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WARRANTY

TDBS is manufactured by eSoft, Inc. We have made every effort
to provide the user with error-free data diskettes. Should there be
difficulty in transferring the data from these diskettes to your
operating system diskette, contact us at (303) 699-6565 (voice) for
replacement.

TDBS is distributed on an "AS IS" basis only, without warranty.
Neither eSoft, Inc. nor its authorized dealers shall have liability or
responsibility to any person or entity with respect to liability, loss,
or damage caused or alleged to be caused by this software. This
includes, but is not limited to, any interruption of service, loss of
business or anticipatory profits, or consequential damage resulting
from the use of this software.

eSoft SOFTWARE SUPPORT

eSoft, Inc., provides a 24-hour-a-day multi-line support BBS service
to registered TBBS/TDBS system owners at (303) 699-8222 (eSoft
Software Support BBS -- 300/1200/2400/9600 baud modem). We
strongly urge that this telecommunications system be used for error
reporting and troubleshooting assistance. Because all system cor-
rections will be distributed first via the eSoft Software Support BBS,
we recommend that all registered licensees log on to the Support
BBS at least once a month to receive latest system update informa-
tion. (Atyour first logon, you will need to register the serial number
of your TBBS master disk(s) and supply a password, which will be
approved for full support access during the next working day.
Other information is given online during the registration process.)

The Data Base System software is distributed without copy preven-
tion protection, since we feel that such protection drastically
reduces the utility of a program and punishes most the honest
purchaser. We do, however, expect purchasers of TDBS to honor
their license agreement. This software is copyrighted, and licensed
to the purchaser for your individual and exclusive use on a single
CPU at a time. Any reproduction for use by other persons is a
violation of our copyright and your license agreement.



THIS SOFTWARE IS NOT FOR SALE

eSoft, Inc. does not "sell" TDBS. It sells only the media it is
contained on. It licenses you the use of the software only under the
following license terms and conditions.

License Agreement

Carefully read the following terms and conditions. Use of this
product constitutes your acceptance of the terms and conditions,
and your agreement to abide by them subject to paragraph 7 below.

1. This is an end-user license. You, the original purchaser, are
granted this license for the use of the TDBS software under the
terms stated in this agreement. You may not assign or transfer the
software or this license to any other person without the express
written consent of eSoft, Inc. Any attempt to sublicense, assign, or
transfer any of the rights, duties, or obligations hereunder is void.
eSoft, Inc. does allow you to transfer this license under the condi-
tions outlined on your registration form. This procedure con-
stitutes express written consent under this provision if it is followed

properly.

2. The TDBS software is copyrighted material. Once you have paid
the required single copy license fee, you may use the software as
long as you like provided you do not violate the copyright or any of
the following conditions.

3. Single CPU License. You may use the software on any computer
for which it is designed so long as it is not in use on more than one
computer at the same time. You must pay for additional licenses if
you want to use this software on more than one computer at the
same time. You may use the utilities on one computer while the run
time system is in use on another computer, as long as the same
program is not in use at the same time on more than one computer.

4, Backup Copies. You may make as many backup copies of the
software as you require to avoid loss. You are responsible for all
backup copies you make, and must assure they do not result in any
use of the software which would conflict with the provisions of
paragraph 2 above.




Software Modification. You may not make any changes or
modifications to the Licensed software not expressly authorized by
eSoft, Inc., Philip L. Becker, Ltd. or their agents. This includes but
is not limited to disassembly and reverse engineering the software.
The single exception granted under this license is the changing of
text strings in the programs for customized presentation.

Federal Government. This Software is Commercial Computer
Software under the Federal Government Acquisition Regulations
and agency supplements to them. The Software is provided to the
Federal Government and its agencies only under the Restricted
Rights Provisions of the Federal Acquisition Regulations ap-
plicable to commercial computer software developed at private
expense and not in the public domain.

