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GFL–002

Warnings, Cautions, and Notes
as Used in this Publication

Warning

Warning notices are used in this publication to emphasize that
hazardous voltages, currents, temperatures, or other conditions that
could cause personal injury exist in this equipment or may be
associated with its use.

In situations where inattention could cause either personal injury or
damage to equipment, a Warning notice is used.

Caution

Caution notices are used where equipment might be damaged if care is
not taken.

Note

Notes merely call attention to information that is especially significant to
understanding and operating the equipment.

This document is based on information available at the time of its publication. While
efforts have been made to be accurate, the information contained herein does not
purport to cover all details or variations in hardware or software, nor to provide for
every possible contingency in connection with installation, operation, or maintenance.
Features may be described herein which are not present in all hardware and software
systems. GE Fanuc Automation assumes no obligation of notice to holders of this
document with respect to changes subsequently made.

GE Fanuc Automation makes no representation or warranty, expressed, implied, or
statutory with respect to, and assumes no responsibility for the accuracy, completeness,
sufficiency, or usefulness of the information contained herein. No warranties of
merchantability or fitness for purpose shall apply.

The following are trademarks of GE Fanuc Automation North America, Inc.

Alarm Master
CIMPLICITY
CIMPLICITY PowerTRAC
CIMPLICITY 90–ADS
CIMSTAR
Field Control

GEnet
Genius
Genius PowerTRAC
Helpmate
Logicmaster

Modelmaster
ProLoop
PROMACRO
Series Five
Series 90

Series One
Series Six
Series Three
VuMaster
Workmaster
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Chapter 1 Introduction

Release 4.0 of the Series 90-70 C Programmer’s Toolkit and the Series 90-30 C
Programmer’s Toolkit contains libraries, utilities, and documentation required to create C
applications for the Series 90 PLC.  C blocks, C function blocks (hereafter know as C
FBKs), and standalone C programs are constructed using the ANSI C programming
language and standard tools on a personal computer. The C blocks and C FBKs are
imported into a 90-70 PLC application program through the use of the Logicmaster 90-70
Librarian functions, while standalone C programs are placed into a Logicmaster folder
by the C Programmer’s Toolkit.  Using the Logicmaster 90-70 Librarian, C blocks and C
FBKs can be called from ladder logic or invoked by an I/O or timed interrupt.  In the
Windows-based programming software, use the New Block or New Program feature to
insert C subroutine blocks or C main programs. The standalone C programs operate
independent of the ladder logic and of each other.

There are five types of C applications:

� Series 90-70 C Blocks:  C blocks are imported into a 90-70 PLC application through
the Logicmaster Librarian functions.  C blocks may be called from ladder logic or
invoked by an I/O or timed interrupt.

� Series 90-70 C Function Blocks (C FBKs):  C FBKs are imported into a 90-70 PLC
application through the Logicmaster Librarian functions.

� Series 90-70 Standalone C Programs:  Standalone C programs are imported into a
90-70 PLC application by the C Programmer’s Toolkit.  Standalone C programs
operate independent of the ladder logic and of each other.  Standalone C programs
may also be imported into an Logicmaster 90-70 folder via the standalone merge
utility available in Release 6 and later of Logicmaster 90.

� Series 90-30 C Main Programs:  Using the C Programmer’s Toolkit and Release 2 of
the Windows-based programming software, beginning with Release 8 351 and 352
CPUs, the Main program can be a C program instead of the main program being LD
or SFC (for LD and SFC it is called_MAIN).  When doing so, there can be no
subordinate blocks of any kind, and the C Main program must have the same name
as the Resource.

� Series 90-30 C Subroutine Blocks:  Unlike the 90-70 C blocks, the 90-30 C subroutine
blocks cannot have parameters associated with them.  You can have multiple 90-30 C
subroutine blocks.

In this document, the word blocks refers to C blocks, C FBKs, and C subroutine blocks
unless otherwise specified.

C blocks and C function blocks are compatible with 90-70 CPUs Release 4.0 and greater
and are best suited to solving custom calculations not available in standard Series 90
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instructions.  C blocks are the same as the C applications built with previous versions of
the toolkit. The build procedure and functionality of C blocks match previous versions to
the C Programmer’s Toolkit.  Beginning with Release 8, models 351 and 352 90-30 CPUs
can accommodate C subroutine blocks and a C main program.

A Series 90-70 C block may be up to 64,000 bytes in size, provided there is sufficient PLC
memory.  Examples of calculations which might be performed in C blocks include:

� Ramp/soak profiling
� Lead/lag calculation
� Message generation
� Input selection

C FBKs (Series 90-70 only) are a faster type of C block.  C FBKs do not support calls to
any of the Microsoft runtime library functions.  This restriction reduces the startup code
size thereby improving execution time for C FBKs.  C FBKs are imported into an
Logicmaster 90 folder in the same manner as C blocks.  C FBKs are compatible with
90-70 CPU Release 4.0 and later.   The same C FBK may be called from the ladder logic
program AND used as an interrupt block.  C FBKs are better suited for simpler
calculations than C blocks because they do not support calls to runtime library functions.
C FBKs are suited for calculations including:

� Arithmetic operations
� PID
� Sorting, moving and copying data

Standalone C programs (Series 90-70 only) are also supported in Release 3.0 or later of
the C Programmer’s Toolkit.  Standalone C programs run independently of the ladder
program and other standalone C programs.  Standalone C programs require Release 6.0
or later 90-70 CPUs and can support programs of up to 512 kilobytes.  Standalone C
programs are best suited for applications controlling an entire process or performing
long calculations including:

� Interpreters
� Complete control application
� Complete diagnostic applications 

Release 4.0 of the 90-70 C Programmer’s Toolkit (Professional version), now supports
source level, full symbolic debugging of C applications executing in Release 6.0 (or later)
90-70 PLCs (please refer to Chapter 7, “C Application Debugger,” for more information).

Developing 90-70  C applications requires Version 6.0, Version 7.0, or Version 8.0 (Visual
C/C++� Version 1.00, 1.50, and higher) of the Microsoft� C compiler and Version 6.0 or later
of the Microsoft assembler (MASM).  (Please note that Microsoft C Version 6.0 requires
MASM Version 5.1 or later.)  The 90-70 C Programmer’s Toolkit includes a utility that must be
used to create a version of the Microsoft standard libraries in which the CPUs data segment
(DS) and stack segment (SS) are not assumed to be the same.

� Visual C/C++ is a trademark of Microsoft Corporation.
� Microsoft is a registered trademark of Microsoft Corporation.



 1

1-3GFK-0646E Chapter 1  Introduction

C main programs and C subroutine blocks (Series 90-30 only) are supported in Release
4.0 or later of the 90-30 C Programmer’s Toolkit.  C subroutine blocks may be up to
81,920 bytes in size.  Both C main programs and C Subroutine blocks require Release 8.0
90-30 (351 and 352) CPUs.  C main programs and C subroutine blocks are suited for
calculations including:

� Ramp/soak profiling
� Lead/lag calculation
� Input selection
� Arithmetic operations
� PID
� Sorting, moving and copying data

Developing 90-30 C applications requires Version 8.0 (Visual C/C++ Version 1.00, 1.50, and
higher) of the Microsoft C compiler which comes with the toolkit.

Maximum block length may be up to 81,920 bytes.



2 section level 1 
figure bi level 1    
table_big level 1   

2-1GFK-0646E

Chapter 2 Installation

This chapter explains how to install the Series 90-70 or 90-30 C Programmer‘s Toolkit
software on your personal computer and how to create a version of the standard C
libraries which is compatible with the Series 90-70 PLC.

This chapter is divided into three sections.  The first two sections describe the two steps
required to prepare your computer for developing Series 90-70 C applications.  The
necessary equipment and software packages required for the installation process are
described below.  After that, each section describes one step of the installation process in
detail.  The third section describes the steps for installing the Series 90-30 version of the
C Programmer‘s Toolkit.

Section Title Description Page

1 Installing the C 
Programmer’s
Toolkit for Series
90-70 and 90-30 PLCs

Describes how to install the C Programmer’s Toolkit
for Series 90-70 and 90-30 PLC on your personal com-
puter.

2-3

2 Installing the 
Microsoft Visual C
Compiler

Describes how to install the Release 8 Microsoft Visual
C compiler (MSVC) that comes with the Toolkit pack-
age.  For information about installing priviously 
released compilers, refer to Appendix F.

2-7
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What You Will Need

Before you can begin the installation procedure, you must have the following equipment:

� An MS-DOS based computer with a hard disk and MS-DOS Version 3.0 or later.  If
Microsoft C Version 8.0 (Microsoft Visual C/C++ v1.00 or later) is used, Microsoft
Windows v3.1 and MS-DOS 5.0 or later are required.

Note
� Microsoft C Version 6.0, Version 7.0, or Visual C++ software.

� Series 90 C Development Software:  C Programmer’s Toolkit for Series 90-70 and
Series 90-30, Standard version (IC641SWP709) or C Programmer’s Toolkit for Series
90-70 and Series 90-30, Professional version (IC641SWP719).

Note

(Series 90-30 Only) The Series 90-30 Toolkit only supports Microsoft C
Version 8.00 (Microsoft Visual C/C++ version 1.0 or later), which is
supplied with the Toolkit.
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Section 1:  Installing the C Programmer’s Toolkit
for Series 90-70 and 90-30 PLCs  

This section describes how to install the C Programmer’s Toolkit software for Series 90-70
and 90-30 PLCs on your personal computer and how to set up your computer to use the
Toolkit.

Note

The C Programmer’s Toolkit (IC641SWP709E) includes the following
disks: 
One (1) 3.5 inch disk (C Programmer’s Toolkit for Series 90-70 PLCs) 
One (1) 3.5 inch disk (C Programmer’s Toolkit for Series 90-30 PLCs) 
Four (4) 3.5 inch disks (Microsoft C Compiler disks) 

The Professional Package (IC641SWP719B) includes all of the above
disks plus the purchased S/W package for the Softscope Debugger

Installing a Toolkit

From the MS-DOS Prompt

You will perform Step 1 differently from the Run command in Windows 95 or Windows
NT 4.0 than from the DOS prompt, but the other steps are the same.

1. As noted above, there are other diskettes in the package, but the C Programmer’s
Toolkit itself is on one 3.5-inch installation diskette (i.e., one for the 90-30 and a
separate one for the 90-70).  Put your 3.5-inch installation diskette in your 3.5- inch
drive.  Type a:install  (or b:install  if b is the drive letter designating your
3.5-inch drive) and press the Enter key.

From the Start Menu in Windows 95 and Windows NT 4.0

1. As noted above, there are other diskettes in the package, but the C Programmer’s
Toolkit itself is on one 3.5-inch installation diskette (i.e., one for the 90-30 and a
separate one for the 90-70). Put your 3.5-inch installation diskette in your 3.5- inch
drive.  Click the start button and select Run.  If the Run dialog box does not default
to the A drive (or the B drive if your 3.5 disk drive is b), use the down arrow button
or the Browse button to select install.exe ; then press the OK button.

From the File Manager or Explorer

1. As noted above, there are other diskettes in the package, but the C Programmer’s
Toolkit itself is on one 3.5-inch installation diskette (i.e., one for the 90-30 and a
separate one for the 90-70). Put your 3.5-inch installation diskette in your 3.5- inch
drive.  In File Manager, click the A button to open a window displaying the contents
of the A drive (or the B drive if your 3.5 disk drive is b).  In Explorer, click the A drive
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graphic (or the B drive if your 3.5 disk drive is b) under My computer.  Then
double-click install.exe .

Note
The diskettes are write-protected and should be kept safe after
installation.

2. In response to the prompt from the installation program, type the letter of your hard
drive.

3. The installation program creates the following directories on the specified hard
drive:

If installing the 90-30 toolkit: 

 \s9030c
 \s9030c\example1
 \s9030c\example2
 \s9030c\multisrc

If installing the 90-70 toolkit:

 \s9070c
 \s9070c\example1
 \s9070c\example2
 \s9070c\multisrc
 \s9070c\exfbk
 \s9070c\exsap

The files listed in Appendix B are copied to these directories and the libraries are
registered.

Updating the AUTOEXEC.BAT (or AUTOEXEC.NT) File
The autoexec.bat  file must be modified in order for the C Programmer’s Toolkit to
work.  The PATH statement must be updated to include the path to the toolkit, and an
environment variable must be defined for the C Programmer’s Toolkit macros.

Note
If you are installing both the 90-30 and the 90-70 toolkit, your
autoexec.bat  file will need to include the directory path designators
shown below, e.g., both \s9070c  and \s9030c.   If you are using only
one of the two toolkits, you will only need to specify the path
appropriate for that toolkit.
 

The installation routine will modify your autoexec.bat  file to include these changes
and place it in autoexec.bat  under \s9070c  and \s9030c  (if both versions are being
installed).  The installation routine will offer to put this path into the root
autoexec.bat  file.  If you decline this you must either have the changes in place
already or make the changes yourself, as described below.

Note
On a Windows NT� system, you can adjust your AUTOEXEC.NT file
instead.  For either Windows NT, Windows 95, or Windows 3.x, you can
make these changes through a batch file that you run prior to running
the Toolkit.
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Updating the MS-DOS Search Path
The MS-DOS operating system in your computer uses the search path to find programs
that are not in the current directory.  As noted above, the installation routine will modify
your autoexec.bat  file to include a path to the toolkit directories, or you can modify
the file yourself.  The <drive>:\s9070c directory or the  <drive>:\s9030c
directory (or both), where <drive>  is the name of the drive on which you installed the
C Programmer’s Toolkit, should be added to the search path so that the C development
software tools can be used without typing the name of the directory where they are
stored.

To determine what directories are currently in the search path, type path  at the
MS-DOS prompt and press the Enter key.  MS-DOS will display a list of the directories,
separated by semicolons, in the current search path on your computer’s display.  If no
search path has been defined, the words “No Path” are displayed on the screen.  If the
<drive>:\s9030c  directories and  <drive>:\s9070c  are not already included in the
search path, they should be added.

The search path is defined in the autoexec.bat  file, located in the root directory of the
disk drive from which MS-DOS is started (the boot drive, which is usually drive C).
Using any text editor program, edit the autoexec.bat  file.  If the file does not contain
a  PATH  command similar to path=c:\dos , add:
path=<drive>:\s9070c;c:\s9030c  as the first line of the file—see Note below.
(The <drive>  means you should put the name of the drive here, usually C or D.)

If there is already a PATH command, add:  ;<drive>:\s9070c  or ;<drive>:\s9070c

(or both) at the end of the path definition.

Note

If you have the 90-70 Toolkit in addition to the 90-30 Toolkit which you
are installing, the <drive>:\s9030c   (e.g., c:\s9030c)  part of your
path statement must follow the c:\s9070c  path designation; for
example: path=c:\s9070c;c:\s9030c  (in a real example, there
would be other parts to the path).

If there is no autoexec.bat  file in the root directory of the boot drive, create one with
your text editor.  Include only a PATH command, as above, which specifies the
<drive>:\s9030c  or <drive>:\s9070c  directory on the correct hard drive.

Note

The  autoexec.bat  file may begin with an ECHO OFF command on
the first line.  If one is present, the PATH command should appear on the
second line.
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Adding the Environment Variable
The C Programmer’s Toolkit requires an environment variable to access files it needs.
The C30_PATH and C70_PATH (or both) macros should be added to the autoexec.bat to
provide this path.  Add the line:

set C30_PATH=<drive>:\s9030c
Or 
set C70_PATH=<drive>: \s9070c  to your autoexec.bat file, where <drive>  is the
name of the drive on which you installed the C Programmer’s Toolkit (e.g., 
set C70_PATH=c: \s9070c ).  If you are installing both, you need to add both
environment variable statements to your autoexec.bat  file.
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Section 2:  Installing the Microsoft Visual C Compiler 

Release 4.0 of the C Programmer’s Toolkit comes with Release 8.0 of the Microsoft Visual
C compiler (MSVC).  If you are installing an earlier version of the MSVC, refer to Appendix F,
“Installing Earlier Compilers.”

Note

If you are planning on using the C Programmer’s Toolkit for Series
90-30 PLCs, Release 8.0 of MSVC is the only compiler that is
compatible.

From the MS-DOS Prompt

You will perform Step 1 differently from the Run command in Windows 95 or Windows
NT 4.0 than from the DOS prompt, but the other steps are the same.

1. MSVC comes on four 3.5-inch installation diskettes.  Select the first installation
diskette and place it in the drive.  Type a:install  and press the Enter key.

Note

If you have a monochrome LCD or plasma screen, enter a:install
/nocolor .

From the Start Menu in Windows 95 and Windows NT 4.0

1. MSVC comes on four 3.5-inch installation diskettes.  Select the first installation
diskette and place it in the drive.  Click the start button and select Run.  If the Run
dialog box does not default to the A drive, use the down arrow button or the Browse
button to select install.exe ; then press the OK button.

From the File Manager or Explorer

1. MSVC comes on four 3.5-inch installation diskettes.  Select the first installation
diskette and place it in the drive.  In File Manager, click the A button to open a
window displaying the contents of the A drive.  In Explorer, click the A drive graphic
under My computer.  Then double-click install.exe .

Note

The diskettes are write-protected and should be kept safe after
installation.

2. In response to the prompt from the installation program, type the letter of your hard
drive.
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3. The installation program creates the following directories on the specified hard
drive:

 \MSVC
 \MSVC\HELP
 \MSVC\BIN
 \MSVC\INCLUDE
 \MSVC\LIB

Updating the System Files

AUTOEXEC.BAT
Microsoft C command line tools use several of your PC’s environment variables. In
MS-DOS, Windows 3.1, Windows 3.11 and Windows 95 these environment variables can
be set conveniently from AUTOEXEC.BAT each time your PC starts. INSTALL modifies
the PATH statement in AUTOEXEC.BAT:

  PATH C:\MSVC\BIN;...

and adds these commands:

  set HELPFILES=C:\MSVC\HELP
  set INCLUDE=C:\MSVC\INCLUDE
  set LIB=C:\MSVC\LIB

In order to use Microsoft C command line tools from inside a Windows 3.x or Windows
95 application (for example, a file editor that supports compilation from a menu or
button), you must define these environment variables from AUTOEXEC.BAT. In
Windows NT, they are assigned using the System tool in Control Panel.

If you run Microsoft C command line tools only from an MS-DOS prompt window, you
can assign the environment variables by running

  > C:\MSVC\BIN\MSVCVARS.BAT

from the MS-DOS prompt in the same window.

If you elected NOT to let INSTALL change the working copy of AUTOEXEC.BAT and
you want to do so now, rename the existing version and copy the modified version to
the boot directory:

  > C:
  > CD \
  > REN AUTOEXEC.BAT AUTOEXEC.MC0
  > COPY C:\MSVC\AUTOEXEC.BAT

If you installed the software at a different drive or directory, change the COPY
command accordingly.
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CONFIG.SYS
If your PC has a CONFIG.SYS file in the boot directory, INSTALL checks it for a FILES
command:

  FILES=50

Microsoft C opens a lot of files. If the FILES value is less than 50, INSTALL modifies
CONFIG.SYS. This change must be made to avoid errors. If you elected not to let
INSTALL change the working copy of CONFIG.SYS, you must rename the existing
version and copy the modified version to the boot directory:

  > C:
  > CD \
  > REN CONFIG.SYS CONFIG.MC0
  > COPY C:\MSVC\CONFIG.SYS

If you installed the software at a different drive or directory, change the COPY
command accordingly.

SYSTEM.INI
For Windows 3.1 only, INSTALL modifies the [386Enh] section of SYSTEM.INI in the
Windows directory (C:\WINDOWS by default) as follows:

[386Enh]
device=c:\msvc\bin\dosxnt.386

If you use Windows 3.1, this change must be made to avoid errors. If you elected not to
let INSTALL change the working copy of SYSTEM.INI, you must rename the existing
version and copy the modified version to the Windows directory. First, find the
Windows directory:

  > DIR /S C:\SYSTEM.INI

The DIR command should find at least two copies of SYSTEM.INI: the working copy in
the Windows directory and the modified copy created by INSTALL. If your computer
has more than one Windows directory, find the directory for the working copy by using
the SET command:

  > SET|FIND /I ”WINDIR”

followed by Enter. MS-DOS should print something like

  windir=C:\WINDOWS

to your screen. Use your actual Windows directory in the steps below:

  > C:
  > CD \WINDOWS
  > REN SYSTEM.INI SYSTEM.MC0
  > COPY C:\MSVC\SYSTEM.INI

If you installed the software at a different drive or directory, change the COPY
command accordingly.
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Setting Up Windows Help:

Note

There is no manual available for the MSVC compiler.  These online
help files are the only documentation available for this software.

If you use this software on a PC running Microsoft Windows 3.1 or later, you can access
the online help files provided with this distribution.

Windows 3.1, Windows 3.11 or Windows NT 3.51

1. Select File/New... from the Program Manager tool bar.

2. In the New Program Object dialog, click the Program Group or Personal Program
Group button and then click OK.

3. In the Program Group Properties dialog, type ”Microsoft C version 8.00c” in the
Description box (Do not include the quote marks.) and click OK. A new program
group window will be created.

4. Open File Manager and arrange its window so that the new program group window
and File Manager are both visible on your desktop.

5. In File Manager, select the C:\MSVC\HELP folder.

6. Hold the Ctrl key down and click on ERRORS.HLP, MSCXX.HLP, README.HLP and
TOOLS.HLP. With the Ctrl key still down, position the mouse cursor over one of the
highlighted files and then press and hold the left mouse button.

7. Drag the group of files to the new program group window and release the mouse
button and then the Ctrl key. The new window will have four Help icons.

8. Select the MSCXX icon and then select File/Properties... from the Program Manager
tool bar. In the Program Item Properties dialog, change the Description from Mscxx
to Language Reference .

Windows 95 or Windows NT 4.0

1. From the Start button, select Settings and Taskbar...

2. On the Taskbar Properties sheet, select the Start Menu Programs tab and click the
Add button.

3. In the Create Shortcut window, click the Browse button. In the Browse window,
double click the MSVC folder and then the Help folder. Click the scroll button in the
Files of type: window and then select All Files. Double click the Errors.hlp icon.

4. Back in the Create Shortcut window, click the Next button.

5. In the Select Program Folder window, click the New Folder button and type
Microsoft C version 8.00c ; then press the Enter key.

6.  In the Select a Title for the Program window, change ”Errors.hlp” to ”Errors”, and
then click the Finish button.
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7. Back on the Taskbar Properties sheet, click the Add button again.

8. Browse the MSVC\Help folder again from the Create Shortcut window and double
click Mscxx.hlp. Back on the Create Shortcut window click Next. This time do not
click New Folder in the Select Program Folder window. Instead, select the Microsoft
C version 8.00c folder and click Next.

9.  In the Select a Title for the Program window, change Mscxx.hlp  to Language
Reference , and then click the Finish button.

Repeat these steps for Readme.hlp and Tools.hlp.
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 � �'& '�$$�'�( �&&#"!) �&' ��'!�( �� ���( �(�'�( ��%*�# � �* *() �� ���,�
	
�

���)!&% �� ��'!�( �,�� �)�%��#&%� � �'& '�$ �)'*�)*'�

�/�*!�(+*" � ,-+$-�). �-" . %"!0("! /+ -0* &* /%" ��� /%-+0$% �+$& )�./"- ��6�
.+#/2�-"�. �-+$-�) �," &#& �/&+* . -""*� �%&. . %"!0(&*$ .," &#&". 2%"* /%" ,-+$-�) &.
-0*� %+2 /%" ,-+$-�) &. -0*� 2%�/ /%" ��� .," &#& �/&+*. �-" #+- /%" ,-+$-�)� %+2 /%"
��� .," &#& �/&+*  +,&". �-" %�*!("!� �*! 2%�/ /%" ./� ' .&5" &. #+- /%" ,-+$-�)� �
./�*!�(+*" � ,-+$-�) )�4 �" . %"!0("! +*(4 +* " &* � #+(!"-� �+- �!!&/&+*�(
&*#+-)�/&+*� -"#"- /+ /%" �& !�$�()�' �,�� �'& '�$$!% �&�)+�'� �(�'�( ��%*�#�

�� % ./�*!�(+*" � ,-+$-�) &. 2-&//"* �. � .",�-�/" �,,(& �/&+*� �%" #&(". ,-+!0 "! �4
/%" �0&(! ,-+ ".. +# � ./�*!�(+*" � ,-+$-�) �-" &),+-/"! &*/+ � ,-+$-�) #+(!"-� �%&.
#+(!"- )0./ �"  -"�/"! �"#+-" /%" ./�*!�(+*" � ,-+$-�) &. �0&(/� �%" )�&* #0* /&+* &*
"� % ./�*!�(+*" � ,-+$-�) )0./ �(2�4. �"  �(("! main � �*4 ("$�( � !" (�-�/&+* �*!
 +!" )�4 �" 0."! &* � ./�*!�(+*" � ,-+$-�)�

�%" #&(" PLCC9070.H � &*./�(("! �. ,�-/ +# /%" � �-+$-�))"-�. �++('&/� .%+0(! �"
&* (0!"! &* /%" .+0- " #&("�.�� PLCC9070.H  +*/�&*. !" (�-�/&+*.� !"#&*&/&+*.� �*!
)� -+. 0."! &* 2-&/&*$ ./�*!�(+*" � ,-+$-�).�

�%" #+((+2&*$ "3�),(" .%+2. /%" ��.&  +),+*"*/. #+- � ./�*!�(+*" � ,-+$-�) 2&/% *+
��� ,�-�)"/"-.�

�������� !�����	
	��� �� ������ �	"
	 ��������� ���� ��

���� ��
�

����������
 

����

�# /%" -"/0-* 1�(0" #-+) � ./�*!�(+*" � ,-+$-�) &. *+/ �� /%"* /%"
+0/,0/ .," &#& �/&+*. 2&(( *+/ �" 0,!�/"!� �%&. &* (0!". -0*/&)" "--+-
"3&/. �*! ��� "--+- "3&/.� ��������� ,-+1&!". !"#&*&/&+*. #+- �� �*!
"--+- -"/0-* 1�(0".�

�����	�� ��
���������

�(+��( �*! ./�/& 1�-&��(". )�4 �" 0."! &* � ./�*!�(+*" � ,-+$-�)� �(+��( �*! ./�/& 
1�-&��(". �-" �((+ �/"! #-+) ,-+$-�) .,� "� �+ �(� +- �0/+)�/& � 1�-&��(". �-" �((+ �/"!
+* /%" ./� '� �%" �"-&". ��6� ��� $0�-�*/"". /%�/ /%" ./� ' .,� "  +*#&$0-"! &.
�1�&(��("� /%"-"#+-"� /%" /+/�( ./� ' .,� " 0."! #+- (+ �( 1�-&��(". �*! #+- .�1&*$ /%"
-"/0-* �!!-".. 2%"* )�'&*$  �((. /+ +/%"- #0* /&+*. .%+0(! *+/ �" �((+2"! /+ "3 ""! /%"
./� ' .,� "  +*#&$0-"!�

���������� � ������ ���
�

�%" ./� ' .&5" #+- � ./�*!�(+*" � ,-+$-�)  �* -�*$" �"/2""* 	� �*! ��� �*! &.
�((+ �/"! &* 	� &* -")"*/. �2%"-" 	� &. 	�
� �4/".�� �# /%" ./�*!�(+*" � ,-+$-�)
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'8%''&3 4*' 34#%, -+.+4 &52+/) '8'%54+0/ 4*' 34#%, %*'%,+/) (5/%4+0/ +/3+&' 4*'
34#/&#-0/' � 120)2#. 7+-- &'4'%4 4*+3 120$-'. #/& '8+4 7+4* # 25/4+.' '2202�

��	��	���� � �����	� ��� ���
��
	�����

 1 40 '+)*4 +/154 #/& '+)*4 054154 &#4# #2'#3 %#/ $' &'%-#2'& (02 34#/&#-0/' �
120)2#.3� �*'3' #2' &'%-#2'& 7+4* 4*' .#%203 IN1_ type � IN2_ type � ���� '4%� #/&
OUT1_type � OUT2_type � '4%� 7*'2' type +3 B�W� D� 02 F (02 $94'� 702&� &05$-' 702&�
#/& (-0#4 #%%'33 2'31'%4+6'-9� �*' .#%20 %#--3 *#6' 470 1#2#.'4'23�

IN1_B( arrayname , arraylength );

7*'2' arrayname +3 4*' /#.' 0( 4*' #22#9 40 #--0%#4' #/& arraylength +3 4*' -'/)4*
0( 4*' #22#9 +/ $94'3� 702&3� 02 �702&3� &'1'/&+/) 0/ 7*+%* +3 53'&� �*' .#%203 7+--
#--0%#4' #/ #22#9 0( 4*' 491' 31'%+(+'&� �02 '8#.1-'� IN1_F(x1, 10) 7+-- %#53' #/
#22#9 float x1[10] 40 $' %2'#4'&� �*'3' #22#93 #2' +/%-5&'& +/ 4*' 3+:' 0( 4*'
34#/&#-0/' � 120)2#.�  /-+,' 4*' 1#2#.'4'2 1#33+/) 7+4* $-0%,3� 4*' ��� 31'%+(+%#4+0/3
%#/ *#6' # &+(('2'/4 /5.$'2 0( +/1543 #/& 0541543� �*' ��� 31'%+(+%#4+0/3 %#/ '6'/ $'
&+3%0/4+/5053� 4*#4 +3� IN1_B � #/& IN3_W %#/ $' 53'& 7+4*054 IN2_B 02 IN2_W� �*'
(0--07+/) +3 #/ '8#.1-' 53+/) ��� 31'%+(+%#4+0/3�

��� "%� +&#���		�!

��
�� �'
� 
	�
����� �'�� �	�
���
�� �(
� ��
������ �(�� ��

$�"%��
)
(
��� � '
�	� � '�����
(��� � '��
�� � '
����

*

����

�-- ��� 31'%+(+%#4+0/ .#%203 .534 #11'#2 +/ #-- 511'2%#3' -'44'23 $'%#53'
� +3 # %#3';3'/3+4+6' -#/)5#)'� #/& 4*' &'(+/+4+0/ 0( 4*' .#%20 53'3 #--
511'2%#3' (02 4*' .#%20 /#.'�

�*' ��� 31'%+(+%#4+0/3 #2' #-30 &'%-#2'& 0/ 4*' �0)+%.#34'2 ��;�� �20)2#. �1'%+(+%#4+0/
3%2''/ 02 4*' 4*' !+/&073;$#3'& 120)2#..+/) 30(47#2' �'#&'2 7+/&07� �*' ���
31'%+(+%#4+0/3 -+34'& 0/ 4*' 3%2''/ .534 .#4%* 4*' ��� 31'%+(+%#4+0/3 &'%-#2'& +/ 4*' �
120)2#. +( 4*' 120)2#. +3 40 01'2#4' %022'%4-9� �02 '8#.1-'� +( 4*' 120)2#. &'%-#2'3
��	"!�8	� ��� ���"��8�� 
�� #/& � �"!�9� 	
� 4*'/ 4*' 3%2''/ .534 *#6' # � $94'
31#%' &'%-#2'& #4 4*' (+234 +/154 31'%+(+%#4+0/ #2'#� # 
 $94' 31#%' &'%-#2'& #4 4*' '+)*4*
�02 -#34� +/154 31'%+(+%#4+0/ #2'# #/& # 
� $94' 31'%+(+%#4+0/ #2'# (02 4*' (+(4* 054154
31'%+(+%#4+0/ #2'#� �*' 04*'2 ��� 31'%+(+%#4+0/ #2'#3���� $' '.149� �*' 53'2 .534
'/352' 4*#4 4*' 120)2#.�3 &'%-#2#4+0/ #/& 4*03' 0( 4*' !+/&073;$#3'& 120)2#..+/)
30(47#2' 02 0( �0)+%.#34'2 .#4%*� �04* 120)2#..+/) 1#%,#)'3 7+-- 1206+&' &'(#5-4
6#-5'3 (02 4*' ��� 31'%+(+%#4+0/ #2'#3 4*' (+234 4+.' # 34#/&#-0/' � 120)2#. +3 +.1024'&�
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�.� � �)(")�&& )�* �((%$#+ !() � )# * ��� ���* �* )�* ��',�% � �,",*+ ���� ���.�
	
�

� �+#(' � � �,�)(,+#' �%(�$ �'� � ��#' �)(")�& �+),�+,) 
�� )# * ��.�� �'%-�

�%( ��0	� ���)� � �"%�!) ��$ ��  $,%!��  $ %$� %� *-% -�/)�

�� ) *�� #� $ &(%�(�#

�� ) � )+��"%�! %� #� $

��"") *% �"%�!) �$� �(� ��$%*�� - *� EXT CALL� ) $�� *�� �"%�!  ) ��,�"%&�� �.*�($�""/
�(%# *�� � $�%-)0��)�� &(%�(�## $� )%�*-�(� �$� *��$  #&%(*��  $*% *�� �&&" ��* %$
&(%�(�# �%"��(� ��� �%""%- $� *�� � $�%-)0��)�� &(%�(�## $� )%�*-�(� )�(��$
��&*+(�  ) %� � ��0	� )+�(%+* $� �"%�!�

	������������
����� 
��� ���� �� ����� � ����

����

��� ��� %+*&+* %� *�� ��� �.*�($�" �"%�!  ) �"-�/) )�* *% *(+��

���� �"%�!  ) -( **�$ �) � )�&�(�*� �&&" ��* %$� ��� ���� � "� &(%�+��� �/ *�� �+ "�
&(%��)) %� � �"%�! #�/ ��  #&%(*��  $*% �$ �'+ &#�$* �%"��( �(%# *�� � $�%-)0��)��
&(%�(�## $� )%�*-�(�� ��%(  $�%(#�* %$ ��%+* ��� $� � &(%�(�#) �$� �"%�!) *% /%+(
� $�%-)0��)�� &(%�(�## $� )%�*-�(� �'+ &#�$* �%"��(� (���( *% &��� 	0�
 �$�
�%""%- $���
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�%" )�&* #1* 0&+* &* "� % �(+ ' )1/0 �(3�5/ �"  �(("! main � �*5 ("$�( � !" (�.�0&+*
�*!  +!" )�5 �" 1/"! &* � � �(+ '�

�%" #&(" PLCC9030.H � &*/0�(("! �/ ,�.0 +# 0%" � �.+$.�))".�/ �++('&0� /%+1(! �"
&* (1!"! &* 0%" �(+ ' /+1. " #&("�/�� PLCC9030.H  +*0�&*/ !" (�.�0&+*/� !"#&*&0&+*/� �*!
)� .+/ 1/"! &* 3.&0&*$ �(+ '/�

�%" #+((+3&*$ "4�),(" /%+3/ 0%" ��/&  +),+*"*0/ +# � �(+ '�

�����$�� ( ����	�	��� �� ��!��" �	)�	 ��#�!���� ���� ��

����"#����"�%��
	��

���� ��
&
'

	���

�%" ."01.* 2�(1" +# � ��7�� � /1�.+10&*" �(+ ' &/ �* 1* +*!&0&+*�(
."01.*� *+ 2�(1" &/ ,�//"! �*! ,+3". #(+3���� &/ �(3�5/ ,�//"!�
�(/+ *+0" 0%�0 0%" /0� ' /&6" )1/0 �" "4,(& &0(5 /0�0"! 0%+1$% 0%"
EXE_stack_size /0�0")"*0�

�������� ������������ ��� ����� 
���

�(+��( �*! /0�0& 2�.&��("/ )�5 �" 1/"! &* � �(+ '� �%" /,� " �((+ �0"! #+. 0%") &/ 0�'"*
#.+) 0%" �	��
� �50" )�4&)1) /,� " �((+3"! #+. "� % �(+ '� �+ �(� +. �10+)�0& �
2�.&��("/ �." �((+ �0"! +* 0%" /0� '�

����� ��������

�# 0%" ��� "2". !"0" 0/ 0%�0 0%"." &/ *+0 "*+1$% /,� " �2�&(��(" +* 0%" /0� ' 3%"*
"4" 10&*$ � ���� 0+ � �(+ '� �* �,,(& �0&+* #�1(0 3&(( �" (+$$"! &* 0%" ��� #�1(0 0��("
�*! 0%" �(+ ' 3&(( *+0 �"  �(("!� �# 5+1 "4 ""! 0%" /&6" #+. 0%" /0� ' &* � � �(+ ' �5
)�'&*$ )1(0&,(" +. ." 1./&2"  �((/� 0%" /0� '  %" '&*$ #+. 0%" � �(+ ' 3&(( !"0" 0 0%&/ �*!
"4&0 3&0%+10 #&*&/%&*$�

�������������

� ."-1&."! $(+��( 2�.&��(" 0%�0 /," &#&"/ 0%" /&6" +# 0%" /0� ' #+. 0%" �(+ ' +. ��&*
,.+$.�)� �0� ' /&6"  �* �" � )�4&)1) +# � '&(+�50"/� #+. )+/0 �(+ '/ 0%"
." +))"*!"! /&6" &/ 
����



�

�)��  �$#�$�!!�$�% �## ��& �#$ ��$��% 
�� ��% �%�$�% ��"'� � �'�'%& �

	 ���)�����

���&�#" �� �� ����$�"�� ��!#$( ����%%

"*5.*6 �� ��� 5*+*5*2(* &))5*66 &2) ).&,2367.( 1*135< 1&< '* 5*&) &2) :5.77*2
).5*(70< 9.& 1&(536 )*+.2*) .2 PLCC9070.H 35 PLCC9030.H � #-*6* 1&(536 (326.67 3+ &
675.2, 3+ (&4.7&0.=*) 0*77*56 :-.(- .2).(&7* 7-* "*5.*6 �� 5*+*5*2(* 7<4* �&2) .2 631*
(&6*6� 7-* 7<4* 3+ 34*5&7.32 73 '* 4*5+351*)� +3003:*) '< 7-* 5*+*5*2(* 3++6*7 .2
4&5*27-*6*6� �2 ,*2*5&0� ��� 5*+*5*2(* 1*135.*6 1&< '* &((*66*) 86.2, 7-* 1&(536 .2
PLCC9070.H 35 PLCC9030.H &6 '.76� '<7*6 �� '.7 9&08*6�� :35)6 �	� '.7 9&08*6�� )38'0*
:35)6 ��
 '.7 9&08*6�� 35 6.2,0* 45*(.6.32 +03&7.2, 43.27 281'*56 ��
 '.76��

#-* (3140*7* 6*7 3+ "*5.*6 �� 5*+*5*2(* 7<4* )*6.,2&7356 &5* &6 +3003:6�

��	������ ��� �����
�
��

��
� 
��
�#
��

��� > ��� ���>�� 320<�
�"
�"�
�"�
�"�
���
�� 
�!

?�� ���>�� 320<�
?�� ���>�� 320<�

�.6(5*7* .2487 5*+*5*2(*6
�.6(5*7* 387487 5*+*5*2(*6
�.6(5*7* .27*52&0 5*+*5*2(*6
�.6(5*7* 7*1435&5< 5*+*5*2(*6
�.6(5*7* ,03'&0 )&7& 5*+*5*2(*6
�.6(5*7* ,03'&0 )&7& 5*+*5*2(*6
�.6(5*7* 6<67*1 5*+*5*2(*6
�.6(5*7* 1&6/&'0* +&807 5*+*5*2(*6
�.6(5*7* 232>1&6/&'0* +&807 5*+*5*2(*6
�.6(5*7* +&807 6811&5< 5*+*5*2(*6
�2&03, .2487 5*,.67*56
�2&03, 387487 5*,.67*56
"<67*1 5*,.67*5 5*+*5*2(*6
�53,5&1 5*,.67*5 5*+*5*2(*6
�3(&0 5*,.67*5 5*+*5*2(*6

? not valid for standalone C programs

��� �� ����
� 
 ��� 	������� ������ �
���

#-* 7&'0* 6-3:2 '*03: ,.9*6 7-* 13).+.*56 86*) :.7- 7-* ��� 5*+*5*2(* 1&(536 �0.67*) .2
�44*2).; ��� #-* +351&7 +35 86&,* 3+ 7-*6* 1&(536 .6 &6 +3003:6�

#-* 0*77*5 3+ 5*+*5*2(* 7<4* +3003:*) '< 32* 3+ 7-* 13).+.*56 +3003:*) '< & 4&5*27-*7.(&0
281'*5 +35 7-* &))5*66 <38 :.6- 73 &((*66� *�,��

RI(1)=3; This assigns the integer value 3 to %R00001 
RW(2)=0x55AA; This assigns the word value 55AAh to %R00002
MB(1)=0xAB; This assigns the byte value AB to the 8 bits beginning with 

%M00001 (%M00001 is the Least Significant Bit.)

