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About This Publication

This publication provides aguide for entering, compiling, and loading logic block datainto
aMultifunction Controller.

This publication supports Release 500.
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INTRODUCTION
Section 1

This section explains the purpose of this publication, the prerequisites for logic-block
configuration, and a list of related publications that can be used for reference.

1.1 PURPOSE

This publication provides information for entering logic-block configuration datainto a

TDC 3000 Universa StationX, compiling the data entered, and then down-line loading that
datainto aMultifunction Controller. Thisinformation isintended for process engineers,
control systems engineers, application engineers, and others who do similar work.

1.2 SCOPE

This publication describes the methods by which configuration data, previousy recorded in

configuration forms, is entered into the TDC 3000X System through a Universal Station.
The configuration forms provided for logic-block data entry include two types:

MC88-501 Logic Block Configuration Form, and
MC88-502 Logic Block Comments Entry Form

This publication details the entry of logic-block definitions, but does not detail the entry of
comment lines. For information regarding comments entry, refer to the Text Editor
Operation manual in the Implementation/Engineering Operations - 1 binder.

1.3 REMOVABLE MEDIA

Theterm “removable media’ as used in this manua means either “floppy diskettes’ or
“cartridge disks.” A floppy holds approximately 1 MB of data and a cartridge holds from
20 to 150 MB. Honeywell software is provided on cartridge media.

1.4 PREREQUISITES

Logic-block configuration data entry requires that the following items are available:

» A Universa Station, equipped with an Operator's keyboard, an Engineer's keyboard,
and two cartridge drives (floppy drives are optional).

« A TDC 3000X System with The Compile, Compare, and Load Data functions

—aLoca Control Network require that the HG and MC be available for card

—aHiway Gateway configuration. Other functions (including syntax

—aMultifunction check of the compiler) do not require the HG and
Controller (MC) the MC.
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1.5
» Thefollowing volumes/directories:
—&ENG (Engineering Personality)
—&0V1 (Overlay 1, containing the Logic Block Configurator, File Utilities, and
other functions)
—&DSY (System Abstracts)
* Network Configuration File

» Removable media, formatted and including file identifiers as described in Command
Processor Operation in the Implementation/Engineering Operations - 1 binder

« Configuration forms (MC88-501and M C88-502), filled out according to Logic Block
Form Instructions in the Implementation/Hiway Gateway -2 binder.
1.5 RELATED DOCUMENTS

The following publications should be available for reference while using this
publication:

Title Publication No. Binder
Logic Block Form Instructions MC12-500 Implementation/Hiway
Gateway - 2
Configuration Data Collection Guide SW12-500 Implementation/Startup &

Reconfiguration - 2

Text Editor Operation SW11-506 Implementation/Engineering
Operations - 1

Utilities Operation SW11-507 Implementation/Engineering
Operations - 1
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OVERVIEW
Section 2

This section describes the logic-block configuration procedure and defines the variousfile
typesthat will be encountered during this procedure.

Logic Block Configuration Data Entry consists of entering logic-block definitions into
databases on Multifunction Controllers. Logic blocks are functional entities such as gates
(AND, OR, XOR), Flip-Flops, Delays, and Pulse (generators) that are used in
Multifunction Controllersfor interlocks and other control functions. Each logic block is
defined in terms of block number, algorithm (e.g., AND, OR), and parameter inputs and
outputs. Up to 128 logic blocks can be defined for each Multifunction Controller. These
definitions, which are collected on the Logic Block Configuration Form (MC88-501), are

entered into the TDC 3000X system using the Logic Block Configurator.

2.1 CONFIGURATION STEPS
Entry of Logic Block Configuration Data consists of the following steps:
Primary Steps

1. Load the Engineering Personality and the Logic Block Configurator (contained on
floppy diskettes) into a Universal Station.

2. Sdect the appropriate Multifunction Controller and configuration function.

3. Usethe Text Builder function to create the data to define the logic blocks. Up to 128
logic blocks can be defined for a Multifunction Controller. The keyed in datais called
the Source Text File.

4. Usethe Compile function to convert the source code into aform which can be loaded
into the Multifunction Controller. During the compilation, the Source Text Fileis
checked for validity. If errors are detected, a Listing File that contains text lines and
error messages is generated. |f there are no errors, the Listing File, which consists of
source-text lines, and an Object Fileis generated. The Object File isthe compiled
logic-block data-base image which will be down-line loaded to the Multifunction
Controller which was selected.