You may refuse to abide by this license by returning all materials
within 30 days, along with a written statement that you have kept no
copies of the software or documentation. This statment must be
signed by you and becomes a legally binding statement that you have
indeed destroyed any backup copies you may have made in those
thirty days. If you keep the materials beyond the 30 day period, or
refuse to assure that you have not kept any copies of the software
or its documentation, then you are fully bound by this agreement.

Limitation of Liability. In no case shall the Liability of eSoft, Inc.
or Philip L. Becker, Ltd. exceed the license fees paid for the right
to use this software or One Hundred Dollars ($100.00), whichever
is greater.

This agreement may not be modified except by a written instrument
signed by eSoft, Inc. This license constitutes the entire agreement
and understanding between you and eSoft, Inc., and supersedes any
prior agreement or understanding whether oral or written relating
to the subject of this License.
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HOW TO USE THIS MANUAL

READ THE NEXT TWO PAGES,
EVEN IF YOU DON’T READ ANYTHING ELSE.

Installation

How to Start

Introduction

Multiuser
Considerations

Command
Reference

Function
Reference

Technical

Many people only read their user’s manual as a last resort. If you
are one of those, the next two pages tell you where to find informa-
tion when you need it.

To learn how to install The Data Base System on your computer
for the first time, read the Installation section of this chapter.

To learn how to compile programs and run them on your TDBS
system, read the sections of this chapter on Compiling TDBS
source files and Adding TDBS programs to a Menu.

Chapter 2is anintroduction to The Data Base System. This chapter
will give you a frame of reference and introduce you to the concepts
behind TDBS. If you are already familiar with dBASE III +
programming, this chapter is all you will need to read to begin using
TDBS.

Chapter 3 explains the special cases you must consider when
programming applications for multiuser access. You will learn here
about how TDBS automatically shares files without damage, and
how you can exercise more control in special cases if you need to.

Chapter 4 is a reference guide for TDBS commands. Each com-
mand is listed here (in alphabetical order) so you can find the
details of its operation easily. This is a reference, not a tutorial
section.

Chapter 5 is a reference guide for TDBS functions. Each function
is listed here (in alphabetical order) so you can find the details of
its operation easily.

Chapter 6 contains the Technical specifications of interest to
programmers who wish to write custom utilities or programs which
require more technical details. Included is a bit map and record
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layout of all data structures with which you might need to interface
if you write specialized utility programs etc.

You should begin by reading the overview section of this manual to
learn the concepts of TDBS in a general way. Then you may begin
to write TDBS programs of your own or compiling dBASE III +
programs to run under TDBS.

What’s new in TDBS 1.2?

TDBS 1.2 has several enhancements over TDBS 1.1. However, all
.TPG programs which were compiled and running in TDBS 1.1 will
continue to execute properly under TDBS 1.2. The following is a
summary of the most important TDBS 1.2 enhancements.

Flat File 1/O has been implemented to allow direct access to any
type of file. Both text mode (line at a time) and binary mode are
available.

Rapid text searching is now possible using the text mode Flat
File I/0 command FLFIND.

The SOUNDEX function is now available to allow "sounds like"
keyword operations.

The boolean functions .AND., .OR. and .NOT. now operate on
numeric variables. This allows true bit operations on up to 32
bit numeric values.

The SELECT option on READ allows direct entry into the
memo editor without user intervention.

READONLY access allows use of protected .DBF files.

FINDFIRST, FINDNEXT, FDATE, FTIME, and FSIZE
functions provide robust file handling capability.

SET ALTERNATE now allows APPEND operation for
journaling.

Faster operation and smoother scheduling for better overall
system operation.
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Installing TDBS on a TBBS system

TDBS is comprised of two portions.

1 The TDBS compiler which translates ASCII source code into
compiled token program (.TPG) files.

2. The TDBSOM option module which allows these compiled token
program files to be executed online on a TBBS system. This option
module manages all multiuser actions, and contains the library
routines which allow a .TPG program to interface to TBBS.

Note: TDBS is designed to be installed on a working
TBBS system. If you have not yet installed your TBBS
system, then that is the first step. Do not attempt to
install TDBS until TBBS has been installed and is
operating correctly.