#-* )&7& 7<4* 13).+.*56 &5* &6 +3003:6�

���
	
�� �����
�
��

�
%
�
�
�

$26.,2*) '<7* 5*+*5*2(* �� '.76� � �� 
�
%35) 5*+*5*2(* �	� '.76� � �� ���
�27*,*5 5*+*5*2(* �6.,2*) 	� '.76� ��
��� �� �
����
�38'0* 45*(.6.32 .27*,*5 5*+*5*2(* �6.,2*) �
 '.76� �
	�������� �� 
	���������
�03&7.2, 43.27 5*+*5*2(* ��
 '.7 ���� +03&7.2, 43.27 +351&7�

�*57&.2 (31'.2&7.326 3+ 5*+*5*2(* 7<4* )*6.,2&7356 &2) )&7& 7<4* 13).+.*56 &5* 237
6844357*)� #-36* (31'.2&7.326 :-.(- &5* 6844357*) -&9* 1&(536 )*+.2*) .2 7-*
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PLCC9070.H .1 PLCC9030.H '*+&� �&'&1 3. �//&-%*7 � '.1 3)& $.,/+&3& 2&3 .' ,"$1.2
/1.5*%&% *- PLCC9070.H .1 PLCC9030.H �

�"$1.2 6)*$) /&1,*3 "$$&22 3. 1&'&1&-$& ,&,.1*&2 "2 #*32 "1& 2+*()3+8 %*''&1&-3 '1.,
3).2& ,"$1.2 6)*$) "$$&22 3)& 2",& 1&'&1&-$& ,&,.1*&2 "2 #83&2� 6.1%2� %.4#+& 6.1%2�
"-%�.1 '+."3*-( /.*-3 -4,#&12� �*3 "$$&22 ,"$1.2� #83& "$$&22 ,"$1.2� 6.1%�*-3&(&1
"$$&22 ,"$1.2� 6.1%9,&,.1*&29"29#83&2 "$$&22 ,"$1.2� "-% %.4#+& 6.1%�'+."3*-( /.*-3
"$$&22 ,"$1.2 "1& %&2$1*#&% .- 3)& '.++.6*-( /"(&2 .' 3)*2 $)"/3&1�

	���

!)&- "$$&22*-( ��� 1&'&1&-$& ,&,.18� #& 241& 3)"3 ,"$1.2 "1& *- "++
4//&1$"2& +&33&12 "2 � *2 " $"2&92&-2*3*5& +"-(4"(&�

������������ �� ����� �� ������� ����� 
����

	���

�&231*$3*.-2 .- ,"$1. 42& %. -.3 "//+8 *' #4*+%*-( 23"-%"+.-& �
/1.(1",2� �3"-%"+.-& � /1.(1",2 1&04*1&  &12*.- ���� .1 +"3&1 ���
'*1,6"1&�  &12*.- ���� *2 -.3 "5"*+"#+& .- 3)& )"1%6"1& /+"3'.1,2
%&2$1*#&% *- 3)*2 2&$3*.-�

�.,& .+%&1 5&12*.-2 .' �&1*&2 ��9�� ��� )"1%6"1& %. � $ 24//.13 "$$&22*-( "-8 .' 3)&
��� #*3 ,&,.1*&2 ���� ��� ��� ��� ��� ���9���� ��� ���� ���� ���� "2 6.1%2�
*-3&(&12� .1 %.4#+& 6.1% 5"+4&2� �-8 "33&,/3 3. "$$&22 3)& #*39.1*&-3&% ,&,.1*&2 "2
6.1%2� *-3&(&12� "-%�.1 %.4#+& 6.1% 5"+4&2'��� 1&24+3 *- *-$.11&$3 %"3" #&*-( 1&"% .1
61*33&-�

�).2& 5&12*.-2 .' �&1*&2 ��9�� ��� )"1%6"1& 6)*$) � 24//.13 "$$&22*-( #*39.1*&-3&%
,&,.18 "2 6.1%2� *-3&(&12� "-%�.1 %.4#+& 6.1%2 )"5& $"3"+.( -4,#&12 ����������	�
"-% +"3&1� ����������	� "-% +"3&1� ��� ��) ����������
� ����������
�
����������	� ����������
� ���������	�� ���������	� ���������
�� .1
���������
�

�������

��$� %�� ��$�� � �%���"# ��
	��	��� ��� ��$�" ���
��
	��		�� ��� ��$�" � #%!! "$ ����##��� $�� �� ��$* "���$��
��� "��# �# ' "�#� ��$���"#� ���� " � %��� ' "�#� $��# ��!�����$)
�!!���#  ��) $ $� #� 
�*	� ��# '���� ��&� � #����� #%���( ��$$�" ��
$�� ��$�� � �%���"�

� " �(��!��� $�� � �� '��� ��$�� � �%���"# ��� #%!! "$ ����##��� $��
��$* "���$�� ��� "��# �# ' "�#� ��$���"#� ���� " � %��� ' "�#�

IC697CPU731P
IC697CPU731R
IC697CPU731S
IC697CPU771M
IC697CPU771P
IC697CPU771S



�

�&��  �"!�"����"�# �!!���$ �!" ��"��# ��� ��# �#�"�# �� %�� � �%�%#$ ���
 ���&�	�	�

�!(�'�#� %�� �!��!(� � ��%��!�  &���#$ �!  !% $&""!#% ����$$� � %��
��%+!#�� %�� ���!#��$ �$ � *%�� � !%��# %�� ��%$ !# �*%�$�

IC697CPU731SU
IC697CPU731SX
IC697CPU771SU
IC697CPU771SX

�# � �+)"+�'' +�, �))&%$- *+)/$� , '��+), 0#$�# ��� ,, -# �$-3)+$ (- � ' ')+$ , �,
0)+�,� $(- " +,� �(��)+ �).�& 0)+�,� �) *+ / (- ���$� (-�& ., )! -# , '��+), $( �
*+)"+�' 0#$�# '�2 )* +�- )( �( )&� + � +$ , �	3
	 ��� *&�-!)+' �0#$�# �) , ()-
,.**)+- 0)+�� $(- " +� )+ �).�& 0)+� + ��,�0+$- , -) -# �$-3)+$ (- � ' ')+$ ,�� -# , 
� '��+), �+ ()- �/�$&��& �, � ,-�(��+�� � !�.&- �)(�$-$)(�

� -# -�+" - ��� *&�-!)+' !)+  1 �.-$)( )! 2).+ � �**&$��-$)( $, � !( -) � )( 0#$�#
,.**)+-, ��� ,,$(" �$-3' ')+$ , �, 0)+�,�$(- " +,��).�& 0)+�,� -# ( ., )! -# , �
'��+), '�2 �  (��& � �2 *&��$("

#define  HARDWARE_SUPPORTS_WORD_CACHE

�, -# ��#$% &$( )! 2).+ � ,).+� ')�.& �,� �� !)+ -# # include PLCC9070H &$( �� �!
-# -�+" - *&�-!)+' ,.**)+-, ��� ,,$(" -# �$-3)+$ (- � ' ')+$ , �,
0)+�,�$(- " +,��).�& 0)+�,� -# ( ., )! -# *+)/$� � � '��+), $,  (�).+�" � -)  �, 
*+)"+�''$("  !!)+-�

� -# -�+" - *&�-!)+' !)+  1 �.-$)( )! 2).+ � �**&$��-$)( $,  !% � !( � *& �, + ,-+$�-
2).+ � ,).+� �)� -) .,$(" ���� -# �$- �(� �2- '��+), !)+ ��� ,,$(" -# �$-3)+$ (- �
' ')+$ ,�

����	�

��� #�$%#��%�! $ ! ����$$� � %�� ��#��$ 	�+�� ��
 
�� ��%+!#�� %��
���!#��$ �$ � *%�� � �&% ��%$ �&$� � %�� ���#!$ "#!'���� � %��
�!!���%� !# �$ �*%�$ �!# ���#$� ! ��#%�� 
�� ��#�(�#� "��%�!#�$ �)�$%
 !% ! �* �!# %�� 
 ���#!$ "#!'���� � %�� ��#��$ 	�+�� 
 �#!�#����#�$
�!!���%� �&% ��$! �!# � * ����$$ %! %��$� $��� ��
 
�� ���!#��$� �!
 !% �%%��"% %! �����#� � � &$� *!&# !( "!� %�# !# ���#!$� (����
����$$ � %! %�� ��#��$ 	�+�� ��
 
�� ��%+!#�� %�� ���!#��$ �$ (!#�$�
� %���#$� �!&��� (!#�$� !# � * !%��# %*"� !# $%#&�%&#� & ��$$ %�� 
��
"��%�!#� �$ ����� %! $&""!#% %��% ����$$�

��� ���
	�

�# + �+ -#+  �$- '��+), � !$( � !)+  ��# + ! + (� ' ')+2 -2* �

���#! ��$�#�"%�! 

�������� � ,-, -# ,* �$!$ � �$-

������� � � -, -# ,* �$!$ � �$-

�������� �& �+, -# ,* �$!$ � �$-

� ! + (� , $( � � �**&$��-$)( -) �� 0).&� ., BIT_TST_I( ) � BIT_CLR_I( ) � )+
BIT_SET_I( ) � �# '��+) (�' $(�$��- , -#�- �� + ! + (� ' ')+2 $, -) � )* +�- �
)( �(� -# )* +�-$)( $,  $-# + - ,- � ������ �& �+ � ������ )+ , - ������ �# /�&. 
�)(-�$( � $( *�+ (-# , , $, -# + ! + (� (.'� + )! -# $- ' -) � - ,- �� �& �+ �� )+ , -
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������	 ������� � ������ � � �����������

�$,/ #5�*-)#� �	� $,/ ���	��� �&#  '1 0#1 �+"  '1 !)#�/ *�!/,0 �/# 0#-�/�1# � �--)'!�1',+
0,2/!# 01�1#*#+10�

����

�&#  '1 1#01 *�!/,0 /#12/+ �  ,,)#�+ 3�)2# !,+1�'+#" '+ �  61#� �&#
�!!#00#"  '1 '0 /'%&1 (201'$'#" �)#�01 0'%+'$'!�+1  '1� '+ 1&#  61#� 1&�1 '0�
#�!& ,$ 1&#  '1 1#01 *�!/,0 4')) #3�)2�1# 1, � '$ 1&#  '1 '0 ��� ,/ � '$ 1&#
 '1 '0 ���

�$ � � �--)'!�1',+ 0&,2)" 0#1 ���
�� ��	� �+" �� '$ ���	� '0 �� �+" 0&,2)" !)#�/
���
�� ��	� �+" �� '$ ���	� '0 ����

�
��
� ����� ��	��
�
�%) '.!" 2*'  �����$�

(�%)�� 0
%# ������������	��� 0

�����������
���
����������	���
��������������

1 "'," 0
�����������
���

����������	���
��������������

1
+"-.+)�����

1

�
��
� ����� ��	��
�
�%) '.!" 2*'  ��
��$�

����,-� &�,%/"�	���

(�%)�� 0
%# ������������	��� 0

�����������
���
����������	���
��������������

1 "'," 0
�����������
���

����������	���
��������������

1
+"-.+)�����

1

�&#  '1 *�!/,0 $,/ �!!#00'+% 4,/"7,/'#+1#" ��� *#*,/'#0 ���� ��� ��� ���� �+"
���� �0  '10 �/# 0'*')�/ 1, 1&# � ,3# "#0!/'-1',+ #5!#-1 1&�1 1&#0# *�!/,0 /#.2'/# ,+#
�""'1',+�) -�/�*#1#/� +�*#)6� 1&# -,0'1',+ 4'1&'+ 1&# 4,/" ,$ 1&#  '1  #'+% �!!#00#"�
�&# 1&/## $,/*0 ,$  '1 *�!/,0 $,/ �!!#00'+% 4,/"7,/'#+1#" ��� *#*,/6 �/# ���������
��������� �+" �������� �1, 0-#!'$6 1&# 16-# ,$ ,-#/�1',+� $,)),4#"  6 �� �� �� ��� ,/ ��
�1, 0-#!'$6 1&# ��� /#$#/#+!# *#*,/6 1,  # 20#"�� �&#/# �/# 14, /#.2'/#" -�/�*#1#/0 1,
1&#0# *�!/,0�

�� �&# 4,/" '+ 1&# /#$#/#+!# *#*,/6 1, �!!#00 �� 1, &'%&#01 /#$#/#+!# �3�')� )# '+ 1&#
0-#!'$'#" ��� *#*,/6��

	� �&#  '1 '+ 1&# 0#)#!1#" 4,/" 1, 20# � '1 +2* #/0 � 1, ��� 4'1&  '1 �  #'+% 1&# )#�01
0'%+'$'!�+1 ,/ /'%&1*,01  '1��
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�%�� � �! �!����!�" �  ���# � ! ��!��" 
�� ���" �"�!�" ���$�� � �$�$"# �

	 ���%����

�, '))1/0.�0# 0&#  '0 *�!.,/ $,. 3,."6,.'#+0#" *#*,.5� !,+/'"#. 0&# $,)),3'+% /#!0',+ ,$
� � �--)'!�0',+�

'% ���� ��� ��	�� �� �
��� ��� ��	�� ���

$(.$
��� ��� ���
�	��

�&'/ -,.0',+ ,$ � � �--)'!�0',+ !&#!(/ 0&# /'40&  '0 '+ ��	��� �$ 0&#  '0 '/ ,+ �	�� 0&#+ 0&#
$,1.0&  '0 '+ ��	� '/ 0,  # /#0 �� �	�� ,0&#.3'/#� 0&# $'./0  '0 '+ ���
 '/ 0,  # /#0 ��� ����

����

�&# �� �+" �� *�!.,/ �.# +,0 �2�')� )# 0, /0�+"�),+# � -.,%.�*/ ,.
��6�� � -.,%.�*/�

�/ 3'0& 0&# .#$#.#+!# *#*,.5� 0&#.# �.# 0&.##  '0 *�!.,/ "#$'+#" $,.
1/# 3'0& ��� /-#!'$'!�0',+/�

���
� ����
�	����

��������+�*#� 4� �#/0/ 0&# /-#!'$'#"  '0

��������+�*#� 4� �#0/ 0&# /-#!'$'#"  '0

��������+�*#� 4 �)#�./ 0&# /-#!'$'#"  '0

�#$#.#+!#/ '+ � �#.'#/ ��6� /0�+"�),+# � -.,%.�* 3,1)" 1/# BIT_TST( ) � BIT_CLR( ) �
,. BIT_SET( ) � �&# *�!., +�*# '+"'!�0#/ 0&�0 0&# ,-#.�0',+ '/ #'0&#. 0#/0 ������ !)#�.
������ ,. /#0 ������ �&# $'./0 2�)1# !,+0�'+#" '+ 0&# -�.#+0&#/#/ '/ 0&# +�*# ,$ 0&# ���
/-#!'$'!�0',+� �&# /#!,+" 2�)1# !,+0�'+#" '+ -�.#+0&#/#/ '/ 0&# +1* #. 0,  # 0#/0#"�
!)#�.#"� ,. /#0 �$,. #4�*-)#� 	
� $,. 0&# 	
�0&  '0 '+ 0&# �..�5�� �&#  '0 /#0 �+"  '0 !)#�.
*�!.,/ �.# /#-�.�0# /0�+"�),+# � -.,%.�* /,1.!# /0�0#*#+0/�

�&'/ /0�+"�),+# � -.,%.�* 3')) /#0 0&# 	�0&  '0 ,$ 0&# $'./0 ,10-10 /-#!'$'!�0',+� 0&# 
�0&
,$ 0&# /#!,+"� �+" 0&# ��0& ,$ 0&# 0&'." ,10-10 /-#!'$'!�0',+ '$ 0&# 	
�0&  '0 ,$ 0&# $'./0
'+-10 /-#!'$'!�0',+ '/ �� �+" 3')) !)#�. 0&#* '$ 0&# '+-10 /-#!'$'!�0',+  '0 '/ ����

�	�
	� ����� �����	�
�'*"(0#$ 3,(""�����&�

��	 ��'*	�����
��� ��+/	�����

)!'*�� 1
'% ���� ����'*	�	
��� 1

��� ����+/	�	����
��� ����+/
�
���
��� ����+/������

2 $(.$ 1
��� ����+/	�	����

��� ����+/
�
���
��� ����+/������

2
-$/0-*�����

2
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�(% 8��� � +!#0-1 31%$ 2- !##%11 ")21 ), 5-0$9-0)%,2%$ +%+-0)%1 31% !
� 2- �� ")2 ,3+"%0),' 1#(%+%� 5)2( ")2 � "%),' 2(% *%!12 1)',)&)#!,2 ")2
!,$ ")2 �� "%),' 2(% +-12 1)',)&)#!,2 ")2�

���� ���	�


�!#0-1 !0% .0-4)$%$ 2- !##%11 2(% ��� ")2 +%+-0)%1 !1 "72%1� �(%1% +!#0-1 !0% ��� 6 ��
��� 6 �� ��� 6 �� ��� 6 �� ��� 6 �� ���� 6 �� ���� 6 �� ���� 6 �� ���� 6 ��
���� 6 �� ��� 6 �� ���� 6 �� ���� 6 �� !,$ ���� 6 �� �(% .!0!+%2%0 6 ), %!#( -& 2(%1%
+!#0-1 1(-3*$ "% 0%.*!#%$ 5)2( 2(% 0%&%0%,#% !$$0%11 -& ! ")2 5()#( )1 #-,2!),%$ ), 2(%
"72%� &-0 %6!+.*%� )& 2(% "72% #-,2!),),' ���	
 )1 ,%%$%$� 31% ����	
�� �(% "72% !##%11
+!#0-1 +!7 !..%!0 -, %)2(%0 2(% *%&29(!,$ -0 0)'(29(!,$ 1)$% -& ! � 12!2%+%,2�

�(% %6!+.*% 2(!2 &-**-51 5)** 1%2 2(% "72% 12!02),' !2 ��� !,$ %,$),' !2 ���� %/3!* 2-
2(% "72% 12!02),' !2 ���� !,$ %,$),' !2 ��	�

Series 90-70 Example:
��"� '�� +# ���������

!��"�� )
����
� � ����	��
�
�
�

$�&'$"�����
*

Series 90-30 Example:

��"� '�� +# ����
����

����%&����%�(��	���

!��"�� )
����
� � ����	��
�
�
�

$�&'$"�����
*

�##%11),' "72%1 &0-+ 5-0$9-0)%,2%$ +%+-0)%1 ���� ��� ��� ���� !,$ ���� 0%/3)0%1 !,
!$$)2)-,!* .!0!+%2%0 2- ),$)#!2% 5()#( "72% )1 2- "% 0%!$ -0 50)22%,� �(% 17+"-*1
HIBYTE !,$ LOBYTE!0% $%&),%$ ), PLCC9070.H -0 PLCC9030.H &-0 2()1 .30.-1%� �-0
%6!+.*%� 7-30 � !..*)#!2)-, 0%/3)0%1 2(!2 2(% *-5 "72% -& ��� "% 0%!$ ),2- ! �
!..*)#!2)-, *-#!* 4!0)!"*% !,$ 2(%, #-.)%$ ),2- 2(% ()'( "72% -& ����



�

�%�� � �! �!����!�" �  ���# � ! ��!��" 
�� ���" �"�!�" ���$�� � �$�$"# �

	 ���%����

Series 90-70 Example:
�*.$,4%& ;0,$$����	)�

-"*.�� 9
#73& "#735"1�

"#735"1 � �������� ���� 
� 1&"% ,/6 #73& /' ��� �

��������� ��� � "#735"1� 
� 61*3& )*() #73& /' ���� �

	
	
	

1&341.�����
:

Series 90-30 Example:
�*.$,4%& ;0,$$����	)�

���!23"$+!2*8&�����

-"*.�� 9
#73& "#735"1�

"#735"1 � �������� ���� 
� 1&"% ,/6 #73& /' ��� �

��������� ��� � "#735"1� 
� 61*3& )*() #73& /' ���� �

	
	
	

1&341.�����
:

����

��� � ��� �� ������ ��� �� �"�������  � � �������� 
 �������� ���
�� ��$�� ������ ��� ��������� 	���� ��	���� �����#  #��� ��� �� 
�!���� �� �� ��$�� �
��
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�## ��� (���(�%�� $�$&(!�) $�/ �� ����))�� �) 
1�!* ��) �&$'#�$�%* !%*���() �!%*)� &(
�) 
1�!* +%)!�%�� !%*���() �-&(�)��� �) �% �.�$'#�� � � �''#!��*!&% %���) *& (���
��
�� �) �% +%)!�%�� 
1�!* !%*���( �%� -(!*� ��
� �) � ��) �&$'#�$�%* 
1�!* !%*���(
�%� )*&(� * � ,�#+�) !% )�'�(�*� #&��# � )&+(�� ,�(!��#�)�

Series 90-70 Example:
�()*-1) ����#���% "����! %#���%�����
�-1'/7() >3/''����
,�

0&-1�� <
924( 924(%8&/�
-16 -16%8&/ � 	���

924(%8&/ � �#������� 4)&( ���� &5 & 924( ��
����� � -16%8&/� �� '23: ��5 '203/)0)16 -16)+)4 62 ������ ��







4)6741�����
=

Series 90-30 Example:
�-1'/7() >3/''����
,�

�$�%56&'.%5-;)������

0&-1�� <
924( 924(%8&/�
-16 -16%8&/ � 	���

924(%8&/ � �#������� 4)&( ���� &5 & 924( ��
����� � -16%8&/� �� '23: ��5 '203/)0)16 -16)+)4 62 ����� ��







=

� � �(� �(� ��(*�!% (�)*(!�*!&%) &% * � +)� &� * � !%*���(� -&(�� �%� �&+�#� -&(� $��(&)� ��� 0��)*(!�*!&%) &%
���(& �)���

��


� � �� �%� �� $��(&) �(� %&* �,�!#��#� *& )*�%��#&%� � '(&�(�$) &( *&
�%/ �	1�	 '(&�(�$ &( �#&�"�
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�%�	 � �! �!����!�" �  ���# � ! ��!��" 
�� ���" �"�!�" ���$�� � �$�$"# �

	 ���%����

���
� ��������	���� ����� �	����

�"" ��� '���'�$�� #�#%'!�( #�. �� ����((�� �( 	�/�!) *$(!�$�� !$)���'( ��,%'�(�� �*)
%$". ) � ,%'�/%'!�$)�� #�#%'!�( ���� ��� ��� ���� �$� ���� #�. �� ����((�� �(
	�/�!) �"%�)!$� &%!$) $*#��'( ��"%�)��� �( �$ �-�#&"�� � � �&&"!��)!%$ $���( )% '���
���� �( � �%*�"� ,%'� �$� ,'!)� ��� �( � �"%�)!$� &%!$) +�"*��

Series 90-70 Example
�)*+.2* ����#���% "����! %#���%�����
�.2(08)* >40((�
�
�-�

1&.2�� <
):35) ):35)%9&0�
+03&7 +4%9&0 � ������

):35)%9&0 � ������� 	� 5*&) ���� &6 & )38'0* :35) �	
����� � +4%9&0� 	� :5.7* ��� &6 6.2,0* 45*(.6.32 +03&7.2, 43.27 �	
�
�
�

5*7852�����
=

Series 90-30 Example
�.2(08)* >40((�

�-�

�$�%67&(/%6.;*��
���

1&.2�� <
):35) ):35)%9&0�
+03&7 +4%9&0 � ������

):35)%9&0 � ������� 	� 5*&) ���� &6 & )38'0* :35) �	
����� � +4%9&0� 	� :5.7* ��� &6 6.2,0* 45*(.6.32 +03&7.2, 43.27 �	
�
�
�

=

���

� � �� �$� �� #��'%( �'� $%) �+�!"��"� )% ()�$��"%$� � &'%�'�#(�
�"(%� �� �$� �� #�#%'. �%�( $%) �-!() !$ ) � �/	� ���� ) �'��%'��
�� �$� �� #��'%( �'� $%$/�&&"!���"� )% ) � �/	� ���(� �$ ���!)!%$�
%� ) � �/	� ���(� %$". ���	
� !( ��&��"� %�  �'�,�'�/��(�� �"%�)!$�
&%!$) %&�'�)!%$(�

� There are certain restrictions on the use of the integer, word, and double word macros.  See
“Restrictions on Macro Use.”
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�"$2/3 "2& %&'*.&% *. PLCC9070.H /2 PLCC9030.H '/2 %&4&2-*.*.( 4)& 3*:& /' &"$)
-&-/29 490&� �)&3& -"$2/3 "2& *. 4)& '/2- �!����� 7)&2& � *3 4)& -&-/29 490& ,&44&2
�� �� �� �� �� �� �� ��� ��� �� /2 �� �"$) /' 4)&3& 3*:& -"$2/3 2&452.3 ". 5.3*(.&% *.4&(&2
6",5& &15", 4/ 4)& )*()&34 2&'&2&.$& "6"*,"#,& *. 4)& 30&$*'*&% 2&'&2&.$& -&-/29� �' 4)&
,"34 "6"*,"#,& 2&'&2&.$& *. 4)& �� 4"#,& *3 ���	��� 7)&. " � "00,*$"4*/. 53&3 4)& �!����
-"$2/� 4)& 6",5& �	�� 7*,, #& 2&452.&%�

������

�� ����� ����� ��� �	���� ������ 
 ��� �� ������ ��
��� �� �� ����� ���� ������ ������ 	 � 	�����	����� �	�� 	��
����� ������ �� �� ��������� �	�� �	� ����� �� �������� �	�	 ��
��� ��� �	�����

�/2 &8"-0,&� " � "00,*$"4*/. *3 $2&"4&% 4)"4 4"+&3 ". *.%&8 "3 " 3*.(,& *.054 0"2"-&4&2
*.4/ 4)& 2&(*34&2 4"#,&� �)& "00,*$"4*/. *3 %&3*(.&% 4/ *.%&8 *.4/ 4)& 2&(*34&2 4"#,& 53*.(
4)& *.054 0"2"-&4&2 ".% $/09 4)& ,/$"4&% 6",5& 4/ 4)& 3*.(,& /54054 ,/$"4*/. �����
'2/- 3/52$& "22"9 2&(*34&23 �*.054 0"2"-&4&2 4/ /54054 0"2"-&4&2�� �)*3 � "00,*$"4*/. *3
4/ #& %&3*(.&% 3/ 4)"4 *4 -"9 #& 25. /. ".9 �&2*&3 �;�� ���� 2&("2%,&33 /' %*''&2*.(
2&(*34&2 -&-/29 4"#,& 3*:&3�

Series 90-70 Example
�'*!(0"# 7,(!!����
&�

) '*�2+-" ��	 '*/ ��� 5
'$ ��� �� �������

�� �� ������ 5
'$ ��� � ������� 5

�� �*"#3 '*/+ -#%'./#-. '. /++ ( -%#� ��
-#/0-*��������

6 #(.# 5
�� �*"#3 '*/+ -#%'./#-.  *" !+,4 1 (0# /+ +0/,0/ , - )#/#-��
�� � �������

6

-#/0-*�����
6
#(.# -#/0-* ��������

6

���	

�)& �� ".% �� -"$2/3 "2& ./4 "6"*,"#,& 4/ 34".%",/.& � 02/(2"-3�
�)& &8"-0,& 3)/7. "#/6& *3 " �&2*&3 �;�� &8"-0,&� �)& �� ".% ��
-"$2/3 "2& ./4 "6"*,"#,& /. " �&2*&3 �;
� 02/(2"- /2 #,/$+�
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�����

�.�+/'0',+� �)�.*� �+" $�1)0  '0/ �//,!'�0#" 3'0& .#$#.#+!# *#*,.5 !�+ �)/,  #
.#$#.#+!#"� �+ �""'0',+� 0&# /-#!'�) /5/0#* �� !,+0�!0/ FST_SCN� T_10MS� T_100MS�
T_SEC, T_MIN� ALW_ON� ALW_OFF� SY_FULL� IO_FULL � FST_EXE�/## �,0#�� �+"
LST_SCN�/## �,0#� �.# /1--,.0#" $,. �  ),!(/ �+" ���/� �#.'#/ ��6�� /0�+"�),+# �
-.,%.�*/ /1--,.0 FST_SCN� ALW_ON� ALW_OFF� SY_FULL� �+" IO_FULL � �)0&,1%& 0&#
FST_SCN&#.# '/ &'%& �	� ,+ 0&# $'./0 #4#!10',+ �$0#. � ������ ��� 0.�+/'0',+ ,. �
���6����6������

����

FST_EXE'/ /1--,.0#" $,. �#.'#/ ��6�� �  ),!(/ ,+)5� LST_SCN'/
/1--,.0#" $,. �#.'#/ ��6
� � *�'+ �+" � /1 .,10'+#  ),!(/ ,+)5� �))
,0&#./� '�#�� FST_SCN� T_10MS� T_100MS� T_SEC, T_MIN� ALW_ON�
ALW_OFF� SY_FULL� �+" IO_FULL �.# /1--,.0#" $,.  ,0& 0�.%#0
"�0� �/#/�

�&# $,)),3'+% *�!.,/ �.# �2�')� )# $,. � �#.'#/ ��6�� $,)"#.


����� ������ ����� �����

/* Used with macros which access DIAGNOSTIC memory(s) */
#define HI_ALARM_MSK    0x02
#define LO_ALARM_MSK    0x01
#define OVERRANGE_MSK   (0x40 | 0x8)
#define UNDERRANGE_MSK  0x20

#define BIT_TST_I_DIAG(x) ((((*i_diag_mem)[(x–1)>>3])&(bit_mask
[(x–1)&7])) != 0)

#define BIT_TST_Q_DIAG(x) ((((*q_diag_mem)[(x–1)>>3])&(bit_mask
[(x–1)&7])) != 0)

#define IB_DIAG(x) ((*i_diag_mem)[(x–1)>>3])
#define QB_DIAG(x) ((*q_diag_mem)[(x–1)>>3])
#define AIB_DIAG(x) ((*ai_diag_mem)[x–1])
#define AQB_DIAG(x) ((*aq_diag_mem)[x–1])
#define AI_HIALRM(x)((((*ai_diag_mem)[x–1])&(HI_ALARM_MSK))>>1)
#define AI_LOALRM(x)(((*ai_diag_mem)[x–1])&(LO_ALARM_MSK))
#define AIB_FAULT(x)(((*ai_diag_mem)[x–1])&(~(HI_ALARM_MSK

|LO_ALARM_MSK)))
#define AQB_FAULT(x)(((*aq_diag_mem)[x–1])&(~(HI_ALARM_MSK

|LO_ALARM_MSK)))
#define AI_OVERRANGE(x) ((((((*ai_diag_mem)[x–1])&(OVERRANGE_MSK))

>>3)|((((*ai_diag_mem)[x–1])&(OVERRANGE_MSK))>>6 ) & 1)
#define AI_UNDERRANGE(x) ((((*ai_diag_mem)[x–1])&(UNDERRANGE_MSK))

>>5)

/* DEFINEs and STRUCTUREs used by the PLC */
/*      RACK/SLOT/BLOCK fault macros      */
struct  rack_slot_refs_rec {
    unsigned    rack_summary:1;
    unsigned    rack_failure:1;
    unsigned    slot_faults:14;         /* Slots 0 through 9 

are used */
};
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#define NUM_BYTES_BUS_REFS          4   /* 2 buses per slot, 
4 slots per byte */

#define NUM_BYTES_PER_MODULE_REFS   8   /* 32 modules per bus, 
2 buses per slot */

#define NUM_BYTES_PER_FIP_DROP_REFS 32  /* 32 bytes per FIP drop */
#define MAX_VME_SLOTS              10   /* 10 slots per VME 

rack – max */
#define MAX_VME_RACKS               8   /* 8 VME racks – max */

struct rack_reference_rec {
    struct rack_slot_refs_rec rack_slot_refs;
    unsigned char             bus_refs[NUM_BYTES_BUS_REFS];
    unsigned char
mod_refs[MAX_VME_SLOTS][NUM_BYTES_PER_MODULE_REFS];
};

struct fip_rack_reference_rec{
   unsigned char
drop_refs[MAX_VME_SLOTS][NUM_BYTES_PER_FIP_DROP_REFS];
};

struct rack_reference_with_fip_rec{
   struct rack_reference_rec rs_rpt_refs[MAX_VME_RACKS];
   struct fip_rack_reference_rec fip_drop_refs[MAX_VME_RACKS];
};

extern struct rack_reference_with_fip_rec (*rsb_mem);
#define rs_memory ((*rsb_mem).rs_rpt_refs)
#define fip_memory ((*rsb_mem).fip_drop_refs)

/* Macros for accessing RACK/SLOT/BLOCK fault information */
#define RACKX(r)
(rs_memory[r].rack_slot_refs.rack_summary)
#define SLOTX(r,s)
(((rs_memory[r].rack_slot_refs.slot_faults)&(bit_mask[s]))>>(s))
#define BLOCKX(r,s,b,sba)
(((rs_memory[r].mod_refs[s][(sba>>3)+(4*(int)(b==2))])&(bit_mask

[sba&7]))>>(sba&7))
#define RSMB(x)                 (((unsigned int *)rs_memory)[x])

/* Macros for accessing FIP fault information */
/* NOTE: The FIPX macro is only valid for 90–70 CPUs */
/* with firmware release 6.00 and later */ 
#define FIPX(r,s,sba)
((((fip_memory[r].drop_refs[s][sba>>3])&(bit_mask[sba&7])))>>(sba&7))

����� �� ������� 	� ������� � �� ��� ��"��# 	�&�� �" �"������� � �$" ���" ����"���� ���%��
���!���
� ��� ���� ����������� �� �� �� �����������
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�" .%*) �� �.�)!�,! �%�,�,1 �*/.%)"-

�77-5,1? � +65;)15: ) +6473-;- 31:; 6. ;0- :;)5,)9, � 31*9)9@ 96<;15-: :<7769;-, *@ �
*36+2: )5, :;)5,)365- � 796/9)4: �73-):- 56;- ;0); � ���: ,6 56; :<7769; )5@ 31*9)9@
96<;15-:�
 %0- 96<;15-: >692 ): ,6+<4-5;-, *@ ;0- +64713-9 4)5<.)+;<9-9� >1;0 ;0-
-?+-7;165 6. ;0- printf( ) )5, sprintf( ) 96<;15-:
 '0-5 -?-+<;15/ <5,-9
�$B�!$� ;0- +6,- <:-, ;6 7-9.694 printf( ) )5, sprintf( ) 1: �1+96:6.;�:
 '0-5
-?-+<;15/ 15 ;0- $-91-: �� "��� ;0- +6,- <:-, ;6 7-9.694 ;0-:- ;>6 .<5+;165: 1: 15 ;0-
$-91-: �� �"& .194>)9-


���� �� � ��� ����� �� � $ ������ 	�#�� ���"

%0- 1473-4-5;);165: 6. printf( ) )5, sprintf( ) )=)13)*3- 15 ;0- $-91-: ��B�� "��
:<7769; ) :<*:-; 6. ;0- � $�B,-.15-, 15;-9.)+- ;6 ;0-:- .<5+;165:
 �5 ;0- $-91-: ��B��
"��� ;0- .6336>15/ printf( ) � sprintf( ) .694);: )9- :<7769;-,�

%[flags][width].[precision][{F|N|h|l|L}]type

�������#�������� �� � ����� � �!���� �� ��  �� ��
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.3)/: 	 415<: .3)/
� 73<: .3)/
� � *3)52 .3)/
� 76<5, .3)/

>1,;0 +)5 *- +65:;)5; 69 ):;-91:2 ��� ;6 15,1+);- >1,;0 1: 15 )9/<4-5; 31:;

79-+1:165 +)5 *- +65:;)5; 69 ):;-91:2 ��� ;6 15,1+);- 79-+1:165 1: 15 )9/<4-5; 31:;

�A A0A3A� 653@ :<7769; 3

;@7- 6 < ? ( , 1 + : B .69 )33 46,-3:

- . / � � B .69 46,-3: >1;0 ) 4);0 +6796+-::69 653@

%0- printf( ) 96<;15- 1: <:-, ;6 8<-<- 4-::)/-: 15 ) +0)9)+;-9 *<..-9 ;6 *-
;9)5:41;;-, .964 ;0- $-91-: ��B�� �"& :-91)3 769;
 �<3;173- 4-::)/-: 4)@ *- 8<-<-,�
>1;0 ) 3141; 6. ���� +0)9)+;-9: 7-5,15/ ); )5@ 65- ;14-
 %0- printf( ) .<5+;165
9-;<95: ;0- 5<4*-9 6. +0)9)+;-9: 73)+-, 15;6 ;0- +0)9)+;-9 7915; 8<-<-
 �. printf( ) 
1: <5)*3- ;6 8<-<- )5 -5;19- 4-::)/- *-+)<:- 6. +0)9)+;-9 *<..-9 6=-9.36>� ;0- 769;165 6.
;0- 4-::)/- >01+0 >133 .1; 15;6 ;0- 8<-<- 1: 15:-9;-, )5, ;0- 9-4)1515/ ;9)1315/ +0)9B
)+;-9: )9- ;9<5+);-,
 !5- 6. ;0- *<13;B15 .<5+;165:� PLCC_chars_in_printf_q( ) �
4)@ *- <:-, ;6 ,-;-9415- ;0- 5<4*-9 6. +0)9)+;-9: +<99-5;3@ 15 ;0- *<..-9


� �

�3;06</0 ;0- ;9)5:41::165 6. ) :;915/ 6<; ;0- �"&: :-91)3 769; 1:
7-9.694-, 15 ;0- *)+2/96<5, 6. ;0- "�� -?-+<;165� ;0- .694);;15/ 6. )
:;915/ *@ printf( ) *-.69- 1; 1: 73)+-, 15;6 ;0- 4-::)/- 8<-<- 1:
7-9.694-, 15 1;: -5;19-;@ ); ;0- ;14- printf( ) 1: +)33-,
 !5 ) �6,-3
�� ��B�� �"&� >01+0 0): ) ,-.)<3; ����4:-+� >);+0,6/ ;14-6<; =)3<-�
.694);;15/ ) :;915/ 6. ���� +0)9)+;-9: >133 +)<:- ;0- >);+0,6/ ;14-9 ;6
-?719- )5, ;0- "�� ;6 /6 ;6 STOP/HALT46,-
 #-.-9 ;6 )77-5,1? ��
�",%"- ��2� ��� �0" /.%*) �%(" #*, +,%).#� �� .69 -?)473- ;1415/ .69
printf( ) 
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��,,�!� *.�.#'! #, �'��%�� 0"�' -"� ��� ,�+#�% )(+- #, �(' #!.+��  (+ message
generation &(��� �"�' -"#, &(�� #, ,�%��-��� -"� ��� )+(-(�(% #, ��-#/� (' -"� ,�+#�%
)(+- ('%2 0"�' -"� ��� #, #' STOP&(��� �' RUN&(��� .,� ( -"� ,�+#�% )(+- #,
+�,�+/��  (+ -"� printf( )  .'�-#('�

�"�' � printf( ) #, �--�&)-�� #' -"� ��� �'� -"� ��� #, '(- �(' #!.+��  (+
message generation &(��� �  �.%- 0#%% �� %(!!�� #' -"� ���  �.%- -��%�� �"�  �.%-
0#%% �� �#,)%�2�� �,�

EXE block runtime error: <block name>  attempted print

0"�+� �block name � #, -"� '�&� !#/�' -"� �%(�$ 0"�' #- 0�, #&)(+-�� #'-( -"�
�(!#�&�,-�+ ��  (%��+� (+

Program runtime error: <prog name>  attempted print

0"�+� �prog name � #, -"� '�&� ( -"� ,-�'��%('� � )+(!+�&� %% +.'-#&� �++(+,
!�'�+�-�� (.- ( � ,-�'��%('� )+(!+�& 0#%% �� )+� #1�� 0#-" 3Program runtime
error ��

����

�"�' �(' #!.+��  (+ message generation &(��� -"� ,�+#�% )(+- 0#%%
�� .,��  (+ printf( ) (.-).- ���� 0"�' -"� ��� #, #' RUN&(��� �'
STOP&(��� -"� ��� ,�+#�% )(+- 0#%% +�/�+- ���$ -( ���
�(&&.'#��-#(',� �' -"� -+�',#-#('  +(& RUN -( STOP� -"� ��� 0#%%
�(&)%�-� -+�',&#--#'! �'2 printf( ) (.-).- -( -"� ,�+#�% )(+- )+#(+ -(
+�/�+-#'! ���$ -( ��� (' -"� ,�+#�% )(+-� �' -"� -+�',#-#('  +(& STOP
-( RUN� ��� �(&&.'#��-#(' #, �+())�� #&&��#�-�%2�

