments under consideration are as follows:

POXRILSCECRE FILE 10 SEARCE FOR A SFECIFIC DATA BECOPD
FEIEIS POUTINE CALLED B0 AAIL.CAD

stoeL ! e ek
¢ 10,10 SAT "Enter file vaxber..” E01 ext PICILRE "998°

£ (10 SAY "Please select ary corbinatien frer | et

L3 8/84 3IF-21
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¢ 6,12 SAY TEEFERERCE . "otrel
to 9’ : 87,10 SAT "NARE 1 . :' tnanel
¢ 510 SAY ‘of Rhe folloxing criteria to base yoors : 08,10 SAY 'KRKL 2 ..eene l' toare?
. e : : ¢ 9,10 SAY "ADDRESS Lo 17 badirl
— s - ¢ 7,20 541 (D) REFEREXCL" . g 18,19 SAT "ROCRESS 2 x' ¢addrd
04,20 SAY "(2) KARL I' | £1L10 ST LY e 1 ity
49,20 SAY '(1) KARE 2 ' ; ¢ 12,10 SAY "SIRIE «..00 st estate
10,20 SAT "(€) REDRESS I’ £ 11,10 SAY '11P (OPE :' 12ip
¢ 11,20 SAY (5 ADERESS 1’ ¢ 14,10 SAT "PRONE ...... . 47 #phone
¢ 12,20 SAY (&) CHIT’ ¢ 14,10 SAY "REXRERS ..... 1" #RLRREL
¢ 11,20 SAT (75 SIAIC’ SIORE * ' 10 decision
¢ 14,20 SAY '(3) LIP° : { 18,10 SAT 'Continae Lhe search 01 UL
415,20 SAT '3 PROKE’ . decision
¢ 16,20 SAY '(Q) EAITT RERD
} 18,18 SAT “Xhich ene(s) ? 7 GET choice PICTURE: i SKIP
1999999999" g (X000 XRILE !(decision)= 7' LAKD. .HOT. eof
READ i ©IF Mdecision)= ")’
If val(choice)= 0 0P, 1’0, choicel ¢ 12,0 SAY 'Ko aatch foand, search ended ! lit:
STORE *0' 70 chaice 2 anp key to conbinae..... J
Loor IRIT
ER2F chaices 707 X : trelr
00 railcend i ERASE
ST0fL '1" 10 decision [XEEQ REILE cheice(? e’
20 NSILE K0T, cof .AKD. !(decision)s "1 RETURS
It .nat. (dcendl) ’
SKIP —
Loe? : !
EXDIF .nob. (Scondl) . . g “MHCOHE CRD (XTTR KACROS) ™
If .pol. (3cand2) s © LeROUTIKE 10 DEVELOP COKBITIONS FOR SEARCH OR KOMIIT -
3 St CeCALLED BT VARIOUS COXXAKD FILES
Loor . _ STORE 1770 cond!
(X3IF .ne%. (Ycand?) SI0RL 'T" 10 cond?
If K0T, €condd) STORL '1' 10 condd
SKIP STORE '1° 12 cond{
Logr IfF choices ' !
(H0If ' OREIURK
If 431, Ldcondd) EXDIF choices ' ’
4G SIORE 1 10 rox
Loe? STORE [ 10 pes
THl ERRSE
rist PO ISILL prs(zlentcheice)
£i00 sy Mile R, " overt ST07E §(chaice,pos, 1) 10 schaice

) 1,10 Sar "hecerd Ko, *oaf(str(100000¢8,6),8,5)

L3 8/84 -
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™ an

80 €At
CASE schaicer ' *
If poszlealchaice)
RETURX
EX2IF poszlenCchoice)
SIORE postl 10 pos
Loor .
CASC schaices I :
SToac ! o '10 aref
U roxu,8 S&I *Lnter Uhe REFEREXCL ... GEls

el
RERD
SIORE cond! ¢ * LAKD. &(TRINCI(RBEF)),P(RE)
F1)20" 10 cond!
STORE roxt! 10 row
CASE schoicer *2'
STORE ! ' 10y
mire!
Crev,d SAY "Eater the NAKE [ ..." GE]
mayel
PEAD :
SIGRE condl ' RXD. A(IRINC!(AKAREL)),!;
(KREEL)INM' 10 cond!
STGRE rowt! 10 row
CASE schoices '1’
ST0RE ' 2 ' 10s
mare?
dre,d SAY TEnter the NMRE D ... GLI;
mare!
T oRead
STOKE cond? ' _AXD. L(TRIN(?(XXRIEQ)), !y
(XKAKEZ))X0' 10 cond?
STORE raxt! 10 »ox
CASE schoices '{"
STORE * g (61
radérl
Eren, @ SAY "Encer the ADDPESS 1. BET
2idér] 4
rEAT
SIOKE cond? ¢’ . RND, LOTRIXCI(RATERL)), !
(ATERL1)CT 10 cond?
SICRE rext] 10 rov

Programming Strategles

’ -~

CASE schoices 'S5’

STOBE rovtf 10 row
[RECASE
STO0RL pos#l 10 pos
EKIDO XKILE posC:len(choice)
FLICRE

e

3F-25
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Us ing macro substitutions as above gives a program maxi-
mum flexibllity and simplicity. iowever, dB/Compller,
since it 1s a compller, must resolve expressions at
compile time. This meansS that the testing condition
mentioned above must b2 defined at compile time. Not to
require this would relegate dB/Conpller to the status of
a mere interpretor. .

dB8/Compller thus would not compile the code above as 1t
{s written. But this does not mean that the programming
power endowed by the macrc substitution function is lost
when one chooses to use dB/Conpller. By substituting
other programming technigues, a programmer can achleve
the same effects.

Compilable Form

These are basically the same two routines as above, even
to their names. However,- macro substitutlons that are
not compllable have been replaced with progran strue-
tures that are.

2eKAILSECA.CXD (KO-RACROS VERSTOR)
1eROUTINE 10 SEARCK T0R A RECORD BASED 6K COXDITION
12COXSTRUCTED 1K KAILCOKT.CRE ¥

s10pc ' ' 10 ext
¢ 20,10 SAT "Later [ile nanber..” BLI ext PICTUEL "999'

(o)
=
Y
o

<

¢ (,10 SAY 'Please select any corbination fron [ ex:

to ¢’
. ¢ 5,10 SAY "of the folloxiry criteria to base veer
search ont’
: ¢ 7,20 8AY (1) REFCRERCE'
¢ 5,20 SRY "(2) KRXI /4 . "

£ 9,70 SAY "(3) XAXL /i
¢ 10,20 SAY "({) RDDEESS I
[1,20 SRY *(5; ADDRESS !’
12,20 SAY "(6) CLIT’
13,20 sa1 (75 SIAIL
14,20 Sa1 ' (8) 11V
¢ 15,20 SAT '(F5 PRONC’
¢ 16,20 SAT "(0) LXIT'
¢ 18,18 SAY 'Xhich wnets) 7" BLT caoice PIzIONE;
7999999999"
RERD '
IF val(choice)= 0 .0R. 10" ,choice)0
SIORE 0" 10 choice
Loor »
[RYIF choices "0’
veCALL ROUTIKE 10 CARSTEUCT (GERITION
D¢ nailcond
i ST0L "1’ 10 decision
[0 FAILE XOT. eof JRKD. decision)s "1
IF {arel O che(0)) 5
IF .oot. (H”’.H(,’(IEUl)..’(l!”),‘("
SKIP
L00P
ole
Xy
3 IfF (xnasel () chr(0))
If .nal, (l(”’.“(,’(””[H),_’(XRIUHIH
SKIP
Loor
(NDIF
[relr
If (xnase? () chr(0))
1f .oot. ””Hl(’(”:l’””,’(”l(ll),‘f}
SKIP
Loce
(X0 If

4
4
4
l

1.3 8/84 ‘v, iF
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Lxolr
15 (saddrt () chr(0))
1F .oot, (&(TRIX(CICREDDESY),'(AREAL))N0)
SK1P
(aor
ENDIF
EXSIf
1F (xaddr? ) chr(0)) .
16 .not. (LCTRIR(I(XAGLRZ D), T(ATRER2))N0)
SKIP
Loor
154213
EXQIf
TIF Cacdty () chr(0))

IF cmot, (LCTRINCHCRCITIN), I(CITINNG)
SkIe
Loar
[RRIF
EXDIF
If (astate (3 chr(0))
If Lpot, (J(STATE)=I(XSTETL))
skip '
Looe
£0013
EXBIF
IfF (azip () chr(0))
IF .not. (IIP=tris(azip)?
SK1P
Loor
ENoIf
EXeIf
IF (aphone (> chr(Q))
1F .nol. (FUFRONE, !, 8)¢4(PHOKI, 10, {)=trin(};
(KPECKE, I, 8) ¢4 (RFROKE,10,4)))
SKI?
Loor
EX21f
(5
£:35¢
¢ 3,10 SAY "File Xe. Yext
{10 SAY "Eecord k3. ' ¢bCybr1ncctoed,6),1,5)
$ 510 SAY CREFEREXCL oou 17 tref

Progfanndrg Strategles

-

J10 SAT TERRE D aeaes 3 toned
10 SAY 'KAKL 2 ueue 17 tnare?
10 SAY "RDDRISS ... 8" tadirl
0,10 SAY PADDRISS 1 ... 1’ tadirl
1,00 SAT "€ veeeneen 3! okily
2,40 SAY "STRIE waaoseai bt tutate
110 SaY '210:CODE W VitTip
1,10 SAY "PRONE veuuuos 3" ¢phone
£ 16,10 SAY "REXRRRS ..oun 8’ 1REKARL
STORE * ' 1l decision
¢ 14,10 SAT "Continge the search ? (17K)" GET decision
RERD
SKIP
1000 KRILE “(decision)= "Y' LRKE. .XOT. ol
IF !decision)= ']’ .
¢ 13,0 SAY "Xo watch foand, search ended it
any tep to continae.....’
117
1413
£RASE
EKBD0 XEILE choice() "0'
RETURK

(&
¢!
¢}
¢
Ll
L1
¢l
!