5. Down-Line Load the Object Fileimage to the Multifunction Controller from afloppy
diskette, cartridge disk or History Module.

Ancillary Steps

Al. Compare an Object Fileto the logic-block database of a Multifunction Controller to
verify correct down-line loading. If differences exist, the numbers of the logic
blocks that differ are displayed at the Universal Station.

A2. Display block usage, which shows which of the 128 blocks for agiven
Multifunction Controller have been configured in the Source Text File.

Logic Block Data Entry 2-1 9/95



2.1
A3. Add comment linesto the Sourcefile, using the Text Editor function.
A4. Display or print the Source and Listing files, using the File Utility functions.
The sequence in which the primary and ancillary steps are used isvariable. An overview of
the logic block data entry process, showing some of the conditions on which the variations

depend, isillustrated in Figure 2-1. For additional information, refer to the scenarios given
in Section 7.

BEG N

NOTES:
Load the Engi neering
Personality and the Logic 1. Information on | oading the
Bl ock Confi gurat or Engi neering Personality is
() > given in the Engineer's

D gest.

Sel ect Box, sel ect 2. Box (Multifunction

function Controller) is specified in
pat hnarre.
¢ 3. Source text is keyed into the
Qeate, Mdify, or Copy Uni ver sal St ati on from Logi c
Source Text File Bl ock Configuration Form

'

— Text Build
Conpi | e
Y Conpi | e N
Error
L 4. The data down-line |oaded to
C?netr_at N ?:grller atz I‘C'bs.t' rtlg the Multifunction Controller
— -'sttne 11€ and “bj ec is the Cbject File image.
File File
Figure 2-1 — Overview of Logic Block Configuration Data Entry 3373

(continued next page)
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2.1

Load Data (image of
hject File) to
Mil tifunction Controller

Y

Conpare Data in MC Logic
Bl ock Data Base with
hject File

v

Add comrents to Source
Text File using the Text
Edi t or

Y

Wing the File Wilities
function, display/print
the Source File

Files for
other Ms to
be confi gured

To add Comrent Lines to a Source Text
File proceed as foll ows:

a. Exit the Logic Bl ock Configurator.

b. Wse the Text Editor to add the
desi red Conment Li nes.

c. Return to the Text Builder function
in the Logic Bl ock Configurator.

d. Continue as at @ inthis Figure.

Figure 2-1 — Overview of Logic Block Configuration Data Entry (continued) 3374
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2.2

2.2 CONFIGURATION FUNCTIONS

The functions (such as interactive displays) that are required to configure logic blocks are
provided by Honeywell with each system. These functions are contained in the system
software files that are provided on cartridge mediain "volumes' or “directories’. For
logic-block data entry, the following volumes/directories/files are required:

» & ENG—Engineering Personality, which provides the basis for al configuration data
entry.

» & DSY—System Abstracts.
» &OV1—Overlay 1, which includes

The Logic Block Configurator, which includes the displays/functions specific
to logic-block data entry.

Utilities, which provides the capability to create files for the Network (History
Module), removable media, and to display and print Source Text Files.

The Text Editor, which enables generation and modification of files.

* NCF—Network Configuration File, which consists of displays and other functions
supplied by Honeywell and of configuration data supplied by the user.

For systems that include a History Module, the above software is loaded from removable
mediainto the History Module during system startup. (Refer to the System Startup Guide
in the Implementation/Sartup & Reconfiguration - 1 binder.) After these volumes are
loaded into the History Module, the functions they include are available for use as
described in this publication. The logic-block configuration datathat is entered into the
system iswritten into an Intermediate Data File (IDF), which is either in the User volume
on the History Module or on removable mediathat has been formatted for logic-block files
using the Utilities' Create command.

For systems that do not include aHistory Module, &ENG, & DSY and the NCF are loaded
into aUniversa Station from removable mediawhich is then removed from the drives.
Then, & OV 1 isinserted into drive number 1 and the removable medium that has been
formatted to receive the logic-block configuration dataisloaded into drive number 2.