Installing the TDBS compiler

The TDBS compiler is contained in a single file named TDBS.EXE
and is a stand alone DOS program. Installation consists of copying
this file to your hard drive. To allow its use from any directory
during program development, the directory you place the
TDBS.EXE file in should be listed in the DOS PATH directory list.

Installing the TDBS Option Module

The TDBS option module is installed by copying the files
TDBSOM.EXE and TDBSEMSG.TXT to your hard disk. These
files should be placed in the same directory as your TBBS run time
program MLTBBS.EXE. You then must modify the
RUNBBS.BAT command which invokes TBBS by adding the fol-
lowing command line switch:

/O:TDBSOM
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As an example if the calling line before installing TDBS was:
MLTBBS /U /F

After installing TDBS this calling line would read:

MLTBBS /U /F /O:TDBSOM

If you must place the TDBSOM.EXE file in another directory, you
must list the entire specification of where you placed it. As an
example, if you placed the TDBSOM.EXE file in the D:\TDBS
directory, then the calling line would be:

MLTBBS /U /F /0:D:\TDBS\TDBSOM

If you already have another option module installed, then separate
the module names with commas on the /O: specification. As an
example, if you already have the SYSOM option module installed
the specification would be:

MLTBBS /U /F /0:SYSOM,TDBSOM

The position of TDBSOM in the option module list is not sig-
nificant.
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TDBSOM Memory Requirements

Once the TDBS option module is installed, your system will require
more memory to operate than it did before you installed TDBS.
The extra memory required for this option module is:

OM CODE memory = 123,666 bytes
OM UDATA memory = 49,152 bytes/user conventional memory
or 48k/user EMS memory

The OM CODE memory must fit in the 640k conventional memory
on your computer, while part or all of the OM UDATA memory may
go in either conventional or EMS memory.

Note: Because TDBS uses the maximum OM UDATA
memory allowed by TBBS, the OM UDATA memory
used by any additional Option Modules doesn’t need
to be considered when calculating required memory
size. The only additional memory any other option
modules will use is the OM CODE memory they require.
Add the amount of OM CODE memory required by each
of the other Option Modules you are running to that
required by TDBS and use that total value as the OM
CODE memory requirements in the following formulas
to obtain the required memory to run all of the option
modules simultaneously.

The total extra memory required may be calculated as 123,666 +
(49,152*users). For example if you have 5 lines configured in
CEDIT, there are really 6 users (the console is a user too) and thus
the memory required to install TDBSOM on a 5 line 2.1M system
is:

123,666 + (49,152*6) = 418,578 bytes.

Note: The 123,666 bytes of OM CODE memory must be in conven-
tional memory. The 294,912 bytes of OM UDATA memory may be
EMS memory, or divided (in 48k "chunks") between EMS and
conventional memory. Thus the maximum EMS memory required
by the TDBSOM (on a 32 line system) would be 1,584k if all users
were placed in EMS memory.
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Adding TDBS programs to a Menu

When the TDBSOM option module is installed, a new command
type becomes available for use in menus. This command becomes
like any other TBBS menu command and may be used in any menu
as you wish. The new command is:

TYPE =200

This command means "execute a TDBS program" and the Opt Data
field syntax is:

OPT DATA = [d:][\path\]filename[.ext] [/Q][/U:n][/OU][/HP]

d: specifies the drive with the compiled TDBS program file. If not
specified, the default drive is assumed.

\path\ specifies the subdirectory which contains the compiled
TDBS program file. If not specified, the current path for the
specified drive (or default drive if d: not specified) is assumed.

filename is the name of the TDBS compiled program.

ext is the extension of the TDBS compiled program. If no extension
is given, then the normal one of .TPG is assumed.

/Q is an optional switch which will cause the TDBS copyright and
normal exit messages to be suppressed when this program is run.

{U:n is an optional switch which limits the number of simultaneous
users of TDBS. If "n" or more users are currently in TDBS when
this menu item is invoked, TDBS will exit immediately with an error.
Note: this option cannot be used to increase the maximum number
of users above your licensed limit.