/

L2XAILCOKB.CXD (VERSION KITK KO XACROS)
¢1DEVILOPS COKDITIONS FOR SLARCE 0% X0DIEY
e CALLED BY VAZIOUS COXXAKD FILES

STORL CER(0) 10 arel

SI0RE I 10 row

STCRE 1 10 pos

(PASE

PO K4ILL posé=len(choice)
§10P0 f{chcrce.pos, i) 10 schorce
19 CASE

13 8/84 3r-29
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casf echoices '

If poszlenfchoicr
PETUEN
(KOIf pos=len(cizic el
SIOPE postl 10 fie
Loor
case schoices “I'
sIqec ! Leldssrel
§ row, 8 SAT ‘lziew ke Cr s ans Uk
wref ¢
RERD
STORE roxt! 10 row
CASE schoices 1"
STORE ' ' 103
mavel .
¢ rox,b SAY 'fzter lhe TRl T 2. e el
yaanel
PERD
STORE roxtl 10 rew
¢asE schoices 'l
SToRE ! . 193
warel .
) rew,d SAY TEmies the RAXED LS §21 ynarel
LERY
STORE roxtl 1) ecx
CASE schaoices "{'
STORE ' ) ro10s
1addrl
¢ ron, b SAI "Enter the ADGRESS 1" GET
1adérl Dy
READ
STORE rowtl 10 rox

CASE schaices 'S
STORE ' ' 16 vaddr!

¢ rox,t SAT 'Tater the aspsLss 2.0 6th
viddrl

RERD

ST0RE roxt! 10 rev

CASE schoices "%

ST0RE ! vl
ity

| orow.t Sar timdes tre LITTooeen vEET acily

A an

FLAD
STORL rewt[ 10 rox
CASE schoices '7'
S1orf " ' 10 astate
¢ rou, b SR 'teler the SIAIL....." &1
pstate PICTURE AR’
rERY
STORE roxt] 10 rox
CASE schoices "1’
STQRE ' *10 azip
¢ row,d SAT '[ater the T1P code..' GET n1ip:
FICTURE "99599"
PERD
STORE rowtl 10 rox
CASE schoices "7’
ST0RE ' ' 10 sphove
t rox,b SAT '[oter Lhe FEONE....." GEI
vphone PICTURE 7(999)999-9199"
READ
STOPE rowt! 10 rox
EXDCASE A
STORC pos#l 10 pos
[xBD0o IRILE ;as<=len(choi(c)
FEIUEK

The macro substitution functlion was not even used above.
The prograa simply put conditions inside loops, and used
flags to decide whether or not to test for them.

Any nrogrammer using a macro substitution as in the
first exazple might have to rewrite some part of their
code if it is to be successfully complled by dB/Conpi-
ler. Hopefully with the second example as 3 guideline
the Jqp should not be too difficult.

L3 8/34 3F-31
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Planning a System

There are two important, related aspects of planning a
system of programs that will be compiled by dB/Compller.
Thought must be given to where code will be read from
and written to during compiling, linking, and run time.
Also, 1if the application is very intricate (involving
more than 64 command and format files for CP/M 80, or
256 for 16-bit versions of the compiler) it might have
to be complled (and linked)} in successive steps.’

dB/Compller ignores drive specifications in filenames in
three dBASE II commands: DO <file>, SET FORMAT TO
<file>, and REPORT FORM <file>. Thus if you are logged
onto drive A, compiling a file in automatic mode, and
that file has the command

DO B:DAYPRCC

the compiler will ignore the drive specification and
‘look for DV\YPROC.CMD only on drive A. If you have not
previously moved DAYPROC.CHD to drive A, an error cendi-
tion will result and MYPROC.CMD will not be compiled.
Use of the SET DEFAULT TO <drive> command prior to a DO
{file> command does not avoid this requirement. All
files required for a successful compilation must always
reside on the same disk. X

There are certaln steps that must be taken when using
dB/Compiler. ~These are:

1) If a command or program file 1s being compiled in
automatic mode all command (or program), format, and
form files that the file calls must be present on that
file's disk for compilation to be sucessfully completed.
I a command or program file is being complled in non-
automatic mode, any report form flles it calls must also
b2 present.

2) If there are too many files involved In the
application, the programmer will have to restructure the

3F-32

N

main routine, and/or compile and link the files in

stages. .

For example, consider the case where an application
contains a command file that does nothing but invoke
other command files and control the default drive speci-
fications. This file could be compiled in non-automatic
mode. Other files (which in this example are along
conditional branches of a file flow scheme) could then

be complled in sutomatic mode.

~cfilel dfile3
bfilel —-cfile2 — dfiled
- cfile3 — dfile5

afile

- cfile4 — dfileé6’
bfile2—+ cfiles — dfile?

cfiles—[dfilea‘
dfile9

The structure above does not contain 6U files, but it
j1lustrates an approach to a structure that does. Each
group of [iles circled could be compiled in one automa-
tic pass. The coordinating file, afile, could then be
compiled-in non-automatic mode.

3) Up to 256 object code files may be linked in one
pass of the linker. The only real requirement is that
all files to be linked be present on the same disk. If

more than 256 files need Lo be linked the =I linking

1.3 84 3F-33



option can be used to convert up to 256 object code
filea into a single object code flle.

) By the nature of linking it i3 nonsense to talk of
splitting linked code into conponent routines. Linked,
executable code is composed of various flles, however
(an executable .COM file, and thriee overlay files) and
it IS.possible to specify where these files should
reside during run time or written to during program
development. This can be done with the -0, -X and -D
options during the linking process.

User Edited Data

Because dB/Compller was designed to minimize run time
errors, it does not support the interactive APPEND com-
mand. The programmer can easily let the end-user de-

lete, modify and append data by using other dBASE II .

commands that the compiler does support. These commands
include APPEND BLANK, and the 6 . . . SRYX; "6 o iiein GET;
and AEAD commands. Theser commands can now be trusted
because dB/Conpller elirinates dBASS II full screen
editor bugs.

Speed

Inclusion of comments in mource code has absolutely no
elfect on execution time once that code is compiled.

The program segment that follows, when conpiled and run
on CP/M 80, 1is a strong candidate for the position of
most time consuming routine discovered to date during

alpha and ba2ta testing. It {3 not a problem in 16-bit
environments. It i1s the REPLACE command that |is

s0 expensive.

SET FORMAT TO RUN

DO WHILE COIDISHHN

READ

APPEND BLANK

REPLACE FIELD1 WITH EXP1, FIELD2 WITH EXP2
STORE FIELD3 TO CONDISHN

ENDDO

There are some steps one may take, beyond avolding the
preceding cod2, to maximize performance of a compiled

program.

1) Anyone interested in maximizing CP/M 80 performance
should use the CPH 80 large memory linker iibrary
(specified during linking, with the -L option) whenever
possible. -

2) If possible, consecutive REPLACE commands should be
replaced with a single occurence of REPLACE.

3) When extensive data editing is expected, index
files should not be used, or NO UPDATE should be issued
to avoid costly concurrent index updates. At the end of
an editing session a REINDEX command could be issued to

update index fliles. -

4) Because dB/Compiler supports 30 significant digits
(dBASE II only supports 10), arithmetic operations exe-
cute relatively slowly in a compiled routine under CP/M
80. In general a programmer using CP/M 80 might try to
avoid operations such as the following:

STORE 25 TO COUNT

DO WHILE COUNT
? 'Welcome td Stark Industries Involce Entry'

STORE CCUNT - 1 TO COUNT
ENDDO

1.3 8,84
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dB/Conmpiler is faster than dBASE II in almost all areas
under M3-DOS, and speed strategies are less important
within that enviromment.

Syntax

Error tessages

G: ERROR MESSAGES

d8/Compiler requires that dBASE II key words (such as
SET, STORE, DO, WHILE, ete.) in command lines be
separated by spaces. The compiler will otherwise not
correctly parse the command line. Expressions do not
. need to contain spaces.

For example, the expression:

zable by d3/Cazpiler. Simllarly, the command:
DO WHILE. NOT.ECF

would cause dB/Compller to look for a command or program
file. A correct way to phrase the cosmand would be:

DO WHILE .NOT.EOF
Please note that the .NOT. and EOF are considered

expressicn elements rather than key words, and do not
need to be separated by spaces.

SFL3A

be acceptable to dBASE II, but would not be

All run time, compile time and link time errors detected
will cause the display of appropriate error messases.
Appendix D contalns a complete 1list of these error

messages.

Some error conditions cannot be detected at compile'

time, but will be detected at run time. For this reason
an application should be fully rmm time tested belore It
is sold or otherwise offered for production use.

For people using dB/Compiler with CP/M 80 undoubtedly
the most frequently encountered run time error will be
due to use of an expression containing an operator (such
as +, -, ete.) in a macro-substitution.