For information regarding the displays/functions included in the Logic Block Configurator,
refer to Figure 3-1 in Section 3 of this manual.
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2.3

2.3 FILES AND FILENAMES
The Logic Block Configurator uses a separate set of files (four types) that corresponds to
the logic-block database configured for each Multifunction Controller. Each filehasa
filename that uniquely identifiesit system-wide, asfollows:
» Source Text File  LBxxyyzz.JS
» Object File LBxxyyzz.JO
* Listing File LBxxyyzz.JL
» Temporary File LBxxyyzz.JT
where LB =logic-block file
xX = Hiway Number (01 to 20)
yy = Box Number (01 to 31)
zz = index Number (00 to 99)

There are five Command Processor functions which can be executed using Logic Block
Configurator files. Table 2-1 shows which functions are applicable to each file type.

Table 2-1 — Applicability of Utility Functions by File Type

File Type (.Suffix) Copy Delete Print Rename Edit
LB Source Text (.JS) Yes Yes Yes Yes Yes
LB Object (.JO) Yes Yes No No No
LB Listing (.JL) Yes Yes Yes No Yes
LB Temporary (.JT) Yes Yes No No No

Note: The Edit function shown in the above table refers to the onein the Text Editor.

2.3.1 Source Text File

The Source Text (.JS) Fileis either created by the Logic Block Configurator from the data
entered or is copied from an existing file. A Source Text File can include up to 999 lines of
text, with each line consisting of up to 75 characters. Excess characters (on each line) or
excess lines (in each file) are truncated when Logic Block Configurator functions are
executed. A warning message is displayed when truncation occurs.

A Source Text File contains two types of lines:

 Configuration lines—which consist of the elements that define logic blocks. These
elements include the Block Number (1 to 128), the Algorithm (12 types), and
Parameters (variable for each agorithm). Configuration lines are built initially using
the Text Builder display of the Logic Block Configurator. Y ou can use the Text Editor
to modify configuration lines once the Source Text Fileis created.
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2.3.2

» Comment Line—which consists of a 2-hyphen prefix (--) and up to 73 characters
(any charactersin the Text Editor). Comment Lines can only be generated by the
Text Editor. (Refer to the Text Editor Operation manual in the Implementation/
Engineering Operations - 1 binder). They can be inserted anywhere in the Source
Text File. Thetotal number of lines (configuration and comment) cannot exceed 999.
Comment lines exist only in the Source Text File, and have no effect on logic-block
execution in the Multifunction Controller.

2.3.2 Object File

An Object (.JO) Fileis generated by the error-free compilation of a Source Text File. Itis
an image of the Object File that will be down-line loaded to a Multifunction Controller. The
Object Fileisretained in the system for subsequent use (rel oading the database or
comparing with the database currently residing in a Multifunction Controller). The Object
Filewill be deleted if the associated Source Text Fileis saved using the Write File function.
See subsection 7.2.4 for details.

2.3.3 Listing File

A Listing (.JL) Fileisautomatically generated during compilation whether or not any errors
are detected. It isessentialy the same as the Source Text File but also includesline
numbers (001 up to 999) at the left margin of each line. 1f the compilation produced
validity errors, error messages will also be included, following thetext. The Listing File
will be automatically deleted if the associated Source Text Fileis saved using the Write File
function. See subsection 7.2.4 for details.

2.3.4 Temporary File

A Temporary (.JT) Fileis created when the Data-Base Compare function isinitiated and
deleted when the function has been completed. It isused to hold the logic block database
image that is up-line loaded.
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2.4 PATHNAMES

Pathnames are identifiers that enable filesto be stored into areas within the TDC 3000X
system and then retrieved. The Logic Block Configurator uses two pathname formats:

(for removable

Storage Area Pathname Format Example

Virtual Volume NET>vol mefi | ename NET>V100>LB011301
(for History

Modules)

Logical Device | di d>vol nefil ename $F2>Vv080>LB011327

2.4

media)
Notes: NET = network; filesreside in the History Module.

ldid = logical deviceidentifier (up to 10 characters that specify the
floppy/cartridge drive that contains the floppy/cartridge to
which logic-block files are written or from which they are
read).

filename = upto8 charactersthat specify aparticular logic-block file by

Hiway Number, Box Number, and serial number of thefile.

The extension that identifies the type of file (.XX) isnot

included.

greater-than symbol used as adelimiter to separate pathname

elements.

Logic Block Data Entry
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DISPLAY HIERARCHY
Section 3

This section describes the Universal Station displays used during the configuration
procedure and includes representations of actual displays.

The hierarchy of displays used for entry of logic-block configuration datais shownin
Figure 3-1. Descriptions of each of the Logic Block displays are given in subsections 3.1
through 3.5 in this manual.