��
����� ��� 	�� �������
���� �� ��
��� ������ � ������

�' (+��+ -( .,� printf( ) #' -"� ��+#�, ��4
� ���� -"� �(' #!.+�-#(' ,-(+�� -( -"� ���
&.,- #'�#��-� -"�- -"� ,�+#�% )(+- #, -( �� .,��  (+ printf( ) (.-).- +�-"�+ -"�'  (+
���� �( �"�'!� -"� ����, �(' #!.+�-#('� .,� -"� �(!#�&�,-�+ �� �(' #!.+�-#(' ,( -0�+�
)��$�!� �,  (%%(0,�

�� �'�� #' -"� �(' #!.+�-#(' ,( -0�+�� ,�%��- ��� �(' #!.+�-#('�

	� �"#%� (' -"� ���$ � �(' #!.+�-#(' �#,)%�2� �.+,(+ (/�+ -( -"� ��� &(�.%� �'� )+�,,
-"� �((& ,( -$�2�
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�� �!���� ��#�  �  �� ���� ������ �� �!���� ���� ����� ��� �� ��� �
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�� ��$  � ������  �� ����� ���  � MSG�

������������������ 	�� 	������������ ������� ��� ������ ���������� ���

�� 	�"��� ��������  �� ���� �����  � MSG� � ���  ��� ������!�� ���  �  �� ���  �
������ printf( ) �! �! ��  �� ������ ��� �
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Printf( ) �(� sprintf( ) 1$&& �).# !),'�. �( )/.*/. -.,$("� �# ��-$� �$!! , (� 
� .1  ( .# .1) !/(�.$)(- $- .#�. printf( ) .3*$��&&3 *,$(.- .# !),'�.. � -.,$(" .) .# 
-.�(��,� )/.*/. � 0$� �(� sprintf( ) .3*$��&&3 *,$(.- .# !),'�.. � -.,$(" .) �
/- ,5-* �$!$ � �/!! ,� �&-)�  ��# )! .# - !/(�.$)(- , ./,(- .# (/'� , )! �#�,��. ,-
1,$.. ( .)  $.# , .# )/.*/. *),. printf( ) ), .) .# )/.*/. �/!! , sprintf( ) �
�# - )* ,�.$)(- �, .# -.�(��,� � !$($.$)(- )! .# - .1) !/(�.$)(-�

�# (  2 �/. � $( .# ���� �).# printf( ) �(� sprintf( ) /- .# -�' -.,$("
!),'�..$(" �)� � �# , !), � $( " ( ,�&� .# , -/&.$(" !),'�. )! � -.,$(" !,)' �(
sprintf( ) .) � �/!! , �(� � printf( ) .) .# - ,$�& *),. 1$&& � .# -�' � �$'$&�,&3�
.# , ./,( -.�./- !,)'  ��# !/(�.$)(� .# (/'� , )! �#�,��. ,- 1,$.. ( .) .# �/!! , ��3
sprintf( ) � ), .) .# - ,$�& *),. ��3 printf( ) �� 1$&& " ( ,�&&3 � .# -�' !), .# 
-�' - . )! *�,�' . ,-�

�)1 0 ,� .# , �, .1)  2� *.$)(- .) .#$- ,/&  �� .# #�(�&$(" )! .# ’\n’ �#�,��. ,
�(� �� !$&&$(" .# - ,$�& *),. *,$(. +/ / � �# ( .# ’\n’ �#�,��. , �( 1&$( �#�,��. ,� ),
�� # 2�� �$'�&� $-  (�)/(. , � �3 .# &)15& 0 & printf( ) �)� � �( ’\r’ ���,,$�" 
, ./,(� ), �� # 2�� �$'�&� $- $(- ,. � $(.) .# -.,$(" $'' �$�. &3 !)&&)1$(" .# ( 1&$( 
�#�,��. ,� �#$- $- �)( .) '$'$� .# printf( ) )* ,�.$)( $( .# ���  (0$,)(' (.�
�),  ��# ’\r’ �#�,��. , $(- ,. � $(.) .# )/.*/. -.,$(" �- � , -/&. )!  (�)/(. ,$(" �
’\n’ �#�,��. ,� .# .).�& (/'� , )! �#�,��. ,- 1,$.. ( �3 printf( ) $- $(�, ' (. � �3
�� �( �)(.,�-.� .# !/(�.$)( sprintf( ) �) - (). ��� �(3.#$(" .) .# !),'�.. � -.,$("
�- � , -/&. )!  (�)/(. ,$(" � ’\n’ �#�,��. ,� �#$- �$!! , (� $( #�(�&$(" .# ’\n’ �#�,5
��. , ��( ��/- .# , ./,( � (/'� , )! �#�,��. ,- *,$(. � 0�&/ !,)' �( sprintf( ) 
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int PLCC_read_elapsed_clock(struct elapsed_clock_rec 
*elapsed_clock_value);

struct elapsed_clock_rec {
unsigned long seconds;
word hundred_usecs;

}

���' �)"�(�#" &�()&"' (�� �)&&�"( (�!� �&#! (�� ��� �" elapsed_time_clock_value �
��� &�()&" *� )� �' � �� ')���''�) � �	 �� )"')���''�) �

�������� ��������!��� ������ ��%�� ���$�

int PLCC_chars_in_printf_q(void);

���' �)"�(�#" &�()&"' (�� ")!��& #� ���&��(�&' �" (�� ��� $&�"(� %)�)��

������������� ������ ��%�� ���$�

int PLCC_gen_alarm(word error_code, char *fault_string);

���' �)"�(�#" $)(' (�� ��) ( ��'�&���� �- error_code �"� fault_string �"(# (�� ���
��) ( (�� �� ���' �)"�(�#" +�  &�()&" � �� ')���''�) �"� �	 �� )"')���''�) �

������!�����#�� ���

int PLCC_get_plc_version(struct PLC_ver_info_rec *PLC_ver_info);

struct PLC_ver_info_rec {
word family; /* Host PLC product line */
word model; /* Specific Model of PLC */
byte sw_ver; /* Major Version of PLC firmware */
byte sw_rev; /* Minor Revision of PLC firmware */

};

���' �)"�(�#" &�()&"' (�� ��� �"�#&!�(�#" (�&#)�� (�� '(&)�()&� $�''�� (# (�� &#)(�"��
�  (�� ��(� &�()&"�� �&#! (�� ��� +�  �� ��,�����!� � �#& �,�!$ �� (�� ��� +�  
&�()&" ��,�����!� ��
 �	

 ����!� � �" (�� !#�� ��� � �#& � ��
 ���� ��� �)"�(�#"
+�  &�()&" � �� ')���''�) �"� �	 �� )"')���''�) �
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word PLCC_VME_config_read(void *buffer, word length, byte rack, 
byte slot, long offset);

�� ) �+$�* %$ - "" (��� �(%# � ��� #%�+"� �* *�� "%��* %$ )&�� � �� �. (��!� )"%* �$�
%��)�* +) $� *�� ��� #%�+"��) �%$� �+(�* %$ ��*��

��

������%$�! �*&!(�

word PLCC_VME_config_write(void *buffer, word length, byte rack, 
byte slot, long offset);

�� ) �+$�* %$ - "" -( *� *% � ��� #%�+"� �* *�� "%��* %$ )&�� � �� �. (��!� )"%* �$� %��)�*
+) $� *�� ��� #%�+"��) �%$� �+(�* %$ ��*��

��

�����'�(��#�%��

byte PLCC_VME_set_amcode(byte amcode);

�� ) �+$�* %$ - "" )�* *�� ���(�)) #%�� %� *�� ��� �+)� �� ) �+$�* %$ #+)* �� ��""��
���%(� �$. %� *�� ����� %( ������ �+$�* %$) #�. �� +)���

�� ) �+$�* %$ (�*+($) *�� ,�"+� &�))��  $ -��$  *  ) )+���))�+"� 
"" %*��( (�*+($ ,�"+�)
 $� ��*� �$  $,�" � �#�%��  $&+* &�(�#�*�(�

����� �	���� ��������&!�' ��,�� �$"+

��� ��� ���� ������� �+$�* %$  ) +)�� *% (��� ��*� �(%# *�� ��� �+)�

�%(�

�) $� � ��� �+$�* %$ ������� ������� ������� %( �������
(�'+ (�) ��� * %$�"  $�%(#�* %$ %$ *�� �%((��* -�. *% ���(�)) *�� ���
�%�(�� �� )  $�%(#�* %$ #�. �� %�*� $�� �(%# %$� %� *-% )%+(��)� %(
� '+�" � �� ��� �%�(�� *�� ��� �%�(� ,�$�%( #�.  ))+� �&&" ��* %$
$%*�) %$ *�� �%((��* +)� %� *�� �%�(�� �*��(- )�� (���( *% *�� �) ��" $�'
�%& (�� ��"��( %$ %� �� &�+��&(* ��� �%�)"�'� ��/���	�
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�����&�����+(�

byte PLCC_VME_read_byte(byte *value, unsigned long address);

�� ) �+$�* %$ - "" (��� � �.*� �(%# *�� ��� �+)�
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byte PLCC_VME_read_word(word *value, unsigned long_address);

���' �)"�(�#" +�  &��� � +#&� �&#! (�� ��
 �)'� ���  �"�(� $�&�!�(�& '$������' (��
")!��& #� �,(�' (# �� &����

�

�����#����� "��

byte PLCC_VME_read_block(void *buffer, word length, unsigned long
address);

���' �)"�(�#" +�  &��� � � #�� #� ��(� �&#! (�� ��
 �)'� ���  �"�(� $�&�!�(�&
'$������' (�� ")!��& #� �,(�' (# �� &����

������ �	���� ��������#��$ ��(�� �! '

��� ��
 �&�(� ���
���� �)"�(�#" �' )'�� (# +&�(� ��(� (# (�� ��
 �)'�

�"%�

�'�"� � ��
 �)"�(�#" ���
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���� ��
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byte PLCC_VME_write_byte(byte value, unsigned long address);

���' �)"�(�#" +�  +&�(� � �,(� �#& ��(� (# (�� ��
 �)'�
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byte PLCC_VME_write_word(word value, unsigned long address);

���' �)"�(�#" +�  +&�(� � +#&� (# (�� ��
 �)'�
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�����&#�%��� "��

byte PLCC_VME_write_block(void *buffer, word length, unsigned long
address);

���' �)"�(�#" +�  +&�(� � � #�� #� ��(� (# (�� ��
 �)'� ���  �"�(� $�&�!�(�& '$������'
(�� ")!��& #� �,(�' (# �� +&�((�"�
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��$$ $�$$ Active bits (failures) are 0, inactive are 1.

�� � SYSFAIL* occurred during operation

�� � BERR* occurred during operation

�� � ��#�%� �

�� � Bus grant error occurred during operation

�� � Bus Hog occurred during operation

�� � Bus Interrupt Acknowledge failure

�� � ��#�%� �

�� 	 ��#�%� �



�

�����
������	 ������� � ������ � � �����������

�(*/ 5- 9/,8, 9<5 % � -:4*90548�

�"���� �#�� ���� 
����	������������� � ��� �������� !��� ������� �#�� �����
�#�� ����� ���� �������

(4+

�"���� �#�� ���� 
����	���������!���� � ��� �������� !��� ������� �#�� �����
�#�� ����� ���� �������

/(;, 9/, -:4*9054 7,9:74 ;(2:,8 8/5<4 04 9/, -5225<04. 9()2,�

������������������ ������ ��� ������� ���� 	��
�����
���� ��� �����

������ ������ 	������





 56,7(9054 8:**,88-:2

� �54-0. �77578

�5(7+ (9 86,*0-0,+ 7(*1� 8259 08 459 *54-0.:7,+ (8 ( -57,0.4 % � 35+:2,�

�5(7+ (9 86,*0-0,+ 7(*1� 8259 08 -57,0.4 % � ):9 459 *54-0.:7,+ -57 @�:8 �49,7A
-(*,� 35+,�

� "(4., �77578

8259 � � 57 8259 � � 57 7(*1 � �

8259 (++7,88 08 04 8259�8:)8259 -573 -57 �"��� (++7,8804. (4+ 8:)8259 08 459 �
57 �

$/, 3589 80.40-0*(49 )>9, 5- 9/, 5--8,9 6(7(3,9,7 08 459 
� �$/, 5--8,9 6(7(3,9,7�
!��� 08 ( �&!"���

$/, 7,2(90;, (++7,88 �0�,�� � )(8,+� 0.45704. *54-0.:7,+ +:(2 6579 )(8, (++7,88� 5-
9/, 2(89 +(9( ,2,3,49 95 ), 7,(+	<7099,4 08 � 9/, *54-0.:7,+ +:(2 6579 80?,�

$/, ()852:9, (++7,88 �0�,�� 04*2:+04. 9/, +:(2 6579 )(8, (++7,88� 5- 9/, 2(89 +(9(
,2,3,49 08 � �� )098 254. -57 89(4+(7+ � *5+,8 57 � �� )098 254. -57 8/579 � 
*5+,8�

$/, ()852:9, (++7,88 5- 9/, -0789 +(9( ,2,3,49 08 ,;,4 (4+ 9/, *54-0.:7,+ �49,7A
-(*, $>6, 08 !++ �>9, !42>�

$/, ()852:9, �++7,88 5- 9/, -0789 +(9( ,2,3,49 08 5++ (4+ 9/, *54-0.:7,+ �49,7A
-(*, $>6, 08 &57+ �**,88 57 #04.2, &57+ �**,88�

$/, 86,*0-0,+ � *5+, 08 :48:66579,+�

�22 59/,7 7,9:74
89(9:8 ;(2:,8�

�49,767,9 3,(404. )> ,=(30404. ,(*/ )09 5- 9/, 7,9:74 ;(2:, :804. 9/, -5225<04.
.:0+,�

��== =�== �*90;, )098 �-(02:7,8� (7, 
� 04(*90;, (7, �

)09 

)09 �
)09 �
)09 
)09 �
)09 �
)09 �
)09 �

#'#����� 5**:77,+ +:704. 56,7(9054
��""� 5**:77,+ +:704. 56,7(9054
(2<(>8 �
�:8 .7(49 ,7757 5**:77,+ +:704. 56,7(9054
�:8 �5. 5**:77,+ +:704. 56,7(9054
�:8 �49,77:69 �*145<2,+., -(02:7,
(2<(>8 �
(2<(>8 �



�

�&��  �"!�"����"�# �!!���$ �!" ��"��# ��� ��# �#�"�# �� %�� � �%�%#$ ���
 ���&�	�	�

�
���	
 �
��
�� ��	����

�'$ %-**-5(,& %3,"2(-,1  0$ . 22$0,$#  %2$0 2'$ 1$04("$ 0$/3$12 �������� (, * ##$0
*-&("�

�����	������

�����
�

int PLCC_const_sweep_timer(struct const_sweep_timer_rec *x);

/* input structure */
struct const_sweep_input_rec {

word action;
word timer_value;

};

/* structure with return value */
struct const_sweep_output_rec {

word sweep mode;
word current_time_value;

};

struct const_sweep_timer_rec {
union {

struct const_sweep_input_rec input;
struct const_sweep_output_rec output;

};
};

/* sweep mode values – these determine which action is to be taken */
#define DISABLE_CONSTANT_SWEEP_MODE 0
#define ENABLE_CONSTANT_SWEEP_MODE 1
#define CHANGE_TIMER_VALUE 2
#define READ_TIMER_VALUE_AND_STATE 3

�'(1 %3,"2(-, (1 2'$  (,2$0% "$ 2- 1$04("$ 0$/3$12 �
 �' ,&$��$ # -,12 ,2 �5$$.
�(+$0��

�'(1 %3,"2(-, " , !$ 31$# 2-

� �(1 !*$ "-,12 ,2 15$$. 2(+$ +-#$

� �, !*$ "-,12 ,2 15$$. 2(+$ +-#$  ,# 31$ 2'$ -*# 2(+$0 4 *3$

� �, !*$ "-,12 ,2 15$$. 2(+$ +-#$  ,# 31$  ,$5 2(+$0 4 *3$

� �$2  ,$5 2(+$0 4 *3$ -,*6

� �$ # "-,12 ,2 15$$. +-#$ 12 2$ 2(+$0  ,# 4 *3$

�$22(,& 15$$.�+-#$ 2- �������������������������� 5(** #(1 !*$ 2'$ "-,12 ,2
15$$. 2(+$0� �$22(,& 15$$.�+-#$ 2- �������������������������5(**
$, !*$ 2'$ "-,12 ,2 5(2' 2'$ 4 *3$ (, 15$$.�2(+$0� -0 )$$. 2'$ "300$,2 4 *3$ (% 2'$
15$$.�2(+$0 (1 	� �$22(,& 2'$ 15$$.�+-#$ 2- ����������������� 5(** "' ,&$ 2'$
"-,12 ,2 15$$. 2(+$0 2- 2'$ 4 *3$ (, 2(+$0�4 *3$� �$22(,& 15$$.�+-#$ 2-
�������������������������� 5(** 1$2 15$$.�$, !*$# 2- 
 (% 2'$ "-,12 ,2 15$$.
2(+$0 (1 $, !*$#�  ,# 5(** 1$2 2'$ "300$,2 "-,12 ,2 15$$. 2(+$0 4 *3$ 2- 2'$
"300$,2�4 *3$� �'(1 %3,"2(-, 5(** 0$230, 
 (% 13""$11%3*  ,# 	 (% 3,13""$11%3*�  ,# �
 (%
,-2 13..-02$#�
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int PLCC_read_window_values(struct read_window_values_rec *x);

struct read_window_values_rec {
byte prog_win_time;
byte prog_win_mode;
byte sys_comm_win_time;
byte sys_comm_win_mode;
byte background_win_time;
byte background_win_mode;

};

/*
 * window modes
 */
#define LIMITED_MODE 0
#define CONSTANT_MODE 1
#define RUN_TO_COMPLETION_MODE 2

�%&/ #1* 0&+* &/ 0%" � &*0".#� " 0+ /".2& " ."-1"/0 �	 ��"�! �&*!+3 ��(1"/�� �%&/
#1* 0&+* 3&(( ."01.* 0%" )+!" �*! 0&)" #+. 0%" ,.+$.�))".  +))1*& �0&+*/ 3&*!+3�
0%" /4/0")  +))1*& �0&+*/ 3&*!+3� �*! 0%" �� '$.+1*! 0�/' 3&*!+3 &* 0%" /0.1 01."�
�%" ,+//&�(" 2�(1"/ #+. 0%" )+!" #&"(!/ �." ������������� ������������� �*!
����������������������� �%" 0&)" #&"(!/  +*0�&* 0%" 0&)" 2�(1"/ &*
)&((&/" +*!/� �%&/ #1* 0&+* 3&(( ."01.* � &# /1  "//#1( �*! � &# 1*/1  "//#1(�

���������
	����
������������

int PLCC_change_prog_comm_window(struct change_prog_comm_window_rec
*x);

struct change_prog_comm_window_rec {
byte time;
byte mode;

};

/*
 * window modes
 */
#define LIMITED_MODE 0
#define CONSTANT_MODE 1 (Not supported on Series 90-30)
#define RUN_TO_COMPLETION_MODE 2

�%&/ #1* 0&+* &/ 0%" � &*0".#� " 0+ /".2& " ."-1"/0 �
 ��%�*$" �.+$.�))".
�+))1*& �0&+*/ �&*!+3 �0�0" �*! ��(1"/�� �%&/ #1* 0&+* 3&((  %�*$" 0%" ,.+$.�))".
 +))1*& �0&+*/ 3&*!+3 /0�0" �*! 0&)". 0+ 0%" 2�(1"/ /," &#&"! &* 0%" /0.1 01."� �%"
)+!" 3&(( �"  %�*$"! 0+ +*" +# 0%" 0%."" /0�0"/ ������������� �������������
+. ���������������������� !","*!&*$ +* 0%" 2�(1" &* 0%" )+!" #&"(!� �%"
0&)". 2�(1" /%+1(! �" #.+) � 0+ 	�� )&((&/" +*!/� �%&/ #1* 0&+* 3&(( ."01.* � &# /1  "//#1(
�*! � &# 1*/1  "//#1(�

���	

�&*!+3 0&)" 2�(1"/  �**+0 �"  %�*$"! +* 0%" �".&"/ ��5
��
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int PLCC_change_system_comm_window(struct
change_system_comm_window_rec *x);

struct change_system_comm_window_rec {
byte time;
byte mode;

};

/*
 * window modes
 */
#define LIMITED_MODE 0
#define CONSTANT_MODE 1 (Not supported on Series 90-30)
#define RUN_TO_COMPLETION_MODE 2

�'(1 %3,"2(-, (1 2'$ � (,2$0% "$ 2- 1$04("$ 0$/3$12 �� ��' ,&$ �612$+ �-++3,(" 2(-,1
�(,#-5 �2 2$  ,# � *3$1�� �'(1 %3,"2(-, 5(** "' ,&$ 2'$ 1612$+ "-++3,(" 2(-,1
5(,#-5 12 2$  ,# 2(+$0 2- 2'$ 4 *3$1 1.$"(%($# (, 2'$ 1203"230$� �'$ +-#$ 5(** !$
"' ,&$# 2- -,$ -% 2'$ 2'0$$ 12 2$1 ������������� �������������� -0
���������������������� #$.$,#(,& -, 2'$ 4 *3$ (, 2'$ +-#$ %($*#� �'$ 2(+$0
4 *3$ 1'-3*# !$ %0-+ � 2- 	�� +(**(1$"-,#1� �'(1 %3,"2(-, 5(** 0$230, � (% 13""$11%3*  ,# �
(% 3,13""$11%3*�

	���

�(,#-5 2(+$ 4 *3$1 " ,,-2 !$ "' ,&$# -, 2'$ �$0($1 �7
��

�������������������������� ������� ��!�� 
�� �

int PLCC_change_background_window(struct change_background_window_rec
*x);

struct change_background_window_rec {
byte time;
byte mode;

};

/*
 * window modes
 */
#define LIMITED_MODE 0
#define CONSTANT_MODE 1
#define RUN_TO_COMPLETION_MODE 2

�'(1 %3,"2(-, (1 2'$ � (,2$0% "$ 2- 1$04("$ 0$/3$12 �� ��' ,&$�� ")&0-3,#�(,#-5
�2 2$  ,# � *3$1�� �'(1 %3,"2(-, 5(** "' ,&$ 2'$ ! ")&0-3,# 5(,#-5 12 2$  ,# 2(+$0 2-
2'$ 4 *3$1 1.$"(%($# (, 2'$ 1203"230$� �'$ +-#$ 5(** !$ "' ,&$# 2- -,$ -% 2'$ 2'0$$ 12 2$1
������������� �������������� -0 ����������������������
#$.$,#(,& -, 2'$ 4 *3$ (, 2'$ +-#$ %($*#� �'$ 2(+$0 4 *3$ 1'-3*# !$ %0-+ � 2- 	��
+(**(1$"-,#1� �'(1 %3,"2(-, 5(** 0$230, � (% 13""$11%3*  ,# � (% 3,13""$11%3*�
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int PLCC_number_of_words_in_chksm(struct number_of_words_in_chksm_rec
*x);

struct number_word_of_words_in_chksm_rec {
word read_set;
word word_count;

};

#define READ_CHECKSUM_WORDS 0
#define SET_CHECKSUM_WORDS 1

�!"+ �-&�,"'& "+ ,!� � "&,�*���� ,' +�*."�� *�)-�+, �	 ��!�& ������ �!��#+-% ��+# �,�,�
�&� �-%��* '� �'*�+ ,' �!��#+-%�� �!"+ �-&�,"'& /"$$ �",!�* *��� ,!� �-**�&,
�!��#+-% /'*� �'-&, '* +�, � &�/ �!��#+-% /'*� �'-&, ��(�&�"& '& ,!� .�$-� "&
*����+�,� �� *����+�, "+ ������������ ,!�& ,!� �-&�,"'& /"$$ *��� ,!� �-**�&,
/'*� �'-&, �&� *�,-*& ", "& /'*���'-&,� �� ,!� *����+�, "+ ������������ ,!�& ,!�
�-&�,"'& /"$$ +�, ,!� �-**�&, /'*� �'-&, ,' /'*���'-&, *'-&��� ,' ,!� &��*�+, %-$,"($�
'� 
� �' �"+��$� ,!� �!��#+-%+ +�, ,!� /'*���'-&, ,' �� �!� �-&�,"'& /"$$ ��"$ "� ,!�
*����/*",� �"�$� "+ +�, ,' � .�$-� ',!�* ,!�& � '* �� �!"+ �-&�,"'& /"$$ *�,-*& � "� +-���++�-$
�&� � "� -&+-���++�-$�

�������������

int PLCC_tod_clock(struct tod_clock_rec *x);

struct num_tod_rec {
word year;
word month;
word day_of_month;
word hours;
word minutes;
word seconds;
word day_of_week;

};

struct BCD_tod_rec {
byte year;
byte month;
byte day_of_month;
byte hours;
byte minutes;
byte seconds;
byte day_of_week;
byte null;

};
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struct unpacked_BCD_rec {
byte yearlo;
byte yearhi;
byte monthlo;
byte monthhi;
byte day_of_month_lo;
byte day_of_month_hi;
byte hourslo;
byte hourshi;
byte minslo;
byte minshi;
byte secslo;
byte secshi;
word day_of_week;

};

struct ASCII_tod_rec {
byte yearhi;
byte yearlo;
byte space1;
byte monthhi;
byte monthlo;
byte space2;
byte day_of_month_hi;
byte day_of_month_lo;
byte space3;
byte hourslo;
byte hourshi;
byte colon1;
byte minshi;
byte minslo;
byte colon2;
byte secshi;
byte secslo;
byte space4;
byte day_of_week_hi;
byte day_of_week_lo;

};

struct tod_clock_rec {
word read_write;
word format;
union {

struct num_tod_rec num_tod;
struct BCD_tod_rec BCD_tod;
struct unpacked_BCD_rec unpacked_BCD_tod;
struct ASCII_tod_rec ASCII_tod

};
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#define READ_CLOCK 0
#define WRITE_CLOCK 1

#define NUMERIC_DATA_FORMAT 0 (not supported on 9030)
#define BCD_FORMAT 1
#define UNPACKED_BCD_FORMAT 2 (not supported on 9030)
#define PACKED_ASCII_FORMAT 3

#define SUNDAY 1
#define MONDAY 2
#define TUESDAY 3
#define WEDNESDAY 4
#define THURSDAY 5
#define FRIDAY 6
#define SATURDAY 7

�()2 &4-#3).- )2 3(% � )-3%1&!#% 3. 2%15)#% 1%04%23 � ��(!-'%��%!$ �),%:.&:�!8 �+.#*
�3!3% !-$ �!+4%2�� �& 1%!$ 61)3% )2 9%1. 3(%- 3(% &4-#3).- 6)++ 1%!$ 3(% �),%:.&:�!8
�+.#* )-3. 3(% 2314#341% /!22%$� �& 1%!$ 61)3% )2 .-% 3(%- 3(% &4-#3).- 6)++ 61)3% 3(%
5!+4%2 )- 3(% 2314#341% 3. 3(% 3),% .& $!8 #+.#*� �(% &.1,!3 6)++ "% "!2%$ .- 3(% &.1,!3
&)%+$ )- 3(% 2314#341% �������� ���� ������� ��� �������
�������� ��� ������� !-$ ������ ����� �������� �()2 &4-#3).- 6)++ 1%341-
	 )& 24##%22&4+ !-$ � )& 4-24##%22&4+� �(% &4-#3).- 6)++ &!)+ )- 3(% &.++.6)-' )-23!-#%2�

� �& 1%!$ 61)3% )2 2.,% -4,"%1 .3(%1 3(!- � .1 	

� �& &.1,!3 )2 2.,% -4,"%1 .3(%1 3(!- � : �

� �& $!3! &.1 ! 61)3% $.%2 -.3 ,!3#( &.1,!3

�.1 !++ 3(% &.1,!32 3(% (.412 !1% 
� (.41 !-$ 3(% $!82 .& 3(% 6%%* !1% $%&)-%$ !2 ,!#1.2
)- PLCC9070.H .1 PLCC9030.h � �(% /!#*%$ ��� &.1,!3 -%%$2 3(% -4++ &)%+$ 3. "% �� !2
2(.6- )- 3(% &.++.6)-' %7!,/+%�

Series 90-70 Example
�,0&.6'( <2.&&����	+�

,05 /%,0��
:

4536&5 51'$&.1&-$3(& '%5%�

'%5%	3(%'$73,5( � ��
'%5%	)13/%5 � ���$�����!�


� 4(5 5+( 5,/( %0' '%5( 51 ������2/ !6(4'%9 �6*645 �� ���� �

'%5%	���$51'	9(%3 � �8���
'%5%	���$51'	/105+ � ��
'%5%	���$51'	'%9$1)$/105+ � ��
'%5%	���$51'	+1634 � �8��
'%5%	���$51'	/,065(4 � �8��
'%5%	���$51'	4(&10'4 � ��
'%5%	���$51'	'%9$1)$7((- � !"� ��#�
'%5%	���$51'	06.. � ��
����$51'$&.1&- �� '%5%�

;
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Series 90-30 Example
�04*2:+, A62**����	/�

�&�(89)*1(80>,�����

049 3)04��
?

897:*9 95+(*25*1(7,* +)9)�

+)9)	7,)+(;709, � ��
+)9)	-573)9 � ���(� "��$�


� 8,9 9/, 903, )4+ +)9, 95 �������63 $:,8+)= �:.:89 �� ���� �

+)9)	���(95+	=,)7 � �<���
+)9)	���(95+	3549/ � ��
+)9)	���(95+	+)=(5-(3549/ � ��
+)9)	���(95+	/5:78 � �<���
+)9)	���(95+	304:9,8 � �<���
+)9)	���(95+	8,*54+8 � ��
+)9)	���(95+	+)=(5-(;,,1 � $%�#��'�
+)9)	���(95+	4:22 � ��
!���(95+(*25*1 �� +)9)�

@

�� ���	��� ����	� ������ �	� 	 ����� �� ��� 
�� ���������� �� �	� �� �� ���
	� ����� �� �� ��������� �� �� �	����

This example is for the Series 90-70 Only.
�04*2:+, A62**����	/�

049 3)04��
?

897:*9 95+(*25*1(7,* +)9)�

+)9)	7,)+(;709, � ��
+)9)	-573)9 � %�!�����(���(� "��$�


� 8,9 9/, 903, )4+ +)9, 95 �������63 $:,8+)= �:.:89 �� ���� �

+)9)	:46)*1,+(���(95+	=,)7/0 � ��
+)9)	:46)*1,+(���(95+	=,)725 � ��
+)9)	:46)*1,+(���(95+	3549//0 � ��
+)9)	:46)*1,+(���(95+	3549/25 � ��
+)9)	:46)*1,+(���(95+	+)=(5-(3549/(/0 � ��
+)9)	:46)*1,+(���(95+	+)=(5-(3549/(25 � ��
+)9)	:46)*1,+(���(95+	/5:78/0 � ��
+)9)	:46)*1,+(���(95+	/5:7825 � ��
+)9)	:46)*1,+(���(95+	3048/0 � ��
+)9)	:46)*1,+(���(95+	304825 � ��
+)9)	:46)*1,+(���(95+	8,*8/0 � ��
+)9)	:46)*1,+(���(95+	8,*825 � ��
+)9)	:46)*1,+(���(95+	+)=(5-(;,,1 � $%�#��'�
!���(95+(*25*1 �� +)9)�

@
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��� "����� ��� �!$��& %�!'�� ��(� � ��� ���$��&�$ � �(�$+ �+&� �% %�!) � &��
�!��!)� � �*��"��


Series 90-70 Example

�15+3;,- A73++���0�

15: 4)15��
?

9:8;+: :6,(+36+2(8-+ ,):)�

,):)�8-),(<81:- � ��
,):)�.684): � "�����(�$���(�!# �%�

�� 9-: :0- :14- )5, ,):- :6 ������74 %;-9,)> �;/;9: �
 ���� ��
,):)��$���(:6,�>-)801 � ����
,):)��$���(:6,�>-)836 � ����
,):)��$���(:6,�97)+-� � � ��
,):)��$���(:6,�465:001 � ���
,):)��$���(:6,�465:036 � ����
,):)��$���(:6,�97)+-� � � ��
,):)��$���(:6,�,)>(6.(465:0(01 � ���
,):)��$���(:6,�,)>(6.(465:0(36 � ����
,):)��$���(:6,�97)+-� � � ��
,):)��$���(:6,�06;8901 � ����
,):)��$���(:6,�06;8936 � ����
,):)��$����:6,�+6365� � ����
,):)��$���(:6,�415901 � ����
,):)��$���(:6,�415936 � ����
,):)��$���(:6,�+6365� � ����
,):)��$���(:6,�9-+901 � ���
,):)��$���(:6,�9-+936 � ����

�� 73)+-  �$��� �� 0-=� 15 :0- 01/0 *>:- .68 :0- 5;4*-8 ��
,):)��$���(,):-�,)>(6.(<--201 � ���

�� 73)+- %&�$��'��� 73;9 � 0-= 15:6 :0- 36 ��
�� *>:- :6 4)2- :0- 5;4*-8 )5 �$��� +0)8)+:-8 ��
,):)��$���(,):-�,)>(6.(<--236 � %&�$��'	=��
"���(:6,(+36+2(8-+ �� ,):)�

@

���������������
��	������

int PLCC_reset_watchdog_timer(void);

���% �' �&�! �% &�� � � &�$���� &! %�$(��� $�#'�%& �	 ���%�& ��&���!� ����$�� ���%
�' �&�! )��� $�%�& &�� )�&���!� &���$ �'$� � &�� %)��"� ��� &�� )�&���!� &���$
�*"�$�%� &�� ��� %�'&% �!) )�&�!'& )�$ � �� ���% �' �&�! ���!)% &�� &���$ &! ��
$��$�%��� �'$� � � &���,�! %'�� � &�%�� ���% �' �&�! )��� $�&'$ � �� %'���%%�'� � � � ��
' %'���%%�'��

������

�� ����	� ��������
 ��� �������
 ������ �� ��� �		��� ��� ��������
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int PLCC_time_since_start_of_sweep(struct
time_since_start_of_sweep_rec *x);

struct time_since_start_of_sweep_rec {
word time_since_start_of_sweep;

};

���& �(!�'�"! �& '�� � �!'�%���� '" &�%)��� %�$(�&' �� ����� �*��# �� � �%" 
���!!�!�
"� �*��#�� ��� �(!�'�"! *��� %��� '�� '� � �!  ����&��"!�& �%" '�� ����!!�!� "� '��
&*��#� ��� �(!�'�"! *��� %�'(%! � �� &(���&&�(� �!� � �� (!&(���&&�(��

������
�	���	
�����


int PLCC_read_folder_name(struct read_folder_name_rec *x);

struct read_folder_name {
char folder_name[8];

};

���& �(!�'�"! �& '�� � �!'�%���� '" &�%)��� %�$(�&' ��� ����� "���% �� � ���&
	##����'�"! �& �!�� ���& �(!�'�"! *��� %�'(%! '�� �##����'�"! �"���% !� � �& � ����
'�% �!�'�� &'%�!�� ��� �(!�'�"! *��� %�'(%! � �� &(���&&�(� �!� � �� (!&(���&&�(��

������
�	�������

int PLCC_read_PLC_ID(struct read_PLC_ID_rec *x);

struct read_PLC_ID_rec {
char PLC_ID[8];

};

���& �(!�'�"! �& ��&�� "! &�%)��� %�$(�&' ��� ����� ��� ���� ��� �(!�'�"! *��� %�'(%!
'�� !� � "� '�� ��%��& �� ��� ��! 	������ ��� �(!�'�"! *��� %�'(%! � �� &(���&&�(� �!� � ��
(!&(���&&�(��
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int PLCC_read_PLC_state(struct read_PLC_state_rec *x);

struct read_PLC_state_rec {
word state;

};

#define RUN_DISABLED 1
#define RUN_ENABLED 2

�&'/ $1*!0'+* '/  �/#" +* /#.2'!# .#-1#/0 �
� ��#�" ��� �1* �0�0#�� �&'/ $1*!0'+* 3'((
.#01.* 0&# ��� .1* /0�0# ������������� +. ������������� �&# $1*!0'+* 3'((
.#01.* 
 '$ /1!!#//$1( �*" 	 '$ 1*/1!!#//$1(�

�����������������

int PLCC_shut_down_plc(void);

�&'/ $1*!0'+* '/ 0&# � '*0#.$�!# 0+ /#.2'!# .#-1#/0 �
� ��&10 �+3*��0+, ����� �&#
$1*!0'+* 3'(( /0+, 0&# ��� �0 0&# #*" +$ 0&# !1..#*0 /3##,� �(( +10,10/ 3'(( %+ 0+ 0&#'.
2�(1#/ �0 0&#  #%'**'*% +$ 0&# *#40 /3##, �*" 6�������  5 ��� 
�� '*$+.)�0'+* $�1(0
3'((  # (+%%#" '* 0&# ��� $�1(0 0� (#� �&# $1*!0'+* 3'(( .#01.* 
 '$ /1!!#//$1(� �*" 	 '$
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int PLCC_clear_fault_tables(struct clear_fault_tables_rec *x);

struct clear_fault_tables_rec {
word table;

};

#define PLC_FAULT_TABLE 0
#define IO_FAULT_TABLE 1

�&'/ $1*!0'+* '/ 0&# � '*0#.$�!# 0+ /#.2'!# .#-1#/0 �
 ��(#�. ��1(0 �� (#/�� �&# $1*!0'+*
3'(( !(#�. 0&# $�1(0 0� (# �!!+."'*% 0+ 0&# 2�(1# ���������������� +.
���������������� �&# $1*!0'+* 3'(( .#01.* 
 '$ /1!!#//$1( �*" 	 '$ 1*/1!!#//$1(�
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int PLCC_read_last_fault(struct read_last_fault_rec *x);

struct PLC_entry_rec {
byte long_short;
byte reserved[3];
word PLC_fault_address[2];
word fault_group;
word error_code;
word fault_specific_data[12];
word time_stamp[3];

};
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struct IO_entry_rec{
byte long_short;
byte reference_address[3];
word IO_fault_address[3];
word fault_group;
byte fault_category;
byte fault_type;
byte fault_description;
byte fault_specific_data[21];
word time_stamp[3];

};

struct read_last_fault_rec {
word table;
union {

struct PLC_entry_rec PLC_entry;
struct IO_entry_rec IO_entry_rec;

};
};

#define PLC_FAULT_TABLE 0
#define IO_FAULT_TABLE 1

 *+4 (6/%5+0/ +4 5*' � +/5'3(#%' 50 4'37+%' 3'26'45 �
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int PLCC_mask_IO_interrupts(struct mask_IO_interrupts_rec *x);

struct mask_IO_interrupts_rec {
word mask;
word memory_type;
word memory_address;

};

#define MASK 1
#define UNMASK 0

/*
 * memory types
 */
#define IBIT 70
#define AIMEM 10

 *+4 (6/%5+0/ +4 5*' � +/5'3(#%' 50 4'37+%' 3'26'45 �
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int PLCC_read_IO_override_status(struct read_IO_override_status_rec *x);

struct read_IO_override_status_rec {
word override_status;

};

#define OVERRIDES_SET 1
#define NO_OVERRIDES_SET 0

�$%- "/(�.%)( %- .$! � %(.!,"��! .) -!,0%�! ,!+/!-. �	
 ��!� ��� �0!,,% ! �.�./-�� �$!
"/(�.%)( 1%&& ,!./,( .$! )0!,,% !�-.�./- ��������������� ), ������������������
�$! "/(�.%)( 1%&& ,!./,( 	 %" -/��!--"/& �( � %" /(-/��!--"/&�
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int PLCC_set_run_enable(struct set_run_enable_rec *x);

struct set_run_enable_rec {
word enable;

};

#define RUN_ENABLED 1
#define RUN_DISABLED 2

�$%- "/(�.%)( %- .$! � %(.!,"��! .) -!,0%�! ,!+/!-. �	� ��!. �/( �(��&!��%-��&!�� �$!
"/(�.%)( 1%&& -!. .$! ��� %( !%.$!, ���������� ), �����������  !*!( %(# )(
1$�. 0�&/! 1�- *�--! %( .$! -.,/�./,!� �$! "/(�.%)( 1%&& ,!./,( 	 %" -/��!--"/& �( � %"
/(-/��!--"/&�
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int PLCC_read_fault_tables(struct read_fault_tables_rec *x);

struct PLC_entry_rec {
byte long_short;
byte reserved[3];
word PLC_fault_address[2];
word fault_group;
word error_code;
word fault_specific_data[12];
word time_stamp[3];