Some error conditions will result in a subsequent
statement being declared erroneous, although the de-
clared statenent will appear to be syntactically and
semantically correct. Probably the most common exanple
of this is a failure to put spaces before and after key

words in command lines.

‘For example, the command line:

DO WHILE.HOT.EOF

would cause the compiler to search [or a comnmand file
called WHILE.NOT. When it subsequently encountered the
ENDDO statement it would complain. This error could be
fixed by surrounding.the key words DO and WHILE with
spaces, so that the line read:

DO WHILE .NOT.ECF

Hote that expressions such as JMOT.EOF do not require
spaces.

. discussion of some of the most conmonly seen error

1.3 f/ma |
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nessages [ollows,

Compile Time Error Messages

Only xx cormand files allowed in one compiling process

Tae CP/M. 80 version of d8/ Compiler limits to 64 the
ruaober of separate commancl files (and the number of
format files to 32) that may be complled at any one time
in automatic mode. The M5-10S version lim{ts are 256
command files and 64 format flles. If an application
is very complex, it nay exceed these limits.

(ne way arcund this limit would be to separately compile
tranches of the system in automatic mode. The calling
file could then be compiled alone in non-automatic mode.
See the discussion of program design strategies in Chap-
ter 3, Section F.

Cisk Full

Tne compiler creates five teaporary work files on the
disx that the file being cozpiled is on. If this re-
salts in a disk full error, you should be able to tell
by checking the disk directery for unfamiliar files.
Such a condition ean probably be rectified by rearran-
girs the files to be compiled.

Juzp Table Overflow

The most 1ikely cause of this error is an attempt to
co=pile a command file that in some respect i3 too large
for the compiler to handle all at once. Try breaking
large command flles into smaller routines.

(oY)
()
&

Link Time Error Mecssages

xxxox i3 not relocatable file

The nost 1ikely cause of this errér is that the flle
named was not successfully closed during compilation.

Try recoupiling the file.

Only 256 files allowed in one linking process

Only 256 relocatable files can be linked in any one
step. With the -I option, 255 relocatable files can be
made into one relocatable file. See the discussion of
the -I option in Chapter 3, Section C.

Run Time Error Mecssages

Either pacro substitution for expression or syntax errof
or variables{s) undefined

95% of the run time errors that first time users of
dB/Compiler encounter will be accompanied by this error
message. Up to 90% of the occurrences of this error
condition will be due to an attempt to macro-substitute

“an expression containing illegal operators. The balance

will probably be due to use of upper or lower case Y, T,
N or F as variable or field names.

Refer to Chapter 3, Section E for a discussion of the
restrictions. on the macro-substitution. Also, Chapter

3, Skction F contains a detaliled discussion of prograo-
ming strategies to avoid unallowable macro-substitutions

Editor stack overllow

This conditicn usually results from an attempt to edit

L3 8/84 36-3
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too much of a screen at cnce. There is a TEmit ca the
number of field variables that may be edited at == one

time, and the limit depends upon many conditicns. If
this error occurs, try breaking the edit up ino core
'sessions:' don't put so many GET statements Ct=tween

READ statements. This error may rarely occeur in ii-bit
enviroments.

Report stack overflow

This ressage indicates that there are too many iteas in
an attempted REPORT command. Avoid using tco many
fields at one time. This error may never occur in 16-
bit environments.

Illegal key

This message refers to an illegal SORT or INIZX wey.
A discussions of the restrictions on SORT and INCZX #eys
occurs in Chapter 3 Secticn E.

dBASE 11 Co-Troducts

H: dBASE Il CO-PRODUCTS

dB/Compller should be totally compatible with external
products that manipulate dBASE II data files but do not
alter them in any way. Thus, some product that SORTs or
INDEXes a dBASE II file can be used to process that [1ile
before a compiled application processes the flle. Care
should be taken to ensure that these products do not
alter the data base in some subtle way that would make
it incompatible with compiled code.

dB/Compiler wil}] not be able to complile and/or 1ink
applications generated by a prograam generator il that
program contains any of the .few program elements not
supported by dB/Compiler. The most likely problem to be
encountered here is an uncompilable use of the macro
substitution. The second most likely problem is use ol
one of those interactive commands that the compller does
not support.

Programmers usling graphics packages with dB/Cenpiler
should note that dB/Compller requires a special command
to send a minus one (255 o lkx FF) to an output device.
This command, the ¥\, is detailed in Appendix B.

Appendix C 1lists all dBASE II command usage that is
inconpatible with dB/Compiler. i

1L A
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CP/Y B0 version - Unicue Charazteristics
T —— ———— Z Z8-8Ye Charasterigti

—

e o e D

I: VERSION DIFFERENCES

CP 80 limitations:

Haximm or 100 characters per expression

Ko !-1acr~o—substitution of expressionsg containing

operators

54K minimun clear FAY at run time

Haero—substitution parsing algorithm not equivalent
to dBASE II parsing algorithm; multi-level macros
do not evaluate the Sale 83 pdn dBASEITL. " (Pleass

see page 3F-13,)

g Files:

Compiler coaposed of five files.
Linker caaposed of two files and one optional file

Opticnal large-pemory linker library (DBL8OLLIB)
included for use with nininunp 56K clear RAM at run
time

Linking produces one .COM file, three overlays
(with extensions ,0vL, -0V1, and .0vY2) ang one
dnstallation file

Special Options:

-X (cp/4 80 only) option allows specification of
Rhere-overlays .0Vl and .0v2 will reside at run
time.

8/84 3141
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L (Ch/M B0 only) cption specifies that th2 l‘.:rgg
momory library (for S6K clear RAM at run tims) be

usad during linking

————ale L W e o o

M5-DOS version E : . —

Unigue Characteristics ‘ —_—

Spzcial Preparations:

i i i QT ILSYS
To run a compiled application an MS-D0S %
file should be included o the disk in the d.(':lrl:f
drive of the system when it is booted. 'I.ms \e
sion of OXFIGSYS should include the lire:

FILES = X
where X is some number greater than 11. MS—‘ll’OS
reserves eight file spaces as a dz2fault, but twlve

are required for execution of a compiled applica-
tion.

If the rn time system containg an ANST tem_im).,
(s:uc'n as an IBM PC does) CONEIG.SYS must coritain
the statement:

DEVICE = ANSI.SYS

If this 1lipe is includai. the MS-DOS file ANSI.SYS
also must be included during the boot,

For more information on OXFIGSYS see page M-2,
and decumentation on MS-DOS.

Limitations:
| SET COLOR "ot surported (aut is sugported in ECA0S
| T
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versicon).
Minimun 128K clear RAM at nn time.

Tha dBASE I1 QUIT TO <file> command can only be
used to specify Oxt and .EXE files. This elimi-
nates use of commands sudh as: QUET O DI Tht's
limitation will be relaxed in a future release.

Operations

256 files may be compiled (or linked) in any one
pess.

HS-DOS linkers produce an installation program
file, an .EXE file, and two overlays (.OV2 and
O0/).

The MS-DOS linkers, to be conputible with future
multi-user provisions, do not perform selective
library extraction. The net effect is that the
EXC file the linker produces is of a fixed size
(zbout B6K) regardless of tire size of the original
solication.

-0 linker option specifies th2 drive the .EE file
should be written to followina linking.

D linker option specifies the drive that the .OV1
and .OV2 files should be written to following
linking. 1

The CPM B0 -X linker cotico is not supported in
 MS-DOS.  The directory location of overlays or
and .0/l can be specified at nn time by following
the name of ths .EXE file with the appropriate
path. For example, if e were using the axrent
directory C:\A\B, which contained MAIL.EXE, but
MAILOVL and MAILOV2 were wunier directory ASNKNY,
oe could imoke MAIL by entering

8/84 31-3
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PAIL ANX\Y : stk

from the crompt. As an alternative, instead of
copying .OVL amd .OV2 to ADNA\B, o could use the
MS-DOS command:

SET DEC=C:\\B.

which flags the symbol DX for the compiler. rhen
MAIL is then irmoked, MAILEXE would first try to
find MAILOVL and MAIL.OV2 on the cxrent direc-
tory. Failing there, MAIL would immediately by
C:\A\B.

1f location is not specified as above, .0Vl and
.OV2 are assumed to reside in the current file

directory.

96 memory variables may be used with the MS-0CS
version of dB/Compiler. TUIS EEATURE SHOULD BE
USED WITH CARE since programs adopting it will be
incompatible with GBASE II, and it will te impossi-
ble to test execution of the application using
dBASE 1I1.

2503 bytes of memory have been reserved for rﬁzmary
variables (rather than 1536)

The M5-DOS macro-substitution parsing algorithm is
similar to that of daaSE Il

Files

31

Only one compiler file (UBC.EXE) necessary in MS-
0oS.

Only two linker files necessary in MS-DOS
(CBLMS.EXE ard CBLMS.LIB).

MS-DOS linkers produce only four files for an



“be inserted into that drive.

‘Tech supplied distribution disk.)

application: an .EXE file, an installation file,
and tvo overlays.

: Protection

Disks containing the operating version of the MS-
DOS dB/Conpiler are copy protected. D=nonstration
disks are mot copy protected.

To support the copy protection scheme a few chamaes
have been made in how a file is compiled ard lin-
ked. The following information can be used to
augment the instructions contained in Chapters A
through 30 of this manual.