/HP is an optional switch which restricts all file accesses by this
program to the HOMEPATH() directory (see below). Any at-
tempt to access a file in another directory will generate an error if
this switch is specified.

/OU is an optional switch which changes the operation of the
ULINE() function to the format it had prior to TBBS 2.2. Some
older programs may require this switch to operate correctly.

1-6
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Example:

Entry:
<R>un sample TDBS program
KEY =R TYPE =200 OPT DATA =D:\TDBS\SAMPLE /Q

This will run the compiled TDBS program named SAMPLE.TPG
which resides in the TDBS subdirectory on drive D: and will sup-
press the TDBS copyright message.

Because all TDBS programs are invoked by using the normal TBBS
menu command structure, all security, authorization, and privilege
options are available. Any number of menu entries may run TDBS
programs, just as any other TBBS command.

The HOMEPATH directory

The drive and path specified (or defaulted) in the Opt Data
specification when a TDBS program is loaded becomes known as
the HOMEPATH directory for that program run. This is the drive
and directory where the .TPG program resides, and all database
files are assumed by default to be there also while the TDBS
program is running.

Unless overridden by an explicit path specification, TDBS will
assume that all files referenced by this run of the TDBS program
reside in the HOMEPATH directory. Thus the HOMEPATH
directory in a TDBS program takes on the same characteristics as
the default logged on directory does when a stand alone dBASE
program is run under DOS.

The HOMEPATH directory may be overridden by explicitly
specifying a drive and/or path in any file specification in the TDBS
source code (unless the /HP switch was specified in Opt Data). The
HOMEPATH default allows you to easily group a program and its
files in a single sub-directory without ever specifying that drive or
subdirectory explicitly in the TDBS source. This allows easy por-
tability of applications.

The TDBS program may learn what its HOMEPATH directory
and drive are while it is running by using the TDBS extended
function HOMEPATH() which returns a string with the drive and
path designator.
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TDBS CONFIG.SYS considerations

Since TDBS can run programs which open many files, you mayneed
toincrease the number of FILES = and BUFFERS = in your DOS
CONFIG.SYS file. To determine if this is so, you need to know the
following about how TDBS uses DOS file resources.

FILES =

TDBS will only use one FILE = block for a file, even if
it is opened by many users at the same time. Thus if
you are running many copies of the same program, you
only need to count the maximum number of files it may
have open at once, since all users of the program will
use the same DOS FCB entry for each file.

If, on the other hand, several users are running different programs
that access many different files, then you will need to consider this
and adjust the FILES = specification accordingly. The maximum
files that TBBS will allow all users to have open at once is 150. The
normal TBBS installation sets the FILE = to a value which allows
two open files per user. You may need to adjust this higher if you
anticipate a lot of different files open at once under TDBS. The
notification you receive if you don’t have FILES = set high enough,
is that TDBS will report the error message:

TOO MANY FILES OPEN

You add more files by modifying the FILES = value in the file
CONFIG.SYS which resides in the root directory of the DOS boot
drive (usually C:). See also DOS File Limits and FCB Sharing in
Chapter 2 for more information.

BUFFERS =

This parameter is less important in that TBBS/TDBS will not
malfunction if it is set improperly, it will just suffer performance
problems when the system is heavily used. This setting is a tradeoff
of conventional memory usage against performance. Usually you
do not need to increase this setting for TDBS.
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Compiling TDBS Source Files

sourcefile

@sourcefile

tpdfile

listingfile

option switches

/L

/DB

/XDB

IS

XS

The TDBS compiler reads one or more source files and optionally
generates a compiled token program file and listing file. The TDBS
command line syntax is:

TDBS [@]sourcefile [tpgfile [listingfile]] [option switches]

[d:][path]filename][.ext] of the main .PRG source file to be com-
piled.

[d:}[path]filename[.ext] of the . TDB multiple file specification file.
This is a file which lists each file to be compiled, and allows optional
switches on each file. It is used either in the rare case where the
autocompile feature does not find all required files, or where
different options are desired on different portions of the compila-
tion. (see description below).