Engineering Main Menu
Personality

Logic Command
Blocks Processor

Box Selection
display

Text Editor

Text Builder Compile Database Block
display Status Compare Usage
(5 variations) display display display

Help displays
" Algorithm
® |nput parameter

" Qutput parameter
= Constant

Figure 3-1 — Logic Block Configurator Display Structure 3375
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3.1 BOXSELECTION DISPLAY

3.1

The Box Selection Display appears on the CRT when the LOGIC BLOCK functionis
selected on the Main Menu of the Engineering Personality or when generic-function key
F1=BOX SELECT isused on an Logic Block Configurator display. Thisdisplay, shown

in Figure 3-2 below, provides the following capabilities:

 Enables selection of filesfor the desired Multifunction Controller by entering the
appropriate pathname. See subsection 2.4 for information on pathnames.

* Enables selection of the Text Builder, Compiler, Database Compare, Block Usage, or

Write configuration functions.

* |f the Text Builder is selected from this display, the Box Selection display enables the
further selection of one of the following three functions: modify an existing file, create

anew file, or copy from an existing file.

16 Mar 90 12:28:15 1

LBC - BOX SELECTI ON FILE: $F2>V100>LB011410

ENTER PATHNAME PATHNAME

$F2>V100>LB011410

SELECT ORI G NAL SOURCE TEXT MODI FY CREATE

CcoPY

* TEXT BUILDER | S SELECTED **

F1=BOX F2=TEXT F3=BLK F4= F5=LCOAD F6=
SELECT  BUI LDER USAGE COWPI LE DATA COVPARE

F12=WRI TE
FI LE

Figure 3-2 — Example of Box Selection Display

3376
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3.2 TEXT BUILDER DISPLAY

3.2

The Text Builder display (Figure 3-3) is invoked by pressing function-key F2=TEXT
BUILDER on another Logic Block Configurator display. The Text Builder is an interactive
display that provides for three kinds of activity:

* Building logic blocks; that is, entering logic-block definitionsinto a Source Text File.

» Handling of the Source Text File, including:

—insertion/deletion of text lines and logic blocks
—roll-up/roll-down of source text
—write file to diskette, cartridge, or History Module

 Calling up other displays, including Help displays and those associated with other
configuration functions (Box Select, Compile, etc).

The Text Builder display is variable in that it automatically adjusts for the type of logic
block being entered. The areas subject to adjustment are picks/ ports into which datais
entered, and a graphic representation of the logic block being keyed in. (See Section 6.)

4 N
MOUNT $F2>V001 FLOPPY [continue|  [aLTERNATE|  [ABORT| 16 Mer 90 12:28:15 1
LBC - TEXT BU LDER FILE: $F2>V100>LB011410
ENTER BLOCK NUMBER 106
ENTER  ALGORI THM
LB( 106)
ADD BLOCK TO YES NO
SOURCE TEXT
SOURCE TEXT |'S MODI FI ED
I NSERT_LI NE = EOF
001  LB(100) AND LP(01). SOA LP(01). SCA LP(01). SOA
002  LB(101) AND LP(11). SOA LP(12) . SCA LP(13).SOA
003  LB(102) XOR LB(100) LB(101)
004  LB(103) PULSE Cl (101) . PREDEVFL 10
005  LB(104) FLI P- FLOP LB(102) LB(103) FL(001)
006  LB(105) LI NK LB(104) DO( 100) . OP FL(028)
ECF
F1=BOX  F2=TEXT F3=BLK F4= F5=LOAD  F6= F8=DISP  F10=CHNG F12=WRI TE
SELECT BUILDER  USAGE COWILE DATA  COMPARE LI ST CVND FILE
G 4
Figure 3-3 — Example of Text Builder Display 3377
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3.3
3.3 COMPILE STATUS DISPLAY

The Compile Status display (Figure 3-4) isinvoked by pressing function-key
FA=COMPILE on another Logic Block Configurator display. The Compile Status display
shows the compile status of each block (error or no error) and the total number of errors (if
any). The notation “ER” next to the logic block indicates the presence of an error.