The distribution disk provided by WordTech Systems,
with the .EXE file, must be in thz d2fault drive
(usually drive A) of a system when either the
canpiler or linker is invoked. The compiler and
linker may te copied to a hard disk or any other
drive, and back-up copies may be made, but no
copies will cperate correctly unless the distribu-
tion disk is in the éz2fault drive when the cB/Com—
piler .BE file is invoked.

the operating disk allows th2 copy
protection software to deck the signature on the
operating disk. Once this check is canplete the
compiler (or linker) will pause and’ ask for key-
board input before continuing. At this point the
operating disk may be removed and amother disk may

(Programs to b= pro-
cessad thus do mot have to be copied to the Word-
When a key is
the file specified is processed as
command line (including autcmatic
specified with

Thye presence of

pressed,
spxified in th2
compilation of a system of files as
tle -A option).

To eliminate the need for repitively putting the

8/84 31-5
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rersion hiflerences
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ltoeratin] disk into the d2fault drive each time the
canpilet is invoked, dn/OCompiler asks: Do you want
to compile another file?' when compilation is
conpletb. 1f 'Y is entered aB/Compiler will aske
for the nme of the next file or system of files to
be compiled. Otherwise, control returns to the

operating system.

mormally only the compiler
both) may be in RAM at an
operating disk
the default drive to
operation, as when lin
etc.

or the linker (but not
one time. The WordTech
us must be inserted into
initiate a new type of
king following compilation,

‘examples of using the copy protected compiler and

linker appear at the end of this chapter, imme-
diately after the section PC-DOS characteris—
itics.
i
| &
1.3 8/84 .
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PFC-DCO5 Version

The PC-DOS version supports the IBM PC and 100%
canpatibles. It is generally very similar to the MSHGS
version of dB/Compiler, and is copy protected. Screen
displays are optimized for the IBM RC. To take advan-
tagz of this optimization FORMAT files should be used
whenever possible,

A list of unigue attributes follows.

FC-DOS Unique Characteristics

The PC-DOS version supports use of the IBM PC
cursor keys.

The BC-DOS version supports the dBASE II SET COLOR

Bo installation program is necessary (or provided)
for the PC-DOG version.

The dBASE II command SET EX TO . . . is NOT
supported

A specific version of ONFIG.SYS must boot a system
that will nin a conpiled application, as described
for MS-DOS on poge 28-2. The DEVICE=ANSI.SYS lipe
is not necessary, nor is the ANSI.SYS file.

31-7
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Examles of Use of Copy Protected Versions:

Exarple 31.1 2

n wishes to compile.a ‘single dBASE 1T program
?iii’gr;l?eeg WEATHEIL PTG pWD\’lHEI.LPRG is a large file
ard the version she wents to compile ocoupies most oihi
flopoy disk. After booting wp her systen she places =
dB/Compiler distribution disk in ber dafault drive, 3

types
DBC WEATHER

o invoke the compiler on WENTHER. The compiler
gperatirr; file DEC.EXE is loadad into RAM, an_dkthfe coupg
protection system then checks the operating dis nc(;ﬂ: =
proper signature. When the signature is found ar
verified the message 'Press any key to contmuel.g
displayed. The programmer LETOVES the WordTech stupp : _
operating disk, and insertes the disk con amr%
WENTIER.PRG.  She then presses any key and WF}\"IHF};._l
is compiled into the relocatable object code flle
SWEATIERFRG.  WEATHER.FRG does not call any Eom (.Ef‘l_hlz
files, and so SWEATHERITG is the oaly object cod2 file
praduced. :

i ilati i : t to
Following compilation dB/Compiler asks: Do you wan
ccmpilenganotm: file?' The programmar doe.;’; 'not wané: (t)x{
compile another file, soO she enters 'N'. Contr
returns to the operating system.

Exarple 3-1.2

The programmer now wishes to link WEATHER ir;lt;
executable code. From drive A she removes the disk
used for compilation, which now contains mﬂmm,
and SWEATHERPRG. She inserts the dp/Qompiler distribu-
tion disk containing the DBLEXE into drive A and en-
ters:

DBL WEATHER

31-8
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to imoke the linker on WEATHER.
file DCLLEE is loxdxd into RAM, the disk signature is
chacked, and the messme 'Press any key to continue' is
displayed. The programmer removes the dB/Compiler
operating disk and in-erts the disk contailning
WEATHER.PRG and SWEATiIi!’.PRG. The linker produces
WEATHER.EXE, WEATHER.(" ", WEATHER.OV2 (which are all
ncessary for executio:, and an installation program,
WINSTALL.EXE.

Example 3I1.3

Another programmer wishes to compile an application
called BILLING. BILLING.PRG is a menu program that
clls ten other .PRG files. The programmer wishes to
compile the entire systen in one pass. After booting
his system be places the dB/Compiler distribution disk
in his system's default drive, and enters:

DeC -A BILLIIG

to invore the compiler. The -A option specifies that he
watns to campile BILLING in autcmatic modz so thst the
entire systan is compiled in on2 pass. DEC is loagd
into RAM and the disk sionature is cdiyacked. When the
check is complete the compiler displays the prompt:
‘Press any key to continuz.' The programmer removes the
dB/Compiler distribution disk and inserts the disk
containing the BILLING system. [k then presses any key.
BILLING.FRG and all the program, format and form files
it calls are each compiled into relocatable cbject cod2
files. The compiler then asks Do you want to compile
ancgther file?' The programmer doss not, so he enters
‘N,

Control returns to the operating system. The prograwrer
runs BILLING and discovers a small error that
mecossitates minor chamees in BILLING.PRG and three of
the ten program files it calls. ik uses his ejitor to
implement the chanaes, swaps disks to insert the
compiler cperating disk, and then enters the canpiler

T2 linker operating -

Version Differcnoeg | -

camand:

0OC BILLING ; ' .

The programmer does not need to recompile the whol *
system, just the four edited files. DEC.EXE is loed:!
into RAM and the disk signature is checked. .At the
pranpt - the programmer puts the application disk into the
drive and presses a key. BILLING.FIG is compiled, but
no other files are compiled since the programnet did not
use the -A (automatic) option. When compilation is
complete the compiler asks: 'Do you want to compile
another file?' 1The programmer does so he presses Y
The compiler asks him to enter the file name; the
programmer enters 'AGING' and AGING.PRG is compiled.
Following compilation the compiler asks if be wants to
compile another file. He does, and presses 'Y.'! 1The
compiler asks for a file name, and he enters 'RCEIVBLS.'

_ RCEIVBLS.PRG is campiled . . .

Exaple 3I.4 ’

—

The programmer of Example 3 wants to link BILLING into
executable coda. H2 puts the dB/Campiler distribution
disk into the system default drive and enters DBL
BILLING. DBLEXE is loaded into RAM, and the electronic
signature on- the operating disk is checked.  When the
check is complete dB/Compiler displays the prompt:
'Press any key to continue.! The programmer removes
dB/Compiler operating disk and replaces it with the disk
containing the BILLING object code files. He then pres-
ses any key. When the BILLING files are completely
linked control returns to thre ocperating system.

Example 3I.5

A programmer works co a computer system containing three




drives. he wants to compile an application namad SIMOCK
After booting his sytem he places the dB/Compiler
cperating disk in the system &efault drive, which is
drive A, STOCKIWG is o0 drive B. The programmer can
cotpile STOCK by logzing drive A and entering:

0CC B:STOCK

DEC.EXE is loaded into RAM, and the signature of the
disk in drive A is chacked. Whan the diweck is complete
d3/Compiler prompis th2 programmer to press any key to
continuz. M2 pressss a kezy and STOX is camiied.

Exarple 3I1.6

A programmer has copied the dB/Compiler operatind files
onto his hard disk, which is drive C of his systam. He
‘wants to operate off drive C, and compile a file there
“called INVOICES.PRG. After booting his system he places -
the dB/Compiler operating disk in his &efault drive,
drive A. Fram drive C he enters:

DBC INWOICES

DEC.E is loadad from drive C into RAMM. <The disk in
drive A is dycked for the sxcurity signature. Wnen the
drck is complete th2 compiler prompes the programmer to
press any key. He presses a key and INVOICES.PRG is
carpiled. The cbject codz file is written to drive C:.

3i-11

dB/Compiler Release W4 incorporates many new features.
Two new ccmpiler and linker opticns have been added, ay
have the dBASE II assembler interface- commands, along
Wwith some additional features.

New Options

-X Option (for 16-bit versions of dB/Compiler; -X option
for the B-bit version is entirely different and remains

unchanged.)

The -X option may be used with toth the compiler and
linker. In each case it disables the message: Type any
key to continue' prior to compiling or linking. When
used with the compiler it also disables the message: "Do
you want to compile another file?’

Tnis feature facilitates batch job processing. If you
create & batch file to compile or link many files you
can run it without having to resort to keyboard entry
between files. )

~F Option™(for 8 and 16 bit versions)

Through Version 1.3, dB/Compiler truncated the eighth
character of a file name to make rooa for the leading
“$" which distinguishes relocatable object code files.

When the -F option is used with the compiler and a
filename consists of eight characters preceding the
extension, the [irst character of t"e name will be
eliminated to accomodate Lhe “$ , rath- than the eighth

1.4 10/84 3J-1
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\haracter.

his option allows programmers to avold the necessity of
tenaming command [iles il they have used the elghth
sharacter of a file name as a unique identifier (eg.
 hey have a system compesed of files named MAILORD1.FRG,
MAILORD2.PRG, MAILORD2.PRG, etc.).