[d:][path]filename[.ext] of the . TPG token program output file. This
is the file that TDBSOM can execute online.

[d:][path]filename].ext] of the .LST file which contains the com-
piled listing with line numbers and all included files.

The following Command Line Option Switches are supported by
the TDBS 1.2 compiler:

Send a listing to the console.

Insert special debug information in the .TPG file. This will allow
the full source line to be listed at run time in case of an error.
Normally, only the source line number, along with the procedure
or subroutine name is listed. This option enhances debug, but
creates a much larger .TPG file than would otherwise be required.

Don’t insert special debug information (default)

Search .PRG directory for missing procedures. This is the
autocompile feature, and is usually wanted. (default)

Don’t search for undefined procedures. This option disables the
TDBS autocompile feature.
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IXC

/GLOSS bytes

Example:

Comment lines which begin with "*@" are not comments. TDBS
will logically strip the *@ and compile these lines. This allows
TDBS Specific commands to be embedded in a program which can
still be run correctly under other dBASE compilers or interpreters.

This compiler switch is used to change the allocation of the run time
global glossary from the default. The global glossary is the TDBS
symbol table, and consists of two portions. The static portion is
generated at compile time and consists of all symbols to which
direct reference is made in the source. The run time portion
consists of symbols which are not defined until the program ex-
ecutes. Such symbols include field names that are not referenced,
and variable names which are only referenced through macros or
RESTORE operations.

By default the TDBS 1.2 compiler will assign a default value for the
run time portion of the global glossary of either 10% of the static
glossary size or 1024 bytes whichever is larger. In order to assure
total compatibility for any programs which were developed using
TDBS 1.0 or TDBS 1.1, the total glossary size (static plus run time)
will never be less than 4300 bytes.

These defaults will almost always be satisfactory, but you may use
the /GLOSS compiler switch to change this run time allocation.
The maximum total global glossary (static + run time) allowed is
12k. When the total grows beyond 4300 bytes, memory is allocated
from the disk I/O buffers so asking for extra space can slow down
performance of the program.

If TDBS cannot allocate the static glossary space at run time, the
program will abort when it is selected. If the requested run time
glossary space is not available, the program will still begin execution
as long as at least a 128 byte run time glossary and/or a 1024 byte
I/O buffer space is available.

If a program runs out of run time glossary space while executing,
the usual error message you will receive is "Unable to create
variable". If you request too large a run time glossary resulting in
not enough I/O buffer space, you will receive out of memory error
messages.

/GLOSS 2000

This switch requests that the run time glossary have 2000 bytes.
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/DIBUF

[FGLOSS bytes

J/GETPOOL bytes

/REL11

Because of the limited memory available (see TDBS run time
memory usage) TDBS only reserves memory for three index buf-
fers. This switch tells the TDBS run-time module to dynamically
allocate extra index buffers from any free space in the global
glossary. The compiler statistics will display the maximum number
of DIBUFs the program can allocate at run time. The /GLOSS
command can be used to increase the run time glossary to allow
more DIBUFs to be allocated at the expense of memory in the work
pool. DIBUFs can dramatically speed up many programs.

When /DIBUF is used, this switch indicates the minimum number
of run-time glossary bytes to keep free for a single instruction. By
default /[FGLOSS 256 is used. This is sufficient for most programs,
but if a program gives any form of "out of memory error" when you
add /DIBUF, but runs normally without /DIBUF, then it requires
a /FGLOSS with a value larger than 256.

This switch allows you to set the size of the memory area used by
TDBS to hold GET command information for READ. By default
/GETPOOL 2248 is used for compatibility with previous versions.
You may set the GETPOOL to any size from 0 to 16,535 bytes.
Note: The memory used by the GETPOOL is removed from the
work pool. /GETPOOL with a value less than 2248 will increase
work pool space when only a small number of GET commands are
used.