};

struct IO_entry_rec{
byte long_short;
byte reference_address[3];
word IO_fault_address[3];
word fault_group;
byte fault_category;
byte fault_type;
byte fault_description;
byte fault_specific_data[21];
word time_stamp[3];

};
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struct time_of_day_clock_rec{
byte seconds;
byte minutes;
byte hours;
byte day_of_month;
byte month;
byte year;

}

struct read_fault_tables_rec {
word table;
word zero;
word reserved[13];
struct time_of_day_clk_rec time_since_clear;
word num_faults_since_clear;
word num_faults_in_queue;
word num_faults_read;
union {

struct PLC_entry_rec PLC_faults[NUM_PLC_FAULT_ENTRIES];
struct IO_entry_rec IO_faults[NUM_IO_FAULT_ENTRIES];

};
};

#define PLC_FAULT_TABLE 0
#define IO_FAULT_TABLE 1

�&'/ $1*!0'+* '/ 0&# � '*0#.$�!# 0+ /#.2'!# .#-1#/0 �
� ��#�" ��1(0 �� (#/�� �&# $1*!0'+*
3'(( .#�" 0&# $�1(0 0� (# /,#!'$'#" '* 0&# 0� (# $'#(" ���������������� +.
���������������� �&# $1*!0'+* 3'(( .#01.* 0&# 0� (# '* �* �..�5 +$ ����$�1(0/ +.
���$�1(0/� �&# 6#.+ $'#(" �*" 0&# .#/#.2#" $'#("/ "+ *+0 &+(" $�1(0 "�0�� �&#
time_since_clear $'#("/ �.# ��� *1) #./ 3'0& /#!+*"/ '* 0&# (+3 +."#. *'  (# �*"
0#*/ +$ /#!+*"/ '* 0&# &'%& +."#. *'  (#� �&# num_faults_since_clear $'#(" /&+3/
0&# *1) #. +$ $�1(0/ 0&�0 &�2# +!!1..#" /'*!# 0&# 0� (# 3�/ (�/0 !(#�.#"� �&#
num_faults_read $'#(" /&+3/ 0&# *1) #. +$ $�1(0/ .#�" '*0+ 0&# �..�5/ $+. ��� �*"
��� $�1(0/� 0&#.# '/ .++) $+. 0&# #*0'.# 0� (#�  10 +*(5 0&# num_faults_read $'#("
3'(( &�2# 2�('" "�0�� �&# $1*!0'+* 3'(( .#01.* 	 '$ /1!!#//$1(� �*" � '$ 1*/1!!#//$1(�

�* 0&# .#01.* "�0�� 0&# (+*%�/&+.0 '*"'!�0+. "#$'*#/ 0&# -1�*0'05 +$ $�1(0 "�0� ,.#/#*0 '*
0&# $�1(0 #*0.5� �* 0&# ��� $�1(0 0� (#� � (+*%�/&+.0 2�(1# +$ �� .#,.#/#*0/ �  50#/ +$ $�1(0
#40.� "�0� ,.#/#*0 '* 0&# $�1(0 #*0.5� �*" �	 .#,.#/#*0/ 
�  50#/ +$ $�1(0 #40.� "�0�� �* 0&#
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int PLCC_mask_timed_interrupts(struct mask_timed_interrupts_rec *x);

struct mask_timed_interrupts_rec {
word mask_toggle;
word status;

};

#define READ_INTERRUPT_MASK 0
#define WRITE_INTERRUPT_MASK 1
#define MASK 1
#define UNMASK 0

���' �)"�(�#" �' (�� � �"(�&���� (# '�&*��� &�%)�'( �

 ���'���"!�'� ��!�� �"(�&&)$('��
���' �)"�(�#" &�()&"' 	 �� ')���''�) � �� )"')���''�) � �'� (��' �)"�(�#" (# !�'� #&
)"!�'��� (�!�� �"(�&&)$(' �"� (# &��� (�� �)&&�"( !�'�� ���" (�� �"(�&&)$(' �&�
!�'���� (�� ��� ��� +�  "#( �,��)(� �"- �"(�&&)$( � #�� (��( �' �''#���(�� +�(� �
(�!�� �"(�&&)$(� ��!�� �"(�&&)$(' �&� !�'����)"!�'��� �' � �&#)$� ���- ��""#( ��
�"��*��)�  - !�'��� #& )"!�'����

�# &��� �)&&�"( !�'�� '�( mask_toggle (# ��

�# ���"�� �)&&�"( !�'� (# )"!�'� (�!�� �"(�&&)$('� '�( mask_toggle (# 	
�"� status (# ��

�# ���"�� �)&&�"( !�'� (# !�'� (�!�� �"(�&&)$('� '�( mask_toggle (# 	
�"� status (# 	�
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int PLCC_sus_res_HSC_interrupts(struct sus_HSC_interrupts_rec *x);

struct sus_res_HSC_interrupts_rec {
word enable;
word memory_type;
word reference_address

};

/*
 * memory types
 */
#define IBIT 70
#define AIMEM 10

#define ENABLE 0
#define DISABLE 1

���' �)"�(�#" �' ��'�� #" '�&*��� &�%)�'( ��
 ��)'$�"� ��� �$��� �#)"(�& �"(�&&)$('��
��� �)"�(�#" +�  �"�� � #& ��'�� � (�� ���� '$��� �#)"(�& �"(�&&)$(' �#& � ��*�" ���&�''
�"� !�!#&- (-$��
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extern int _far PLCC_get_escm_status (struc escm_status_rec *);
struc escm_status_rec {

word port_number;
word port_status;

};
#define port_1  1
#define port_2 2

�! ,# !-'�,$(' * ,-*' .�%- $+ 1 *( ���� ,# !-'�,$(' /�+ '(, +-�� ++!-%� -+-�%%0 $'�$��,$'"
,#�, ,# ��� �( + '(, +-))(*, ���� )(*,+ �+  �(, � %(/�� �! ,# !-'�,$(' * ,-*'
.�%- $+ (' ���� ,# !-'�,$(' /�+ +-�� ++!-%�

�#$+ !-'�,$(' �%+( * ,-*'+ � +,�,-+ /(*� !(* �(*,+ � (* � �/(*� )(*,�+,�,-+�� �# �$,
.�%- + !(* ,#�, /(*� �* +#(/' $' ,# !(%%(/$'" ,��% �

�������$�������!��!�!" ��� !�� ��
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�$, � PORTN_OK:  Requested port is ready.  If value is 1,
the port is ready.  If value is 0, the port is not usable.

�$, � PORTN_ACTIVE: There is activity on this port. If
value is 1, the port is active.  If value is 0, the port is
inactive.

�$, � PORTN_DISABLED: Requested port is disabled.  If
value is 1, the port is disabled.  If value is 0, the port
is enabled.

�$, 	 PORTN_FUSE_BLOWN: Requested port’s fuse is
blown (for Port 2) or supply voltage is not within
range (for Port 1). If value is 1, the fuse is blown (or
voltage not within range).  If value is 0, the fuse (or
supply voltage) is okay.

�!�

�#$+ !-'�,$(' $+ +-))(*, � ���� !(* � *$ + �2�� ���+ /#$�# +-))(*,
�(*,+ � �'� �� +) �$!$��%%0� ��� &(� %+ � "$''$'" /$,# � % �+ ���
 �'�
�%% ��� &(� %+�
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int PLCC_comm_req(struct comm_req_rec *x);

struct status_addr {
word seg_selector;
word offset;

};

struct comm_req_command_blk_rec {
word length;
word wait;
struct status_addr status;
word idle_timeout;
word max_comm_time;
word data[128];

};

struct comm_req_rec {
struct comm_req_command_blk_rec *command_blk;
byte slot;
byte rack;
dword task_id;

};

���� � ������ �� ����� �� ��� COMM_REQ������ ����� ������ ��� � ������ ��� ��� � ��
� ������ � ��� � ��  �� ������ ��

�	���� ���
��� ���
��

��� �	��������� ��� 
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�!���� ��� 
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����� ��� 	����� �� �"������

���������

int PLCC_do_io(struct do_io_rec *x);

struct do_io_rec {
byte start_mem_type;
word start_mem_offset;
word length;
byte alt_mem_type;
word alt_mem_offset;

};

#define NULL_SEGSEL 0xFF  (Only valid for alt_mem_type)

/*
 * memory types
 */
#define I_MEM 16
#define Q_MEM 18
#define R_MEM 8
#define AI_MEM 10
#define AQ_MEM 12
#define WORD_CONSTANT 14 (Used for Enhanced DO_IO on 90-30)
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25//*/(� �)*3 '5/$4*0/ $"/ #& 53&% */ $0/+5/$4*0/ 7*4) " 3531&/% ��� '5/$4*0/ � 7)*$)
34013 4)& /02."- ��� 3$"/� ��531&/% ��� *3 " ��;� 0/-9�� �4 $"/ "-30 #& 53&% 40 51%"4&
3&-&$4&% ��� %52*/( 4)& 120(2".� */ "%%*4*0/ 40 4)& /02."- ��� 3$"/�

�' */154 2&'&2&/$&3 "2& 31&$*'*&%� 4)& '5/$4*0/ "--073 4)& .034 2&$&/4 6"-5&3 0' */1543 40
#& 0#4"*/&% '02 120(2". -0(*$� �' 054154 2&'&2&/$&3 "2& 31&$*'*&%� PLCC_do_io 51%"4&3
0541543 #"3&% 0/ 4)& .034 $522&/4 6"-5&3 3402&% */ ��� .&.029� ��� 10*/43 "2& 3&26*$&%
*/ */$2&.&/43 0' &/4*2& ��� .0%5-&3� 4)& ��� "%+5343 4)& 2&'&2&/$&3� *' /&$&33"29� 7)*-&
4)& '5/$4*0/ &8&$54&3� �)& PLCC_do_io '5/$4*0/ 7*-- /04 3$"/ ��� .0%5-&3 4)"4 "2& /04
$0/'*(52&%�
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�)& PLCC_do_io '5/$4*0/ *3 3511024&% '02 �&2*&3 �� ��� .0%5-&3 0/-9�
�4 %0&3 /04 3511024 �&/*53 ��� .0%5-&3 02 ��� ��� .0%5-&3�
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alternate_mem_type "/% alternate_mem_offset *3 %&'*/&%� " $019 0' 4)& %"4"
*3 1-"$&% */ "-4&2/"4& .&.029� "/% 4)& 2&"- */154 10*/43 "2& /04 51%"4&%� �' 4)*3 '5/$4*0/
2&'&2&/$&3 054154 %"4"� %"4" 31&$*'*&% */ start_mem_type "/% start_mem_offset
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� �)& 2"/(& 31&$*'*&% */$-5%&3 ��� .0%5-&3 4)"4 "2& "330$*"4&% 7*4) " :�033 0' ���
�0%5-&� '"5-4

����

�' 4)& '5/$4*0/ *3 53&% 7*4) 4*.&% 02 ��� */4&225143� 42"/3*4*0/"- $0/4"$43
"330$*"4&% 7*4) 3$"//&% */1543 ."9 /04 01&2"4& "3 &81&$4&%�



�

�%����%����� 
�� #�! � �!�#��� � 
 	  ����#���

�������� 
� ��� ������� ��!�� ��� �

main ()
{

struct do_io_rec doio;
doio.start_mem=I_MEM;
doio.start_mem_offset=1;
doio.length=16;
doio.alt_mem_type=WORD_CONSTANT;
doio.alt_mem_offset=5;

PLCC_do_io(&doio);

}

�)*2 &.)".$&% �� ��� '4.$3*/. $". /.,8 #& 42&% /. " 2*.(,& %*2$1&3& *.043 /1 %*2$1&3&
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��%���������!� �!��!������� 
��#!����!" ����!���� ���$�� ����9���� /1 3)& /.,*.& )&,0
6*3)*. 3)&  *.%/629#"2&% 01/(1"--*.( 2/'36"1&�

����

�/ 42& 3)& �.)".$&% �� ���� 3)& ",3!-&-!380& -423 #& 2&3 3/
 ���!�������� "2 2)/6. "#/5&� ".% 3)& ",3!-&-!/''2&3 *2 ",6"82
3)& 2,/3 .4-#&1�

�		������� ������� ��!�� ��� �

int PLCC_sus_io(void);

�)*2 '4.$3*/. *2 42&% 3/ 23/0 ./1-", ��� 2$".2 '1/- /$$411*.( '/1 ��� ��� 26&&0�
�41*.( 3)& .&73 /43043 2$".� ",, /430432 "1& )&,% "3 3)&*1 $411&.3 23"3&2� �41*.( 3)& .&73
*.043 2$".� 3)& *.043 1&'&1&.$&2 "1& ./3 40%"3&% 6*3) %"3" '1/- *.0432� �/6&5&1�
%41*.( 3)& *.043 2$". 0/13*/. /' 3)& 26&&0 3)& ��� 6*,, 5&1*'8 3)"3 �&.*42 �42
�/.31/,,&12 )"5& $/-0,&3&% 3)&*1 01&5*/42 /43043 40%"3&2�

����

�)*2 '4.$3*/. 2420&.%2 ",, ���� #/3) ".",/( ".% %*2$1&3&� 6)&3)&1 1"$+
��� /1 �&.*42 ����

�)& PLCC_sus_io '4.$3*/. 1&341.2 " � *' 24$$&22'4,� � *' 4.24$$&22'4,�
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�&��  �"!�"����"�# �!!���$ �!" ��"��# ��� ��# �#�"�# �� %�� � �%�%#$ ���
 ���&�	�	�

��� ������� � 	����� ! ��� ��! ��%�� ���$�

��� �#  #*�"� �("�'�#"& �%� ��&��"�� '# �"�� � &�!�$�#%� ��"� �"� #" '�� �� �(&�
�& � %�&( '� '�� �("�'�#"& ��""#' �� �"'�%%($'���

��� ���� �����$ � �"� ��� ��! ��%�� ���$�

��� �#  #*�"� �("�'�#"& �%� �"'�"��� '# ��"� � !�&��"� &�!�$�#%�& #" '�� �� �(&�


������������$"�

int PLCC_VME_RMW_byte (byte op_type, byte mask, unsigned long
address);

opt_type
#define VME_AND 0
#define VME_OR 1

���& �("�'�#" *�  %��� '�� �,'� &�!�$�#%� #�� '�� �(&� �� '�� &�!�$�#%� �& �%�� '��" '��
�("�'�#" *�  $�%�#%! '�� �"����'�� �("�'�#" ���'��% �" ��� #% �" �� *�'� '�� !�&���
���& �("�'�#" *�  %�'(%" �� �� "#' &($$#%'��� �#% � �(  �+$ �"�'�#" #� �  %�'(%" )� (�&�
%���% '# $��� 	.
�� ��� ��	.
���


�����������#� �

int PLCC_VME_RMW_word (word op_type, word mask, unsigned long
address);

opt_type
#define VME_AND 0
#define VME_OR 1

���& �("�'�#" *�  %��� '�� *#%� &�!�$�#%� #�� '�� �(&� �� '�� &�!�$�#%� �& �%�� '��"
'�� �("�'�#" *�  $�%�#%! '�� �"����'�� �("�'�#" ���'��% �" ��� #% �" �� *�'� '��
!�&��� ���& �("�'�#" *�  %�'(%" �� �� "#' &($$#%'��� �#% � �(  �+$ �"�'�#" #� �  %�'(%"
)� (�&� %���% '# $��� 	.
�� ��� ��	.
���

��� ��!" ��� ��" ��� ��! ��%�� ���$�

��� �#  #*�"� �("�'�#"& �%� �"'�"��� '# ��"� � &�!$ � #" #% #�� &�!�$�#%�& #" '�� ��
�(&�


������������$"�

int PLCC_VME_TST_byte (byte *semaphore_output, unsigned long address);

���& �("�'�#" %���& � �,'�.&�-�� &�!�$�#%� �%#! '�� �� �(& ���%�&& �"� '�&'& '��
 ��&' &��"�����"' ��'� ��� &�!�$�#%� #('$(' *�  �� � �& '�� &�!�$�#%� �& "#' #�'��"��� �
�� �' �& #�'��"��� ��� (&�% !(&' %� ��&� '��& &�!�$�#%� *��" �' �& "#  #"��% "������ �#
%� ��&� � &�!�$�#%�� *%�'� � '# '�� &�!�$�#%�� ���& �("�'�#" *�  %�'(%" �� �� "#'
&($$#%'��� �#% � �(  �+$ �"�'�#" #� �  %�'(%" )� (�&� %���% '# $��� 	.
�� ��� ��	.
���
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������������)$%�

int PLCC_VME_TST_word (word *semaphore_output, unsigned long address);

�&'. $0*!/'+* -#�". � 2+-"6.'5#" .#)�,&+-# $-+) /&# ���  0. �""-#.. �*" /#./. /&#
(#�./ .'%*'$'!�*/  '/� �&# .#)�,&+-# +0/,0/ 2'((  # � '. /&# .#)�,&+-# '. *+/ + /�'*#"� �
'$ '/ '. + /�'*#"� �&# 0.#- )0./ $-## /&'. .#)�,&+-# 2&#* '/ '. *+ (+*%#- *##"#"� �+
-#(#�.# � .#)�,&+-#� 2-'/# � /+ /&# .#)�,&+-#� �&'. $0*!/'+* 2'(( -#/0-* �� '$ *+/
.0,,+-/#"� �&# �""-#.. )0./  # 2+-"6�('%*#"� �+- � $0(( #3,(�*�/'+* +$ �(( -#/0-*
1�(0#.� -#$#- /+ �� (#�	6����

��'(%# �'�'(&  $% �� 
*'� �(#�'!$#& ���%!�& 	�+�� �#"*�

��!& +$ /&#.# ��� $0*!/'+*.�

�����
������������
�����
�������������
�����
����	�	�����
�����
����	�	������

&�1# /&# $0*!/'+* -#/0-* 1�(0#. .&+2* '* /&# $+((+2'*% /� (#�

���"���+������'(%# �'�'(&  $% �������������*'� �(#�'!$#

�
���� ������
�� �
��	
����� �
����

�� �+/ .0,,+-/#"

�3���� �,#-�/'+* .0!!#..$0(

�(( +/&#- -#/0-* 1�(0#.
&�1# /&# $+((+2'*% $+-)�/�

���� ���� ��33 3�33 Active bits (failures) are 0, inactive are 1.

 '/ � SYSFAIL* occurred during operation

 '/ � BERR* occurred during operation

 '/ � �(2�4. �

 '/ 	 Bus grant error occurred during operation

 '/ 
 Bus Hog occurred during operation

 '/ � Bus Interrupt Acknowledge failure

 '/ � �(2�4. �

 '/  �(2�4. �

�����������

int PLCC_SNP_ID (byte request_type, char *id_str_ptr);

request_type
#define READ_ID 0
#define WRITE_ID 1

�&'. $0*!/'+* 2'(( -#�" +- 2-'/# /&# ��� �� ./-'*% ,�..#" '* /&-+0%& '"�./-�,/- /+ /&#
���� �&# ./-'*% .&+0("  # �* #'%&/ !&�-�!/#-  0$$#- �.,�!# $+- .#1#* (#//#-. �*" � ����
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�'	� � �#"�#�  �#�$ �""���% �"# ��#��$ ��� ���$ �$�#�$ ��!&�� � &�&$% ���� ���'�
�
�

!������!����� ��� �"��!��� ��!"�� � ��  "���  �"�� � �� "� "���  �"�� ��� �� ��
"� "����!���

�����
����	��

���

int PLCC_read_override (byte tbl_typ, word ref_num, word len,
byte *data);

tbl_typ
#define I_OVR 0
#define Q_OVR 1
#define M_OVR 2
#define G_OVR 3
#define GA_OVR 4 (Not supported on 90-30 CPUs)
#define GB_OVR 5 (Not supported on 90-30 CPUs)
#define GC_OVR 6 (Not supported on 90-30 CPUs)
#define GD_OVR 7 (Not supported on 90-30 CPUs)
#define GE_OVR 8 (Not supported on 90-30 CPUs)

��� �"��!��� $��� ���� �� !�� �#������ !���� ��� !��  �������� !%��� ��� ���� �! !�� ��� �!
�" ! �� �%!�&�������� !��! � � ref_num �" ! ��  �! !� � #��"� ���� !�� �����$���  ���� ��
� ��� 		���� ��� ����!� � �� �%!� � ��� ���� ����!�� !� �% ��!� �" ! �� ����� ���"�� !�
���� !�� ���"�! ����� ����� ��� �"��!��� ��!"�� �

�� ��  "���  �"�
�� ���������%�!%��
�	 ��� �!���!��%!���������
�
 ���������"! �����������
�� ������!������!��
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������� �� ����������� 	�������������

$,)1 '5)%7-1+ % � %33/-'%7-21� -7 -6 1)')66%5; 72 .))3 -1 0-1( % *): -7)06 5)+%5(-1+ 7,)
7%5+)7 !)5-)6 �� ����

�� $-// */2%7-1+ 32-17 %5-7,0)7-' &) 5)48-5)(� � )0)0&)5� -1 7,) ��<
� ���6� 21/;
��#
�	 '%1 3)5*250 */2%7-1+ 32-17 23)5%7-216��

	� �2: &-+ -6 )%', 2* 7,) 7%5+)7 ���6 5)*)5)1') 0)025-)6�


� $-// -7 &)'20) 7,) ���� 352+5%0 �!)5-)6 ��<
� 21/;��

�� $-// 7,) &/2'. &) '%//)( *520 7,) ���� /%(()5 &/2'. 25 *520 620) 27,)5 /%(()5
&/2'.�

�� �2: /%5+) -6 7,) � %33/-'%7-21 /-.)/; 72 &)�

� $,%7 -6 7,) 6',)(8/-1+ 02() *25 7,) 352+5%0 �67%1(%/21) � 352+5%0 25 �%(()5
�-%+5%0 352+5%0=!)5-)6 ��<�� 21/;��

�// 2* 7,)6) 48)67-216 0867 &) .)37 -1 0-1( :,-/) ()9)/23-1+ � %33/-'%7-216� ",)
*2//2:-1+ 6)'7-216 3529-() ()7%-/ 21 )%', 2* 7,)6) 48)67-216 %1( 27,)5 48)67-216
5)+%5(-1+ 7,) '5)%7-21 2* � %33/-'%7-216�

����������� ���� ����

�33/-'%7-21 *-/) 1%0)6 %5) /-0-7)( 72 � ',%5%'7)56� ",) *-567 ',%5%'7)5 -1 7,) *-/)1%0)
0867 &) %/3,%&)7-'� #6-1+ *-/) 1%0)6 2* 6)9)1 ',%5%'7)56 25 /)66 :-// %92-( '21*/-'76 :-7,
�2+-'0%67)5 �� :,)1 :25.-1+ 21 � %33/-'%7-216�

�������	 ����� ����
����

",) � �52+5%00)5�6 "22/.-7 3529-()6 7,) '%3%&-/-7; 72 &8-/( � &/2'.6 25 67%1(%/21) �
352+5%06 :,-', -03/)0)17 */2%7-1+ 32-17 0%7, )-7,)5 7,528+, 7,) 86) 2* % 0%7,
'2352')6625 �'2352')6625 5)48-5)(� 25 7,528+, 62*7:%5) )08/%7-21 �127 %9%-/%&/) 21
��<
� ���6�� �2352')6625< 5)48-5)( � &/2'.6 %1( 67%1(%/21) � 352+5%06 %5) '5)%7)(
86-1+ 7,) 5)&8-/7 5817-0) /-&5%5; llibc7.far � � &/2'.6 %1( 67%1(%/21) � 352+5%06
:,-', 86) 62*7:%5) )08/%7-21 2* */2%7-1+ 32-17 %5) '5)%7)( 86-1+ 7,) 5)&8-/7 5817-0)
/-&5%5; llibca.far � � ���6 0%; 21/; 86) */2%7-1+ 32-17 -* &8-/7 *25 '2352')6625 02()/
��#6�

",) 3)5*250%1') 2* -1(-9-(8%/ */2%7-1+ 32-17 0%7, 23)5%7-216 -6 08', &)77)5 :,)1
86-1+ 7,) '2352')6625� �*� ,2:)9)5� 7,) 7%5+)7 ��# -6 127 +8%5%17))( 72 ,%9) % 0%7,
'2352')6625 35)6)17� 7,)1 62*7:%5) )08/%7-21 2* */2%7-1+ 32-17 0%7, 0867 &) 6)/)'7)(�

����

$-7, !)5-)6 ��<
� ���6� 62*7:%5) )08/%7-21 2* */2%7-1+ 32-17 -6 127
6833257)(� �* 7,) ��<
� ��#6� 21/; ��#
�	 ,%6 7,) */2%7-1+ 32-17 0%7,
'2352')6625� 7,)5)*25)� 21/; 7,) 
�	 ��#6 '%1 3)5*250 */2%7-1+ 32-17
23)5%7-216�



�

�&��  �"!�"����"�# �!!���$ �!" ��"��# ��� ��# �#�"�# �� %�� � �%�%#$ ���
 ���&�	�	�

�"������� �������� �� � �����

�)&. " � "00,*$"3*/. 42&2 ". *.%&7 5"1*"#,& 3/ 2&,&$3 ". &,&-&.3 '1/- ��� 1&'&1&.$&
-&-/18� 3)& 5",4& /' 3)& *.%&7 5"1*"#,& 2)/4,% ������ #& $)&$+&% "("*.23 3)& 2*9& /' 3)&
3"1(&3 ���2 1&'&1&.$& -&-/18� �)& 2*9& /' ".8 ��� 1&'&1&.$& -&-/18 $". #&
%&3&1-*.&% 42*.( 3)& $/11&20/.%*.( ���� -"$1/� �2 ". &7"-0,&� $/.2*%&1 3)& '/,,/6*.(
,"%%&1 ,/(*$ 14.( ".% 2"-0,& #,/$+� 6)&1& 3)& 5",4& *. ��	 *2 3/ #& 42&% "2 ". *.%&7
*.3/ �� -&-/18 ".% 3)& 5",4& "3 ��� ��	  *2 3/ #& $/0*&% 3/ ��
�

�� �

�)& &7"-0,& 2)/6. ".% %*2$422&% "#/5& *2 '/1 " ��:� � #,/$+� �)&
��:�� #,/$+ %/&2 ./3 )"5& 0"1"-&3&12� ".% �� -&-/18 %/&2 ./3 &7*23 *.
3)& ��:�� ����

	��!����#�������� �������� 
������ ��������� �����  �� �
�� ������


� �)& 5",4& "3 7� 6*,, #& 42&% "2 ". *.%&7 *.3/ �


� 1&(*23&1 -&-/18	 �)& 5",4& "3 ���7�� 6*,, #& �


� $/0*&% 3/ 8�	 �


-"*.�6/1% �7�� *.3 �8��
9


� ����� ; $)&$+ �� � �� � ���� �


� ������ ; -423 1".(& $)&$+ 5",4& "3 7� 3/ &.241& �


� 3)"3 6& 6*,, 23"8 6*3)*. ,*-*32 /' ��� �


� �� 1&'&1&.$& -&-/18	 �

*' ��7� � ����� �� 8� � ������ 9

*' ��7� � �!�� �� 1&341.��������


� �".(& $)&$+ 01/5&% �� � (/ ")&"% ".% $/08 %"3" �

�8�  ����7���
1&341.�����

:
&,2& 1&341. ��������

:

�. 3)& "#/5& &7"-0,&� 3)& *.%&7 �7	 *2 $/-0"1&% 3/ �!����� �' 3)& 3"1(&3 ��� $/.3"*.2
	�
� 1&(*23&12� 3)&. �!���� 6*,, &5",4"3& 3/ 	�
�� �' �7	 *2 (1&"3&1 3)". 	�
� ��!������
3)& 01/(1"- 6*,, 1&341. 6*3) 3)& 23"342 ����� 6)*$) *.%*$"3&2 3)"3 3)& �� /43043 /'
3)& ���� '4.$3*/. #,/$+ 2)/4,% #& 341.&% ���� �*3) �7	 (1&"3&1 3)". �!����� 3)& �
#,/$+ 6*,, 1&341. 6*3) ����� 23"342 ".% ./ "33&-03 *2 -"%& 3/ *.%&7 *.3/ 1&(*23&1
-&-/18 ./1 3/ $/08 ".8 1&(*23&1 -&-/18 5",4& 3/ �8	�

�� �

�)& "#/5& &7"-0,& *2 ./3 5",*% '/1 �&1*&2 ��:�� ���2 #&$"42& 3)& ��:��
��� %/&2 ./3 2400/13 0"1"-&3&1 0"22*.( 3/ 3)& -"*. '4.$3*/.� �,2/
1&341. 5",4&2 )"5& ./ -&".*.( '/1 ��:�� ���2�
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������ �������
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�#&��# -�)!��#�* ��% �� ,*�� �0 � �''#!��+!&%* ),%%!%� !% � ��)!�* 	� ���� �#&��#
-�)!��#�* �)� + &*� . !� �)� ���#�)�� &,+*!�� &� � �,%�+!&%� +0'!��##0 &,+*!�� &� �%�
���&)� main( ) � 
&+ !%!+!�#!1�� �%� ,%!%!+!�#!1�� �#&��# -�)!��#�* $�0 �� ,*���

���  !"
 �� ����������"�� ������ ��� ��
��� ��� � ��	
 �� ��������"�� ������ ��� ��

������ #
 !" � �����

����� � �����

���������


$

� �% � � �''#!��+!&% !* �&$'!#�� �%� #!%"�� +& �&)$ �% �/��,+��#� �.EXE � �!#�� �## �#&��#
-�)!��#�*  �-� � ')����!%�� #&��+!&% .!+ !% + � .EXE !$���� �� + � �#&��# -�)!��#� !*
���#�)�� !% + � � *&,)�� +&  �-� �% !%!+!�# -�#,�� + � #&��+!&% !% + � .EXE !$��� �&) + �+
�#&��# -�)!��#� .!## �&%+�!% + � !%!+!�#!1�� -�#,�� � �% � � �''#!��+!&% !* !%�&)'&)�+��
!%+& � �&�!�$�*+�) 	� �&#��) �%� + �+ �&#��) !* *+&)�� +& � ��)!�* 	� ���� + � ��� )���!-�*
�% !$��� &� + � .EXE �!#� .!+ *'��� ')�3�##&��+�� �&) �## �#&��# -�)!��#�* �%� .!+ �##
!%!+!�#!1�� �#&��# -�)!��#�* �#)���0 �&%+�!%!%� + �!) ')����!%�� -�#,�*� �'&% )���!-!%�
+ � .EXE !$���� + � ��� .!## $�"� � �&'0 &� + � ��+� '&)+!&%�

�%�� + � ��� !* '#���� !%+& RUN$&��� + � � �''#!��+!&% $�0 &'�)�+� ,'&% �%0 &� !+*
�#&��# -�)!��#�*� �� &� + � � �''#!��+!&%�* �#&��# -�)!��#�* .!## )�+�!% !+* -�#,� �)&$
&%� *.��' +& + � %�/+ *.��' �%� .!## �&%+!%,� +& �& *& ,%+!# + � ��� �&�* +& STOP
$&��� �% + � +)�%*!+!&% �)&$ STOP$&�� +& RUN$&��� + � ��� .!## )�3!%!+!�#!1� �## &�
+ � � �''#!��+!&%�* �#&��# ��+� +& + &*� -�#,�* !% + � *�-�� �&'0 &� �#&��# ��+� *+�)+
-�#,�*� �����## + �+ + � *+�)+ -�#,�* .�)� *�-�� . �% + � �&#��) .�* *+&)�� +& + � �����

�����	 �������
�

� � "�0.&)� 2*+�+!�� $�0 �� ,*�� .!+ �!+ �) �#&��# -�)!��#�* &) -�)!��#�* ���#�)��
!%*!�� � �,%�+!&% �!%�#,�!%� main( ��� � �*� -�)!��#�* .!## )�+�!% + �!) -�#,� �)&$
*.��' +& *.��' #!"� �#&��# ��+�� �� � *+�+!� -�)!��#� !* ���#�)�� .!+ �% !%!+!�# -�#,�� + �
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�(( $(+��( 2�.&��("/ �*! /0�0& 2�.&��("/ �." "&0%". "�$� $�&� +.  ! '"�$� $�&�� ��(1"/ +#
."0"*0&2" !�0� �." ,."/".2"! � .+// �+0% ,+3".8 5 ("/ ��//1)&*$ � $++! ��00".5 &/
�00� %"!� �*! /0+,80+8.1* 0.�*/&0&+*/� �+*8."0"*0&2" !�0� &/ ."&*&0&�(&6"! +* "� %
/0+,80+8.1* 0.�*/&0&+*/ 1/&*$ 2�(1"/ /�2"! 3%"* 0%" �,,(& �0&+* 3�/ #&./0 /0+."!�

�(( $(+��( �*! /0�0& 2�.&��("/� 3%& % �." $&2"* �* &*&0&�( 2�(1"� 3&(( �" *+*8."0"*0&2"� �*
$"*".�(� 1*&0&�(&6"! $(+��( !�0� !" (�."! 3&0%+10 0%" '"53+.! 7/0�0& � 3&(( �"
*+*8."0"*0&2"� $(+��( !�0� 3&0% 0%" '"53+.! 7/0�0& � 3&(( �" ."0"*0&2"� �".5 (�.$" !�0�
/0.1 01."/ �0%�0 &/� (�.$". 0%�* 	� �� 3&0%+10 &*&0&�(&6�0&+* 2�(1"/� %+3"2".� 3&(( �"
*+*8."0"*0&2"� "2"* 0%+1$% 0%"5 %�2" *+ !"#&*"! &*&0&�( 2�(1"/� �&* " *+*8."0"*0&2"
!�0� ."-1&."/ 03& " 0%" )")+.5 /,� " 3&0%&* 0%" ��� �+*" #+. 0%" 3+.'&*$  +,5� �*!
+*" #+. 0%" /�2"!  +,5�� (�.$" 1*&*&0&�(&6"! !�0� /0.1 01."/ /%+1(! �" �2+&!"! &# )")+.5
1/�$" &/ �  +* ".*�

�%" #+((+3&*$ "4�),("/ 3"." !+*" 1/&*$ ."("�/" 
��� +# 0%" �& .+/+#0 �  +),&(".�
�&##"."*0  +),&(". ."("�/"/ )�5  �1/" !&##"."*0 ."/1(0/� �%" ."0"*0&2" ,.+,".05 +# �
,�.0& 1(�. ,1�(& 2�.&��(" �/0�0& 2�.&��("/ �." *+0 (&/0"!�  �* �" !"0".)&*"! �5 "4�)&*&*$
0%" ���� #&("� 3%& % &/ )�!" !1.&*$ 0%"  +),&(" ,.+ "//� ��0� (+ �0"! 3&0%&* 0%" ��
/" 0&+* &/ ."0"*0&2"� ��.&��("/ &* +0%". !�0� /" 0&+*/ �"�$�� ����� ������ ��������� "0 �
�." *+*8."0"*0&2"� �"#". 0+ �,,"*!&4 � #+. � !"0�&("! !"/ .&,0&+* +# !"0".)&*&*$ 0%"
��� )")+.5 1/�$"�

�4�),("/ �

int    my_var1; /* non-retentive */

int    my_var2 = 20; /* n on-retentive,  reset  to  20 on stop-to-run transitions */

static int my_var3; /* retentive */

static int my_var4 = 12; /* n on-retentive,  reset  to  12 on stop-to-run transitions */

 

static char big_array[32766]; /* retentive */

static char bigger_array[32767]; /* non-retentive due to large size */
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�)$� ��&!�'�� %%#%& ���%��& 
�*�� �" )�

�� �!(�'�#� %�� ��!�� �����#�%�! �$ ��� ��� %!
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3
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� $)+/. +�,�( . ,- �)� +*$). ,- .* .1* �
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�2 �/.$*)  ,,*,- ��) �'-* *��/, �/ .* �$!! , )� - $) .# *,� , *! .# +�,�( . ,- 1# )
��''$)" � �'*�& �)� .# *,� , *! .# +�,�( . ,- $) .# �'*�& � �'�,�.$*) *! main( ) �
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*y1 = *x1 + *x2;
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 ��3	�� 1#$�# $- )*. 1#�. .# '��� , '*"$� +,*",�(  2+ �.-�
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�	���� .# �'*�& � �'�,�.$*) *! main( ) (/-. -+ �$!3 .# +�,�( . ,- .* main( ) $)
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�� �03&7.2, 43.27 39*5+03:

�� �03&7.2, 43.27 82)*5+03:

"-*2 & 5827.1* *5535 .6 03,,*) .273 7-* ��� +&807 7&'0*� 7-* +&807 :.00 (327&.2 7-* 2&1*
3+ 7-* 3++*2).2, &440.(&7.32 &2) & 7*;7 1*66&,* )*6(5.'.2, 7-* *5535�  -* )*6(5.47.9* 7*;7



�

�����
������	 ������� � ������ � � �����������

&�++�!� � (* *-',#&� %#�*�*1  -'�,#(' �**(*+� #+ ,"� +�&� ,�0, ,"�, /(-%� �� �#+)%�1�� # 
,"� �**(* "�� (��-**�� /"#%� ,"� )*(!*�& /�+ �0��-,#'! -'��* ��4���
 "(/�.�*� +#'��
���  �-%, ,��%� �',*#�+ �*� %#&#,�� #' +#2�� ,"� ,�0, &�++�!� #' � � )*(!*�&  �-%, &�1 ��
,*-'��,���

�' �0�&)%� ( � *-',#&� �**(* �'� ,"� *�+-%,#'! ���  �-%, #+ #%%-+,*�,�� #' ,"�  (%%(/#'!
� �))%#��,#('� DV0.C	

Series 90-70 Example
�����#�� )�����		���

������ '
��" $��� %�	�

 �"# ��$�%��
(

Series 90-30 Example
�����#�� )�����	�	���

����!"����!�&��
	���

������ '
��" $��� %�	�

 �"# ��$�%��
(

�"�' DV0 ��++-&� ,"�, ,"� �%(�$ '�&� #' ,"� ��� #+ �%+( ���� �0��-,�+ #' ,"� ���� �'
#',�!�* �#.#�� �1 2�*( *-',#&� �**(* #+ !�'�*�,�� �1���� �"� &�++�!� ,1)#��%%1
�#+)%�1�� -'��* ��� �))��*+ �+  (%%(/+	

run-time error R6003
- integer divide by 0

�"�  �-%,+ %(!!�� #' ,"� ��*#�+ �� ��� �'� �#+)%�1�� �1 �(!#�&�+,�* �� (* ,"�
�#'�(/+4��+�� )*(!*�&&#'! +( ,/�*� �))��*+ �+  (%%(/+	

EXE block runtime error:DV0:R6003-integer div

STA prg runtime error:DV0:R6003-integer div

����

�,,�&),#'! ,( �0��-,� � � �))%#��,#(' �-#%, ,( -+� ,"� &�," �()*(��++(*
(' � ��*#�+ �� ��� /"#�" �(�+ '(, �(',�#' � �()*(��++(* /#%% ��-+� ,"�
 (%%(/#'!	 � 3�( �()*(��++(*�  �-%, /#%% �� %(!!�� #' ,"� ���  �-%,
,��%�� ,"� � �))%#��,#(' /#%% ��� �0��-,�� �'� �' �**(* +,�,-+ /#%% ��
*�,-*'�� ,( ,"� ��%%#'! %����* %(!#��

����

�(+,  %(�,#'! )(#', *-',#&� �**(*+ ��%+( $'(/' �+  %(�,#'! )(#',
�0��),#('+� *�+-%, #' ,/(  �-%,+ ��#'! %(!!�� #' ,"� ���  �-%, ,��%�� (,"
 �-%,+ �*� ,"� *�+-%, ( � +#'!%� �**(*� �"� ,�0, #' ,"� ,/(  �-%,+ #+
�#  �*�',
 ,"� ,�0, #' ,"� +��('�  �-%, #+ � �(',#'-�,#(' ( ,"� ,�0, #' ,"�
 #*+,� �(* �0�&)%�� # � �%(�$ '�&�� FNC7!�'�*�,�� �  %(�,#'! )(#',
�#.#�� �1 � �0��),#('� ,"�' ,"� +#'!%� �**(* /(-%� ��-+� ,"�  (%%(/#'!
,/(  �-%,+	