‘or exanmple,
rec MAILORDE.PRG

;ould generate the object code file $MAILORD.PRG, but

bhe command:

BC - MAILORDE.PRG
Lculd generate the object code file ¢AILORDE.PRG.

1

,Or- filenames with less than eight significant charac-
ters preceding the extension it makes no difference
snhether the -F option is used or not.

If the ‘root' file (or menu or calling file) name
“ontains eight characters and the -F option has been
ased with the compiler, you must also use the -F optlon
vith the linker to exactly specify the object code files
.o be linked. Please note that it is only necessary to
pecify the name of: the ‘root’ or menu file, The object
sode version of that file will keep track of the names
of the object code files it calls.

) gt ;

|For‘ example, given a file called MAIL.PRG, which calls
voth MAILCOND.PRG AND MAILSORT.PRG, the command line:

BC A HMAIL
iould generate the object code files:

“AIL.PRG
TAILCON. PRG
"% ILSOR. PRG

[N

Since the menu file's name has less than eight
characters before the extension, both of the following
linker command lines adequately specify the desired
object code (ile:

’

DBLMS MAIL (or DBLPC MAIL for the FC-DQS version)
or
IBLMS -F MAIL
If the compiler command:
DBC -F -A MAIL
were used instead the cocapiler would generate:
$MAIL. PRG
$AILCOND. PRG
$AILSORT. PRG

Again, either of the two linker commands:

BLMS -F HAIL

or
[IBLMS MAIL -

could be used to link MAIL.PRG and its called files.
Please note that when the name of a menu file contains
eight significant characters, there must be tonsistency
between linker and compiler command lines (and object
files). For example, if there was a menu progran
MAILORDE.PRG that called two files, MAILCOND.PRG and
MAILSORT.PRG, the compller command:

DBC -A MAILORDE

would generate the object code files $MAILORD.PRG,
$MATLCONDPRG, and $MAILSORPRG. The proper linker coo-

1.4 10/84 30-3



mand to use would then be:

BLMS MAILORDE.

The -F option would not work with the linker in this
case, because it would cause the linker to searz- for

$¢AILORDE.PRG, which it would not find, rather than
¢MUILORD.PRG. )

|Assembler Interface Commands

Pelease 1.4 also implements the dBASE II assembly lan-
yguage Iinterface commands PEEK, POKE, SET CALL TO, CALL
rand LOAD.

)

iThe above commands are implementation dependent.,
de/Compiler users hoping to compile these commands zay
inave to modify their existing programs to ensure their
tproper execution. WordTech suggests you test each as-

sembly routine separately btefore it is integrated into
the complete applicaticn system.

The limited space available in the CP/M B0 envircnzent
has forced two separate implementations of the assezbler
"interface commands, one for CP/M 80 and one for 16-bit
operating systems. The 16-bit implementation is
discussed first, below.

16-Bit Envirorments

trogrammers using 8086/8088 versions of dB/Compiler for
assembler interface commands should note the most izpor-
tint difference between dB/Compller and dBASE II: a 7AR
FEETURN (203, or CB Hex) must be used in place cf tne
"ZAN RETURN (195, or C3 bex) that would be used vazer

ANA o~

SAZZ II. (Please see Page 3J-T).

In the B8085/8088 implementation dB/Compller allocates
another GUK segment of RAM on top of the Stack Poinre'r
(SP; please refer to Figure 1) for anyone who uses PEEK,
POKE, or LOAD. If less than UK of RAM is left for use,

whatever remains is allocated.

Under this scheme a programmer can POIE any address (rom
301 to 65536, and CALL from any address between 301 and
65536, without worrying about crashing the application.
The addresses are completely under the programmer S
control (unless QUIT TO ... 1s used; please see page

3J-8 below).

6K

SP -
{ DATA
APPLICATION RAM
sl s TR elo

DOS

LOW MEMORY =

° Figure 1

The following sample dBASE II program portion cle?rs the
64K segment above the data segment of the application

’ -
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e

rogram:

Yo T

ORE 301 TO CCUNT

WHILE CQUNT < 65536
fE CQUNT,O

NE CAUNT + 1 TO CQUNT
DO

£

™

1, e
=0 O
) €

inder dB/Compiler the program should sti{ll execute.
{mis would not be the case under execution by the dBASE
I interpretor; this program portion would crash the
system.

ly this added 64K portion can be PEEKed or POKEd by
qour program. The same is true for LOAD, since LOAD is
{really nothing but another form of POXE.

lease note that in loading an INTEL HEX file,
i8/Compiler ignores the first line and the last line.
UIf your assembler does not generate a header line, you

l.ust add one line:

-

-
.

(:<CR>)

o prevent the first line of your code from being skip-
red. Similarly, if your assembler does not generate. a
'-railer line, you should append the line:

[

i:oo‘ (:00<CR>)

the end of the file.
inderstanding the 1.4 protocol is very important.
'lease refer to figure 2. In Step 1, assume you POKE or

DAD something into the added 6UK segment. In Step 2,
’!snume you issue a CALL command, as in:

,"ALL MEMVARI

2fore jumping to the calling address (previously set by
lne SET CALL TO <address> command; default is 300)

!

Helease 1.4

dB/Compiler reserves 255 bytes right above the SP to
store the contents of the mencry variable, and sets
register BX to point to this area (de. BX is set to 0).

The first character pointed by 8X is the length of the
memory variable, followed by its contents.

In Step 3 a “FAR CALL' is issueZ, ie. CS, DS and ES are
set to point to the location O of the added 6UK segment,
then PC gets the value of the address set by the SET
CALL TO . .. command. The coZes are then executed.

To return from the assembly prczram, one must issue a
FAR RETURN (OCBH or 203) rather than the NEAR RETURN
(OC3H or 195) one would use with dBASE II. This is
probably the wmost important modification of programs
previously executed under dBASE IL A system will crash
if this change is not made.

Machine u
SS‘:‘;;;/ | e e OEES,
or LOADed =
L ~—~SP ~-SP —+- SP
ITTOIELS I
DATR STATIC
~-DS. ES, ~-DS.ES. —~-SS
. Ss ss
CODE
—————|=-cCs ~Cs
DOS DOS DOS
j SRS
Step 1: ‘ Step 2: Step 3:

POKE or LOAD tefcre CALL after CALL
Figure 2
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MEMVAR! of the application program (pointed to Dby
gister BX) will be restored back to MEMVARY., That is,
ge can change MEMVAR1 s value in the, assembly routine,
technique somet imes known as call by rererence.‘ e
n even change MEMVAR1 s length, by changing the byte
inted to by BX. (Tis would not Dbe allowed by dBASE

:
*1.)
!

E:Lgr returning from the assembly routine, the contents

jease note that if you use the QIT TO . .. statement,

wu might have to POKE or LOAD your program 2gain. QIT
. also uses the memory portion above the Stack

WV e ©

sinter.

IP/H 80 implementation

ne CP/H B0 environment allows dB/Compller only a
{nited implementation of the assembler interface
=spands. Only certain addresses may be used. More
sportantly, these locations are not reserved
welusively for assembler interfaces. As a precaution
-rcgrammers should LOAD a program each time they use_it

E avold problems.

— e

™e allowable addr:esses are specified in the READ.ME
“{1e found on the dB/Compliler distribution disk.

e CP/M 80 implementation allows only character
Jr memory variables in CALL (MBMVAR> comsands.

)

bbuzgine nlds

)

J fourth major feature of Release 1.4 13 that if a
rzzpiled application aborts due to an error, LIST

|

MEMORY' and “LIST STRUCTURE' (for each open data flle)
commands will be automatically issued after the error
message. -

This feature aids in debug,éing an application.

Graphics Characters

Another aspect of Release 1.4 will be transparent to
most users. Frevious releases of dB/Compiler turned off
u_xe high bit o;‘ the first character of a string if the
first character was larger than 128. -This is no longer
true, and you can now easily use all the graphic charac-
ters supplied by your computer.

PC-DOS dB/Compiler

The final feature of Release 1.4 is a set of changes to

‘the PC-DOS version of dB/Compiler. None of these

changes are inccrporated in any other versions.

In Version 1.3, when a compiled application finished
executing the user had to press any key . to return con-
trol to the operating system prompt. . '

With version 1.4 the screen is cleared and control
returns to the operating system immediately after a
program finishes executing. Programmers who need to
display a message or who want to require keyboard entry
for some other reason can use a WAIT command.

Release 1.4 also adds an installation program Lo the
compiler for PC-DOS. This does not affect video
attributes, but rather allows specification of the dBASE
II date format. The linker for PC-DOS now produces an
installation program that installs a compiled applica-

1.4 10/84 3J-9



dh/Coripiler P2ference 'unual

tion with a date format. This file is named with the
first letter of the applicaticn’ s name, and INSTALL.COM,
as in MINSTALL.CO for an application titled MAIL.

Disk Files

APPENDIX A
Disk Filcs

Operating Disk - CP/M 80

Compiler @ Linker: Installatich:
ec.oM : [3LS3.LIB INSTALL.CO4
0EC. 001 ysidy DBL.LIB UPGRADE.
DBC. 002 BL80.Ca1
DBC. 003 ;

DEC. 004

Files canprising a campiled appliation (named TEST)®

TEST.CM

TEST.OVL

TEST.OV1

TEST.OV2

TINSTALL.OX (ot necessary for execution)
Requisite data files, .MEM files,

etec. X

Cperating Disk - M5-DOS; FC-DOS

Cawpller: Linker: Installation:
DeC.0d D3UMS.EXE INSTALL. EXE
[BIMS.LIB UPGI\DE. EXE

A compiled application named TEST would contain the
following files:

: TEST. EXE
TEST.OV1
TEST.OV2
TINSTALL. EXE

Pequisite data and .MEM files

1.3 8/84 Uk -1
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Note:

M5-DOS and BC-DOS versions need a specific
CONFIG.SYS file present during at run time, as
specified on poge 23-2. :

Five temporary files are created during compila-
tion (on object code disk). These are puargad at
the end of compilation. ;

The Demonstration disk contains a sample applica-
tion, and a Gocumeritation file called README

0= temporary file is opened during SORT opera-
tions, on the drive on which the file being
sorted to resides.