This switch causes the TDBS 1.2 compiler to generate .TPG files
in the format of the TDBS 1.1 compiler. It must be used if you are
compiling a program that is to be run on any TDBSOM prior to
TDBS 1.2. The compiler will also disallow any use of commands
or functions that would not work on TDBS versions prior to 1.2.

Note: The format of the .TPG file changed with version 1.2 to allow
performance improvement. TDBSOM 1.2 will detect prior version
.TPG formats and execute them correctly, however this run-time
format conversion does cause a program to run slower than it will
if it is re-compiled in the TDBS 1.2 format.




Chapter 1: Installation

Multiple Procedure Control File

Most TDBS programs will have more than one source file. This
allows modular development, and keeps any individual portion of
the program to a manageable size. However, the TDBS compiler
needs to know about all of the source files it must compile and link
together to produce a complete program file. The .TDB multiple
procedure control file allows you to specify explicitly which files are
to be included in the compile. A .TDB file is invoked by using it as
the source file name in the TDBS compiler command line, but
preceding it with an "@". Control files have the following syntax:

The general syntax is identical to .PRG files. "*", "NOTE", and "&&"
are comments, blank lines are ignored, and ";" indicates continua-
tion.

Each non comment line specifies the next file to compile. This line
has the format:

[d:\path\]filename[.ext] [switches] [&& comment]

If [d:\path] is not specified, then the file is assumed to be in the
same directory as the .TDB control file itself.

If [.ext] is not specified, .PRG is assumed.

[switches] /DB or /XDB may be specified for each file to limit which
files compile with the special debug information. Note: at least one
space must be placed between the file name and any switches. If no
switch is given, the DB option defaults to the setting given (or
defaulted) on the command line.

Leading blanks are allowed on .TDB file lines.

The first file specified is the MAIN program. Execution will begin
with the first statement of this program.
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The TDBS Autocompile feature

When a .TDB control file is not used, TDBS is given the name of
the MAIN program file. If the /XS option switch is specified, then
only the named file will be compiled. However, by default, TDBS
assumes the /S switch and uses SET PROCEDURE TO, SET
FORMAT TO and DO commands to automatically find and com-
pile all of the procedures required to build the program. This mode
usually allows a main TDBS program and its associated procedure
and subroutine files to be compiled into a single .TPG file with no
modifications, and without the trouble of building a control file.

When TDBS is in autocompile mode the main program (the one
specified on the command line) is compiled first. Any files named
by DO, SET PROCEDURE TO, and SET FORMAT TO com-
mands which are undefined at the end of the main program are put
on a list. The first file on this list is compiled next, and the
procedure is repeated until all external references are resolved.

Special considerations when using autocompile

You may not have procedure files and subroutines which have the
same name.

All program files must have the extension .PRG. This means that
files referenced on a SET FORMAT TO must be renamed from
JFMT to .PRG in order to be found correctly by autocompile.

All program files must reside in the same disk directory as the main
program which is referenced on the TDBS command line.
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Introduction

The Data Base System (TDBS) provides the capability to write
dBASE (xBASE) language programs which can be run under
TBBS. With multiline TBBS this means that up to 64 users can run
the same program at the same time. Because each program be-
comes a TBBS menu entry, an unlimited (except by disk space)
number of programs may be placed online. TDBS handles file
locking and other multiuser considerations transparently, making
writing multi-user applications as easy as possible. It also fully
supports the dBASE III Plus standard explicit file and record
locking capabilities, but these are not required for file protection,
only for explicit program control in special circumstances.

In this chapter we will introduce you to TDBS, and the overall
structure and operation of it. Issues of compatibility with dBASE
I1I Plus, dBXL, Quicksilver, FoXBASE, Clipper, etc. are discussed
as well as TDBS extensions to the language and use in the TBBS
multiuser environment. Finally some of the more technical con-
siderations of TDBS (e.g. maximum memory and program sizes)
will be introduced. It is assumed you are already familiar with the
dBASE language and only need to know about the TDBS dialect.