EXE block runtime error:FNC7:M6103:MATH - float”
EXE block runtime error:FNC7:divide by 0
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�&	�  �"!�"����"�# �!!���$ �!" ��"��# ��� ��# �#�"�# �� %�� � �%�%#$ ���
 ���&�����

� ����������� ���� ����� �� ��

������ �� �� ���� 
����������

� &440.(&8.327 &6* '&7*) 32 & ���@*<*(98&'0* ���$�� :*67.32 3+ & 97*6�7 � &440.(&8.32
7396(*� �36 '03(/7� 23 ���@*<*(98&'0* ��$� +.0* 1&= '* 0&6,*6 8-&2 ������ '=8*7� &7
).740&=*) '= 8-* ��@��� ).6*(836= �dir � (311&2)� �36 & ��@�� +30)*6� � '03(/7 (&2238
'* 0&6,*6 8-&2 ������ '=8*7 83 '* &))*) 83 8-* �3,.(1&78*6 �� 0.'6&6=� �2 �3,.(1&78*6�
�8&2)&032* � 463,6&17 -&:* 23 ��$� +.0* 83 .274*(8� �14368.2, & 78&2)&032* � 463,6&1
;.00 46.28 8-* 7.>* 3+ 8-* *<*(98&'0* +.0* +36 *<&1.2&8.32�  -.7 7.>* (&2238 *<(**) 	
 ���
#-*2 97.2, 8-* #.2)3;7@'&7*) 463,6&11.2, 73+8;&6* ;.8- & ��@�� +30)*6� 8-* 7&1*
7.>* 0.1.8&8.327 6*1&.2� �+ 8-* +.0* -&7 '**2 '9.08 +36 )*'9,,.2,� 8-* ��$� ;.00 -&:*
7=1'30 .2+361&8.32 ;-.(- ;.00 238 '* 03&)*) 83 8-* ��� �40*&7* 7** �-&48*6 �� ?�
�440.(&8.32 �*'9,,*6� +36 136* )*8&.07��

����

� �*6.*7 ��@�� ��� '03(/ ;.8- &2 ��$� +.0* 7.>* 3+ 0*77 8-&2 ������ '=8*7
1&= 78.00 '* 833 0&6,* +36 8-* �3,.(1&78*6 �� �.'6&6.&2 83 &)) 8-* '03(/ 83
.87 0.'6&6=� �7 4&68 3+ 8-* -*&)*6 .2+361&8.32 3+ *:*6= ��@��� ��$� +.0*
���$� +.0*7 +36 ��@��� "*67.327 
�� &2) 0&8*6� 8-*6* .7 & +.*0) ;-.(-
.2).(&8*7 8-* 291'*6 3+ &)).8.32&0 	�@'=8* 1*136= &6*&7� (&00*)
4&6&,6&4-7� ;-.(- &6* 6*59.6*) '= 8-* '03(/ )96.2, *<*(98.32� �2 8-.7
1&29&0� 8-* +.*0) ;-.(- .2).(&8*7 8-* 291'*6 3+ &)).8.32&0 4&6&,6&4-7
6*59.6*) .7 6*+*66*) 83 &7 8-* MINALLOC+.*0)� #-*2 &88*148.2, 83 &))
&2 ��$� +.0* 83 8-* �3,.(1&78*6 �� 0.'6&6=� 8-* �.'6&6.&2 (-*(/7 8-&8 8-*
��@��� ).6*(836= 7.>* 4097 8-* &)).8.32&0 &6*& 6*59.6*) )96.2,
*<*(98.32 .7 0*77 8-&2 36 *59&0 83 ������ '=8*7�  -.7 &073 &440.*7 83
78&2)&032* � 463,6&17 ;-*2 8-*= &6* '*.2, .27*68*) .283 +30)*67
8-639,- �3,.(1&78*6 36 8-* #.2)3;7@'&7*) 463,6&11.2, 73+8;&6*�

������ �� �� ���� 
����������

� &440.(&8.327 &6* '&7*) 32 & ���@*<*(98&'0* ���$�� :*67.32 3+ & 97*6�7 � &440.(&8.32
7396(*� �36 ��@�� +30)*67� 8-* 838&0 ��� 1*136= &:&.0&'0* +36 � �&.2 463,6&17 36 �
79'6398.2* '03(/7 .7 �� /.03'=8*7�

� ����������� 	����� �� �
� ������

�7 ).740&=*) 92)*6 ��@���� 8-* 7.>* 3+ & ���@*<*(98&'0* +.0* .7 8-* &440.(&8.32 '&7*�
#-*2 8-* � &440.(&8.32 .7 7836*) 83 8-* ��!� 8-* ��! 1978 &003(&8* 136* 1*136= 8-&2
1*6*0= 8-* ��@��� 7.>* 3+ 8-* ���@*<*(98&'0* +.0*�  -* &)).8.32&0 74&(* &003(&8*) '=
8-* ��! .7 6*59.6*) +36 8-* +3003;.2, 6*&7327�

	�  3 7&:* 8-* .2.8.&0 :&09*7 3+ &00 � &440.(&8.32 ,03'&0 )&8&


�  3 1&.28&.2 4*68.2*28 .2+361&8.32 6*,&6).2, 8-* � &440.(&8.32 �.28*62&0 463(*77.2,
3:*6-*&)�

��  3 (6*&8* &)).8.32&0 74&(* +36 8-* *<*(98.32 3+ 8-* � &440.(&8.32 �.+ 8-* MINALLOC
+.*0) .2 8-* ��$� +.0* -*&)*6 .7 238 ��

��  3 (6*&8* & 78&(/ +631 8-* � 79'6398.2* '03(/ �97.2, �$�%78&(/%7.>*�A�*6.*7 ��@��
320=
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"+(0 64,0* �1*,&/$45(3� 5+( 45$0'$.10( � 231*3$/ +$4 01 ��#� ),.( 51 7,(8� �/2135,0*
$ 45$0'$.10( � 231*3$/ 8,.. 23,05 5+( 4,;( 1) 5+( (9(&65$%.( ),.(�  1 &$.&6.$5( 5+( ���
/(/13: 64$*( )13 $ � $22.,&$5,10� 3()(3 51 �22(0',9 �� <�$.&6.$5,0* ����(/13:
!4$*( )13 $ � �22.,&$5,10��

������ � ����� �� 	�
 	�������� ������ ������� ����� 
����

�.1&-4 /$: %( 64(' ,0 5+( ��� $4 5+( 5$3*(5 1) $ 5,/(' 13 ��� ,05(33625 8,5+ 5+(
)1..18,0* 3(453,&5,104�


� � %.1&- ,071-(' $4 5+( 3(46.5 1) $ 5,/(' 13 ��� ,05(33625 /$: 015 +$7( 2$3$/(5(34
$441&,$5(' 8,5+ 5+( &$..�  +( %.1&- /645 +$7( 	 ,0265 2$3$/(5(34 $0' 	 165265
2$3$/(5(34� � %.1&- ,071-(' $4 $ 46%%.1&- 1) $ 5,/(' 13 ��� ,05(33625 /$: +$7(
2$3$/(5(34 $441&,$5(' 8,5+ 5+( &$..�

�� � � ��� /$: %( ,071-(' $4 $ 46%%.1&- 1) /$,0 $0' %( $441&,$5(' 8,5+ $ 5,/(' 13
��� ,05(33625 �(,5+(3 $0 ,05(33625 13 $ 46%%.1&- 1) $0 ,05(33625�� � � %.1&- ,071-('
$4 5+( 3(46.5 1) $ 5,/(' 13 ��� ,05(33625 /$: 015 $.41 %( &$..(' )31/ .$''(3 .1*,&�

�� � %.1&- ,071-(' $4 $ 5,/(' 13 ��� ,05(33625 ,4 *6$3$05((' 51 +$7( ��� %:5(4 1)
$7$,.$%.( 45$&-� � %.1&- ,071-(' $4 $ 46%%.1&- 1) $ 5,/(' 13 ��� ,05(33625 +$4 5+(
4$/( 45$&- $4 $ %.1&- ,071-(' $4 $ 46%%.1&- 1) /$,0�

� "+(0 $ %.1&- ,4 ,071-(' $4 $ 5,/(' 13 ��� ,05(33625� $.. 3()(3(0&(4 51 �� /(/13:
8,.. 3()(3(0&( 5+( 4$/( .1&$5,10 ,0 5+( �� 5$%.(� � +,4 $&5,10 ,4 5+( 4$/( $4 8+(0 $
%.1&- ,4 &$..(' ',3(&5.: )31/ 5+( MAIN .$''(3 .1*,& 231*3$/�� "+(0 $ %.1&- ,4
,071-(' $4 5+( 46%%.1&- 1) $ 5,/(' 13 ��� ,05(33625 %.1&-� $.. 3()(3(0&(4 51 ��
/(/13: 8,.. %( 3()(3(0&(4 51 5+( �� 1) 5+( %.1&- )31/ 8+,&+ 5+(: 8(3( &$..('�

�� �'',5,10$. ,05(336254 $3( 015 231&(44(' 8+,.( $ 5,/(' 13 ��� ,05(33625 %.1&-4 $0'
$441&,$5(' 46%%.1&-4 $3( (9(&65,0*�

 +( )1..18,0* (9$/2.( $0' $441&,$5(' 5(95 &17(34 5+( ,446(4 3(.$5(' 51 64,0* � �.1&-4 74� �
���48+(0 5+( 4$/( � $22.,&$5,10 ,4 *1,0* 51 %( &$..(' '63,0* 5+( 013/$. (9(&65,10 1) 5+(
�� 13 ��� 231*3$/ ��� )31/ $ 2144,%.( 5,/(' 13 ��� ,05(33625�
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�-�� � �(& (�$$�(�) �&&#"!* �&( ��(!�) �� ���) �)�(�) ��%+�# � �+ +)* �� ���-�
	
�

LD1 LD2

some
C

app�

calls calls

calls calls

	��������

���������

������

���������
LD3 LD4

� ����� � ���� ���� �� � ��� ���� �� ����� � ��
� �� ���� ����� ��� �������������

���
	����������������� ��	� ��� ��
 � ��	�������

�0 5+( (9$/2.( 4+180 ,0 �,*63(��<����581 4(2$3$5( (9(&65,10 2$5+4 $3( '(2,&5('� 013/$.
(9(&65,10 $0' ,05(33625 (9(&65,10� �13/$. (9(&65,10 ,4 ,0,5,$5(' 5+316*+ 5+( 45$0'$3'
48((2 /(&+$0,4/ 1) 5+( 12(3$5,0* 4:45(/ &$..,0* 5+( #���� ������ %.1&-�  +(0
5+316*+ $ 4(3,(4 1) &$..4 51 �� 46%<%.1&-4� 5+( (9$/2.( (7(056$..: &$..4 ;)&$� � �''��
�05(33625 (9(&65,10 ,4 ,0,5,$5(' %: (,5+(3 $ 5,/(' (7(05 1) %: $0 ,05(33625 (7(05
�,05(33625 ,0265� &1/,0* ,051 5+( �	<�	 ��� &$64,0* 5+( 12(3$5,0* 4:45(/ 51 ,071-( $
%.1&-� �(*,00,0* ,0 �(. �		� &$..4 &$0 %( /$'( )31/ $0 �� %.1&- 51 15+(3 %.1&-4 ���� �
%.1&-� 13 � ����� �15( 5+$5 &$..,0* $ � %.1&- 13 � ��� 5(3/,0$5(4 5+( &$.. &+$,0�

 +( (9$/2.( ,0 �,*63( �<� 4+184 5+$5 %15+ 5+( �13/$. �9(&65,10 2$5+ ��� 5+(
�05(33625 �9(&65,10 2$5+ &$..,0* �5+316*+ $ &+$,0 1) ',))(3(05 �� %.1&-4� 5+( 4$/( %.1&-�
�0 13'(3 )13 5+,4 (9$/2.( 51 813- &133(&5.:� 5+,4 %.1&-�	�� �� � ��# 
��� ,!%*� � � ����
�635+(3/13(� $ 4(5 1) *6,'(.,0(4 �!� %( )1..18(' %: 5+( � ��� '(7(.12(3 41 5+$5
(9(&65,10 1) 5+( %.1&- &$0 %( *6$3$05(('�

�.. 7(34,104 1) �	<�	 ��!4 5+$5 4622135 %.1&-4 �3(.($4( � $0' .$5(3� $0' $.. 7(34,104 1) 5+(
� �31*3$//(3�4  11.-,5 ����
�"��	� $0' ���
�"��
�� )13 �(3,(4 �	<�	 ��� +$7(
&.($3.: 45$5(' 5+$5 5+( 4$/( � %.1&- &$0015 %( ,071-(' %: 8$: 1) 013/$. $0' ,05(33625
(9(&65,10 2$5+4�  +,4 3(453,&5,10 (9,454 %(&$64( 5+( 45$3562 &1'( ,0 � %.1&-4 $0' &1'( ,0
�,&3141)5 3605,/( .,%3$3,(4 ,4 015 3(<(053$05�
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� � ��� 3(/5,$ "% 53%$ "%#!53% ! � ��� (!3 2%;%.42!.4 34!2450 #/$% !.$ 0%2-)43 ��
����� 4/ 25.4)-% ,)"2!29 &5.#4)/.3� �()3 !,,/73 &/2 ! -).)-!, !-/5.4 /& /6%2(%!$ !.$
#/$% 3):%� � ���3 !2% !,3/ $%3)'.%$ 4/ !,,/7 4(% 53%2 4/ #2%!4% 2%;%.42!.4 #/$% )& #%24!).
'5)$%,).%3 !2% &/,,/7%$� �(%3% '5)$%,).%3 !2% $%3#2)"%$ ). 4(% &/,,/7).' 3%#4)/.�

� � ��� $%6%,/0%2 3(/5,$ 53% 4(% &/,,/7).' '5)$%,).%3 4/ %.352% 4(% 35##%33 /& !

3)45!4)/. 35#( !3 4(% /.% ),,5342!4%$ ). �)'52%��;����


� �.,9 #/$% 72)44%. "9 4(% $%6%,/0%2 3(/5,$ "% 0!24 /& 4(% � ��� �./ ���� � #!,,3
!.$ ./ 25.4)-% ,)"2!29 #!,,3�� �()3 )3 4(% 34!.$!2$ $%&).)4)/. /& ! � ����

�� �,, 6!2)!",%3 53%$ "9 4(% � ��� 3(/5,$ "% 34!#+;"!3%$ �!54/-!4)#� 6!2)!",%3�

�� �& 4(%2% )3 !.9 0/24)/. /& 4(% � ��� 7()#( /0%2!4%3 /. ��� ',/"!, -%-/2)%3
���� ��� ���%4#��� 4(% � ��� -534 #/.4!). !$$)4)/.!, #/$% 4/ (!.$,% 3/-% 3/24 /&
(!.$;3(!+).' "%47%%. ./2-!, %8%#54)/.3 !.$ ).4%22504 %8%#54)/.3 4/ 02%6%.4
$!4! ).#/(%2%.#9� �(% (!.$;3(!+).' #/5,$ "% !##/-0,)3(%$ "9 $%#,!2).' ! ',/";
!, &,!' �6!2)!",%� ). 4(% � ��� �/2 53).' !. !00,)#!4)/.;2%3%26%$ ,/#!4)/. ). ���
',/"!, -%-/29� 4(!4 4(% � ��� 3%43 *534 02)/2 4/ 72)4).' 4/ 4(% ��� ',/"!, -%;
-/2)%3 !.$ 4(%. #,%!23 7(%. 4(% 50$!4% )3 #/-0,%4%� �8%#54)/. /& 4(% ",/#+ �2%;
'!2$,%33 /& ./2-!, /2 ).4%22504� 3(/5,$ 2%!$ 4(% ',/"!, &,!' "%&/2% #(!.').' 4(%
��� ',/"!, -%-/29� �& 4(% &,!' )3 3%4� 4(% � ��� 3(/5,$ ./4 #(!.'% 4(% ���
',/"!, -%-/29�

���������� � �������� ��������� �� ���� �� �������� ����������

������� ����� 
����

�4!.$!,/.% � 02/'2!-3 -!9 "% 3#(%$5,%$ ). 4(% ��� !3 4)-%$ /2 42)''%2%$ ).4%225043
7)4( 4(% &/,,/7).' 15!,)&)#!4)/.3�


� � 34!.$!,/.% � 02/'2!- 3#(%$5,%$ !3 !. ).4%22504 -!9 (!6% ��� 30%#)&)#!4)/.3�

�� � 34!.$!,/.% � 02/'2!- 3#(%$5,%$ !3 !. ).4%22504 -!9 "% "% !33)'.%$ ! 02)/2)49�

�� �4!.$!,/.% � 02/'2!-3 -!9 "% ).4%22504%$ "9 02/'2!-3 /& ! ()'(%2 02)/2)49 !.$ "9
!.9 4)-%$ /2 ��� ).4%22504 ",/#+�

������� ���������� 	��� ������� ����� 
����

�4 )3 )-0/24!.4 4/ 5.$%234!.$ 4(% 3#(%$5,).' -/$% &/2 02/'2!-3 "%#!53% 4(% 3#(%$5,).'
-/$% /& 4(% 02/'2!- 7),, !&&%#4 4(% /0%2!4)/. /& 4(% !00,)#!4)/.� �,%!3% 2%&%2 4/
�(!04%2�� /& 4(% ����� ��$�� ��������� ���"�� ����;	���� /2 �(!04%2 � /& 4(% ����� 
��$�� �# !�� ���"�� ����;

��� &/2 &524(%2 $)3#533)/.�
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�&	�  �"!�"����"�# �!!���$ �!" ��"��# ��� ��# �#�"�# �� %�� � �%�%#$ ���
 ���&�����


��� ������

�$! "*''*1%)# .��'! +,*0% !- .$! -��) %(+��. *" !2!�/.%)# � -%)#'! ���� !2.!,)�' �'*�&
"/)�.%*) �'*�&� �$! .%(!- '%-.! �,! .$! -/( *" .$! !).,3 *0!,$!� .%(! �) .$! !2%.
*0!,$!� .%(!� �$! !).,3 *0!,$!� .%(! %- (!�-/,! ",*( .$! -.�,. *" .$! '�  !, '*#%�
���� "/)�.%*) �'*�& .* .$! "%,-. %)-.,/�.%*) .* �! !2!�/.! %) .$! � +,*#,�( (�%)� �� �$!
!2%. *0!,$!� .%(! %- (!�-/,! ",*( .$! "%,-. %)-.,/�.%*) �".!, ,!./,)%)# ",*( .$! �
+,*#,�( (�%)� � .* .$! )!2. '�  !, '*#%� %)-.,/�.%*)�

�$! "%,-. !2!�/.%*) .%(!- ,!"'!�. .$! -��) %(+��. .$! "%,-. .%(! .$! �'*�& %- ��''! � �$!
)*,(�' !2!�/.%*) .%(!- �,! "*, �'' ��''- �"��� .$! "%,-. ��''�

�����������
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�� �'.!,)�.! ��.$ �*. �/++*,.! �*. �/++*,.! 

�*+,*�!--*, ��� ���

��5
�6 	� ��4 �*)! 
 
�	


�	 �'.!,)�.! ��.$ �*. �/++*,.! �*. �/++*,.! 

�*+,*�!--*, 	
�� ��	

* The times given in this table are for C blocks that have no parameters.  For those blocks which
do have parameters, add 14 microseconds/parameter pair for a 73x/77x CPU, 
6 microseconds/parameter pair for a 78x CPU, 2 microseconds/parameter pair for a 914/915 CPU, 
and 1 microsecond/parameter pair for a 924/925 CPU.

6 The times given for 90-30 CPUs are for C subroutine blocks.  For C Main programs,
subtract 12 microseconds.
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�'$ %,)),3(+& 0 !)$ -.,2(#$/ 0'$ ,2$.'$ # 0(*$ %,.  /0 +# ),+$ � -.,&. *� �'$ 0(*$/
)(/0$# (+")1#$ 0'$ " )) ,2$.'$ #  +# ,2$.'$ # %,. $ "' ��� /-$"(%(" 0(,+�
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�2$.'$ # %,. $ "'  ##(0(,+ ) )," ) (+-10 /-$" �	 !50$� � 
 


�2$.'$ # %,. %(./0 )," ) ,10-10 /-$" �	 !50$� � � 
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�(./0 /" + " )) ,2$.'$ # %,. �)0 �� ��� 
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�(./0 /" + " )) ,2$.'$ # %,. ��4�� ",-.," �� * 0' 	��� �� ���

�,+6%(./0 /" + " )) ,2$.'$ # %,. �)0 �� ��� 		� ��
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�)) )," ) ��� /-$"(%(" 0(,+/  !,2$ 1/$ ��  /  )," ) (+-10 /-$"(%(" 0(,+/
 +# ��  / )," ) ,10-10 /-$"(%(" 0(,+/� �/(+& ��� ���  +# �� 3())
.$/1)0 (+ 0'$ / *$ $4$"10(,+ 0(*$/� �',1)# ��� ���� ,. ��� !$ 1/$#�
0'$ .$/1)0(+& /3$$- (*- "0 �-$. !50$ ,% )," ) ��� /-$"� 3()) !$ )$// 0' +
)(/0$#� �'$ 1/$ ,% ��  +# �� (/ +,0 -$.*(00$# 3(0' /0 +# ),+$
-.,&. */�
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�-	� � �(&�(�$$�(�) �&&#"!* �&( ��(!�) ��� ���) �)�(�) ��%+�# � +�+)* ���
 ���-�����

���*!&% 	� ��)*!%� � ''#!��*!&%) !% * � ��-��� �%,!(&%$�%*

�3 )2 ()'(+8 1%#.,,%-$%$ 3(!3 !++ � !//+)#!3).-2 "% 3%23%$ /1).1 3. %7%#43).- )- ! �%1)%2
�
 ���� �()2 )2 "%23 !##.,/+)2(%$ "8 3%23)-' 3(% !//+)#!3).- 6)3()- 3(% ��:���
%-5)1.-,%-3�

�& 8.4 #.,/)+% !-$ +)-* ! � !//+)#!3).- 3. &.1, ! ���:%7%#43!"+% .EXE &)+% !-$ )& 8.4
)-5.*% 3(% 1%24+3)-' .EXE &)+% &1., 3(% ��:��� /1.,/3� ��:��� 6)++ %7%#43% 3(% EXE
&)+% .-#%�  (%-main( ) )- 3(% � !//+)#!3).- 1%341-2� ��:��� 6)++ %7)3 "!#* 3. 3(%
��:��� /1.,/3� �)-#% 1%/%!3)-' 3(%2% 23%/2 .5%1 !-$ .5%1 )- .1$%1 3. 3%23 $)&&%1%-3
)-/43 #.-$)3).-2 3. ! � !//+)#!3).- )2 5%18 #4,"%12.,%� 3(% � �1.'1!,,%1�2 �..+*)3
/1.5)$%2 3(1%% 3%23 (!1-%22%2 3. !)$ )- $%"4'')-' 3(% � !//+)#!3).-�

����

�- .1$%1 3. &!#)+)3!3% $%"4'')-' 6)3( printf( ) � 14-3),% +)"1!1)%2 (!5%
"%%- %-!"+%$ &.1 � ���2� �++ 14-3),% +)"1!18 #!++2 �".3( %7/+)#)3+8 /+!#%$
)- 3(% #.$% "8 3(% 42%1 !-$ ),/+)#)3+8 /+!#%$ "8 3(% #.,/)+%1� !1% -.3
!++.6%$ &.1 � ���2 4-$%1 3(% ���� "43 ,!8 -.3 "% $%3%#3%$ $41)-' 3(%
��:��� $%"4'')-'�

��
� ��	��

�


�!#( 3%23 (!1-%22 #.-2)232 .& .-% &)+% 3(!3 )2 #.,/)+%$ !-$ +)-*%$ 6)3( 3(% 42%1�2 �
!//+)#!3).-� �(% (!1-%22 /1.5)$%2 3(% ��� 26%%/ ,%#(!-)2,:! 5%18 "!2)# ��� 26%%/:
6()+% ./%1!3)-' 4-$%1 ��:���� �(% (!1-%22 ,!8 "% #./)%$ !-$ ,.$)&)%$ 3. 24)3 %!#(
� !//+)#!3).- 3(!3 )2 3. "% 3%23%$�

�(% .-+8 1%04)1%,%-32 &.1 ,.$)&8)-' ! (!1-%22 !1% !2 &.++.62�

�� �(% -!,% .& 3(% 3%23 (!1-%22 &)+% ,423 !+6!82 "% BLKHARN.C, FBKHARN.C, or
SAPHARN.C �&.1 � "+.#*2� � ���2� .1 23!-$!+.-% � /1.'1!,2 1%2/%#3)5%+8��

�� �(% -!,% .& 3(% &4-#3).- $%#+!1%$ )- 3(% (!1-%22 ,423 "% plc_sweep( ) �

�!#( 5%12).- .& ! "+.#* (!1-%22 3(!3 )2 #1%!3%$ ,!8 "% 3!)+.1%$ 3. 2%-$ 3(% #.11%#3 38/%�
.1$%1)-'� !-$ -4,"%1 .& /!1!,%3%12 3. 3(%main( ) &4-#3).- )- 3(% "+.#* "%)-' 3%23%$�

�(% (!1-%22 !+2. /1.5)$%2 &.1 3(% !++.#!3).- .& !++ ��� 1%&%1%-#% ,%,.18 3!"+%2� �.
%5%- 3(.4'( 3(% � !//+)#!3).- )2 ./%1!3)-' 4-$%1 ��:��� !-$ -.3 )- 3(% �%1)%2 �
:

���� 3(%1% )2 23)++ ! �� 3!"+%� �� 3!"+%� �� 3!"+%� %3#��� � !++ .& 6()#( #!- "% 1%&%1%-#%$
&1., 3(% (!1-%22 .1 &1., 3(% � !//+)#!3).-� �(% 2)9% .& %!#( 1%&%1%-#% 3!"+% ,!8 !+2. "%
42%1:2%+%#3%$ "8 ,.$)&8)-' 3(% �$%&)-% 23!3%,%-32 !3 3(% 3./ .& 3(% (!1-%22�

�(% 5%12).-2 .& (!1-%22%2 /1.5)$%$ )- 3(% � �1.'1!,,%1�2 �..+*)3 $)1%#3.18 \s9070c
.1 \s9030c !1% '%-%1)# 3%23 (!1-%22%2� �(% "+.#* 5%12).-2 #!++ 3(% &4-#3).- main( )
/!22)-' 2%5%- )-/43 !-$ 2%5%- .43/43 /!1!,%3%12� �+2. )- 3(%2% 3%23 (!1-%22%2 )2 #.-31.+
.& FST_SCN!-$ FST_EXE 2. 3(!3 )& 3(% � !//+)#!3).- 42%2 FST_EXE!-$	.1 FST_SCN�
3(% 5!+4%2 .& 3(% 36. �� 1%&%1%-#%2 6)++ "% #.11%#3� �(% 23!-$!+.-% � /1.'1!, 5%12).-
#./)%2 3(% )-/43 2/%#)&)#!3).- �3!*%- &1., 3(% 42%1�� #!++2 3(% &4-#3).-main( ) � !-$
3(%- #./)%2 3(% .43/43 2/%#)&)#!3).-� �(% (!1-%22 !+2. #.-31.+ 3(% FST_SCN&.1 3(%
23!-$!+.-% � /1.'1!,�
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�,3/ 02/6*%&% "3 0"24 /' 4)& � �2/(2"--&2�3 �//,+*4 "2& '*6& &8"-0,& 02/(2"-3� �7/ /'
4)&3& &8"-0,& 02/(2"-3 )"6& " -/%*'*&% 6&23*/. /' BLKHARN.C� �)& -/%*'*$"4*/.3 4/
&"$) /' 4)& &8"-0,& BLKHARN.C'*,&3 "2& %&3*(.&% 4/ &."#,& 4&34*.( /' 4)& 4"2(&4 �
"00,*$"4*/. *. %*''&2&.4 7"93� �8"-0,& � *3 *.4&2"$4*6& *. *43 2&$&*6*.( ".% %*30,"9*.( /'
"00,*$"4*/. *.'/2-"4*/.� �8"-0,& 	 53&3 ". *.054 %"4" '*,& '/2 6",5&3 4/ 0"33 4/ 4)& �
"00,*$"4*/. ".% 0,"$&3 4)& 2&35,43 2&452.&% '2/- 4)& � "00,*$"4*/. *. ". /54054 %"4" '*,&�
�)& /4)&2 4)2&& &8"-0,&3 $/6&2 � ���3� 34".%",/.& � 02/(2"-3� ".% -5,4*0,& 3/52$&3�

���
��	 ���

�)& �//,+*4 53&3 4)& '*,& ��� ��� 4/ %&'*.& 4)& 490& /' "00,*$"4*/. #&*.( #5*,4 ".%
7)&4)&2 %&#5( *3 *.$,5%&%� �' 4)*3 '*,& %/&3 ./4 &8*34 *. 4)& %*2&$4/29 7*4) 4)& 3/52$&
'*,&3� 4)& #5*,% 02/$&%52& 7*,, $/09 4)& BLDVARS'*,& '2/- 4)& \S9070C ��&2*&3 ��:��� /2
\S9030C ��&2*&3 ��:
�� %*2&$4/29� �)& %&'"5,4 BLDVARS'*,& *3 3)/7. #&,/7

#####################################################################
#
# BLDVARS
# Copyright (c) 1994, GE Fanuc Automation North America, Inc.
# All rights reserved.
#
# This file defines build parameters.
#
#####################################################################

# debug information on or off
# ON include debug information in the build
# for the debugger
# OFF do not include the debug information in
# the build
DEBUG=OFF
# type of build (C exe block, C fbk, standalone C program)
# BLOCK C exe block
# FBK C fbk
# STANDALONE standalone C program
TYPE=BLOCK

�)& %&'"5,4 BLDVARS'*,& %&3*(."4&3 " � #,/$+ #5*,% 7*4) ./ %&#5( *.'/2-"4*/.� �/
",,/7 '/2 %&#5( *.'/2-"4*/. �7)*$) *3 2&15*2&% '/2 4)& %&#5((&2 5.%&2 4)& ����� $)".(&
4)& ,*.& *. BLDVARS4)"4 *3 $522&.4,9 DEBUG=OFF4/ DEBUG=ON�./4& 4)"4 �� -534 #&
*. ",, $"0*4", ,&44&23�� �/ $)".(& 4)& "00,*$"4*/. 490& 4)"4 *3 #5*,4� $)".(& 4)& 490& '*&,%
'2/- TYPE=BLOCK4/ &*4)&2 TYPE=FBK/2 TYPE=STANDALONE�/.$& "("*. *. ",, $"0*4",
,&44&23�� �' 9/5 7*3) 4/ $)".(& 4)&3& 6"2*"#,& 342*$4,9 '/2 4)& '*,&3 *. /.& %*2&$4/29 -"+&
4)& $)".(&3 4/ 4)& BLDVARS'*,& *. 4)"4 %*2&$4/29�

����

���	�� ����� ��
�� �/2 4)& �&2*&3 ��:
�� �����-534 ",7"93 #& 3&4 4/
���� �!�� -534 ",7"93 #& 3&4 4/ ������ �)&9 "2& 4)& /.,9 /.&3
3500/24&% '/2 4)& ��:
��
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  �"!�"����"�# �!!���$ �!" ��"��# ��� ��# �#�"�# �� %�� � �%�%#$ ���
 ���&�����

�������� ��� 
��� 	�������� ������ ������

���� $�� �!!����$� � �# '"�$$��� � � !)  � $�� �!!" !"��$� ��"��## ��# ���� �%#$ ��*��
� " $�� 
 �!!����$� �� ��� BLDVARS��# ���� � ������� �$ �# $��� $ �%��� $�� �(��%$����
���� �.EXE �� �# !�"$  � $�� 
 �" �"����"�# �  ���$� #�&�"�� ��+��� ��$�� ����# ��	��� �"�
��#$����� �� $�� \s9070c ��"��$ ")� ��� MKDOS.BAT��� MKDOS7.BAT ����# �"� %#��
$ �%��� � 
 �!!����$� � � " �(��%$� � %���" ��+���� 	 $�  � $��#� .BAT ����# '���
�"��$� �� ��+��� �(��%$���� �" � � 
 �!!����$� � # %"�� ���� ��� ��"��##� ���
�����"���� ��$'��� MKDOS7��� MKDOS�# �� $�� ��!�����$�$� �  � �� �$��� ! ��$
�"�$���$��� �� $�� ��+��� ������� $��$ '��� �� %#�� $ $�#$ $��# 
 �!!����$� � � �$���# �
��$� � !" ��## " ��� $�� �&��$%�� $�"��$ �
 � " $��# 
 �!!����$� � '��� ��# � �$��� �
��$� � !" ��## "� $��� MKDOS7.BAT#� %�� �� %#�� $ �%��� $�� �(��%$����� �� ��$��"
$�� ��+��� ������� %#�� � " $�#$���  " $�� �&��$%�� $�"��$ �
 '��� ��� � �$��� � ��$�
� !" ��## "� $��� %#� MKDOS.BAT$ �%��� $�� �(��%$�����

����

��� ��"��## ���� �%#$ "�#��� �� $�� #��� ��+��� ��"��$ ") �# ) %" 

�!!����$� � !" �"�� # %"�� ����� �� $�� ��"��## �# � $ �� $�� #���
��"��$ ") �# ) %" 
 �!!����$� � # %"�� ����� $��� �� �"" " ��##��� #$�$���
$��$ $�� ��"��## � %�� � $ �� � %�� '��� �� ��#!��)�� ��� � �(��%$����
'��� �� �"��$���

��� ��+��� #)�$�( � " %#��� MKDOS�#�

c:\apps> MKDOS  <application filename>

������"�)� $�� #)�$�( � " MKDOS7�#�

c:\apps> MKDOS7 <application filename>

�� $�� � �� '��� �(��!��� �##%�� $�� 
 # %"�� � �� �# �� $�� ���� MATH.C�


� ���� 
� �"#* !,&�+#'& "�* +-' #&(,+ (�)�% + )* �&� +-' ',+(,+
� (�)�% + )*	
� �� � �� � ���
� �� � �� 2 ���
�


%�#&� #&+ �.�� #&+ �.�� #&+ �/�� #&+ �/�� 0
#! ���.� �� ����� �� �/� �� ������ ��
��.� �� ����� �� �/� �� ������� 0

�/� � �.� � �.��
�/� � �.� 2 �.��
) +,)&�����

1
 $* ) +,)& ��������

1
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�+ �1%( �* .EXE "%(!� "+. !4!�10%+* 1* !. ��7���� %*2+'! MKDOS.BAT/,!�%"5%*# 0$!
�,,(%��0%+* "%(!*�)! ���� �/ � ,�.�)!0!.

c:\apps> MKDOS MATH

�" 0$! !4�),(! "%(! MATH.C�+*0�%*! /+1.�! �+ ! 3$%�$ 1/! � 05,!/ (%'! float +.
double ��� 0$! 0�.#!0 ��7��� )��$%*! �* 0�.#!0 ��� �+0$ $� � )�0$ �+,.+�!//+.�
0$!* ������ �+1( �! �1%(0 1/%*# MKDOS7

c:\apps> MKDOS7 MATH

�*2+'%*# !%0$!. MKDOS+. MKDOS7�* /,!�%"5%*# 0$! �,,(%��0%+* /+1.�! �+ ! "%(!*�)!
3%(( ��1/! 0$! "+((+3%*#

�� �$! �.!�0%+* +" � /1� %.!�0+.5 *�)! ��� 1* !. 0$! �1..!*0  %.!�0+.5

	� �$! �+),%(�0%+* +" 0$! �,,(%��0%+* /+1.�! "%(! �.!�0%*# �* +10,10 +�&!�0 "%(! �.OBJ � %*
0$! ��� /1� %.!�0+.5


� �$! �+),%(�0%+* +" 0$! $�.*!// �.!�0%*# �* +10,10 +�&!�0 "%(! �.OBJ � %* 0$! ���
/1� %.!�0+.5

�� �$! (%*'%*# +" 0$!/! 03+ )+ 1(!/ 3%0$ 0$! .!-1%.! .1*0%)! (%�.�.%!/ 0+ �.!�0! �*
��7���7!4!�10��(! +10,10 "%(! �.EXE � %* 0$! ��� /1� %.!�0+.5

�$! ��7��� !4!�10��(! "%(! 3%(( $�2! 0$! /�)! *�)! �/ 0$! � �,,(%��0%+* /+1.�! "%(!� �*
0$! ,.!2%+1/ !4�),(!� 1/%*# MATH.C� 0$! ��7��� !4!�10��(! 3+1( �! MATH.EXE�

����

�$!* 0$! ��7��� �+))�* "%(! MKDOS7.BAT%/ 1/! 0+ �.!�0! 0$!
��7��� !4!�10��(! "%(!� � �+,.+�!//+. %/ .!-1%.! �0 !4!�10%+* 0%)!�

�$! ��7��� ��0�$ "%(!/ MKDOS.BAT�* MKDOS7.BAT�* 0$! )�'!"%(!
�PLCC9070.MAK� %*2+'! �5 !��$ +" 0$!/! ��0�$ "%(!/ �.!  !/%#*! 0+ /1,,+.0 !%0$!. �
/%*#(! �,,(%��0%+* /+1.�! "%(! +. )1(0%,(! /+1.�!/ "%(!/� �+ (!�.* )+.! ��+10 )1(0%,(!
/+1.�!/ "%(!/ .!"!. 0+ �$�,0!. �� 6� �,,(%��0%+* �!2!(+,)!*0 �/%*# �1(0%,(! � �+1.�!
�%(!/��

����

�$! �1%( ,.+�! 1.!/ "+. 0$! �++('%0 �.! �+* %0%+*�( �1%( /� �$%/ )!�*/
0$�0 0$! �,,(%��0%+* 3%(( �! .!�1%(0 +*(5 %" 0$! /+1.�! "%(!/ �.C � �.! *!3!.
0$�* 0$! +�&!�0 "%(!/ �.OBJ �� �$!.!"+.!� %" 5+1 �.! /3%0�$%*# ".+) � �1%( 
0$�0 .!-1%.!/ � �+,.+�!//+. 0+ +*! 0$�0  +!/*�0� 0$! +�&!�0 "%(!/ �.OBJ �
*!! 0+ �!  !(!0! �
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�� ��1��� +�*+!%� &� �  �''#!��+!&% ,%�&-�)* �,�* !% + �  �''#!��+!&% *&,)�� �!#�� ,*�
&%� &� + � �&##&.!%� �'')&�� �* +& ���,� + � �!#�


�� printf( ) ���,��!%�

�� �!�)&*&�+ CodeView ���,��!%�

������� � �
������

�*!%� printf( ) ���,��!%� !%-&#-�* !%*�)+!%�  printf( ) *+�+�$�%+* �+ "�0 '&!%+*
.!+ !% + �  �''#!��+!&%� �* + � �''#!��+!&% �/��,+�* ,%��) ��1���� ��� &� + �
printf( ) *+�+�$�%+* �%�&,%+�)�� .!## ��,*� !+* +�/+ *+)!%� +& �� ')!%+�� +& + � *�)��%�
�0 �&##&.!%� + � ')!%+�� +�/+ *+)!%�� 0&, ��% ��+�)$!%� + � '�+ +�"�% + )&,� + �
*&�+.�)�� � � %,$��) &) '#���$�%+ &� �%0 printf( ) *+�+�$�%+ !* �&$'#�+�#0 ,' +&
+ � ��-�#&'�)�

�&.�-�)� + �)� �)� � ��. �)�.���"* +& ,*!%� printf( ) 


�� �� + �  �''#!��+!&% !* %&+ � *!$'#� ')&�)�$� + � %,$��) &� printf(  ) *+�+�$�%+*
)�(,!)�� +& �&##&. + � �/��,+!&% '�+ $�0 �� (,!+� #�)���

�� �� + �)� �)� � #�)�� %,$��) &� printf( ) *+�+�$�%+* !%*�)+�� !%+& + � 
�''#!��+!&%� + � �&$'!#� +!$� �%� �$&,%+ &� ��%�)�+�� �&�� .!## �� �)��+#0
!%�)��*���

�� �!+ � #�)�� %,$��) &� printf( ) *+�+�$�%+*� + � �&))�*'&%�!%� %,$��) &� +�/+
*+)!%�* �!*'#�0�� +& + � *�)��% $�0 $�"� �&##&.!%� + � ')&�)�$�* �/��,+!&% '�+ 
�!��!�,#+�

	� ���,��!%� ,*!%� ����	�� � !* �-�!#��#� +&  ���* . �% &'�)�+!%� !% + � ��1���
�%-!)&%$�%+�

����,*� &� + �*� �)�.���"* +& ,*!%� printf( ) ���,��!%�� �!�)&*&�+ CodeView 
���,��!%� !* ')���))�� �&) �## �,+ + � *!$'#�*+  �''#!��+!&%*�

��������� ���	�� �
������

� � .EXE �!#� �)��+�� . �% �!+ �) MKDOS.BAT&) MKDOS7.BAT!* ,*�� �&%+�!%* + �
*0$�&#� #!%� %,$��)� �%� ���,� !%�&)$�+!&% %���**�)0 �&) ,*!%� + � �!�)&*&�+
CodeView ���,���)� �!+ !% CodeView � -�)!��#�* $�0 �� �/�$!%��� -�)!��#�* $�0 ��
$&�!�!��� �)��"'&!%+* ��% �� *�+� !%',+ ��% �� �%+�)��� �%� &,+',+ ��% �� &�*�)-�� � �##
.!+ &,+ ���!%� %,$�)&,* printf( ) *+�+�$�%+*�
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�&'(# '* CodeView � /&# ��6��� 1#-.'+*. +$ �� -#$#-#*!# )#)+-4 /� (#. �.'5#" �*"
�((+!�/#" /&-+0%& /&# &�-*#..� !�*  # �!!#..#" 0.'*% /&# *�)#. "#.!-' #" '* /&#
$+((+2'*% /� (#
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�*�(+% �0/,0/. ��� �������

�*,0/. �� ������
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��0(/ �#)+-4 ��������

7 *+/ �1�'(� (# $+- ./�*"�(+*#  ,-+%-�).