Ocerating Disk - CPAM 83 to M5-DOS Cross-1inker

XDBLB(RS.EXE
XBUMS.LIB . '

Operating Disk - M5-DOS to CPAY 63 Cross-linker

XoeuMsead.a
XD8L83.LIB -

All other cross-linker files will be namad similarly.

cemantle Liltervaces

AVPPENDIX B
dBASE §l - dB/Compiler Semantic Differcnces

The rollowlr'\g will generate semantic differences between
dB/Conpller and dBASE II:

Calculations (involving more than ten significant digits)
INPUT

CHR(255)

ESCAYE

INT (expression)

" LIST MEMORY ™

REPORT |

RETURN

Semicolon (in a LIST or DISPLAY command)

SORT (different keys are allowed)

VAL(expression)

& (Pbcro$L;bst1tution) .
# (Record Mumber)

2.41 Features

-

’
An in depth discussion ol each follows. —

‘

L3 8/84 . -1



Calculations (with more than ten sipnificant digits)

dB/Compiler will allow up to thirty significant digits
during calculations. dBASE II allows only ten. Since
d8/Compller data outputs are completely compatible with
dBASE II, data will have only ten significant digits
after being saved to a .MEM [ile by a compiled routine.

For example:

123456789.12  would be evaluated by, /dBASE Blels als
123156789.00 during processing and storage. It would be

. evaluated as 123456789.12 during processing by dB/Compi-

ler, but as 123456789.00 after a save operation.
1234567892.35 would be evaluated as 1234567890.00 by
dBASE II during processing and storage, but as
1234567892.35 by dB/Compiler during processing, and
1231567890.00 after saving.

For a discussion of how this alfects execution speed
please see Chapter 3 Section F, Programming Strategies.

CHR(255) (llex FF)

Due to an internal representation scheme dB/Compiler
will not normally allow a hex FF (= 255) to be sent to
an output device. That is, dB/Compller will not support
an expressiaon such as CHR(255). It would send a null
character. A special feature has been included in
dB/Compiler for graphics capabilities. A leading aster-
isk followed immediately by one or more backslash ("\")
characters will be evaluated as a comment by dBASE II,
and so ignored in processing, but when conpiled will
return as many 255's as there are backslashes. For

example:

AN\

g2

wemdneac vilierences

Will be regarded as a comment line by both dBASE II and
dB/Compiler. (Please note that there is a space between
the asterisk and the [irst backslash)

*a\

Wwill be regarded as a comment line by both dBASE II and
dB/Caapiler. ;

N
L -

will be regarded as a comment line by dBASE II, but will
send one 255 when compiled.

TN

will be regarded as a comment line by dBASE II, but will

: send three 255's when compiled.

Escape

When ESCAPE is SET ON and the Escape key is pressed,
dBASE II returns to the dBASE II dot prompt.

When ESCAPE is SET ON in a dB/Compiled routine and the
escape kéy is pressed, dB/Compiler asks 'ARE YOU SURE
(Y/N)?.' If anything other than a 'y', 'Y', 'T' or 't!
is entered, execution immediately resumes. If a 'y or
"Y' or 'T' or 't' is entered, control returns to the
opera'ti.ng system. The programmer can always SET ESCATE

OFF.

k.3 8/84



Input

dB/Compliler wi{ll support entry of only constants and
identlifiers via the INPUT command. No_exprgssions
containing operators (such as +, -, etec.) may be used.

In 16-bit envircnments the alternpative:

ACCEPT <expression> TO A
7 &A

may be used.

INT

Due to features inherent in a compllable language, INT
function operands will be evaluated differently by
dB/Compiler than dBASE.II. This might necessitate a
change 1in programming practice 1if the INT function is
used to determine whether a number is evenly divisible.

The algorithm
NT(a/b)¥b=a

should be used rather than
INI(a/_b):a/b,

since the latter will be evaluated differently by
dB/Compiler than by the dBASE II interpretor. For
example, dBASE II evaluation of

7 INT(1979/4)=1979/Y4
would yield the logical operator FALSE, but dB/Compiler
evaluation of the same expression would yield a TRUE.

They both would evaluate the expression

7 INT(1979/4)*4=1979

oy

as flalsae.

List Mcmory

dB/Compiler stores memory variables differently than
dBASE II does. To remain compatible with dBASE II the
LIST MEMORY command results in a description of memory

* as it would be mapped under dBASE II, rather than as it

is actually mapped. This winor difference should have
no practical effect on operations.

Report

The REPORT command executes under dB8/Compiler with minor
differences in space adjustments and line counts.

Return

The RETURN command in dBASE II returns control to
either the calling routine, or to the dBASE II interac- -
tive mode (the dot prompt) il there is no calling rou-

tling . -

The RETURN command under compiled execution returns con-
trol to the calling routine il there is one, and to the
operating system if there is not.

13  B/e4 B-5
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Semicolon

dB/Compiler fully supports use of the semicoclon to ex—
tend a command line beyond the column width of a compu-
ter terminal during command file execution. That ts7 AL

a dBASE II program contains very long command lines, and -

semicolons have been used to continue some of those
lines, those semicolons will not prevent successful con-
pilation of the file.

However, dB/Compiler does not support use of the semi-
colon as a continuation operator to printer or terminal.
Semicolons in these situations will be treated as a mere
character. :

Example ¢

The dBASE II command line

? 'I;1ike;dB/Caupiler’

would cause screen output, upon dPAST II executleon, such

as:

I
like
dB/Compiler

while the same command line, when corpiled by dB/Compi-
ler, would cause screen output during execution id the
form:

I;1ike;dB/Compiler

Sort

dB/Compiler will let you specify an expression contain-
ing concatenated character fields as the SORT key,

63-6

rather than just a single (lield.
For example, a compiled

SORT ON CONTROL + DOC TO CO-BO
might produce a data ranking in COIBO such as:

control doc
record one: a 1
record two: a 2

b 1

y record trree:

This operation would require, in uncompiled dBASE 1I,

the steps:

SORT ON CONTROL TO TEMP

USE TEMP
SORT ON DOC TO CQBO

Please note that the concatenated fields must be ofl
character;—type. Up to thirty fields may be concatenated
in one key, depending upon the length of the [ield names
involved. The key expression may not exceed 25U bytes.

Val ~

A compiled VAL operand will be evaluated slightly dif-
ferently than under dBASE II execution when decimal
places or non-numeric characters are contalned. Ending
non-numeric characters evaluate as zero, but leading

numeric decimal places are represented in both the
g L

up-1 \\Q
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length and value of the resulting string. Examples:

expression dBASE II dB/Compiler
evaluation evaluation '

VAL('3.U45abe") 3 3.45

VAL('.33abe") 0 0.33

2 VAL('3.4522) 3 3.15

? VAL('3.45aa) + L.020 3.45 3.5,

&(Macro-Substitution)

There are two ways in which the macro-substitution
function evaluates differently under dB/Compiler than
dBASE II.

First, if the logical operators (such as .NOT., .OR.,
LAND., etec.) are used immediately following a macro-
substitution, a space should be inserted between the
last character of the macro-substitutlion and the [irst
period ('.!) of the logical operator. Otherwise, the
compiler will interpret the logical cperator as part of
the name of the variable being substituted. Thus:

IF- &TEST1:AND.&TEST2
would result in an error, while:

IF &TEST1 .AND.ATEST2 ‘would not. (In general the
compiler does not require spaces between elements of an
expression.

Second, the CP/M B0 version of dB/Compller does not
evaluated nested macro-substitutions exactly as dBASE II
does. Each level of substituted variables is evaluated
gimulatancously, then the next level, ralher than each

1.3 !/N4 na Q
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variable recursively, as under dBASE II. For an
analysis, please see pAage 3F-13.

#(Record Number)

! =%

dB/Conpiler normally allows a record number to equal
zero only following a FIND operation in which the search
criterion was unfulfilled. In this respect dB/Compiler
is much closer to dBASE II version 21 than it is to
version 2.4. dBASE II version 2.4 allows a,record
number to equal zero much more frequently. For example,
the command:

SKIP -4

would result in:

754
0

under dBASE II version 2.%, but would result in:

74 ’ A .
1

Y

during execution under dB/Conpller. Similarly,
following a SORT under dBASE II the record number
function is set equal to zero. Following a SORT under
dB/Compiler the record number function is set equal to
the number of the last record contalned in the data

file.

2.41 Elemcnts Supported

While dB/Compiler supports dBASE II version 2.4, a rewv
elements of dBASE II version 2.41 are also included.



Plezse note that these do not include any of the multi-
user provisions. Tne supported elements are:

A) 4
CLEAR N

When compiled this command has the same effect as SET
FORMAT TO SCREEN, in addition to closing all data and
index files, and clearing memory variables. .

B)
PICTURE 'A'

dB/Compiler supports the 'A' element of the PICTURE
clause, to allow entry of blanks.