TDBS structure

A TDBS program begins with one or more ASCII source files
containing dBASE language instructions. These source files are
compiled by the TDBS compiler and become a single "token pro-
gram" (.TPG) file. The TDBSOM option module directly executes
these .TPG files as specified by TBBS menu entries.

TDBS is technically known as a P-code compiler. This means that
the compiler translates the source code into a "pseudo-code" form
which is executed by the TDBSOM option module. This im-
plementation allows faster execution and smaller online program
sizes than the dBASE III Plus interpretive execution of the source
file. It also allows the TDBSOM option module to retain enough
execution control to fully utilize the TBBS scheduler for system
efficiency, and prevent errant programs from damaging other
TBBS users or crashing the system. Finally, it allows programs to
be distributed without releasing the source code.




Chapter 2: Overview

The following diagram shows the relationships between the TDBS
program source, .TPG program file, and the TDBS compiler,
TDBSOM execution module, and the TBBS platform on which it
runs.

4 N
Main Program Subroutine
.PRG source .PRG source
Procedure .PRG
source
Subroutine
Format .FMT -PRG source
source \
TDBS
Compiler
Compiled
Token Program
.TPG File
TBBS Menu Entry TDBSOM
with Type =200 Option Module
command
TBBS
Execution
Platform
\_

Note that to execute the program only the .TPG file and the
TDBSOM option module are required. The program source and
TDBS compiler are not required at run time.
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TDBS compatibility level

The target level of compatibility for TDBS is the dBASE III Plus
program language. TDBS is not 100% compatible with dBASE III
Plus and these differences arise for the following reasons:

TDBS is a compiler while dBASE III Plus is an inter-
preter. Thus some dBASE commands make no sense in
a compiled environment and are not present in TDBS.

TDBS data memory is limited to 48k per user, while
dBASE is free to use as much of the 640k memory as is
needed. TDBS thus has some memory limit constraints
which dBASE does not have.

The full screen interactive built in commands (such as
EDIT, BROWSE etc.) are not implemented. The full
screen @ SAY ... GET and READ commands must be
used to explicitly code such constructs.

Because TDBS runs under TBBS, extensions have been
added to the language to take advantage of that
environment. These enhancements are not backward
compatible with other dBASE language dialects.

TDBS has implemented Transparent Locking and
Automatic Locking in addition to the dBASE standard
Explicit File and Record Locking for shared file access.
TDBS also provides Screen Update and Rollback on
Collision allowing transparent visual record sharing as
well. These capabilities allow TDBS to handle
multiuser file accesses smoothly in ways which are
impossible in most dBASE language dialects. See
Chapter 3 for a full discussion of transparent, automatic,
and explicit file and record locking multiuser
programming considerations, as well as transparent
shared screen updates.
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Introduction to the TDBS Language

TDBS allows you to write programs in the dBASE language which
can then be run by users on a TBBS system. This chapter will give
an overview of that language and how it is used to access files and
write program control structures. It will also discuss the com-
patibility of TDBS to the de facto standard xBASE language. This
chapter is not intended to teach you the language if you have never
programmed before. Supplementary materials on the dBASE lan-
guage are widely available in your local bookstore, to teach you
programming at both beginning and advanced levels.

Source Syntax Compatibility

TDBS will directly compile both .PRG source files and .FMT
format files which were written to be used by dBASE.

TDBS follows 100% of the syntax rules of dBASE III Plus. Source
lines are limited to 254 characters in length, the comment conven-
tions are all identical, Upper and Lower case are treated the same,
and the legal character set is the same. In this regard, all source
coding conventions and methods which work with dBASE III Plus
will work identically with TDBS.

While dBASE III Plus exhibits some "quirkiness" when a variable
or field name is longer than 10 characters, TDBS will allow any
number of characters to be used, but the name is only significant to
the first 10 characters.