�.'*% /&# .4) +( *�)#. '* /&# ,-#1'+0. /� (#� �*4 +$ /&# ��6��� 1#-.'+*. +$ /&# 	�6��
�� -#$#-#*!# /� (# )�4  # '*'/'�('5#"� 1'#2#"� +- )+"'$'#" "0-'*% #3#!0/'+*�

�+- )+-# '*$+-)�/'+* +* �'!-+.+$/ CodeView � ,(#�.# !+*.0(/ /&# "+!0)#*/�/'+*
,-+1'"#" 2'/& 4+0- �'!-+.+$/  +),'(#-�
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�  �"!�"����"�# �!!���$ �!" ��"��# ��� ��# �#�"�# �� %�� � �%�%#$ ���
 ���&�	�	�

�������� ��� 
��� 	�������� ������ ������

���� $�� �!!����$� � �# '"�$$��� � � !)  � $�� �!!" !"��$� ��"��## ��# ���� �%#$ ��*��
� " $�� 
 �!!����$� �� ��� BLDVARS��# ���� � ������� �$ �# $��� $ �%��� $�� �(��%$����
���� �.EXE �� �# !�"$  � $�� 
 �" �"����"�# �  ���$� #�&�"�� ��+��� ��$�� ����# ��	��� �"�
��#$����� �� $�� \s9030c ��"��$ ")� ��� MK3DOS.BAT��� MK3DOS7.BAT ����# �"�
%#�� $ �%��� � 
 �!!����$� � � " �(��%$� � %���" ��+���� 	 $�  � $��#� .BAT ����# '���
�"��$� �� ��+��� �(��%$���� �" � � 
 �!!����$� � # %"�� ���� ��� ��"��##� ���
�����"���� ��$'��� MK3DOS7��� MK3DOS�# �� $�� ��!�����$�$� �  � �� �$��� ! ��$
�"�$���$��� �� $�� ��+��� ������� $��$ '��� �� %#�� $ $�#$ $��# 
 �!!����$� � � �$���# �
��$� � !" ��## " ��� $�� �&��$%�� $�"��$ �
 � " $��# 
 �!!����$� � '��� ��# � �$��� �
��$� � !" ��## "� $��� MK3DOS7.BAT#� %�� �� %#�� $ �%��� $�� �(��%$����� �� ��$��"
$�� ��+��� ������� %#�� � " $�#$���  " $�� �&��$%�� $�"��$ �
 '��� ��� � �$��� � ��$�
� !" ��## "� $��� %#� MK3DOS.BAT$ �%��� $�� �(��%$�����

����

��� ��"��## ���� �%#$ "�#��� �� $�� #��� ��+��� ��"��$ ") �# ) %" 

�!!����$� � !" �"�� # %"�� ����� �� $�� ��"��## �# � $ �� $�� #���
��"��$ ") �# ) %" 
 �!!����$� � # %"�� ����� $��� �� �"" " ��##��� #$�$���
$��$ $�� ��"��## � %�� � $ �� � %�� '��� �� ��#!��)�� ��� � �(��%$����
'��� �� �"��$���

��� ��+��� #)�$�( � " %#��� MK3DOS�#�

c:\apps> MK3DOS  <application filename>

������"�)� $�� #)�$�( � " MK3DOS7�#�

c:\apps> MK3DOS7 <application filename>

�� $�� � �� '��� �(��!��� �##%�� $�� 
 # %"�� � �� �# �� $�� ���� MATH.C�

�)-$+3%& 9/+$$����
(�

� �!12"$*!1)6& � �����

�� � ���� �
� �()1 '3-$2).- ("1 24. )-/32 /"0",&2&01 "-% 24. .3/32 /"0",&2&01

� �-/32 /"0",&2&0 .-& 24. 4)++ #& +.$"2&% )- ����� "-% ������
� 0&1/&$2'3++5
 �(& .32/32 /"0",&2&01 4)++ #& +.$"2&% )-
� ������ "-% �������

�
� ������ � ����� � �������
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�
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������	 ������� � ������ � � �����������

�+ �1%( �* .EXE "%(!� "+. !4!�10%+* 1* !. ��7���� %*2+'! MK3DOS.BAT/,!�%"5%*# 0$!
�,,(%��0%+* "%(!*�)! ���� �/ � ,�.�)!0!.

c:\apps> MK3DOS MATH

�" 0$! !4�),(! "%(! MATH.C�+*0�%*! /+1.�! �+ ! 3$%�$ 1/! � 05,!/ (%'! float +.
double ��� 0$! 0�.#!0 ��7��� )��$%*! �* 0�.#!0 ��� �+0$ $� � )�0$ �+,.+�!//+.�
0$!* ������ �+1( �! �1%(0 1/%*# MK3DOS7

c:\apps> MK3DOS7 MATH

�*2+'%*# !%0$!. MK3DOS+. MK3DOS7�* /,!�%"5%*# 0$! �,,(%��0%+* /+1.�! �+ !
"%(!*�)! 3%(( ��1/! 0$! "+((+3%*#

�� �$! �.!�0%+* +" � /1� %.!�0+.5 *�)! ��� 1* !. 0$! �1..!*0  %.!�0+.5

	� �$! �+),%(�0%+* +" 0$! �,,(%��0%+* /+1.�! "%(! �.!�0%*# �* +10,10 +�&!�0 "%(! �.OBJ � %*
0$! ��� /1� %.!�0+.5


� �$! �+),%(�0%+* +" 0$! $�.*!// �.!�0%*# �* +10,10 +�&!�0 "%(! �.OBJ � %* 0$! ���
/1� %.!�0+.5

�� �$! (%*'%*# +" 0$!/! 03+ )+ 1(!/ 3%0$ 0$! .!-1%.! .1*0%)! (%�.�.%!/ 0+ �.!�0! �*
��7���7!4!�10��(! +10,10 "%(! �.EXE � %* 0$! ��� /1� %.!�0+.5

�$! ��7��� !4!�10��(! "%(! 3%(( $�2! 0$! /�)! *�)! �/ 0$! � �,,(%��0%+* /+1.�! "%(!� �*
0$! ,.!2%+1/ !4�),(!� 1/%*# MATH.C� 0$! ��7��� !4!�10��(! 3+1( �! MATH.EXE�

����

�$!* 0$! ��7��� �+))�* "%(! MK3DOS7.BAT%/ 1/! 0+ �.!�0! 0$!
��7��� !4!�10��(! "%(!� � �+,.+�!//+. %/ .!-1%.! �0 !4!�10%+* 0%)!�

�$! ��7��� ��0�$ "%(!/ MK3DOS.BAT�* MK3DOS7.BAT�* 0$! )�'!"%(!
�PLCC9030.MAK� %*2+'! �5 !��$ +" 0$!/! ��0�$ "%(!/ �.!  !/%#*! 0+ /1,,+.0 !%0$!. �
/%*#(! �,,(%��0%+* /+1.�! "%(! +. )1(0%,(! /+1.�!/ "%(!/� �+ (!�.* )+.! ��+10 )1(0%,(!
/+1.�!/ "%(!/ .!"!. 0+ �$�,0!. �� 6� �,,(%��0%+* �!2!(+,)!*0 �/%*# �1(0%,(! � �+1.�!
�%(!/��

����

�$! �1%( ,.+�! 1.!/ "+. 0$! �++('%0 �.! �+* %0%+*�( �1%( /� �$%/ )!�*/
0$�0 0$! �,,(%��0%+* 3%(( �! .!�1%(0 +*(5 %" 0$! /+1.�! "%(!/ �.C � �.! *!3!.
0$�* 0$! +�&!�0 "%(!/ �.OBJ �� �$!.!"+.!� %" 5+1 �.! /3%0�$%*# ".+) � �1%( 
0$�0 .!-1%.!/ � �+,.+�!//+. 0+ +*! 0$�0  +!/*�0� 0$! +�&!�0 "%(!/ �.OBJ �
*!! 0+ �!  !(!0! �
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	 ���%����

��������� 	��� ������

�� ��1��� +�*+!%� &� �  �''#!��+!&% ,%�&-�)* �,�* !% + �  �''#!��+!&% *&,)�� �!#�� ,*�
&%� &� + � �&##&.!%� �'')&�� �* +& ���,� + � �!#�


�� printf( ) ���,��!%�

�� �!�)&*&�+ CodeView ���,��!%�

������� � ���������

�*!%� printf( ) ���,��!%� !%-&#-�* !%*�)+!%� printf( ) *+�+�$�%+* �+ "�0 '&!%+*
.!+ !% + �  �''#!��+!&%� �* + � �''#!��+!&% �/��,+�* ,%��) ��1���� ��� &� + �
printf( ) *+�+�$�%+* �%�&,%+�)�� .!## ��,*� !+* +�/+ *+)!%� +& �� ')!%+�� +& + � *�)��%�
�0 �&##&.!%� + � ')!%+�� +�/+ *+)!%�� 0&, ��% ��+�)$!%� + � '�+ +�"�% + )&,� + �
*&�+.�)�� � � %,$��) &) '#���$�%+ &� �%0 printf( ) *+�+�$�%+ !* �&$'#�+�#0 ,' +&
+ � ��-�#&'�)�

�&.�-�)� + �)� �)� � ��. �)�.���"* +& ,*!%� printf( ) 


�� �� + �  �''#!��+!&% !* %&+ � *!$'#� ')&�)�$� + � %,$��) &� printf(  ) *+�+�$�%+*
)�(,!)�� +& �&##&. + � �/��,+!&% '�+ $�0 �� (,!+� #�)���

�� �� + �)� �)� � #�)�� %,$��) &� printf( ) *+�+�$�%+* !%*�)+�� !%+& + � 
�''#!��+!&%� + � �&$'!#� +!$� �%� �$&,%+ &� ��%�)�+�� �&�� .!## �� �)��+#0
!%�)��*���

�� �!+ � #�)�� %,$��) &� printf( ) *+�+�$�%+*� + � �&))�*'&%�!%� %,$��) &� +�/+
*+)!%�* �!*'#�0�� +& + � *�)��% $�0 $�"� �&##&.!%� + � ')&�)�$�* �/��,+!&% '�+ 
�!��!�,#+�

	� ���,��!%� ,*!%� ����	�� � !* �-�!#��#� +&  ���* . �% &'�)�+!%� !% + � ��1���
�%-!)&%$�%+�

����,*� &� + �*� �)�.���"* +& ,*!%� printf( ) ���,��!%�� �!�)&*&�+ CodeView 
���,��!%� !* ')���))�� �&) �## �,+ + � *!$'#�*+  �''#!��+!&%*�

��������� ���
��� ���������

� � .EXE �!#� �)��+�� . �% �!+ �) MK3DOS.BAT&) MK3DOS7.BAT!* ,*�� �&%+�!%* + �
*0$�&#� #!%� %,$��)� �%� ���,� !%�&)$�+!&% %���**�)0 �&) ,*!%� + � �!�)&*&�+
CodeView ���,���)� �!+ !% CodeView � -�)!��#�* $�0 �� �/�$!%��� -�)!��#�* $�0 ��
$&�!�!��� �)��"'&!%+* ��% �� *�+� !%',+ ��% �� �%+�)��� �%� &,+',+ ��% �� &�*�)-�� � �##
.!+ &,+ ���!%� %,$�)&,* printf( ) *+�+�$�%+*�
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�%&'" &) CodeView � .%" ��5��� 0",-&*)- *# �� ,"#",") " ("(*,3 .��'"- �-&4"! �)!
�''* �."! .%,*/$% .%" %�,)"--�  �) �" �  "--"! /-&)$ .%" )�("- !"- ,&�"! &) .%"
#*''*1&)$ .��'"
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�)�'*$ �)+/.- ��� ���������

�)�'*$ �/.+/.- ��� ���������

�)+/.- �� ��������

�/.+/.- �� ��������

�"(+*,�,3 *&'- �� ��������

�).",)�' *&'- �� ��������
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�")&/- �� ��������
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��������������
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��������������

�-&)$ .%" -3(�*' )�("- &) .%" +,"0&*/- .��'"� �)3 *# .%" ��5��� 0",-&*)- *# .%" 	�5��
�� ,"#",") " .��'" (�3 �" &)&.&�'&4"!� 0&"1"!� *, (*!&#&"! !/,&)$ "2" /.&*)�

�*, (*," &)#*,(�.&*) *) �& ,*-*#. CodeView � +'"�-"  *)-/'. .%" !* /(").�.&*)
+,*0&!"! 1&.% 3*/, �& ,*-*#.  *(+&'",�



�

�*	�  �%#�%�!!�%�& �## ��' �#% ��%��& 
�� ��& �&�%�& ��"(� � �(�(&' �

	 ���*�����

���'�#" 	�  �$$ ���'�#"& �" '�� ��%��& 
� �� �")�%#"!�"'

�* " 0%"  �,,(& �0&+* %�/ �""* 0"/0"! 1*!". ��6��� �*! �(( "4" 10&+* "..+./ %�2"
�""*  +.." 0"!� 0%" *"40 /0", &/ 0+ ."�1&(! 0%" �,,(& �0&+* #+. "4" 10&+* &* 0%" �".&"/ ��
���

���
��	 ���

�%" �++('&0 1/"/ � #&("� �������� 0+ !"#&*" 0%" 05," +# �,,(& �0&+* �"&*$ �1&(0 �*!
!"0".)&*" 3%"0%". !"�1$ &*#+.)�0&+* &/ &* (1!"!� �# 0%&/ #&(" !+"/ *+0 "4&/0 &* 0%"
!&." 0+.5 3&0% 0%" /+1. " #&("/� 0%" �1&(! ,.+ "!1." 3&((  +,5 0%" BLDVARS#&(" #.+) 0%"
\S9070C +. \S9030C !&." 0+.5� �%" !"#�1(0 BLDVARS#&(" &/ /%+3* �"(+3	

#####################################################################
#
# BLDVARS
# Copyright (c) 1994, GE Fanuc Automation North America, Inc.
# All rights reserved.
#
# This file defines build parameters.
#
#####################################################################

# debug information on or off
# ON include debug information in the build
# for the debugger
# OFF do not include the debug information in
# the build
DEBUG=OFF
# type of build (C exe block, C fbk, standalone C program)
# BLOCK C exe block
# FBK C fbk
# STANDALONE standalone C program
TYPE=BLOCK
# C application Import type
# LM90 compatible for LM90 import
# CC90 compatible  for  import  into  the  Windows-based programming software
# Import=LM90
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c:\apps> MKPLC  <application filename>
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c:\apps> MKPLC7  <application filename>
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 Command line warning D4023 : option ‘/FPa’ forces use of optimizing compiler

LINK warning L4021 : no stack segment
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c:\apps> MK3PLC  <application filename>
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 Command line warning D4023 : option ‘/FPa’ forces use of optimizing compiler

LINK warning L4021 : no stack segment
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0, main( ) � �&# �,%'!*�/0#. �� /,$03�.# 3')) �/( 5,1 0, !,+$'.* 0&# +�*# ,$ 0&#
#)#*#+0 0,  # �""#" �+" 0&# +1* #. ,$ -�.�*#0#. -�'./ �$0#. 0&# -.,*-0 6"" #)#*#+0
�	���	 �� -�'./� 0, )' .�.5� ������� �.#// Y ��#/� 0, -.,!##"� �&#+ 0&# �"" #)#*#+0
$1+!0',+ '/ !,*-)#0#" /1!!#//$1))5� 0&# *#//�%# 6�	���	 �""#" 0, )' .�.5� '/
"'/-)�5#"�

�'0& 0&#  ),!( �""#" 0, 0&# �,%'!*�/0#. )' .�.5� 0&# +#40 /0#- '/ 0, '*-,.0 0&# )' .�.5
#)#*#+0 �0&# +#3)5 �""#"  ),!(� $.,* 0&# )' .�.5 '+0, � -.,%.�* $,)"#.� �, -#.$,.* 0&#
'*-,.0� $'./0 .#01.+ 0, 0&# �' .�.'�+ �1+!0',+/ *#+1  5 -.#//'+% 0&# �/!�-# (#5� �&#+
-.#// 0&# �	 /,$0(#5 ��*-,.0 �' .�.5 �)#*#+0 �, �,)"#.��



�

�%
� � �! �!����!�" �  ���# � ! ��!��" 
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	 ���%����

��� �$!!$,�#� (�'��# �( ��(%!�.��	

��� �"%$') �!�"�#) �*#�)�$# ,�!! �"%$') )�� !��'�'. �!�"�#) �#)$ )�� �*''�#)!. (�!��)��
%'$�'�" �$!��'� ��� !��'�'. �!�"�#) "�. �� (�!��)�� �. *(�#� )�� �*'($'  �. )$
����!���) )�� ��(�'�� �!�"�#)� �#�� )�� !��'�'. �!�"�#) ��( ���# (�!��)��� %'�(( )��
�#)�'  �.� 
) �"%$') )�"�� )�� �$%. $� )�� !��'�'. �!�"�#) )��) ,�!! �� �$%��� �#)$ )��
�*''�#) %'$�'�" �$!��' "�. �� '�#�"�� �. �#)�'�#� )�� #�, #�"� �#)$ )�� Rename To
���!� ���$'� %'�((�#� )�� �#)�'  �.�


�)�' %'�((�#� )�� �#)�'  �.� )�� ���'�'��# ,�!! %'$"%) .$* �$' �$#��'"�)�$# )$ �"%$')
)�� (�!��)�� �����!���)��� !��'�'. �!�"�#) )$ )�� �*''�#) %'$�'�" �$!��'� �'�(( Y ���(� )$
�$#��'" )�� %'$"%)� ��� !��'�'. �!�"�#) ,�!! �� �"%$')�� �#)$ )�� �*''�#) %'$�'�"
�$!��'�


�)�' )�� !��'�'. �!�"�#) �( (*���((�*!!. �"%$')�� )$ )�� �*''�#) %'$�'�" �$!��'� )��
!����' %'$�'�" "�. �� ���)�� )$ �#(�') !����' ��!!( )$ )�� �!$� �. *(�#� )�� �
��
������
� �*#�)�$# �!$� � �
 ���!�'�)�$# �$' )�� �"%$')�� �!$� �( �*)$"�)���!!. �����
)$ )�� !����' !$��� %'$�'�"�� ����!! )��) �*'�#� )�� ��� �!�"�#) $%�'�)�$#� )�� ���'�'��#
%'$"%)�� .$* �$' )�� #*"��' $� �#%*)�$*)%*) %�'�"�)�' %��'( �$' )�� �-)�'#�! �!$� 
���#� ������ ��#�� )�� �$���"�()�' �� %'$�'�""�'  #$,( �$, "�#. %�'�"�)�' %��'(
�'� '�&*�'�� �$' ���� �!$� �# �)( !��'�'. $� %'$�'�" �!$� (� )�� �$���"�()�' �� ($�),�'�
,�!! %'$+��� )�� �$''��) �
�� �*#�)�$# �!$� �$'"�) �#*"��' $� %�'�"�)�'(� ,��# )��
�
�� �#� )�'��) �!$� #�"� �'� %'$+�����

����

���� )�"� � ���#�� )$ )�� �!$� $��*'(� )�� ��!� "*() �� '�/�$"%�!��
*(�#� MKPLC�$' MKPLC7�� '�/����� )$ )�� �$���"�()�' �� !��'�'.� �#�
)��# '�/�"%$')�� �#)$ )�� �$���"�()�' �$!��'� ��!*'� )$ %�'�$'" )��(�
()�%( ,�!! '�(*!) �# )�� ($�),�'� *(�#� � %'�+�$*( +�'(�$# $� )�� �!$� �
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 	������ � ������� � 	 �����������

���������	 � ���
�� �	�
	 ������

	� ��"� ��"� %�& �� � ������ � 
 � �� �� ��"� &�# ����� �! "� #!� "�� �	 � �� ��"���
��!�������& #!��#� �� &�# ��$� � 
 � �� �� �#" �� ��" ��$� "�� ������" �� &�# �
 � ��
&�# � � �#""��� "�� !"�������� � �� �� ��"� �� � "��� ��� ����� �� �� #!� "��! ��"����
�� !" � �!! ���� � �� "�� ���� ���# �� �������!"� �

��� �����%��� !� ��� %��� �� ��!���&���

� �!! ���� "� ����� "�� �"�������� � �� �� � �� � ���!!� ��� �����%��� !� ��� %��� ��
��!���&���
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!;3) 7,) 1%0) 2* 7,) 67%1(%/21) � 352+5%0 ;28 9-6, 72 0)5+) -172 7,) *2/()5� �* 7,)
67%1(%/21) � 352+5%0 -6 127 /2'%7)( -1 7,) ()*%8/7 (-5)'725;� 7;3) 7,) 3%7, %1( 1%0) 2*
7,) 352+5%0�

	�������� 	�
��
��� � �����
�� ������� ��

������
��� ����� 	������

�)5*250 7,) *2//29-1+ 67)36 72 6',)(8/) % 67%1(%/21) � 352+5%0�


� �2 72 7,) �52+5%0  3)'-*-'%7-21 6'5))1 81()5 �2+-'0%67)5 �	=�	 ��
��

�� �5)66 ��
� %1( )17)5 7,) 1%0) 2* 7,) 67%1(%/21) � 352+5%0�

�� �* 7,) /%(()5 /2+-' -6 67-// ()6-5)(� 35)66 ��
� %1( )17)5 7,) 1%0) 2* 7,) *2/()5�

� $220 -172 7,) 352+5%06 �����

��  )/)'7 7,) 6',)(8/) 02() *25 7,) 352+5%0�6� �25()5)(� 75-++)5)(� 7-0)(� 25
3)5-2(-'� %1( %1; 27,)5 237-216 ()6-5)( 25 5)48-5)( �35-25-7;� (-6%&/) &-7� )7'���
�)*)5 72 �2+-'0%67)5 �	=�	 "6)5�6 �%18%/� ���=	���� *25 025) -1*250%7-21�

�� �-// -1 7,) ��� 63)'-*-'%7-216 �0%.) 685) 7,); 0%7', 7,26) -1 7,) 352+5%0� 7,)6)
9-// 127 &) ',)'.)( &; �2+-'0%67)5��

���

�25 (-5)'7-216 21 3)5*250-1+ 7,)6) 7%6.6 -1 7,) #-1(296=&%6)(
352+5%00-1+ 62*79%5)� 5)*)5 72 7,) <�21752//-1+ �/2'. %1( �52+5%0
�:)'87-21� 6)'7-21 -1 �,%37)5 � -1 ���=
���� !,) 6%0) 723-' %/62 ):-676
-1 7,) 21/-1) ,)/3 7,%7 '20)6 9-7, 7,) #-1(296=&%6)( 352+5%00-1+
62*79%5)�
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 	������ � ������� � 	 �����������

��!���� %�#� 	 !��!��" ��� �����" �� #�� �����%"'��"�� !��!������ ���#%�!�

�,/ �#/'#0 ��7� ���0� 1&# 1�0(0 -#/$,/*#" '+ 1&# �'+",407 �0#" -/,%/�**'+%
0,$14�/# �/# 3#/6 0'*')�/ 1, 1&# 1�0(0 -#/$,/*#" '+ �,%'!*�01#/�  21 1&# '+1#/$�!# '0
"'$$#/#+1� �,/ ��7
� ���0� 1&# �'+",407 �0#" -/,%/�**'+% 0,$14�/# '0 1&# ,+)6
-/,%/�**'+% '+1#/$�!# 1&�1 �!!,**,"�1#0 1&# ��7
� � ���'+� -/,%/�*0 �+" ��7
� �
02 /,21'+#  ),!(0�

������ 	 !��!��" #� ��$! 
 $�����# �����! ���!��" ��'�� ���&�

�+!# 6,2/ 01�+"�),+# � -/,%/�* '0 "#3#),-#"� $,)),4 1&#0# 01#-0 1, '+!,/-,/�1# 1&#
-/,%/�* '+1, 1&# 1&# �'+",407 �0#" -/,%/�**'+% 0,$14�/# �.2'-*#+1 �,)"#/�

�� �/,* 1&# �.2'-*#+1 �,)"#/ �/,40#/� !)'!( �#0,2/!#� ��$ 1&# �#0,2/!# '0 +,1
"'0-)�6'+%� !)'!( 1&# -)20 ��� 0'%+ +#51 1, �� �,+$'% '+ 1&# )#$1 0'"# ,$ 1&# �.2'-*#+1
�,)"#/ 4'+",48'$ �� �,+$'% '0 +,1 "'0-)�6'+%� !)'!( 1&# -)20 0'%+ +#51 1, 1&# $,)"#/
+�*#��

	� �)'!( 1&# /'%&1 *,20#  211,+ �+" !&,,0# �"'1 �#0,2/!#� �&# �#0,2/!# �'+",4 4'))
�--#�/�


� �#)#!1 1&# �/,%/�* *#+2 �+" !&,,0# �#4 �/,%/�*�

�� �+ 1&# �#4 �/,%/�* "'�),%  ,5� 0#1 1&# 16-# $'#)" 1, ��� $,/ #51#/+�) � -/,%/�*�
�6-# 1&# +�*# 6,2 4�+1 1, !�)) 1&'0 -/,%/�* 4'1&'+ 6,2/ �.2'-*#+1 �,)"#/ '+ 1&#
��*# $'#)"� �&'0 +�*# ",#0 +,1 +##" 1, *�1!& 1&# +�*# 6,2 �)/#�"6 &�3# %'3#+
6,2/ � -/,%/�*�

�� �6-# 1&# +�*# �+" ),!�1',+ ,$ 1&# � -/,%/�* ,/ 20# 1&# �/,40#  211,+ 1, ),!�1# 1&#
� -/,%/�*� �, 0-#!'$6 �+6 '+-21 ,/ ,21-21 -�/�*#1#/0� !)'!( 1&# �--/,-/'�1# 1� 
�!)'!( 1&# �"'1  211,+ 1, !/#�1# ,/ #"'1 -�/�*#1#/0��
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	 ���%����

�� �$"�# ,!� �� �-,,'&� �� 1'- �*� "%('*,"& %'*� ,!�& '&� (*' *�%� �$"�# ,!� (($1
�-,,'& "&+,��� '� ��� �!"+ �$$'/+ 1'- ,' ��� �&',!�* (*' *�% /",!'-, �$'+"& ,!�
�"�$' �'0�

�������� �����
 � ��������

�� 1'- &��� ,' %�#� �!�& �+ ,' �& �0,�*&�$ � (*' *�% ,!�, !�+ �$*���1 ���& ����� ,'
�& �)-"(%�&, �'$��*� 1'- %-+, -(��,� ,!� (*' *�% -+"& ,!� � �*' *�%%�*�+ �''$#",
���'*� "%('*,"& ,!� *�."+�� (*' *�% "&,' 1'-* �)-"(%�&, �'$��*�

�'- ��& "%('*, ,!� *�."+�� � �0,�*&�$ (*' *�%+ �*'% ,!� �)-"(%�&, �'$��* �*'/+�* '*
,!� ��+'-*�� /"&�'/� �,�* ��","& �&� �'%("$"& 1'-* � (*' *�%� (�*�'*% ,!�
�'$$'/"& +,�(+ ,' "%('*, ,!� (*' *�% "&,' 1'-* �)-"(%�&, �'$��*�

�� ��", �&� �'%("$� 1'-* � (*' *�% -+"& ,!� � �*' *�%%�*�+ �''$#",�

�� �*'% ,!� �)-"(%�&, �'$��* �*'/+�* '* ,!� ��+'-*��� �$"�# ,!� � (*' *�% 1'- /�&,
,' -(��,��

	� �$"�# ,!� *" !, %'-+� �-,,'& �&� +�$��, �%('*,�


� �& ,!� �"�$' �'0� ,1(� ,!� (�,! �&� &�%� '� ,!� *�."+�� � (*' *�% �&� �$"�# ,!� ��
�-,,'& '* �$"�# ,!� �*'/+� �-,,'& ,' $'��,� �&� +(��"�1 ,!� (�,! �&� �"$� &�%��

������� �� �

�� ���	��

�'$$'/ ,!�+� +,�(+ ,' ��� &�/ �$'�#+ �, ,!� �*' *�% ��.�$�

�� �& ,!� �)-"(%�&, �'$��* �*'/+�* /"&�'/� +�$��, �*' *�% ��1 �$"�#"& '&�� '& ",��
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������	 ������� � ������ � � �����������

�� �,*$+ 4)& 2*()4 -/53& #544/. ".% $)//3& �&7 �,/$+� �)& �&7 �,/$+ %*",/( #/8 7*,,
"00&"2�

	� �. 4)& �&7 %*",/( #/8� 490& 4)& ."-& /' 4)& #,/$+ *. 4)& �"-& '*&,% ".% 3&,&$4 4)&
#,/$+ 490& '2/- 4)& %2/0:%/7. ,*34 *. 4)& �90& '*&,% ".% 4)& ,".(5"(& �4)"4 *3� ��
'2/- 4)& %2/0:%/7. ,*34 *. 4)& �".(5"(& '*&,%�


� �0&$*'9 4)& '*,& ."-& ".% 0"4) *. 4)& �*,& �"-& '*&,%� /2 ,/$"4& 4)& '*,& 53*.( 4)&
�2/73& #544/.�

��  )&. "%%*.( " ��:� � #,/$+� 9/5 02/#"#,9 .&&% 4/ '*,, *. 4)& *.'/2-"4*/. *. 4)&
�.054 �"2"-&4&23 ".% �54054 �"2"-&4&23 4"#3 �3&& #&,/7�� �)*3 *3 ./4 %/.& 7*4)
��:	� � #,/$+3 #&$"53& 4)&9 %/ ./4 )"6& 0"2"-&4&23�

�� �,*$+ ��� �'4&2 %/*.( 4)& 02&$&%*.( 34&03 '/2 &"$) #,/$+ 9/5 0,". 4/ 53&� 9/5 $".
$",, 4)& #,/$+ '2/- 7*4)*. !�����

���
����� �	�	������ ��� ����� � ���
��

 )&. 9/5 "2& "%%*.( " � #,/$+ 4/ 9/52 ��:� �15*0-&.4 �/,%&2� 9/5 -"9 ",3/ .&&% 4/
30&$*'9 *.054 ".% /54054 0"2"-&4&23� �3& 4)& '/,,/7*.( 02/$&%52&3 4/ %&'*.& 4)&3&
0"2"-&4&23�

�� �.$& 9/5 )"6& $/-0,&4&% 4)& .&$&33"29 *.'/2-"4*/. *. 4)& �&.&2", 4"# /' 4)& �&7
�,/$+ %*",/( #/8� $,*$+ 4)& �.054 �"2"-&4&2 /2 �54054 �"2"-&4&2 4"#�
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� �$&+ �$4$/(6(4 6$% &106$,05 $ 6$%.(�  1 $'' (064,(5 61 6+( 6$%.(� &.,&- 6+( �',6 %76610�
 +( �05(46 �$4$/(6(4 ',$.1* %1: 9,.. $22($4�

�� �0 6+( �05(46 �$4$/(6(4 ',$.1* %1:� 6;2( 6+( )14/$. 2$4$/(6(4 0$/( �9+,&+ &$0 6+(0
%( 75(' ,0 6+( %.1&- 61 4()(4(0&( 6+( 2$4$/(6(4�� &.,&- 6+( '412�'190 $4419 61
&+115( 6+( '$6$ 6;2(� &.,&- 6+( 72 14 '190 $44195 61 52(&,); .(0*6+� $0' 6;2( ,0 $
'(5&4,26,10 �126,10$.��

�� �)6(4 ;17 +$8( '(),0(' 6+( 0(&(55$4; ,0276 $0' 176276 2$4$/(6(45� &.,&- 6+( ��
%76610�


������ 	 ������

 1 (',6 $0 (:,56,0* (:6(40$. � %.1&-� )1..19 6+(5( 56(25�

	� �',6 $0' &1/2,.( 6+( � %.1&- 75,0* 6+( � �41*4$//(4�5  11.-,6�


� �) 6+( %.1&- ,5 016 ',52.$;(' ,0 6+( �37,2/(06 �1.'(4 �4195(4 %(.19 6+( 241*4$/�
5(.(&6 �41*4$/� &.,&- 6+( 4,*+6 /175( %76610� $0' &+115( �()4(5+ �1'(�

�� �.,&- 6+( � %.1&-� &.,&- 6+( 4,*+6 /175( %76610� $0' 5(.(&6 �/2146�

�� �0 6+( ',$.1* %1:� 6;2( 6+( 2$6+ $0' 0$/( 1) 6+( 4(8,5(' � %.1&- $0' 24(55 6+( ��
%76610 14 &.,&- 6+( �4195( %76610 61 .1&$6( $0' 52(&,); 6+( 2$6+ $0' ),.( 0$/(�

������ 	 ���� ������� ������� ����� �����

�(4,(5 ��<�� ��!5 '1 016 $..19 56$0'$.10( � 241*4$/5 9,6+ 5&+('7.,0*� (8(06<64,**(4('�
$0' 16+(4 52(&,),&$6,105� +19(8(4� ;17 &$0 +$8( $ � 241*4$/ $5 6+( /$,0 241*4$/ %;
)1..19,0* 6+(5( 56(25�

	� �4($6( $ 0(9 ��<�� �37,2/(06 �1.'(4�


� �0 6+( .()6 5,'( 1) 6+( �37,2/(06 �1.'(4 9,0'19 �6+( �4195(4�� (:2$0' 6+(
5(.(&6,105 �%; &.,&-,0* 10 6+( 2.75 5,*05� 706,. 6+( �(5174&( �70'(4 �" �10),*� ,5
',52.$;,0*�

�� �17%.(<&.,&- �(5174&( 61 12(0 6+( �(5174&( (',614�

�� �(.(&6 6+( '()$7.6 /$,0 241*4$/ �%; &.,&-,0* 10&( 10 ,6��

� �4(55 6+( �(.(6( -(; 10 ;174 -(;%1$4' 61 '(.(6( 6+( '()$7.6 /$,0 241*4$/�

�� �(.(&6 6+( �41*4$/ /(07 $0' &+115( �(9 �41*4$/�

�� �0 6+( ',$.1* %1: 6+$6 $22($45� &+$0*( 6+(  ;2( ),(.' 61 �#� $0' 6+( .$0*7$*( 61 ��
�0 6+( �$/( ),(.'� 6;2( ,0 6+( 0$/( 1) 6+( �(5174&( �757$..; 6+( 5$/( $5 6+( 0$/(
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������
������	 ������� � ������ � � �����������

0( 5*' �26+1.'/5 �0-&'3�� �/ 5*' �+-' �#.' (+'-&� 5:1' 5*' 1#5* #/& /#.' 0( 5*' �
130)3#. 03 64' 5*' �3084' $6550/ 50 /#7+)#5' 50 5*' � 130)3#.�  *'/ 13'44 ���

 *+4 +/(03.#5+0/ +4 #-40 #7#+-#$-' +/ 5*' 0/-+/' *'-1 #/& +/ ���<
���� �03 3'-#5'&
+/(03.#5+0/� 3'('3 50 5*' ��&&+/) � �30)3#.4 50 "063 �26+1.'/5 �0-&'3� #/&
��.1035+/) �'7+4'& � �30)3#.4� 4'%5+0/4 0( �*#15'3  +/ ���<
��� 03 3'#& 5*04' 4#.'
501+%4 +/ 5*' 0/-+/' *'-1�

��������� �� ��� 	�

 *'3' #3' 4'7'3#- 8#:4 50 &'$6) 5*' � #11-+%#5+0/ 01'3#5+/) +/ 5*' ���� +/%-6&+/)
printf( ) &'$6))+/)� 3'('3'/%' 5#$-' .0/+503+/)� 4+/)-'<48''1 .0&' &'$6))+/)��
 *' � �'$6))'3 +4 #-40 #7#+-#$-' (03 &'$6))+/) #11-+%#5+0/4� �'('3 50 �*#15'3 �� ; *' �
�11-+%#5+0/ �'$6))'3 (03 �'3+'4 �	<�	 ���4�� (03 .03' +/(03.#5+0/�

����

 *' 0/-: 8#: 50 7+'8 +/5'3/#- � #11-+%#5+0/ &#5# 8+5*065 5*' �
�'$6))'3 +4 50 %01: 5*' &#5# (30. +54 � 7#3+#$-' -0%#5+0/ 50 #/ 6/64'&
��� 3'('3'/%' 5#$-' -0%#5+0/�

������ � ��������� ������� ��!�� ��� �

 *' 64' 0( printf( ) 50 &'$6) # � #11-+%#5+0/ 36//+/) +/ # �'3+'4 �	<�	 ��� +4 7'3:
4+.+-#3 50 64+/) printf( ) 50 &'$6) 5*' 4#.' � #11-+%#5+0/ 6/&'3 ��<����  *' �
4063%' %0&' .645 $' .0&+(+'& 50 %0/5#+/ printf( ) 45#5'.'/54�  *' printf( )
45#5'.'/54 4*06-& $' 1-#%'& +/ 5*' 4063%' %0&' 50 1307+&' # 30#& .#1 0( 5*' '9'%65+0/
1#5* #/& 50 &+41-#: 5*' 7#-6' 0( #/: ,': &#5# +5'.4�

����

�/ 03&'3 (03 printf( ) 50 803,� 5*' ��!�4 4'3+#- 1035 .645 $'
%0/(+)63'& (03 message generation (MSG) .0&'� �( 5*' ��!4
4'3+#- 1035 +4 /05 %0/(+)63'& (03 MSG.0&' #/& printf( ) +4 %#--'&�
/0 %*#3#%5'34 #3' 1-#%'& +/50 5*' 13+/5 26'6'� 5*' 3'563/ 7#-6' (30.
printf( ) +4 <
� #/& #/ �95'3/#- �-0%, �6/  +.' '3303 8+-- $' -0))'&
+/ 5*' ��� (#6-5 5#$-'�

��������� ����� 
���������

�4 8+5* printf( ) &'$6))+/)� 5*' '9'%65+0/ 1#5* #/& ,': &#5# +5'.4 .#: $'
&'5'3.+/'& $: .0&+(:+/) # � #11-+%#5+0/ 50 1-#%' 5*+4 +/(03.#5+0/ +/50 6/64'& #3'#4 0(
5*' )-0$#- ��� 3'('3'/%' 5#$-'4 ���� ��� � � ������ '5%�� #/& 5*'/ 7+'8+/) 5*' 4#7'&
'9'%65+0/ 30#& .#1 #/& ,': &#5# +5'.4 5*306)* 5*' �0)+%.#45'3 �	 130)3#..'3�4
0/-+/' 3'('3'/%' &+41-#:�4��
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�&���  �"!�"����"�# �!!���$ �!" ��"��# ��� ��# �#�"�# �� %�� � �%�%#$ ���
 ���&�	�	�

	�����	���� ��
�� �	���� ����� �����

��"��(� ��� ��'��( 
�0	� ���(� ,��$ *(�� �$ �%$ *$�)�%$ ,�)� ��"��(� ��� �%���#�()�'