. €Y
RESTORE FROM <memory file> ADDITIVE

If the memory file contains a variable with the sanme
name as an active variable, the active variable is
destroyed by dB/Compiler and the restored varlable 1s
made active. dBASE II version 2.4 would generate an
error conditicn given these circunstances.

D)
SAVE TO <file> [ALL EXCEFT]

The parameter 'ALL EXCEFT' is fully supported.

L3 8/84 13-10 \Q

APPENDIX C
Restrictions on dBASC 11 Use™ T

All of the following restricted dBASE II commands can be
replaced with compllable alternatives. The restrictions
are discussed in greater detail in Operations, Section
E  Alternative programming strategles are discussed in
Operations, Section F.

Restricted Statements

APPEND?
(Interactive) BROWSE
CALL (Assembly)®
(Interactive) CHANGE

(Interactive) CREATE FILENAMED ¥
NOTE: dB/Compiler does support the command
CREATE <filename> [roa {filename>

DISPLAY STATUS.

(Interactive) EDIT [n]*

HELP

(Interactive) APPEND
Note: dB/Compiler does support APPEND BLANK
(Interactive) INSERT

NOTE: dB/Compiler does support INSERT BLANK

* 4§11 be implemented in future release

L3 8/84 ; uc-1



(Interactive) INSERT (BEFORE)
tote: INSERT BEFOPS BIANK is suppor ted

LIST STATUS

LonD*

MDIFY Qataro*

MIDIFY STRUCTURE

PEEK*

FOKE*

SET CALL TO <address>*

SET CARRY QN/CEF*

SET COLOR Q/CFF

SET DEBUG QU/CEF

SET BEOD QIALEF

SET FX TO’

SET SCREEN QUAXTE

l():Aj‘i!,/C.‘t:'mpi1ez always assumes full screen capa-

ility of the terminal an application is being
run on)

SET STEP Q/CEF
SET TALK Qi/QCF *

(@B/Compiler always assumes SET TALK CFF)

* will be implemented in future releass

!

Restricled Macro-Substitutions

a) One may not macro-substitute a keyword, such as

STORE, USE, SORT, ON, etec.

b) One may usually substitute filenames, variable
names, etc. The only times when you may not macro-
substitute a fllename or variable name are into a DO
<file> command (as DO &filename), a SET FORMAT TO <flle>
command (as SET FORMAT TO &fmtfile), or into a REPORT
FORM <rile> command (as REFORT FORM &formfile).

c) One may not macro-substitute the &.

d) In CP/M 80 versions of dB/Compiler one may not
macro-substitute an expression containing any operators
such as +, -, (, <, etc. One can macro-substitute:
expressions containing identifiers, constants, etc.
This restriction is relaxed in MS-DOS verslons of

dB/Compiler. .

Variable Names

T, F, N, and Y are not allowable names in either their
upper or lower case versions.

INDEX and SORT keys

Only‘ character fields may be concatenated within an
INLEY key or SORT key.  Only $,°! and STR() functlons
are in a key, and then only in certain uses. The STR()
function may not be :i2sted within an expression, as in
$(STR()). The $ function may only be neated with the |
function-, and the | must precede the $.

1.3 8/84 uc-3
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Nested Conditional Structures

No more than 20 levels of nested IF statements mav be

active at any one time.

No more than 20 levels of WHILE phrasecs may be activs at
any one time. .

Bo more than 20 levels of nested DO CASE statements zay
b2 active at any one time.

Comments

The only comments on command lines allowable are in the
loop-end commands ENDDO, ENDIF, and ENDCASE.

The dBASE II comment operator, an asterisk in the first
column of a command line, is fully supported by db/Con-
pller except when the asterisk is immediately (ollowed
by a backslasn ("\'). (Please see Appendix B.)

Expressions

The CP/M 80 version of dB/Compiler only supperts
expressions ol less than one hundred (100) characters.

trror tessages

APPENDIX D

Error Messages

(Some error messages are discussed in Chapter 2,
Szction G.)

Comipile Time Error Messages

L3

Syntax error
Macro substitution is not supported at this point

’ -
The number of index files must bs between one and
seven !

"To" phrase expected
"Cet™ phrase expected

"Fron" phrase expected

"Extended" expected

"M" phrase expected

f"blank" expected"

"Noupdate" expected

"Additive" expected

"Secondary" or "primary" expected

The number of fields must be between one and [ive
"For" phrase expected

'With" phrase expected

8,/84 101
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file name or key expected
"Structure" expected

Null string not allowed

Boolean cperator expected

Unknown command

humber expected

Expression expected

Identifier expected

Fey expected

This parameter is always assumed (FF
Type “C to abort or any other character to continue
If stack overflow

kWhile stack over[low

Case stack overflow

Jump table overflow

Expression stack overflow

Only xx command files allowed in one complling
process

Cnly xx report files allowed in one complled
comnand lle

Unbalanced endifl

Unbzlanced enddo

Unbalanced endcase

Can't opgn xxxxxxx
Unbalanced if statement
Unbalanced case statement
Unbalanced while statement
Unbalancea text statement

Disk Full

- Scope - record is not supported in locate command,
please use go to

While expression is not supported in loc§te command

store error
The maximun number of index files is seven
The number of function parameters i3 wrong

Report form expression array overflow

Link Time Error Messupes

xxxixx is not a relocatable file, ABORT!

Usage: dbl [-1) [-1) [-dxy) [-o0z] [-xab] filename

+ Disk Full

nly 256 files allowed in one linking process

read from xxxxxxx failed

up-3

13 8/84



dB/Caapiler Re Fcrénce thnual

Run Timce LError Messages

Character string expected
File: xxxxxxx is currently open
No more variable space avallable

Only 64 variables allowed, the last one used is:
XXX

File: xxxxxx already exists
File: xxxxxx does not exist

Data item: xxxx does not exist

Macro must be a character string

Either macro substitution for expression or syntax
error or variable(s) undefined

Miust operate on data typef XXXXX
Empty file name not allowed
Null skeleton

Editor stack overllow

Too many digits

Report stack overflow

wll drive name

You must use character string for file names, [leld
& ’

1.3

Error Messages

names or variable names ,
Error creating file: xxxxxx

vE’.rror ooening file: xxxxxx

Error c];asing file: xxxxxxx

Error reading file: xxxxxxx

Error writing file: xxxxxxx

Error positioning in file: xxxxxxxx .
Bad field name: xxxxx

Bad field type: xxxxx

Hot a dBASE II file: xxxxxx

o such record in index: xxxxxx

Illezal key: XXXXXXX

Ho PRIMARY database "in use

Ho SECONDARY database in use

No INDEX file in use

Creating from: xxxxxx would end up with more than 32
fields

Créafing from: xxxx would end up with more than 1000
bytes per record

Index SYNC error:
Maximum allowed number of records reached:

FIELD not found: XXXXXXX

8/84
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ATPENDIX E

dB/Compiler Defanlls

C()H]p“.’lli;’il) Defaults

Command Form: [BC <file>

Only <file> i3 complled, along with any invoked .FRM
files. ;

D2fault drive specifier is logged drive.

Default filename extension is .CMD (CP/M 80) or .PRC
(MS-DOS).

Default object code destination is drive <file> is on.
Compilation pauses il an error condition is displayed.

Line count {s displayed.

Command Form: DBC -A <file>

As above; but:

<{file> and any .CHD (or .PRG), .FMT or .FRM files it
calls are complled. (CP/M 80: up to 6l .CHD, and up to
32 .FRM files. MS-DOS: up to 256 .PRG; and up to 32
format files.)

File extensions not specified in file names in DJ, 3ET

FORMAT TO, and REPOHT FOIM statements are assumed to be,
respectively, .CMD (or .FRG), .FMT, and .FRM.

L3 8/8% UF -1
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Linking Detaults

Cormand Form: [BL<version> <[iled>
Extenslion of <file> is assumed to be .CMD or .PiG. <
Drive of <file> is a3ssuved to be logged drive.

Default destination of linker product files is drive
(file> resides . :

At run time flles can reside together on any one drive.

CP/M 80: 54K RAM (run time) linker library, BLBO.LIB,
used (56 RAM (run time) option 1s provided via
BL8OL.LIB.

Linker library (with extension .LIB) must reside on
drive <file> is on during linking.

Up to 256 object code files can be linked in any one
pass of linker.

“Default terminal attributes of CP/M 80 linkers are Tele-

Video 950; attributes are changeable with INSTALL.COM
included on dB/Compiler operating and sample disks.

De!‘au'lt terminal attributes of a linked applicatlon are
the current attributes of the linker itself; attributes
of the application are changeable with install program
produced by linker.

Run Time Delaults

Application may be on any drive as long as the riles
required for execution are tcgether.

ho-2



APPENDIX F
dBASE I Bugs Fixed

Full Screcen Edilor Bues

1) VWnen a "B is entered in dBASE II while in edit mode
after a REZAD statement, strange and unpredictable thirgs

happen to the cursor and data. This 1is corrected.

2) Sometimes following a secénd READ statement, the
- screen's cursor location is extremely unpredictable.

This has been fixed.

3) When a memory variable containing a number longer
than ten digits is saved and restored, that variable can

be evaluated incorrectly by dBASE II. For example:

.STORE 1234567891.2334 TO A
1234567891.0000

.SAVE TO B:JJ

.RESTORE FRQ! B:JJ

« LIST MBMORY

A .(H) 123U567891.0000

¥4 TQTAL ** 01 VARIABLES USED 00007 BYTES USED

.7 A
?"""6789]

This c_ontradic\.ion is resolved in complled programs.