All commands may be abbreviated to four characters, and function
names may be abbreviated to their shortest significant length, which
is also usually four characters.
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Conditional TDBS commands

TDBS has conditional compilation capability so that lines may be
marked as comments for other xBASE dialects, and still contain
valid TDBS commands. The syntax of this extension is:

*@ < command line>

Because this line begins with an asterisk (¥) it is normally treated
as acomment. While it will always be treated as acomment by other
xBASE dialects, if you set the /XC switch on the TDBS compiler,
the *@ is logically removed from the front of the line and the
command will be compiled as part of the program source. This
allows you to have TDBS specific commands in source files which
will be ignored by other XBASE language dialects.

Additionally the variable name TDBS may be used to determine if
a program is running under TDBS. If this variable is declared
PUBLIC, all other xBASE language dialects will assign it a value of
JF.bydefault. Under TDBS, this variable will be assigned the value
.T. and thus may be used to determine if a program is running under
TDBS or another xBASE dialect.

Database Files

Database files store data which most TDBS commands can operate
on. A database file is made up of records which in turn are
comprised of fields. Each field is given a name (up to 10 characters
long) in TDBS, and has a data type and length. This fully defines
to the TDBS language what sort of data is stored in each field. Up
to 10 database files may be open at the same time in TDBS. A file
is opened by the USE command which positions it to the first
record. The fields of the current record are immediately available
for use in any TDBS expression, as part of any command which can
reference data. The SKIP and GOTO commands change the
record number and perform the read function from the database
file. Reading is implied rather than explicitly specified in TDBS.
When a database file is positioned, the data "appears" in each
named field for that record immediately when the field is refer-
enced.
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Index Files

Index files are used to allow rapid access and data ordering in a
database file. Each index file is a sorted list of key expressions
calculated from each record in the corresponding database file.
This file is in a special format which allows TDBS to rapidly look
up the indexed keys to locate the record they are part of. When a
USE command specifies a master index file associated with a
database file, then the order of the database file appears to be the
sorted order of the keys in the index file. This is a powerful
capability for organizing access to database files

More than one index file may be associated with a database, but
only one is "in control" at any time. The remainder of the indexfiles
must be listed, however, so that TDBS will know to keep them
updated if any of the fields theyindex are updated, or if new records
are appended to the database file.

Commands and Functions

The xBASE language which TDBS uses is implemented as a series
of commands and functions. Each source line begins with a com-
mand which indicates the overall action that line will perform. The
remainder of the line is comprised of either keywords or expres-
sions which control the specific action of that instruction.

The xBASE language expression implementation is responsible for
much of its flexibility and power. A robust and complete expression
evaluator allows much work to be done in a single expression.
While memory variables, literal values, and database fields may be
part of an expression, a function may also be used as any argument.
A function returns a value (which has one of the four allowed types)
and behaves identically as a variable of the same type would in an
expression.

Functions can perform data transformations, return status values,
do keyboard input, and perform control functions as they are
evaluated in an expression. TDBS has extended the already large
dBASE library of functions to give you more capabilities. See
Chapter 5 for a complete list of TDBS functions.
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Data Types

When you store information in databases or memory variables, the
data must be one of four data types. These types are character,
numeric, date, and logical. TDBS is 100% compatible with these
data types. The following are the characteristics of each data type:

Character: This data type can store "strings" of characters up to 254
characters in length. It is used for such things as names and
addresses etc. Any valid character may be stored in a string.

Numeric: This data type can store numbers up to 19 digits long
(including the plus or minus sign and decimal point). Numeric
accuracy is 15.9 digits, excluding the decimal point, which means
that the 15 most significant digits in the number will be reliable.
When non-zero numbers are compared, numeric accuracy is
reduced to 13 digits. While there are only 15.9 significant digits,
the range of values is much larger. The lar§§,st allowable number
is 10°%, The smallest positive number is 10” A

Date: This data type stores dates in MM/DD/YY format. Date
arithmetic is supported, and dates may be in the range from
01/01/100 through 12/31/2099.

Logical: This data type stores one of two conditions. These are
referred to as true (.T.) or false (.F.). Though always stored as true
or false, they may be optionally entered or displayed as Yes (.Y.)
and No (.N.) if desired.
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