�0	� (%�),�'�� (*&&%') � (�$�"�0(,��& &'%�'�# ���*� �%##�$�� ���$ )��(
�%##�$� �( �((*��� )�� ��� ,�"" �-��*)� %$� (,��&� �(� %� (�$�"� (,��& ���*� #�.
&'%+� ��"&�*" �$ ���*���$� � �&&"���)�%$( �$ � ��'��( 
�0	� ���� �%' ��)��"( %$ *(�$� )��
(�$�"�0(,��& ���*� ,�)� )�� ���*���' '���' )% ���&)�' 	� /��� � �&&"���)�%$ ��*���'
�%' ��'��( 
�0	� ���(��

�$ %'��' �%' (�$�"� (,��& ���*� �$ )�� ��� )% ��� �$ )�� ���*���$� %� � �&&"���)�%$(� �) �(
$���((�'. )��) )�� � �&&"���)�%$ &'%+��� (%#� �$�%'#�)�%$ ���! )% )�� *(�'� ���(
�$�%'#�)�%$ #�. �� ��$�'�)�� �. printf( ) ()�)�#�$)( )% )�� (�'��" &%') %' �.
�%&.�$� !�. ��)� +�"*�( �$)% �$ *$*(�� &%')�%$ %� )�� ��� '���'�$�� )��"��(��
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�. 42% 2)-'+% 26%%/ $%"4'� 3(% �.')#,!23%1 �� /1.'1!,,%1 ,423 "% .-+)-% 6)3( 3(%
��� !-$ 3(% ��� ,423 "% )- STOP,.$%� �8 /1%22)-' ���:�� 3(% ��� 6)++ "%
#.,,!-$%$ 3. %7%#43% ! 2)-'+% 26%%/�  .4 ,!8 2/%#)&8 ! &)123 2#!- 26%%/ "8 %-3%1)-'
0 .- 3(% #.,,!-$ +)-% !-$ 3(%- /1%22)-' ���:�� �4"2%04%-3 26%%/2 ,!8 "% 2)-'+8
%7%#43%$ "8 /1%22)-' ���:� 6)3( -. 5!+4% .- 3(% #.,,!-$ +)-%� �& !-.3(%1 &)123 2#!-
26%%/ )2 $%2)1%$ !3 !-8 3),%� %-3%1 0 .- 3(% #.,,!-$ +)-% !'!)- !-$ /1%22 ���:��

�(% ,.23 #.-5%-)%-3 6!8 3. !##.,/+)2( ! 2)-'+% 26%%/ $%"4' )2 !2 &.++.62�

�� �-241% 3(!3 3(% � !//+)#!3).- )2 #./8)-' !-8 *%8 $!3! )-3. 4-42%$ ��� 1%&%1%-#%
3!"+% !1%!2 �&.1 %7!,/+%� �� ,%,.18� 2. 3(!3 3(% �.')#,!23%1 �� 2.&36!1%
$)2/+!82 3()2 $!3!�

	� �& !++ .& 3(% $!3! 3. "% 5)%6%$ )2 )- .-% ��� 1%&%1%-#% ,%,.18� 2%+%#3 3(!3
1%&%1%-#% 3!"+% &.1 $)2/+!8 42)-' 3(% �.')#,!23%1 �� 1%&%1%-#% 3!"+% $)2/+!8
&4-#3).-� �& ,4+3)/+% 1%&%1%-#% 3!"+%2 !1% "%)-' 42%$ 3. 23.1% 3(% � !//+)#!3).-
$!3! 6()#( )2 3. "% 5)%6%$� ! ,)7%$ 1%&%1%-#% 3!"+% ,!8 "% #1%!3%$ !-$ 5)%6%$
42)-' 3(% 1%&%1%-#% 3!"+% $)2/+!8 &4-#3).-�


� �()+% $)2/+!8)-' 3(% 2%+%#3%$ 1%&%1%-#% 3!"+%�2�� )-)3)!+)9% !-8 -%#%22!18
1%&%1%-#% +.#!3).-2� 24#( !2 3(.2% +.#!3).-2 )- 6()#( 3(% � !//+)#!3).- 6)++ %7/%#3
$!3! 3. "% "43 6()#( 3(% +!$$%1 +.')# /1.'1!, 6)++ -.3 )-)3)!+)9% /1).1 3. #!++)-'
3(% � !//+)#!3).-�

�� �()+% 23)++ 5)%6)-' 3(% 2%+%#3%$ 1%&%1%-#% 3!"+%�2�� %-3%1 0 .- 3(% #.,,!-$ +)-%
!-$ /1%22 ���:� 3. #.,,!-$ 3(% ��� 3. %7%#43% ! 2)-'+%� &)123 2#!- 26%%/�

�� �(%#* 3(% $!3! 5!+4%2 )- 3(% $)2/+!8%$ 1%&%1%-#% 3!"+%�2� !'!)-23 $%2)1%$ �
!//+)#!3).- ./%1!3).-�

� �& 3(%1% !1% -. %11.12 !3 3()2 /.)-3� 3(% $%"4' /1.#%22 ,!8 "% #.,/+%3%� �& 3(%
/1."+%, 6!2 1%+!3%$ 3. &)123 2#!-� -. &413(%1 !#3).- )2 1%04)1%$� �&� (.6%5%1� 3(%
/1."+%, )2 -.3 ! &)123 2#!- /1."+%,� /1%22 ���:� !'!)- &.1 !-.3(%1 26%%/ .& ���
+!$$%1 %7%#43).-� �. 3. 23%/ ��

�� �& 3(%1% !1% %11.12� )-2/%#3 3(% � 2.41#% #.$% !-$ 3(% 1%#%)5%$ $!3! 3. )2.+!3% 3(%
/1."+%,� �& 3(% /1."+%, #!- "% )2.+!3%$ !-$ #.11%#3%$� 1%"4)+$ !-$ 1%:),/.13
3(% � !//+)#!3).-� �. "!#* 3. 23%/ 	�

�� �& 3(% /1."+%, #!--.3 "% )2.+!3%$� )3 ,!8 "% -%#%22!18 3. (!5% 3(% � !//+)#!3).-
#./8 ,.1% /)%#%2 .& )-&.1,!3).- )-3. 3(% 1%&%1%-#% 3!"+%�2� )3 )2 42)-'� �.$)&8
3(% � 2.41#% #.$% 3. #./8 ,.1% )-&.1,!3).-� 3(%- 1%"4)+$ 3(% � "+.#*� !$$ )3 3.
3(% �.')#,!23%1 �� +)"1!18� 1%:),/.13 3(% � !//+)#!3).- )-3. 3(% &.+$%1� !-$ 23.1%
3(% 4/$!3%$ &.+$%1 3. 3(% ���� �. "!#* 3. 23%/ 	�
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 ��"������� ��� #��� ����� ��%� \s9070c �  ���� ���  #� �!������ ����� #����
��"� �$������ �� ������� example1 ��� example2 � ���� �!������ ��% ��� ����  ��
����� ��!��� ���� LIMIT.C � LIMIT.C ���"���� �� ���!� �� ��� �� � �!�� ��� #���� ��!��
�� #��  �� �� ������ ������ �! ��� ��� ���� #��  �� �� 
�

LIMIT �� �� ������� ��� ������� #���� ����� ������ � �!���� "��!� ������ � ��# ���� 
��� � ���� ���� ��� �� !���� �� ��������%� � ������ �� "��!� #���� �� #� ���  �� ������ ��
 �� �!���� "��!� �� ��#��  ���  �� ��# ���� �� ������  ���  �� ���� ���� �  ��� LIMIT
#��� �� !�� ��# ���� �� ���� ���� � ������ �"��%� LIMIT  ����  ���� ���! ������ ���
��� �� !���  #� �! �! ������ ���� ��  ���� ���! ������ ��� ����������  � � �!���� 
"��!�� � ��# ���� "��!�� ��� � ���� ���� "��!�� ��  #� �! �! ������ ��� ���  ��
�!���� "��!�� ������ �� �� ��������%� ���  #� ����� ������ ��� �� � ���# ��� ���� ������
#���� ��� �� � � ��� �� ������ �"��%� �� �! �! ��������� �!����  #��� 	 ������ ����� ����
 �  ��� �$ ����� ����� ��!�� ���� ����  �� �����#����
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�%� � �! �!����!�" �  ���# � ! ��!��" 
�� ���" �"�!�" ���$�� � �$�$"# �

	 ���%����

� #�� "�� �� �����! ����� !$�� ���%�� ������� ���#���" #�� �$!!��# %��$�� �������
���#���" #�� ���� ����# %��$�� ��� ������	 ���#���" #�� ��& ����# %��$�� ����� �"
"��&� ����&�

�+/%-5&' >1-%%����
*�

�&'(+/' ��"���"��� �8�
�&'(+/' ��"���"��� �8��

.#+/� 3*024 +/4 �+/154"6#-5'	 �� 1#2#.'4'2   ��
3*024 +/4 �*+)*"-+.+4	 �� 1#2#.'4'2  � ��
3*024 +/4 �-07"-+.+4	 �� 1#2#.'4'2  � ��
3*024 +/4 �054154"6#-5'	 �� 1#2#.'4'2 ! ��
3*024 +/4 �#-#2."$+43	 �� 1#2#.'4'2 !� ��
60+& �&5..9 � �� 1#2#.'4'2 !� ��

:
�� %*'%, (02 '2202 %0/&+4+0/ *+)*"-+.+4 � -07"-+.+4
� +( '2202	 3'4 /0 107'2 (-07 #/& 2'452/	 &0/�4 %*#/)' #/9 0541543
��

+( ��*+)*"-+.+4 � �-07"-+.+4�
2'452/��������

��
� %*'%, (02 +/ 054 2#/)'
� +( +/ '8%''&3 '+4*'2 -+.+4
� 53' 4*' '8%''&'& -+.+4 6#-5' (02 4*' 054154
� '-3' 53' 4*' +/154 6#-5' (02 4*' 054154
� #-7#93 72+4' $04* *+)* #/& -07 #-#2. $+43 #112012+#4'-9
��

+( ���+/154"6#-5'� � ��*+)*"-+.+4��:
�054154"6#-5' � �*+)*"-+.+4� �� 53' *+)*"-+.+4 (02 054154 ��
�#-#2."$+43 ;� ��"���"���� �� 452/ *+)* #-#2. $+4 0/ ��
�#-#2."$+43 �� =��"���"���� �� 452/ -07 #-#2. $+4 0(( ��

< '-3' +( ���+/154"6#-5'� � ��-07"-+.+4�� :
�054154"6#-5' � �-07"-+.+4� �� 53' -07"-+.+4 (02 054154 ��
�#-#2."$+43 �� =��"���"���� �� 452/ *+)* #-#2. $+4 0(( ��
�#-#2."$+43 ;� ��"���"���� �� 452/ -07 #-#2. $+4 0/ ��

< '-3' :
�054154"6#-5' � �+/154"6#-5'� �� 53' +/ (02 054154 ��
�#-#2."$+43 �� =��"���"���� �� 452/ *+)* #-#2. $+4 0(( ��
�#-#2."$+43 �� =��"���"���� �� 452/ -07 #-#2. $+4 0(( ��

<

2'452/�����
<

��� !�#$!�  �!���#�!" �!�� #�� "�� �� �����! ����� ���� #� #�� �'#�!��� ����� ��� �!�
#�� !���� ��!!��#�� �$!!��# %��$� �� ������	� �� ������#��� �� #�� �� $# �$!!��# %��$�
����� �%�! #�� ���� ����# �� �������� ��� �� ������#��� �� #�� �� $# �$!!��# %��$� �����
$���! #�� ��& ����# �� ������	 ���# 	 �� #�� �
 ��# %��$� "#�!#��� &�#� ��������

��� �����&��� #&� "��#���" &��� ��"�!��� ��& #� ��#�!��#�%��( #�"# � ����� ��'�� �� �� ���
��& #� ��#�� #�"# � ����� ��'�� �� 	�� ��� �����!����" ��#&��� #�� #&� ��#���"
���#�!��#�%� ��� ��#��� &��� �� "��&� �� #�� #�"# ��!��"" ����� BLKHARN.C�
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�' '(�(�� �( (�� ����""�"� #� (��' ���$(�&� LIMIT.C �' (�� '�!� �" �#(� (��' �,�!$ � �"�
�" example2 � ��� �����&�"�� ��(+��" (�� (+# �,�!$ �' �' (�� !�""�& �" +���� (�'(�"�
)"��& ��.��� !�- �� ���#!$ �'���� " (��' �,�!$ �� -#) +�  )'� �"(�&��(�*� !�(�#�'
(# &�%)�'( )'�& �"$)( �"� ��'$ �- ��(� *� )�'�

��� �"(�&��(�*� �#!!�"�' +���� ��( )'�& �"$)( (# $�'' (# (�� � #�� �"� +���� ��'$ �-
��(� )$#" &�()&" #� (�� � #�� �&� �  $ ���� �"(# (�� �� � BLKHARN.C� �� � 
 �	� �' (# ��
�)� ( (��" (�� �� � "���' (# �� &�"�!�� (# FBKHARN.C� ����  (��( BLKHARN.C�' (��
��.��� (�'( ��&"�'' +���� �'  �"��� +�(� (�� �$$ ���(�#" ��" (��' ��'�� LIMIT � (# �&��(�
�" ��.��� �,��)(�� � �"� +���� $&#*���' (�� ��'�� ��
 '+��$ !����"�'!� ��� �"(�"(
#� BLKHARN.C�' "#( #" - (# $&#*��� (�� ��'�� '+��$ !����"�'!� �)( � '# (# �#"(��" �"-
�"� �  ���)���"� �#���

��� �#�� �#"(��"�� �" BLKHARN.C�#& example1 �' '�#+" �� #+�

�-0(.6)* �45)-1�,�
�-0(.6)* 92.((�����,�

�����������������������������������������������������������������������������
� �� �'06( ��:�� ��� �*/137 "-8* �*(.'3'5-104 �
�����������������������������������������������������������������������������

�)*+-0* �&���&$�!�" ��	�
�)*+-0* �&���&$�!�" ��	�
�)*+-0* !&���&$�!�" ��	�
�)*+-0* ��&���&$�!�" �
�)*+-0* � &���&$�!�" �
�)*+-0* �&���&�%#�" 	�
�)*+-0*  &���&�%#�" 	�
�)*+-0* #&���&�%#�" 
	
�)*+-0* �&���&�%#�" ��	
�)*+-0* "�&���&�%#�" �
�)*+-0* "�&���&�%#�" �
�)*+-0* "�&���&�%#�" �
�)*+-0* "&���&�%#�" �
�)*+-0* �&���&�%#�" ��
�)*+-0* ��&���&�%#�" ��
�)*+-0* ��&���&�%#�" ��
�)*+-0* ��&���&�%#�" ��
�)*+-0* ��&���&�%#�" ��
�)*+-0* ��&���&�%#�" ��
�)*+-0* �&����&�%#�" 	�
�)*+-0*  &����&�%#�" 	�
�)*+-0* �&#!��"&�%#�" 	�
�)*+-0*  &#!��"&�%#�" 	�
�)*+-0* #&#!��"&�%#�" 
	
�)*+-0* �&#!��"&�%#�" ��	
�)*+-0* "�&#!��"&�%#�" �
�)*+-0* "�&#!��"&�%#�" �
�)*+-0* "�&#!��"&�%#�" �
�)*+-0* "&#!��"&�%#�" �
�)*+-0* �&#!��"&�%#�" ��
�)*+-0* ��&#!��"&�%#�" ��
�)*+-0* ��&#!��"&�%#�" ��
�)*+-0* ��&#!��"&�%#�" ��
�)*+-0* ��&#!��"&�%#�" ��
�)*+-0* ��&#!��"&�%#�" ��
�)*+-0* ��&����&�%#�" �
�)*+-0* � &����&�%#�" �
�)*+-0* !"�&���&�%#�" ��
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�48.6>/0 G=3,;8/,=
48.�

<=,=4. <39;= 48= ' � �� �� 48:>=  :,;,70=0; ��
<=,=4. <39;= 48= '� � �� �� 48:>= � :,;,70=0; ��
<=,=4. <39;= 48= '� � � �� 48:>= � :,;,70=0; ��
<=,=4. <39;= 48= (� �� 9>=:>=  :,;,70=0; ��
<=,=4. <39;= 48= (�� �� 9>=:>= � :,;,70=0; ��
<=,=4. <39;= 48= (�� �� 9>=:>= � :,;,70=0; ��

?94/ :6.+<@00:�48= ,;2.�.3,; �,;2?� .3,; �08?:�
D
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�)*+-0* � &���&$�!�" �
�)*+-0* �&���&�%#�" 	�
�)*+-0*  &���&�%#�" 	�
�)*+-0* #&���&�%#�" 
	
�)*+-0* �&���&�%#�" ��	
�)*+-0* "�&���&�%#�" �
�)*+-0* "�&���&�%#�" �
�)*+-0* "�&���&�%#�" �
�)*+-0* "&���&�%#�" �
�)*+-0* �&���&�%#�" ��
�)*+-0* ��&���&�%#�" ��
�)*+-0* ��&���&�%#�" ��
�)*+-0* ��&���&�%#�" ��
�)*+-0* ��&���&�%#�" ��
�)*+-0* ��&���&�%#�" ��
�)*+-0* �&����&�%#�" 	�
�)*+-0*  &����&�%#�" 	�
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$ *��) )��*�%$� *�� &(%��)) %� �+�"��$� LIMIT.C �$� *�)*�$� �* �+$��( ��0
���� �%*�
�$*�(��*�,�"/ �$� �$ BATCH#%��� �(� ��)�(���� �$ ��*��"� �")% �%,�(�� �(� �+�"��$�
LIMIT.C �%( �.��+*�%$ �$ *�� ��	 �$� *�)*�$� LIMIT �$ *�� ��	� ���) )��*�%$ ��$�)��)
-�*� � ��)�+))�%$ %� -��$ *% +)� 	 �"%�!) �$� -��$ *% +)� 	 ���)�

������� 
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�% �+�"� LIMIT �) �$ example1 � #�!� \s9070c\example1 *�� ��*�,� ��0
��
��(��*%(/� �% �+�"� � 	 �"%�!� �$,%!� *�� 	 ��,�"%&#�$* )%�*-�(� �%##�$� ��"�
MKDOS.BAT)&����/�$� *�� �&&"���*�%$ ��"�$�#� *% �� �+�"*�

c:\s9070c\example1>  mkdos limit

MKDOS-�"" �$,%!� *�� ���(%)%�* 	 �%#&�"�( �$� "�$!�( *% �%#&�"� �%*� LIMIT.C �$�
BLKHARN.C�$� *��$ "�$! *�� *-% (�)+"*�$� %� ��* ��"�) �$*% %$� 
��0�.��+*��"� ��"�
LIMIT.EXE � LIMIT.C �$� BLKHARN.C�(� "%��*�� �$ *�� example1 )+���(��*%(/�
���$ MKDOS�.��+*�)� �* �(��*�) � )+���(��*%(/ +$��( example1 $�#�� DOS� ���
%� ��* ��"�) �*.OBJ � �(��*�� �(%# *�� 	 �%#&�"�( �(� �%*� &"���� �$ *�� ��(��*%(/
\s9070c\example1\dos � ���$ *�� "�$!�( �(��*�) *�� �.��+*��"� ��"� LIMIT.EXE �
*��) ��"� �) �")% &"���� �$ *�� \s9070c\example1\dos )+���(��*%(/� ��� 
��
)+���(��*%(/ +$��( EXAMPLE1�) +)�� *% �(%+& *%��*��( �"" %� *�� ��"�) )&������ *% *��

��0�.��+*��"� ,�()�%$ %� *�� LIMIT �&&"���*�%$�

�% �+�"� � 	 ���� �%&/ BLDVARS�(%# \s9070c �$*% \s9070c\example1 � ���*
BLDVARS�$� ���$�� *�� "�$� TYPE=BLOCK*% TYPE=FBK� ���$ �%""%- *�� &(%���+(�
�%( 	 �"%�!)� ��� )�#� ��"�) �.�)* �$ *�� )�#� ��(��*%(��)�

�$�� *�� �.��+*��"� LIMIT.EXE �) �(��*�� ��"" �%#&�"�) �$� *�� "�$! �) �%#&"�*�
-�*�%+* �((%(�� ���$�� *�� ��*�,� ��0
�� ��(��*%(/ *% s9070c\example1\dos ��%(
�%*� 	 �"%�!) �$� 	 ���)�� �% ����$ *�)*�$� LIMIT � */&� limit �* *�� ��0
�� &(%#&*�

c:\s9070c\example1\dos>  limit

LIMIT.EXE -�"" &(%���� *% &(%#&* �%( *�� �+((�$* �$&+* ,�"+�� ���� "�#�*� �$� "%- "�#�*�
��*�( (�*(��,�$� *�� �$&+* ,�"+�)� LIMIT.EXE -�"" ��"" main( ) *% �.��+*� *��
�&&"���*�%$ �$� -�"" *��$ ��)&"�/ *�� (�)+"*) �(%# *�� ��"" *% main( ) � � )�#&"� %� %$�
)+�� )�))�%$ �%+"� ���

INPUT VALUE:  20
HIGH_LIMIT:  30
LOW_LIMIT:  10
OK: 1, OUT: 20, HIGH ALARM: 0, LOW ALARM: 0.

INPUT VALUE: _

��� ��%,� )�'+�$�� -%+"� �� (�&��*�� +$*�" �"" (�'+�(�� *�)* ��)�) ��� ���$ �**�#&*���
�% )*%& LIMIT.EXE �$� (�*+($ *% ��0
��� &(�)) 	���0	�



�

�%�� � �! �!����!�" �  ���# � ! ��!��" 
�� ���" �"�!�" ���$�� � �$�$"# �

	 ���%����

���	 ���� �
�


��� #$"��%% �"$ �'����!� LIMIT �! example2 �% &�� %� � �% �"$ example1 �"$ �"&� 	
��"��% �!� 	 ��%� ������ &��& &�� �����$�!�� ��&)��! &�� &)" �*� #��% �% ��&'���+ �!
&�� �"�� �"!&��!�� �! &�� ���� BLKHARN.C� ��$%&�  ��� \s9070c\example2 &�� ��&�(�
��,
�� ��$��&"$+� ��*&� ��&�$ &�� BLDVARS���� �% �! �*� #�� � �� �'����!� � 	 ���
���! �!("�� &�� 	 ��(��"# �!& %"�&)�$� �"  �!� ����MKDOS.BAT%#����+�!� &��
�##����&�"! ���� !� � &" �� �'��&�

c:\s9070c\example2>  mkdos limit

�!�� LIMIT.EXE �% �$��&�� ���� �" #���% �!� &�� ��!� �" #��&� )�&�"'& �$$"$�� �!%'$�
&��& &�� ��&�(� ��,
�� ��$��&"$+ �% \s9070c\example2 � �" ����! &�%&�!� LIMIT &+#�
dos\limit �& &�� ��,
�� #$" #&�

c:\s9070c\example2>  dos\limit

�!���� example1 � LIMIT �! example2 )��� !"& #$" #& &�� '%�$ �"$ �!+ �!�"$ �&�"!�
�! example2 � LIMIT )��� "#�! &�� �!#'& ���� LIMIT.DAT � "#�! &�� "'&#'& ����
LIMIT.OUT � �!� &��! $�#��&���+ $��� � ��!� �$" &�� �!#'& ����� #�%% &�� $��� (��'�% &"
main( ) &" �*��'&� &�� �##����&�"!� �!� &��! )$�&� &�� $�%'�&% �$" &�� ���� &"main( )
&" &�� "'&#'& ����� �"  �%%���% �$� ��%#��+�� &" &�� %�$��! '!��%% � ���� "#�$�&�"! �$$"$
"��'$%� ��� �"!&�!&% "� LIMIT.OUT ��&�$ #$"��%%�!� �$� %�")! ���")�
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� �� �� �� �� � � �
� �� �� �� �� � � �
� �� �� �� �� � � �
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� ��� ��� ��� ��� � � �
� ��� �� ��� ��� � � �
� ��� ��� ��� ��� � � �
� ��� ��� ��� ��� � � �
� ��� ��� ��� ��� � � �
� ��� ��� ��� ��� � � �



�

� ���� ����� 
������ � ������� 
 ������ �� �� 	���������� �����������

������� �� ��������� ����
 ��� ��� 	��

�'$,  ,  ..*(" 2(-, � !*-") -0 � ��� (1 !3(*2 %-0 $6$"32(-, (, 2'$ �$0($1 ��8�� ���� 2'$
' 0,$11 %(*$ (1 ,-2 (,"*3#$#  1 . 02 -% 2'$ *(,) .0-"$11� �'$ ' 0,$11 (1 ,-2 0$/3(0$#
!$" 31$ 2'$  "23 * 2 0&$2 ��� 5(** .0-4(#$ 2'$ ��� 0$%$0$,"$ 2 !*$  **-" 2(-,1  ,# 5(**
 *1- .0-4(#$ 2'$ ��� 15$$. +$"' ,(1+�

�- (**3120 2$ !3(*#(,& 2'$ $6 +.*$  ..*(" 2(-, .0-&0 + LIMIT.C � + )$
\s9070c\example1 2'$  "2(4$ ��8��� #(0$"2-07�

����

�(,"$ 2'$ %(*$ LIMIT.C (1 2'$ 1 +$ %-0 !-2' example1  ,# %-0
example2  ,# 2'$ %(*$ BLKHARN.C(1 ,-2 ,$$#$#� $(2'$0 2'$ example1
-0 example2 13!#(0$"2-0($1 + 7 !$ 31$# 2- !3(*# 2'$ $6 +.*$ .0-&0 +
%-0 $6$"32(-, (, 2'$ �$0($1 ��8�� ����

�- !3(*# 2'$ 1 +.*$ .0-&0 + LIMIT.C %-0 $6$"32(-, (, 2'$ �$0($1 ��8�� ���� 31$ 2'$
%-**-5(,& .0-"$#30$1�

�� �,4-)$ 2'$ ��8��� ! 2"' %(*$ MKPLC.BAT*-" 2$# (, 2'$ \s9070c #(0$"2-07�
MKPLC0$/3(0$1 2'$ , +$ -% 2'$  ..*(" 2(-,  1  . 0 +$2$0�

c:\s9070c\example1>  mkplc  limit

	� MKPLC5(** (,4-)$  �("0-1-%2 NMAKE+ )$%(*$ 2- "-+.(*$ LIMIT.C  ,# 2'$,� (, 2'$
" 1$ -% 2'$ � !*-")� *(,) 2'$ "-+.(*$# LIMIT 5(2' 2'$ ���81.$"(%(" 03,2(+$ *(!0 0($1�
�% 2'$ "-+.(*$  ,# 13!1$/3$,2 *(,) -.$0 2(-,1 "-+.*$2$ 13""$11%3**7 �,- $00-0
+$11 &$1 #(1.* 7$# -, 2'$ 1"0$$,�� 2'$ %(*$ LIMIT.EXE 5(** 0$1(#$ (, 2'$
\s9070c\example1\plc 13!#(0$"2-07� �'$ LIMIT.OBJ �2'$ "-+.(*$0 -32.32 %(*$��
LIMIT.PPP �2'$ *(,)$0 -32.32��  ,# LIMIT.MAP �2'$ *(,)$0 -32.32 %(*$� %(*$1
.0-#3"$# (, 2'$ !3(*# .0-"$11 5(**  *1- 0$1(#$ (, 2' 2 13!#(0$"2-07�


� �, 2'$ �-&("+ 12$0 ��8�� 1-%25 0$� "0$ 2$  ,$5 .0-&0 + %-*#$0� �� )$ 130$ 2- 31$
 , +$ -2'$0 2' , LIMIT  1 2'$ .0-&0 + %-*#$0 , +$��

�� �1(,& 2'$ �-&("+ 12$0 �� *(!0 0( ,�  ## \s9070c\example1\plc\limit.exe 2-
2'$ *(!0 07�

�� �'$,  ##(,& 2- 2'$ *(!0 07� 7-3 5(** !$ .0-+.2$# %-0 2'$ ,3+!$0 -% (,.32�-32.32
. (01 LIMIT ' 1� �$1.-,# 5(2' 3�

� �(2' LIMIT.EXE (, 2'$ *(!0 07� .0-"$$# 2- (+.-02 LIMIT.EXE (,2- 7-30 ,$5*7
"0$ 2$# %-*#$0� �(2' LIMIT.EXE 13""$11%3**7 (+.-02$# (,2- 7-30 %-*#$0� 7-3  0$
,-5 0$ #7 2- "0$ 2$  * ##$0 *-&(" .0-&0 + 2- $6$0"(1$ LIMIT �

�� �(2'(, 2'$ �-&("+ 12$0 ��8�� 1-%25 0$� *$ 4$ 2'$ *(!0 0( ,  ,# $,2$0 2'$ .0-&0 +
$#(2-0� �(,"$ 2'(1 (1  ,$5 .0-&0 + %-*#$0� 2'$0$ 5(** !$ ,-2'(,& (, 2'$ * ##$0 *-&("
.0-&0 +�



�

�$�� � � �� ���� �! ������" �� �� ��! 	�� ���! �!� �! ���#�� � 
#�#!" �		� ��$�����

� �',�+- -"�  (%%(0#'! +.'!, ( %����+ %(!#��

���'$���)���������$ �"��� �"$ ��%&�!� �(� #�� 	�"�� ���

�� �-(+� -"�  (%��+ -( -"� ��� .,#'! -"� �(!#�&�,-�+ �� ,-(+�  .'�-#('�

��� �'�� -"� )+(!+�&  (%��+ #, ,.���,, .%%2 ,-(+�� -( -"� ���� +�-.+' -( -"� )+(!+�&
��#-(+ �#,)%�2�

��� �#-" -"� �(!#�&�,-�+ �� )+(!+�&&�+ ('%#'� �'� �*.�% -( -"� ���� )%��� -"� ��� #'
RUN&(���

�"� �1��.-#(' ( -"� � �%(�$ LIMIT ��' �� -�,-�� �2 )%��#'! �#  �+�'- /�%.�, #'-(
�������� �������� �'� ������	� ����%% -"�- ������� #, -"� �.++�'- /�%.�� ������� #,
-"� "#!" %#&#-� �'� ������	 #, -"� %(0 %#&#-� �, �"�'!�, �+� &��� -( ��������
�������� �'��(+ ������	 0�-�" �, -"� /�%.�,  (+ ������	� �������� �'� ������	
�"�'!�� �+2 �'-�+#'! �#  �+�'- /�%.�,  (+ �������� �������� �'� ������	�

�������)������%& ���'�% �"$ ������� �! &�� ��$��% ��)�� ��
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� ���� ����� 
������ � ������� 
 ������ �� �� 	���������� �����������

� �
��	 ���� � ���

��� �'�� ��" �� #��" "��#��� ��$�� �� �$��# �" ��#��! � � ����� ��� � ���� ���!� �" ��
��%��#��� #� ��%��� � � ����� �� #�� "�$!�� ��� �� �$��# ��#� � � ���� ��� �'�� ���
�

�� &�$�� �� ��"# �$��# �" � � ���� 	�&�%�!� �� #�� "�$!�� ����  �!���#�!" &�!�
������� #� ����#���  ���#� #�� ��� ���! &�$�� ��"�!# ���!�!( ����" �" "��&� �� #��
�����&��� �'�� ��"�

�-1'/7() @3/''����
,�

�()*-1) ��$���$� � �:�
�()*-1) ��$���$� � �:��

0%-1� */2%6 �-1376$8%/7)	 �� 3%4%0)6)4 " ��
*/2%6 �,-+,$/-0-6	 �� 3%4%0)6)4 "� ��
*/2%6 �/29$/-0-6	 �� 3%4%0)6)4 "� ��
*/2%6 �276376$8%/7)	 �� 3%4%0)6)4 # ��
5,246 -16 �%/%40$&-65	 �� 3%4%0)6)4 #� ��
82-( �(700; � �� 3%4%0)6)4 #� ��

�� ',)'. 6,%6 %// 3%4%0)6)45 ,%8) &))1 3428-()(
��

-* ��-1376$8%/7) �� �!��� ==
�,-+,$/-0-6 �� �!��� ==
�/29$/-0-6 �� �!��� ==
�276376$8%/7) �� �!��� ==
�%/%40$&-65 �� �!����

4)6741��������
<
�� ',)'. *24 )4424 '21(-6-21 ,-+,$/-0-6 � /29$/-0-6
� -* )4424	 5)6 12 329)4 */29 %1( 4)6741	 (21�6 ',%1+) %1; 2763765
��

-* ��,-+,$/-0-6 � �/29$/-0-6�
4)6741��������

��
� ',)'. *24 -1 276 4%1+)
� -* -1 ):'))(5 )-6,)4 /-0-6
� 75) 6,) ):'))()( /-0-6 8%/7) *24 6,) 276376
� )/5) 75) 6,) -1376 8%/7) *24 6,) 276376
� %/9%;5 94-6) &26, ,-+, %1( /29 %/%40 &-65 %334234-%6)/;
��

-* ���-1376$8%/7)� � ��,-+,$/-0-6��<
�276376$8%/7) � �,-+,$/-0-6� �� 75) ,-+,$/-0-6 *24 276376 ��
�%/%40$&-65 =� ��$���$� �� �� 6741 ,-+, %/%40 &-6 21 ��
�%/%40$&-65 �� ?��$���$� �� �� 6741 /29 %/%40 &-6 2** ��

> )/5) -* ���-1376$8%/7)� � ��/29$/-0-6�� <
�276376$8%/7) � �/29$/-0-6� �� 75) /29$/-0-6 *24 276376 ��
�%/%40$&-65 �� ?��$���$� �� �� 6741 ,-+, %/%40 &-6 2** ��
�%/%40$&-65 =� ��$���$� �� �� 6741 /29 %/%40 &-6 21 ��

> )/5) <
�276376$8%/7) � �-1376$8%/7)� �� 75) -1 *24 276376 ��
�%/%40$&-65 �� ?��$���$� �� �� 6741 ,-+, %/%40 &-6 2** ��
�%/%40$&-65 �� ?��$���$� �� �� 6741 /29 %/%40 &-6 2** ��

>

4)6741�����
>

��� ��� ���! ��"�!#" !$�#��� ���!�!( ����" #� ������ #�� ����#���  ���# %�!�����"� ���" �"
��# �  !����� ��! � ���" $���! �)���� ����$"� #�� !$�#��� ���!�!��" �!� ����&��� 
�
#�� ��� �$���� ��&�%�!� #��"� ����" "��& $ �" $�!�"��%�� �'#�!���"� 
� #��" ��"� #��
!$�#��� ���!�!( ���� �����# �� �������#�� ��� LIMIT "��$�� �� �$��# ��#� � � ������
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�$�� � � �� ���� �! ������" �� �� ��! 	�� ���! �!� �! ���#�� � 
#�#!" �		� ��$�����
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����� �����

�# ��( ��  �""���� #� �������#� !$�#��� ���!�!( ����"� �� ���� #�� ����"� ���# #��
plcc9070.mkd ���� �� #�� \s9070c ��!��#�!( �" �����&"


�� �� plcc9070.mkd #��!� �" � ������#
 )#�  !�%��� � �������� "�$!�� ��� �""����(
����� $�������# #�� �����&��� ������ ��� ��'# ���� ����" ���� #��"


#CFLAGS=–Fc

����%� #�� � �!�� #�� "#�!# �� #�� �����

�� ����#� limit.obj �� #�� plc "$���!��#�!(� ��� !��$��� limit �

�� ���!� "��$�� �� � ����� limit.cod � �� #�� "��� ��!��#�!( �" limit.c � ��# #��" ����
��� ���� ��! #�� $�!�"��%�� �'#�!��� �$��#��� ����"� � �$��#��� ���� &��� �� � ���� &�#�
#�� &�!� )����� �����&�� �( #�� �$��#��� �����

	� ���� #��" ���� �" ����#��� #�� ���� �� ���� �!�� #�� "�$!�� ���� ���%� #�� ���� �" #��
��"# �����( "�$!�� �� #�� !$�#��� ���!�!( ����� �!( #� !�&!�#� #�� ���� #� ��# ��%���
#�� !$�#��� ���!�!( �����
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�$�����$����� ����!�� � �#����� � ����� ��$�� 
������!��� �"�������!