4) Sometimes the & . . . CET combination does not work
correctly in dBASE II if it is used on a memory variable
recently RESTORed from storage. This scems to be a
problem in the RESTORE or SAVE command, and is corrected
in a ccmpiled program.

L3 8/864 lif -1
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5) A dBASE II SORT of a flle wherc every record has
beon marked for deletion (but not yet PACKed) can yield
an output file full of garbage. The equivalent
dB/Compiler output file would be empty.

§) dBASE II does not produce consistent results when 1t
is told to SUM a field in a file containing no recprds.
Sometimes it will return a value other than zero. Re-
sults seem to depend upon the commands previous to the
SUM. dB/Compiler will always return a value of zero in
this situation.

7) dBASE II does not handle INDEX updates correctly.
Consider the following excerpt of dBASE II code:

a5t PSERYXR INDEX. YA
“154ICQUNT TO CNT
DO WHILE CHT>0
GO BOTTQH
REPLACE ZZ WITH a
STORE CHT-1 TO CHT
ENDO

where XX is any data file name, YY is its index flle,
constructed using a field named ZZ as an index key. We
assume the programmer knows in advance the smallest
value ZZ can hold, and that is a, above.

This program segment tests the index updates. The
correct result should be ZZ in XX containing a, - since
all 2Z's are equal. The sequence in INDEX YY should te
based on record numbers. A consecutive LIST command
should list the file in record number (#) order.

’
dBASE II sometimes crashes when a data-base becomes

larger than about 10K and an. operation such as this s
sttempted. Even when it does not crash, the resultant
data sequencing is incerrect. Tnis 1s also true with a

he 2
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mirror image program segment that goes to the top <l the
file and replaces the index key field with the largest
possible value.

In other words, index updating using JBASE II is
unreliable because of this serious bug. This situation
is corrected in dB/Compiler.

8) Tne record number operator # does not always evaluate
correctly in dBASE II. For example, If you are at
the third record in a data file with one hundred
records, and issue the command

SKIP 3000

dBASE II will generate the appropriate error message
(RECORD OUT OF RANGE), however, the # function returns
the wrong result (in this case, 3003). This bug is
[ixed in dB/Compiler. If an attempt is made to access a
record out of range, in all cases the dB/Compiler # will
return the record number of the last record in the file.

In addition, the current record is sometimes undeflined
under ¢BASE II execution (following a COPY command, for
example). This can be observed by entering a DISFLAY
command immediately following the COPY command. The
record number usually indicates the last tecord in the
file, however what is displayed is not necessarily the
last record. This condition is also rectified by
dB/Compiler.

1.3 8/84 uF-3

INDEX

$ 3n-1,38-2
&  3E-1
@... GET 4F-1
i, dmasz 11 4F-3
B 4r-1

N\ -1, B-2

A 3n-1,33-2,38-3
nxort, prevention of
Impersand  3F-1

3g-1

see also, macro-substitution
Nrpersand, macro-substitution of 3F-2, 3F-3

ANSI terminals, 2B-2

Nplication installation 2B-1
Arrays, creation of 3F-1
Array=, milti-dimensional 3F-2, 3F-12

Assurptions

made by campiler 3B-3
on application source code  1C-1
Autanatic mode, canpilation using, 3n-1,3A-2,38-3

Bas, dBase II 4F-1

Calculations 4B-1, 4B-2

GHR(255) 4B-2

Qommands, dBase I1: see individwml listings

Comments  3E-5

Compiled applications
size -3C-4
‘advantages In-1

Compiler installation

22-1

Qompiler options 3n-2,3A-3,38-3 — 3B-7

automatic compiling (-A) 3A-1,38-3

' aborting, campilation (°C) 3A-2,38-1
error colition overrices (-P) 2A-Z,3B-2,38-6

line cout off
object code dest

(=V) . 3n-2,38-7
ination (-D) 3B-6

Qompiler systan requiranants  1B-1

Copiling an applicat
axFiG.SYs, Z3-2
Conzatenated fields
Conzatenating strimas

i 3A-1, 33-1,3F-33

3E-4,42-3
3F-21



Qoriditional strustures, nestad 3E-S5, 2r-6
Copry protestien, 3A-1, 31-S
Cross-—environmnt linking 220-1,30-1

Cross-linking, 3C-1,30-1

dhas? 11 s
fixed 4aF-1 - .
full screen @liting 4F-1, 4F-2
dBASE II co-praducts  3h-1
diASET 11, restrictions on
o 3a-1,2B-1,
db/Campilec
assunptions on use with
options
se2 canpiler options
s22 linker options
philosogiy behind 1A-1 — 1A-8
differences [ron dBASE I1: see Differences
L 3A-2,3C-2
dnd=2  3B-8
Defaults
canpiler 4g-1
linker 4g-2
Dzmonstration disk  1D-1
“Design Strategies 3IF-1 to 2F-36
for spaxd 3F-34
for awzro-substitution - 3F-1
for campiling and linking 3F-32 — 3F-33 .
Differences, db/Compiler and JPASE 11
macro-sudstitution evaluation 3F-3, 3Fr—4
samantic  43-1 — 4B-7
syntax 3F-36
Disk full 2G-2, 3-10
Disk files, list 4a-1
CO FILE 38B-4,3E-4
Crive allo=ation 3C-6
Crive spxifiers, during canpilation 38—

3E-1 — 3E-7, 42-1 — 404

1C-1, 3B-3

Omanic file actess, macro-substitutions in -4
frror condition 33-5,233-1
Exror datection 351

S5h=2

1.3

Frror m5syrjes
discussion of

campiler 3G-1
diszussion of
linker 33-2
on time 3G-3
listad
compiler 4D-1 — 4p-3
linker 4D-3
rn time 4D+
ESCAFE 4B-3

Executable codz2  1A-S,32-9, 32-10
Fields, concatenated 4B-6,4C-3, Ji~4
Files
libracy files (.1IB) 30-2
maximum nurber allowxd [or campiling 3-3
sizes 3C-4
randan access 3F—4
File extensions 3A-1, 3A-4, Zu, 33-7
File names
version differemnces XC-2,33-2,40-1,
truxated  30-7
extensions  3p-4,33-7
" macro-substitution of 304, 56-15, 36-3, 42-3

GET 3G-3
Host system 1B-1, 23-~1

-k, 3C-2.
DX 354
INDEX keys  3E—4, 4C-3,25-4
DDEX \pdates, dBase 11 4F-2, 4F-)
Input, user 3F-S, 3F-34
Installation
dB/Camiler 2Aa-1
linker libcary 24-1
finisted ayplication 7i3-)
UMGRADE precauce (GRASET §0 2.3, a0-)
TAB-UG (OUARIC.SYS) Z3-2
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di3/Conpller Nefercne? Hanual

THSTAT, QO m-1, 30-1
e Guection An-4

Jurp table overflow 32

rey-ords .
macro—sulwtituticn of 36-3, 7C-3
smtax whm usim 36-36

Linket
copacity  2C-2
installation 2n-1
jnvoking  3n-3, 3C-1 — c-10
Jarge library (CP/M 80) X4
libracy 3n-1,3°A-4
produst of -2

[ Linker options

sen mamry cpticn (-0 n-3,X—=

drive specification; .OVL, L2 (D) 33,356
drive spscification; .Q1, INSTALL, .00 (D)
cntime drive specification; G ORI

mon-executable o2 option (-1) 7L WG €L

-b -4 3T
b W-4,32-7
-, ' Large m@mory 3n-4,3C4

1a~ro-substitution 3E-1 — 3F-20

arrays 3JE-2 — 3F-3, IF-12 — 3F-13

comrand file nanes IF-5, 3F-15

exXessicns ir-g, 3F-i6 — 32-1%,

keyword  3E-8, r-9, 3F-10, Jt-li

layered 304, 3r-14

restrictions a1 36-3 — 354,473
syoarenic Gawic2 35-5

Mtive linker 3C-1
() jest ood2, roiocntable  28-7
(PoiniG,
Linker, o2 Lin'ae cptions
crpien, o902 corpiler cptiom
Ceoriay [iies, prggm™? x-2

w12 — T-31

3A-3
3n-3

-p 306

PiCK AF-2

pot [ofinano2 maximization, 334
pacsing  31-3 -
pip 304, 3-5
Printer usage 30-6
Programning strategies 3¢-1

‘

pesudo-code  33-8
READ  3G-3

pelocatable cbject cod? w-1
REFORT 384,35

Restrictions oa dmSE 11 361 — 3g-1, 4-1 — 42—

REIURY 4B-5
requirenants: 22 Sysuin recuireirnts

camntic diffecrentes, appradix 4B-i — 41
Sanicoloa  4B-6
SET FOITAT TO n-4
Space allocaticn 3C-6
oo also: linker ophions, carpiler opticns
SORT 3c-1, 32-10, 34, 1B-6
SORT keys I4 1 4T=3
Sped 3F-1,36-34
Stratejies, s=2 Desicn stratejies
SI4  4E-2
syntax differend2s,
spaces in comand linzs, 31
Systen requiramnts ’
st 1B-1
Targat 1B-1

Targel madules AT-1, 70
Target syston 1B-1

UTGNeE Pfooﬂmfe KTACN
User input IF-5,3F-34

VAL 4n=G, AT
vagiabie nians, ilienar 34

Virtual Gathn ire 53-8