���!��� �	 �� !����� ������ � ���

�� �!���� ��� � ��	 ����������� �� �� ��� ��������	�
�� �����������"� ��� ������
��������� ��� ���� �!���� ��  ������ ���������� ��������� � ���� ���� ������� ��
�� ��� ����� 	����	� �  ���������� ��� ������ ��	���
�� �� ��� � ���� �

#define _TESTHARN_
#include <stdio.h>
#include “plcc9070.h”
/****************************************************************
 *          GEFanuc 90-70 PLC Memory Size Declarations          *
 ****************************************************************/
#define L_MEM_WORDS 1024
#define P_MEM_WORDS 1024
#define R_MEM_WORDS 1024
#define AI_MEM_WORDS 64
#define AQ_MEM_WORDS 64
#define I_MEM_BYTES 256
#define Q_MEM_BYTES 256
#define T_MEM_BYTES 32
#define M_MEM_BYTES 512
#define SA_MEM_BYTES 16
#define SB_MEM_BYTES 16
#define SC_MEM_BYTES 16
#define S_MEM_BYTES 16
#define G_MEM_BYTES 160
#define GA_MEM_BYTES 160
#define GB_MEM_BYTES 160
#define GC_MEM_BYTES 160
#define GD_MEM_BYTES 160
#define GE_MEM_BYTES 160
#define I_DIAG_BYTES 256
#define Q_DIAG_BYTES 256
#define I_TRANS_BYTES 256
#define Q_TRANS_BYTES 256
#define T_TRANS_BYTES 32
#define M_TRANS_BYTES 512
#define SA_TRANS_BYTES 16
#define SB_TRANS_BYTES 16
#define SC_TRANS_BYTES 16
#define S_TRANS_BYTES 16
#define G_TRANS_BYTES 160
#define GA_TRANS_BYTES 160
#define GB_TRANS_BYTES 160
#define GC_TRANS_BYTES 160
#define GD_TRANS_BYTES 160
#define GE_TRANS_BYTES 160
#define AI_DIAG_BYTES 64
#define AQ_DIAG_BYTES 64
#define RSB_MEM_BYTES 688
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#include “tharndat.inc”

static short int X1;/* input 1 parameter */
static short int Y1;/* output 1 parameter */
void plc_sweep(void)
{

for(;;) {
printf(“Enter number : ”);

scanf(“%ud”,&X1);
main(&X1, &Y1);

printf(“%u!: %u\n”,X1,Y1);
}

}

��� �������  �� �������  �� � �� FACT.C� ���"� ����"�

/*
 * This will calculate the factorial of a number X! where:
 *
 * 0! = 1
 * X! = (X–1)!*X
 */

#include “plcc9070.h”

int main(short int *X1,short int *Y1) {
int I,J;
short int xy;

/*
 * 0! = 1
 */
(*Y1) = 1;
for(I=1;I<=(*X1);I++){

/*
 * I! = (I–1)! * I
 */
xy = 0;

for(J=0;J<I;J++) xy += (*Y1);

(*Y1) = xy;
}
return OK;

}

��� �#����� ��� � ������ ���� ����!���  �� �������  ��� ����� ��$ �� � � 	�
 �!���
����� ��$� �� �!��� ��� ���!�  ��� ������� ��� �����"  �� ��� �!� ���� ��� ���������
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��� �����  ��#������ ��� !�� �%����� � �  ����� ��!����!�#� ��!������� � ��!�� ����
#�� ��� ��� �� ���� " ��� �%������ � � �"�������� ��� �����  ���
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#define _TESTHARN_
#include <stdio.h>
#include “plcc9070.h”

/****************************************************************
 *          GEFanuc 90-70 PLC Memory Size Declarations          *
 ****************************************************************/
#define L_MEM_WORDS 1024
#define P_MEM_WORDS 1024
#define R_MEM_WORDS 1024
#define AI_MEM_WORDS 64
#define AQ_MEM_WORDS 64
#define I_MEM_BYTES 256
#define Q_MEM_BYTES 256
#define T_MEM_BYTES 32
#define M_MEM_BYTES 512
#define SA_MEM_BYTES 16
#define SB_MEM_BYTES 16
#define SC_MEM_BYTES 16
#define S_MEM_BYTES 16
#define G_MEM_BYTES 160
#define GA_MEM_BYTES 160
#define GB_MEM_BYTES 160
#define GC_MEM_BYTES 160
#define GD_MEM_BYTES 160
#define GE_MEM_BYTES 160
#define I_DIAG_BYTES 256
#define Q_DIAG_BYTES 256
#define I_TRANS_BYTES 256
#define Q_TRANS_BYTES 256
#define T_TRANS_BYTES 32
#define M_TRANS_BYTES 512
#define SA_TRANS_BYTES 16
#define SB_TRANS_BYTES 16
#define SC_TRANS_BYTES 16
#define S_TRANS_BYTES 16
#define G_TRANS_BYTES 160
#define GA_TRANS_BYTES 160
#define GB_TRANS_BYTES 160
#define GC_TRANS_BYTES 160
#define GD_TRANS_BYTES 160
#define GE_TRANS_BYTES 160
#define AI_DIAG_BYTES 64
#define AQ_DIAG_BYTES 64
#define RSB_MEM_BYTES 688
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#include “tharndat.inc”
typedef struct _io_spec_rec *_io_spec_rec_ptrs;
extern _io_spec_rec_ptrs spec_data_ptrs[16];

void plc_sweep(int argc,char *argv, char *envp)
{

int I,J;
unsigned int input;
word *word_array;
byte *byte_array;

/*
 *  Loop forever
 *      Prompt user for input spec values.
 *      Call main to execute block.
 *      Print out results.
 *  End loop
 */

while (1)  {
/*
 * Get input specs
 */
for(I=0;I<8;I++) {

/* IF current input spec exists */
if(spec_data_ptrs[I]–>data != NULL) {

printf(“INPUT SPEC %d ”,I+1);

/* This will get the input spec in bytes or words  */
/* depending on the type.                          */
if(spec_data_ptrs[I]–>spec_type == BYTE_IO_SPEC_TYPE)
{

printf(“(in bytes): ”);
byte_array = spec_data_ptrs[I]–>data;
for(J=0;J<(spec_data_ptrs[I]–>byte_len);J++) {

scanf(“%d”,&input);
byte_array[J] = (byte)input;

}
}
else {

printf(“(in words): ”);
word_array = (word *)(spec_data_ptrs[I]–>data);
for(J=0;J<(spec_data_ptrs[I]–>byte_len/2);J++) {

scanf(“%d”,&input);
word_array[J] = input;

}
}

}/* end IF current input spec exists */
}

/*
 * End of Get input specs
 */

/* in1 is bubble sorted to out2              */
main();

/*
 * Print output specs
 */
for(I=0;I<8;I++) {

/* IF current output spec exists */
if(spec_data_ptrs[I+8]–>data != NULL) {

printf(“OUTPUT SPEC %d ”,I+1);

 /* This will get the input spec in bytes or words  */
/* depending on the type.                          */
if(spec_data_ptrs[I+8]–>spec_type == BYTE_IO_SPEC_TYPE) {

printf(“(in bytes): ”);
byte_array = spec_data_ptrs[I+8]–>data;
for(J=0;J<spec_data_ptrs[I+8]–>byte_len;J++) {

printf(“%d ”,byte_array[J]);
}

}
else {

printf(“(in words): ”);
word_array = (word *)(spec_data_ptrs[I+8]–>data);
for(J=0;J<(spec_data_ptrs[I+8]–>byte_len/2);J++)

printf(“%d ”,word_array[J]);
}

}/* end IF current input spec exists */
}

printf(“\n”);
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/*
 * End of Print output specs
 */

/*
 * To further mimic PLC operation, now
 * clear the FIRST SCAN status bit.
 */
__fst_scn = 0;

}
}

��� ������ ��� ������ ����� �� BUBBLE.C ����� ������

#include “plcc9070.h”
IN1_B(batch,10);
OUT2_B(queue,10);

int main() {
int I,J,LOWVALUE;
int i;
byte temp;

for (I=0;I < 9;I++) {
LOWVALUE = I;
for(J=I+1;J < 10;J++) {

 if(batch[LOWVALUE] > batch[J]) LOWVALUE = J;
}
if (I != LOWVALUE) {

 /* Swap the values */
temp = batch[LOWVALUE];
batch[LOWVALUE] = batch[I];
batch[I] = temp;

}
}
for (I=0;I < 10;I++) {

queue[I] = batch[I];
}

}/* end bubble_sort */

��� � ���� ��  �����	
 ���� �������� ��� ������� ���� ��������! �  �������� �
������ ����� ��������!� �� ����� ���� ��������� ������ ��� ������������ �� ��� �� �
��������
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���) %$ �� �)�&-�,-�)�& �+�#&"� ��(( %$ �%'
�)�$��"%$� � �'%�'�#
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�# �)� �  BUBBLE� !��� EXSAP (�� ��(�*� ��&��(#&-� �"�� �" (�� �,�!$ � ��&��(#&-�
�"*#�� (�� 	 ��*� #$!�"( '#�(+�&� �#!!�"� �� �  MKDOS.BAT '$����-�"� (��
�$$ ���(�#" (# �� �)� (�

c:\s9070c\exsap> mkdos bubble

MKDOS+�  �"*#�� (�� ���&#'#�( 	 �#!$� �& �"�  �"��& (# �#!$� � �#(� BUBBLE.C�"�
SAPHARN.C�"� (��"  �"� (�� (+# &�') (�"� #����( �� �' �"(# #"� 
��/�,��)(�� � �� �
BUBBLE.EXE� BUBBLE.C�"� SAPHARN.C�&�  #��(�� �" (�� �,'�$ ')���&��(#&-� ���"
��
�� �,��)(�'� �( �&��(�' � ')���&��(#&- )"��& EXSAP"�!�� DOS� ��� #����( �� �'
�*.OBJ � �&��(�� �&#! (�� 	 �#!$� � �&� �#(� $ ���� �" (�� ��&��(#&-
\s9070c\exsap\dos � ���" (��  �"��& �&��(�� (�� �,��)(�� � �� � BUBBLE.EXE� (��'
�� � �' � '# $ ���� �" (�� \s9070c\exsap\dos ')���&��(#&-� ��� 
�� ')���&��(#&-
)"��& EXSAP�' )'�� (# �&#)$ (#��(��& �  #� (�� �� �' '$������ (# (�� 
��/�,��)(�� �
*�&'�#" #� (�� ����� �$$ ���(�#"�

�"�� (�� �,��)(�� � BUBBLE.EXE�' �&��(�� ��  �#!$� �' �"� (��  �"� �#!$ �(� +�(�#)(
�&&#&� 	 � #��' �"� '(�"�� #"� 	 $&#�&�!' +#&� (�� '�!� +�-� ���"�� (�� ��(�*�
��/
�� ��&��(#&- (# \s9070c\exsap\dos � �# ����" (�'(�"� BUBBLE� (-$� �)�� � �(
(�� ��/
�� $&#!$(�

c:\s9070c\exsap\dos> bubble

BUBBLE.EXE+�  $&#���� (# $&#!$( �#& (�� '�.� #� (��  �'( �"� (�� � �!�"(' #� (��(  �'(�
��(�& ��((�"� (�� �"$)( *� )�'� BUBBLE.EXE+�  ��  !��"� � (# �,��)(� (�� �$$ ���(�#"
�"� +�  (��" ��'$ �- (�� &�') (' �&#! (�� ��  (# !��"� �� � '�!$ � #� ')�� � '�''�#"
�#) � ���

INPUT SPEC 1 (in bytes): 4
3
2
1
5
6
7
8
0
9
OUTPUT SPEC 2 (in bytes):
0 1 2 3 4 5 6 7 8 9
INPUT SPEC 1 (in bytes): _

��� ��#*� '�%)�"�� +#) � �� &�$��(�� )"(� �  &�%)�&�� (�'( ��'�' ��� ���" �((�!$(���
�# '(#$ BUBBLE.EXE�"� &�()&" (# ��/
��� $&�'' 	��/	 �$&�'' (�� 	#"(&# ��- �"�
	 �( (�� '�!� (�!���
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�'$,  12 ,# *-,$ � .0-&0 + (1 !3(*2 %-0 $6$"32(-, (, 2'$ �$0($1 ��9� ���� 2'$ %(*$
SAPHARN.C(1 ,-2 (,"*3#$#  1 . 02 -% 2'$ *(,) .0-"$11� SAPHARN(1 ,-2 0$/3(0$# !$" 31$
2'$  "23 * 2 0&$2 ��� 5(** .0-4(#$ 2'$ ��� 0$%$0$,"$ 2 !*$  **-" 2(-,1  ,# 5(**  *1-
.0-4(#$ 2'$ ��� 15$$. +$"' ,(1+�

�- (**3120 2$ !3(*#(,& 2'$ $6 +.*$  ..*(" 2(-, .0-&0 + BUBBLE.C� + )$
\s9070c\exsap 2'$  "2(4$ ��9��� #(0$"2-07�

�- !3(*# 2'$ 1 +.*$ .0-&0 + BUBBLE.C %-0 $6$"32(-, (, 2'$ �$0($1 ��9� ���� "0$ 2$  
%-*#$0 (, 2'$ �-&("+ 12$0 ��9� 1-%25 0$ �+ )$ 130$ 2- 31$  , +$ -2'$0 2' , BUBBLE 1
2'$ %-*#$0 , +$�� �,"$ 2'$ %-*#$0 ' 1 !$$, "0$ 2$#� (,4-)$ 2'$ ��9��� ! 2"' %(*$
MKPLC.BAT*-" 2$# (, 2'$ \s9070c #(0$"2-07� MKPLC0$/3(0$1 2'$ , +$ -% 2'$
 ..*(" 2(-,  1  . 0 +$2$0�

c:\s9070c\exsap>  mkplc  bubble

MKPLC5(** (,4-)$  �("0-1-%2 NMAKE+ )$%(*$ 2- "-+.(*$ BUBBLE.C ,# 2'$, *(,) 2'$
"-+.(*$# BUBBLE5(2' 2'$ ���91.$"(%(" 03,2(+$ *(!0 0($1� �% 2'$ "-+.(*$  ,#
13!1$/3$,2 *(,) -.$0 2(-,1 "-+.*$2$ 13""$11%3**7 �,- $00-0 +$11 &$1 #(1.* 7$# -, 2'$
1"0$$,�� 2'$ !3(*# .0-"$11 5(** .0-+.2 %-0  %-*#$0 , +$� �,2$0 2'$ %-*#$0 , +$ �31$ 2'$
%3** ��9��� . 2' (% 2'$ %-*#$0 (1 ,-2  13!#(0$"2-07 -% \s9070c\exsap �� �'(1 5(**
(+.-02 2'$ 12 ,# *-,$ � .0-&0 + (,2- 2'$ %-*#$0 "0$ 2$# !7 �-&("+ 12$0� �, 2'$ ���
13!#(0$"2-07 5(** !$ BUBBLE.OBJ�2'$ "-+.(*$0 -32.32 %(*$�� BUBBLE.PPP�2'$ *(,)$0
-32.32 %(*$��  ,# BUBBLE.MAP�2'$ *(,)$0 + .%(*$�� �, 2'$ \s9070c\exsap #(0$"2-07
2'$0$ 5(** !$ BUBBLE.DBG� �, 2'$ %-*#$0 2'$0$ 5(** !$ BUBBLE.STA� 31(,& 2'(1 %(*$ 2'$
12 ,# *-,$ � .0-&0 + " , !$ +-4$# 2- -2'$0 %-*#$01 31(,& �-&("+ 12$0 �%0-+
�-&("+ 12$0 � (, �$,3 �� � 32(*(2($1� �
 12 ,# *-,$ +$0&$�� �- ,-2 207 #-(,&  ���
"-.7�

�, 2'$ �-&("+ 12$0 ��9� �0-&0 ++(,& 1-%25 0$� $,2$0 2'$ �0-&0 + �$"* 0 2(-, �"0$$,
�.0$11 �	�� �$62� '(2 �	 2- (,1$02 2'$ 12 ,# *-,$ � .0-&0 + (,2- 2'$ �0-&0 + �$"* 0 2(-,
�"0$$,� �'$, '(2 ��� 2-  ""$.2 2'$ .0-&0 + , +$� �'$ '(&'*(&'2 1'-3*# 0$+ (, -, 2'$
12 ,# *-,$ � .0-&0 +� �- 2- 2'$ "-,20-* 1"0$$, �.0$11 ��� 2- 1.$"(%7 2'$ .0-&0 +
-.2(-,1� �- 2- 2'$ (,.32 1.$"(%(" 2(-,1� �, 2'$ %(012 *(,$ 2'$0$ 1'-3*#  *0$ #7 !$  1(8$
-% 	�� $,2$0 ��	 %-0 2'$ +$+-07 12 02 �1(,"$ -30 . 0 +$2$0 (1  ,  00 7 -% 2$, !72$1��
�'$0$ 1'-3*#  *0$ #7 !$  1(8$ -% 	� %-0 2'$ 1$"-,# -32.32 1.$"(%(" 2(-,� �,2$0 ���� �(2
��� 2-  ""$.2 2'$ # 2 �

�$62� 12-0$ 2'$ %-*#$0 2- 2'$ ��� 31(,& 2'$ �-&("+ 12$0 �� 12-0$ %3,"2(-,� �,"$ 2'$
.0-&0 + %-*#$0 (1 13""$11%3**7 12-0$# 2- 2'$ ���� 0$230, 2- 2'$ .0-&0 + $#(2-0 #(1.* 7�
�(2' 2'$ �-&("+ 12$0 �� .0-&0 ++$0 -,*(,$  ,# $/3 * 2- 2'$ ���� .* "$ 2'$ ��� (, RUN
+-#$�

�'$ $6$"32(-, -% 2'$ 12 ,# *-,$ � .0-&0 + BUBBLE" , !$ 2$12$# !7 .* "(,& #(%%$0$,2
4 *3$1 (,2- ������	��������� �$" ** 2' 2 2'$ 2$, !72$1 (, ������	�������� (1 2'$
! 2"' *(12�  ,# 2'$ 2$, !72$1 (, �������������	� (1 2'$ 1-02$# *(12� �07 $,2$0(,& 2'$
#(%%$0$,2 4 *3$1 %-0 ������	���������
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	� ��� � ����������� �������� �������!� \s9030c � ����� ��� ��� ������������� ����
���� � ������ �� ������ ������ example1 ��� example2 � ��� ����������! �������
��� ���� ����� ���� LIMIT.C � LIMIT.C �������� �� ������������ �� � ������� ����
���� �� ������� �� ������ ����� ��� ��� �������� ������� �� ��

LIMIT �� �� ���������� ������� ���� ����� ���� � ������ ����� ������� � ��� �����
��� � ���� ����� ��� �������� �� �������!� � ������� ����� ���� �� ������ ��� ������ 	�
��� ������ ����� �� ����� ���� ��� ��� ����� �� ������ ���� ��� ���� ������ ���� LIMIT
���� ������ ��� ����� �� ���� ������ ����������!� � ������ ���� ��� �� ���� � ������ ����
���� ���� ���� ��� ����������
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�&�  �"!�"����"�# �!!���$ �!" ��"��# ��� ��# �#�"�# �� %�� � �%�%#$ ���
 ���&�	�	�

��� � ��!�� ����� �$ $�!( ���!(

�.2(08)* �40((���-�

�)*+.2* ��%���%�"� ;�
�)*+.2* � %���%�"� ;�

�$�%67&(/%6.=* � ����

1&.2�93.)�
>

6-357 .27 �.2487%9&08* � �6-357 .27 ��%%5.%1*1�
6-357 .27 �-.,-%0.1.7 � �6-357 .27 ��%%5.%1*1	��
6-357 .27 �03:%0.1.7 � �6-357 .27 ��%%5.%1*1	��
6-357 .27 �387487%9&08* � �6-357 .27 ��%%5.%1*1	��
826.,2*) (-&5 �&0&51%'.76 � �826.,2*) (-&5 ��%%1'%1*1�

�� (-*(/ 7-&7 &00 4&5&1*7*56 -&9* '**2 4539.)*)
��

.+ ��.2487%9&08* �� �#��� ??
�-.,-%0.1.7 �� �#��� ??
�03:%0.1.7 �� �#��� ??
�387487%9&08* �� �#��� ??
�&0&51%'.76 �� �#����

5*7852��!! !��

�� (-*(/ +35 *5535 (32).7.32 -.,-%0.1.7 � 03:%0.1.7
� .+ *5535
 6*7 23 43:*5 +03: &2) 5*7852
 )32�7 (-&2,* &2< 3874876
��

.+ ��-.,-%0.1.7 � �03:%0.1.7�
5*7852��!! !��

��
� (-*(/ +35 .2 387 5&2,*
� .+ .2 *;(**)6 *.7-*5 0.1.7
� 86* 7-* *;(**)*) 0.1.7 9&08* +35 7-* 387487
� *06* 86* 7-* .2487 9&08* +35 7-* 387487
� &0:&<6 :5.7* '37- -.,- &2) 03: &0&51 '.76 &445345.&7*0<
��

.+ ���.2487%9&08*� � ��-.,-%0.1.7��>
�387487%9&08* � �-.,-%0.1.7� �� 86* -.,-%0.1.7 +35 387487 ��
�&0&51%'.76 ?� ��%���%�"�� �� 7852 -.,- &0&51 '.7 32 ��
�&0&51%'.76 �� A� %���%�"�� �� 7852 03: &0&51 '.7 3++ ��

@ *06* .+ ���.2487%9&08*� � ��03:%0.1.7�� >
�387487%9&08* � �03:%0.1.7� �� 86* 03:%0.1.7 +35 387487 ��
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LIMIT.DAT ���� ��������  ��� example2 �� ���� � ��� ����� ���� �� LIMIT.EXE
������ ���� example2 �� �!������� LIMIT.OUT  ��� ������ ��� ����� ����
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�%�� � �! �!����!�" �  ���# � ! ��!��" 
�� ���" �"�!�" ���$�� � �$�$"# �

	 ���%����

��� ��'�� �� � �#!!�"�& *���� ��' (&�% �"$(' '# $�&& '# '�� � #�� �"� *���� ��&$ �,
��'� ($#" %�'(%" #� '�� � #�� �%� �  $ ���� �"'# '�� �� � BLKHARN.C� ���(&� '�� �#��
�#"'��"�� �" BLKHARN.C*�  "�)�% �$$��% �" '�� ���� BLKHARN.C �& "#'  �!�'�� '# '��
 �&' #� ��� &($$#%'�� � �("�'�#"&� �&  �&'�� �" �$$�"��+ �� -�'�"��%� � ���%�%,
�("�'�#"& �($$#%'�� �" '�� ��%��& 
� ����� ���%��#%�� '�� (&� #� fopen( ) � fclose(
) � fscanf( ) � �"� fprintf( ) �" BLKHARN.C �& �  #*��� �#'� '��' BLKHARN.C
!���& (&� #� '�� BIT_TST_I( ) !��%# *��" �)� (�'�"� '�� &�!( �'�� �## ��"  ����%
 #��� *���� �& '�� �"�� � '# LIMIT �

�'�� �� � '�&'�"� $%#)���& &�)�%� ��)�"'���& #)�% �"'�%��'�)� '�&'�"��

�� �� '�� '�&'����(����+ �,� � !(&' �� %�$��'�� &�)�%� '�!�&� '�� (&� #� �" �"$(' ��'�
�� � &�)�& %�',$�"� �  #� '�� '�&' ��&�&� � &#� '�� (&� #� �" �"$(' ��'� �� � �"&(%�& '��'
'�� &�!� ��'� ��&�& *�  �� �''�!$'�� �%#! '�&' &�&&�#" '# '�&' &�&&�#"�

�� ��� �"$(' ��'� �� � !�, �� %�)��*�� �' �", '�!� '# �+�!�"� *��' ��&�& �%��*�%�
'�&'���

	� ��� #('$(' ��'� �� � !�, � &# �� )��*�� �", '�!� ��'�% '�� '�&' ��& ���" %(" '#
�+�!�"� *��' ��'� )� (�& *�%� '�&'�� �"� '�� �#%%�&$#"��"� %�&( '&�
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 &��% %��&�! � &�� "$!��%% !� �'���� � LIMIT.C � � &�%&� � �& �' ��$ ��,	��� �!&�
� &�$��&�(��+ � � � BATCH�!��� �$� ��%�$���� � ��&���� ��%! �!(�$�� �$� �'���� �
LIMIT.C �!$ �*��'&�! � &�� ��� � � &�%&� � LIMIT � &�� ����

������� 
� ��������� ����	 ���� ������

�����
����� �����

�! �'��� LIMIT �% � example1 � ���� \s9030c\example1 &�� ��&�(� ��,	�
��$��&!$+� �! �'��� � � ��!��� � (!�� &�� � ��(��!"�� & %!�&)�$� �!��� � ����
MK3DOS.BAT%"����+� � &�� �""����&�! ���� ��� &! �� �'��&�

c:\s9030c\example1>  mk3Dos limit

MK3DOS)��� � (!�� &�� ���$!%!�& � �!�"���$ � � �� ��$ &! �!�"��� �!&� LIMIT.C � �
BLKHARN.C� � &�� �� � &�� &)! $�%'�&� � !����& ����% � &! ! � 	�,�*��'&���� ����
LIMIT.EXE � LIMIT.C � � BLKHARN.C�$� �!��&�� � &�� example1 %'���$��&!$+�
��� MK3DOS�*��'&�%� �& �$��&�% � %'���$��&!$+ ' ��$ example1  ���� DOS� ���
!����& ����% �*.OBJ � �$��&�� �$!� &�� � �!�"���$ �$� �!&� "����� � &�� ��$��&!$+
\s9030c\example1\dos � ��� &�� �� ��$ �$��&�% &�� �*��'&���� ���� LIMIT.EXE �
&��% ���� �% ��%! "����� � &�� \s9030c\example1\dos %'���$��&!$+� ��� 	�
%'���$��&!$+ ' ��$ EXAMPLE1�% '%�� &! �$!'" &!��&��$ ��� !� &�� ����% %"������ &! &��
	�,�*��'&���� (�$%�! !� &�� LIMIT �""����&�! �

 �� &�� �*��'&���� LIMIT.EXE �% �$��&�� ���� �!�"���% � � &�� �� � �% �!�"��&�
)�&�!'& �$$!$�� ��� �� &�� ��&�(� ��,	� ��$��&!$+ &! s9030c\example1\dos ��!$
�!&� � ��!��%�� �! ���� &�%&� � LIMIT � &+"� limit �& &�� ��,	� "$!�"&�

c:\s9030c\example1\dos>  limit

LIMIT.EXE )��� "$!���� &! "$!�"& �!$ &�� �'$$� & � "'& (��'�� ���� ����&� � � �!) ����&�
��&�$ $�&$��(� � &�� � "'& (��'�%� LIMIT.EXE )��� ���� main( ) &! �*��'&� &��
�""����&�! � � )��� &�� ��%"��+ &�� $�%'�&% �$!� &�� ���� &! main( ) � � %��"�� !� ! �
%'�� %�%%�! �!'�� ���

INPUT VALUE:  20
HIGH_LIMIT:  30
LOW_LIMIT:  10
OK: 1, OUT: 20, HIGH ALARM: 0, LOW ALARM: 0.

INPUT VALUE: _

��� ��!(� %�#'� �� )!'�� �� $�"��&�� ' &�� ��� $�#'�$�� &�%& ��%�% ��� ��� �&&��"&���
�! %&!" LIMIT.EXE � � $�&'$ &! ��,	�� "$�%% ����,��
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�&��  �"!�"����"�# �!!���$ �!" ��"��# ��� ��# �#�"�# �� %�� � �%�%#$ ���
 ���&�	�	�

���	 ���� �
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���  !���"" ��! �$������ LIMIT �� example2 �" #�� "��� �" ��! example1 � ������ #��#
#�� �����!���� ��#&��� #�� #&� �'�� ��" �" ��#$���( �� #�� ���� ���#����� �� #�� ����
BLKHARN.C� 	�!"#� ���� \s9030c\example2 #�� ��#�%� ��)�� ��!��#�!(� ����
��%��� #�� � ��%��� ���# "��#&�!� ������� ���� MK3DOS.BAT" ����(��� #��
�  ����#��� ���� ���� #� �� �$��#�

c:\s9030c\example2>  mk3Dos limit

��� LIMIT.EXE �" �!��#�� ���� ��� ���" ��� #�� ���� ��� ��#� &�#��$# �!!�!�� ��"$!�
#��# #�� ��#�%� ��)�� ��!��#�!( �" \s9030c\example2 � �� ����� #�"#��� LIMIT #( �
dos\limit �# #�� ��)��  !�� #�

c:\s9030c\example2>  dos\limit

������ example1 � LIMIT �� example2 &��� ��#  !�� # #�� $"�! ��! ��( ����!��#����

� example2 � LIMIT &��� � �� #�� �� $# ���� LIMIT.DAT � � �� #�� �$# $# ����
LIMIT.OUT � ��� #��� !� ��#���( !��� � ���� �!�� #�� �� $# �����  �"" #�� !��� %��$�" #�
main( ) #� �'��$#� #�� �  ����#���� ��� #��� &!�#� #�� !�"$�#" �!�� #�� ���� #� main( )
#� #�� �$# $# ����� �� ��""���" �!� ��" ��(�� #� #�� "�!��� $���"" � ���� � �!�#��� �!!�!
���$!"� ��� ���#��#" �� LIMIT.OUT ��#�!  !���""��� �!� "��&� ����&�
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� �� �� �� �� � � �
� � � � � � � �
� ��� ��� ��� ��� � � �
� ��� �� ��� ��� � � �
� ��� ��� ��� ��� � � �
� ��� ��� ��� ��� � � �
� ��� ��� ��� ��� � � �
� ��� ��� ��� ��� � � �
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� ���� ����� 
������ � ������� 
 ������ �� �� 	����������
�����������

������� �� ��������� ����
 ��� ��� 	��

�&#+ �+ �--)'!�1',+ � 02 /,21'+#  ),!( '0  2')1 $,/ #5#!21',+ '+ 1&# �#/'#0 ��8
� ���� 1&#
&�/+#00 $')# '0 +,1 '+!)2"#" �0 -�/1 ,$ 1&# )'+( -/,!#00� �&# &�/+#00 '0 +,1 /#.2'/#"
 #!�20# 1&# �!12�) 1�/%#1 ��� 4')) -/,3'"# 1&# ��� /#$#/#+!# 1� )# �)),!�1',+0 �+" 4'))
�)0, -/,3'"# 1&# ��� 04##- *#!&�+'0*�

�, '))201/�1#  2')"'+% 1&# #5�*-)# �--)'!�1',+ -/,%/�* LIMIT.C � *�(#
\s9030c\example1 1&# �!1'3# ��8��� "'/#!1,/6�

����

�'+!# 1&# $')# LIMIT.C '0 1&# 0�*# $,/  ,1& example1 �+" $,/
example2 �+" 1&# $')# BLKHARN.C'0 +,1 +##"#"� #'1&#/ 1&# example1
,/ example2 02 "'/#!1,/'#0 *�6  # 20#" 1,  2')" 1&# #5�*-)# -/,%/�*
$,/ #5#!21',+ '+ 1&# �#/'#0 ��8
� ����

�,  2')" 1&# 0�*-)# -/,%/�* LIMIT.C $,/ #5#!21',+ '+ 1&# �#/'#0 ��8
� ���� 20# 1&#
$,)),4'+% -/,!#"2/#0

�� �+3,(# 1&# ��8���  �1!& $')# MK3PLC.BAT),!�1#" '+ 1&# \s9030c "'/#!1,/6�
MK3PLC/#.2'/#0 1&# +�*# ,$ 1&# �--)'!�1',+ �0 � -�/�*#1#/

c:\s9030c\example1>  mk3plc  limit

	� MK3PLC4')) '+3,(# � �'!/,0,$1 NMAKE*�(#$')# 1, !,*-')# LIMIT.C �+" 1&#+� '+
1&# !�0# ,$ 1&# �  ),!(� )'+( 1&# !,*-')#" LIMIT 4'1& 1&# ���80-#!'$'! /2+1'*#
)' /�/'#0� �$ 1&# !,*-')# �+" 02 0#.2#+1 )'+( ,-#/�1',+0 !,*-)#1# 02!!#00$2))6 �+,
#//,/ *#00�%#0 "'0-)�6#" ,+ 1&# 0!/##+�� 1&# $')# LIMIT.EXE 4')) /#0'"# '+ 1&#
\s9030c\example1\plc 02 "'/#!1,/6� �&# LIMIT.OBJ �1&# !,*-')#/ ,21-21 $')#��
LIMIT.PPP �1&# )'+(#/ ,21-21�� LIMIT.LST �1&# !,*-')#/ 0,2/!# )'01'+%� �+"
LIMIT.MAP �1&# )'+(#/ ,21-21 $')#� $')#0 -/,"2!#" '+ 1&#  2')" -/,!#00 4')) �)0,
/#0'"# '+ 1&�1 02 "'/#!1,/6�


� �0# 1&# �'+",408 �0#" -/,%/�**'+% 0,$14�/# 1, '+0#/1 1&# �  ),!( ,/ � ��'+
-/,%/�*� ��#$#/ 1, 1&# 7�,/('+% 4'1& � �/,%/�*0 �+" �),!(0 '+ 1&#
�'+",408 �0#" �/,%/�**'+% �,$14�/#� 0#!1',+ ,+ -�%# 
8�� �+" $,)),4'+% $,/
"#1�')#" '+01/2!1',+0 ,+ -)�!'+% �  ),!(0 �+" � ���� -/,%/�*0 '+ 6,2/ 1&#
�'+",408 �0#" -/,%/�**'+% 0,$14�/# �.2'-*#+1 �,)"#/� �)0,� /#$#/ 1, ,+)'+# &#)-
'$ 6,2 ", +,1 (+,4 &,4 1, 20# 1&# ��)) $2+!1',+ 0&,4+  #),4��



�

�%�� � �! �!����!�" �  ���# � ! ��!��" 
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	 ���%����

�� �*%(� *�� �%"��( *% *�� ��� +) $� *�� *�� � $�%-)0��)�� &(%�(�## $� )%�*-�(�
)*%(� �+$�* %$�

�� �$�� *�� &(%�(�# �%"��(  ) )+���))�+""/ )*%(�� *% *�� ���� (�*+($ *% *�� &(%�(�#
�� *%( � )&"�/�

� � *� *�� � $�%-)0��)�� &(%�(�## $� )%�*-�(� %$" $� �$� �'+�" *% *�� ���� &"���
*�� ���  $ RUN#%���

��� �.��+* %$ %� *�� � �"%�! LIMIT ��$ �� *�)*�� �/ &"�� $� � ���(�$* ,�"+�)  $*%
������� �����	� �$� �����
� ����"" *��* ������  ) *�� �+((�$* ,�"+�� �����	  ) *��
� �� " # *� �$� �����
  ) *�� "%- " # *� �) ���$��) �(� #��� *% ������� �����	�
�$��%( �����
 -�*�� �) *�� ,�"+�) �%( ������� �������� �$� ������	 ���$��� �(/
�$*�( $� � ���(�$* ,�"+�) �%( ������� �����	� �$� �����
�

���������������� ������ ��� �
�
��	�	 �� ��� ������ ����� ��

	���� ���������� ������ ����������

���� ����� ����� ����� ����� �
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�����

� � �� � � � �
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� /" 0&+* ("2"( �
#&$1." �& ("2"( �
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����

�%" � �.+$.�))".�/ �++('&0 &/ +.$�*&6"! 0+  ."�0" � �,,(& �0&+*/ #.+) � /&*$(" � /+1. "
#&(" +. )1(0&,(" � /+1. " #&("/� �+. )+/0 �,,(& �0&+*/� � /&*$(" � /+1. " #&(" &/ /1##& &"*0 0+
 +*0�&* �(( ."-1&."! (+$& � �+3"2".� /+)" �,,(& �0&+*/ )�5 ."-1&." 0%" 1/" +# )1(0&,(" �
/+1. " #&("/� �%&/ )�5 �" "/," &�((5 0.1" &# )+." 0%�* +*" /+#03�." !"2"(+,". &/  ."�0&*$
0%" � �,,(& �0&+* /+1. "  +!"� �+ �&! &* 0%" !"2"(+,)"*0 +# � �,,(& �0&+*/ 3%& % �."
)�!" #.+) )1(0&,(" � /+1. " #&("/� �* +,0&+* #+. )1(0&,(" /+1. " #&("/ %�/ �""* �!!"! 0+
0%&/ 2"./&+* +# 0%" 0++('&0� �%" /1�!&." 0+.5 \s9070c\multisrc �#+. � ��7
�
�,,(& �0&+*� +. \s9030c\multisrc �#+. � ��7	� �,,(& �0&+*� �*! 0%" #&("/  +*0�&*"!
0%"."&* �." ,.+2&!"! �/ ,�.0 +# 0%" � �.+$.�))".�/ �++('&0 0+ !")+*/0.�0" 0%&/ *"3
#"�01."�

������

�%" sources #&(" &/ 1/"! �5 0%" �1&(! ,.+ "!1." 0+  +),&(" �*! (&*' )1(0&,(" /+1. " #&("/
&*0+ +*" � �,,(& �0&+*� �%" sources #&(" /," &#&"/ 0%" #&("/ ."-1&."! 0+ �1&(! 0%"
�,,(& �0&+*� �*! &!"*0&#&"/ 0%" /+1. " #&(" 0%�0  +*0�&*/ )�&*��� �%" *�)"/ �*! *1)�"./
+# #&("/  �* �" "4,�*!"! +. ."!1 "! �5 "!&0&*$ 0%" sources #&("�

�* " 0%" sources #&(" &/ "!&0"! 0+ ."#(" 0 0%" /0.1 01." +# 5+1. )1(0&7/+1. " �,,(& �0&+*�
0%" �,,(& �0&+* &/ �1&(0 �5 .1**&*$ MKPLC.BAT���7
��� MK3PLC.BAT���7	���
MKPLC7.BAT���7
��� MK3PLC7.BAT���7	��� MKDOS.BAT���7
��� MK3DOS.BAT���7	���
+. MKDOS7.BAT���7
��� MK3DOS7.BAT���7	�� !","*!&*$ +* 5+1. �,,(& �0&+*�
MKPLC.BAT �*! MKDOS.BAT ."�0" � �(+ '/ �*! /0�*!�(+*" � ,.+$.�)/ 0%�0 !+ *+0
."-1&." � #(+�0&*$ ,+&*0  +,.+ "//+.� MKPLC7.BAT�*! MKDOS7.BAT�." 1/"! #+.
�,,(& �0&+*/ 0%�0 0�'" �!2�*0�$" +# 0%" )�0%  +,.+ "//+.�

�%" BLDVARS#&(" /," &#&"/ 0%" 05," +# �,,(& �0&+* 0%�0 3&(( �" �1&(0� � �(+ '� � ���� +.
/0�*!�(+*" � ,.+$.�)� �+  %�*$" 0%" �,,(& �0&+* 05," 0%�0 &/ �1&(0�  %�*$" 0%" 05," #&"(!
#.+) ��������� 0+ "&0%". ������� +. �������������� �*+0" �((  �,&0�(
("00"./ �." 1/"!��

������� � ������� � 	���� ����������� 	�
���	 ���

�%" �1&(! ,.+ "!1." 3&(( *""! 0+ '*+3 0%" *�)"/ +# #&("/ 1/"! �5 0%" �,,(& �0&+* �*!
0%" *�)" +# 0%" #&(" 0%�0  +*0�&*/ 0%" )�&* #1* 0&+*� �%&/ &*#+.)�0&+* &/  +*0�&*"! &* 0%"
sources #&(" &* 0%" �,,(& �0&+* !&." 0+.5� �* "4�),(" +# 0%" sources #&(" &/ /%+3*
�"(+3� �%" MAINFILE (&*" &!"*0&#&"/ 0%" #&(" 0%�0  +*0�&*/ 0%" )�&* #1* 0&+* �)�&*� � &*
0%" "4�),("� �%" FILENAMES(&*" (&/0/ 0%" #&("/ ."-1&."! #+. 0%" �,,(& �0&+* �)�&*� �
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plc_mem_req = GBLDATSIZ + (MINALLOC*16) + EXEIMAGSIZ + OVRHEAD

GBLDATSIZ = 598H – 3D6H = 1,432 – 982 = 450 to 16-bit boundary 464
MINALLOC = 1
EXEIMAGSIZ = 1,559 to 16-bit boundary 1,568
OVRHEAD = 530

plc_mem_req = 464 + (1*16) + 1,568 + 530 = 2,578
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plc_mem_req = GBLDATSIZ + (MINALLOC*16) + EXEIMAGSIZ + OVRHEAD

GBLDATSIZ = 998H – 3D6H = 2,456 – 982 = 1,474 to 16-bit boundary 1,488
MINALLOC = 1
EXEIMAGSIZ = 2,583 to 16-bit boundary 2,592
OVRHEAD = 530

plc_mem_req = 1,488 + (1*16) + 2,592 + 530 = 4,626
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plc_mem_req = GBLDATSIZ + (MINALLOC*16) + EXEIMAGSIZ + OVRHEAD

GBLDATSIZ = 2E42H – 27E6H = 11,842 – 10,214 = 1,628 to 16-bit boundary 1,632
MINALLOC = 2
EXEIMAGSIZ = 12,129 to 16-bit boundary 12,144
OVERHEAD = 530

plc_mem_req = 1,632 + (2*16) + 12,144 + 530 = 14,338
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plc_mem_req = GBLDATSIZ + (MINALLOC*16) + EXEIMAGSIZ + OVRHEAD

GBLDATSIZ = 2706H – 2146H = 9,990 – 8,518 = 1,472 to 16-bit boundary 1,472
MINALLOC = 3
EXEIMAGSIZ = 10,294 to 16-bit boundary 10,304
OVRHEAD = 530

plc_mem_req = 1,472 + (3*16) + 10,304 + 530 = 12,354
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plc_mem_req = GBLDATSIZ + (MINALLOC*16) + EXEIMAGSIZ + OVRHEAD +
EXE_stack_size

6(%1%�

� GBLDATSIZ )2 $%3%1,)-%$ &1., 3(% .MAP &)+% #1%!3%$ $41)-' 3(% "4)+$)-' .& 3(%
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$!3! 2/!#% 31%!3%$ !2 '+."!+ $!3! )2�
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plc_mem_req = GBLDATSIZ + (MINALLOC*16) + EXEIMAGSIZ + OVRHEAD +
EXE_stack_size

GBLDATSIZ = 67CH – 4B6H = 1,660 – 1,206 = 454
MINALLOC = 1
EXEIMAGSIZ = 1,803
OVRHEAD = 474
EXE_stack_size=2048

plc_mem_req = 454 + (1*16) + 1,803 + 474 + 2,048 = 4,795
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plc_mem_req = GBLDATSIZ + (MINALLOC*16) + EXEIMAGSIZ + OVRHEAD

GBLDATSIZ = A7CH – 4B6H = 2,684 – 1,206 = 1,478
MINALLOC = 1
EXEIMAGSIZ = 2,827
OVRHEAD = 474
EXE_stack_size = 2048

plc_mem_req = 1,478 + (1*16) + 2,827 + 474 + 2,048 = 6,843
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plc_mem_req = GBLDATSIZ + (MINALLOC*16) + EXEIMAGSIZ + OVRHEAD +
EXE_stack_size

GBLDATSIZ = 2F16H – 28b6H = 12,054 – 10,422 = 1,632
MINALLOC = 2
EXEIMAGSIZ = 12,375
OVERHEAD = 474
EXE_stack_size = 2048

plc_mem_req = 1,632 + (2*16) + 12,357 + 474 + 2,048 = 16,543

��� ��� �� NULLFPA.EXE� $��� !"� �� "� "�� �� ��! 
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plc_mem_req = GBLDATSIZ + (MINALLOC*16) + EXEIMAGSIZ + OVRHEAD +
EXE_stack_size

GBLDATSIZ = 283CH – 2276H = 10,300 – 8,822 = 1,478 
MINALLOC = 2
EXEIMAGSIZ = 10,620
OVRHEAD = 474
EXE_stack_size = 2048

plc_mem_req = 1,478 + (2*16) + 10,620 + 474 + 2,048 = 14,652
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Install Microsoft C/C++ compiler components.

Install C/C++ run-time library components.

Math options:  80x87 chip math, Alternate math.

��(��& Alternate math � 80x87 chip math � $& �$(� ")'( �� '�!��(�� �$& (�� "�(�
$%(�$#'�

� �&$�&�"' !�# �� +�(� (�� alternate !��&�&, +�!! &)# $# �#, ��&��' ��-�� ���
"$��!� ��� alternate !��&�&, +�!! #$( )'� � "�(� �$%&$��''$& �*�# �� $#� �'
%&�'�#(�

� �� ,$)  #$+ (��( ,$) +�!! �� )'�#� � ��� "$��! +���� ��' � "�(� �$%&$��''$&
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