f Y
16 Mar 90 12:28:15 1

LBC - COWPILE FILE: $F2>V100>LB011410

LBOO1 LBO17 LBO33 LB049 LB065 LBO81 LB097 LB113
LB002 LBO18 LB034 LBO50 LB0O66 LB082 LB098 LB114
LB003 LBO19 LBO35 LBO51 LB067 LB083 LB099 LB115
LB004 LB020 LBO36 LB052 LBO68 LB0O84 LB100 LB116
LB005 LB021 LBO37 LBO53 LB069 LBO85 LB101 LB117
LB006 LB022 LBO38 LB054 LBO70 LB086 LB102 LB118
LBOO7 LB023 LBO39 LBO55 LBO71 LBO87 LB103 ER LB119
LB008 LB024 LB040 LBO56 LBO72 LB0O88 LB104 ER LB120
LB009 LB025 LBO41 LBO57 LBO73 LB089 LB105 LB121
LBO10 LB026 LB042 LB058 LBO74 LB0O90 LB106 LB122
LBO11 LB027 LB043 LBO59 LBO75 LB0O91 LB107 LB123
LB012 LB028 LB044 LB060 LBO76 LB092 LB108 LB124
LBO13 LB029 LB045 LBO61 LBO77 LB093 LB109 LB125
LB014 LBO30 LB046 LB062 LBO78 LB094 LB110 LB126
LBO15 LBO31 LB047 LB063 LBO79 LB095 LB111 LB127
LBO16 LB032 LB048 LB064 LB080 LB096 LB112 LB128

** 002 ERRORS DETECTED **

Figure 3-4 — Example of Compile Status Display 3378

3.4 DATABASE COMPARE DISPLAY

The Database Compare display (Figure 3-5) isinvoked by pressing function-key
F6=COMPARE on another Logic Block Configurator display. This display shows
whether an Object File stored in an Intermediate Data File (either on aremovable medium or
on the History Module) has been changed since it was down-line |oaded as a database for
the selected Multifunction Controller.

The display includes the notation "CE" next to the logic block in which differences have
been found, and a message listing the total count of blocksthat differ. An example of the
Database Compare display is shown in Figure 3-5.
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3.5

7~
16 Mar 90 12:28:15 1

LBC - COVPARE FILE: $F2>V100>LB011410

LB0O1 LB017 LB033 LB049 LB065 LB081 LB097 LB113
LB002 LBO18 LB034 LB050 LB066 LB082 LB098 LB114
LB003 LBO19 LB035 LBO51 LB067 LB083 LB099 LB115
LB004 LB020 LB036 LB052 LB068 LB084 LB100 LB116
LB005 LB021 LB037 LB053 LB069 LB085 LB101 LB117
LB006 LB022 LB038 LB054 LB070 LB086 LB102 LB118
LB0O7 LB023 LB039 LBO55 LBO71 LB087 LB103 LB119
LB008 LB024 LB040 LB056 LB072 LB088 LB104 LB120
LB009 LB025 LB041 LB057 LB073 LB089 LB105 LB121
LBO10 LB026 LB042 LB058 LBO74 LB090 LB106 LB122
LBO11 LB027 LB043 CE  LB059 LBO75 LB091 LB107 LB123
LB012 LB028 CE  LB044 LB060 LBO76 LB092 LB108 LB124
LBO13 LB029 LB045 LBO61 LBO77 LB093 LB109 LB125
LBO14 LB030 LB046 LB062 LBO78 LB094 LB110 LB126
LBO15 LBO31 LB047 LB063 LBO79 LB095 LB111 LB127
LBO16 LB032 LB048 LB064 LB080 LB096 LB112 LB128

** 002 DI FFERENCES FOUND **
\

Figure 3-5 — Example of Database Compare Display

3379

3.5 BLOCK USAGE DISPLAY

The Block Usage display isinvoked by pressing function-key F3=BLK USAGE from

another Logic Block Configurator display. Thisdisplay lists the numbers of 128 logic
blocks for the specified file in numerical order. If ablock has either not been configured or
has been configured with a NOP (No Operation) algorithm, the notation “NO” appears next

to the block number. An example of a Block Usage display is shown in Figure 3-6.

7
16 Mar 90 12:28:15
LBC - BLOCK USAGE FILE: $F2>V100>LB011410
LBOO1 NO LBO17 NO LB0O33 NO LB049 NO LBO65 NO LBO81 NO LB097 NO LB113 NO
LB00O2 NO  LBO18 NO LB034 NO LBO50 NO LB066 NO LB0O82 NO LB098 NO LB114 NO
LBO0O3 NO LBO19 NO LB0O35 NO LBO51 NO LBO67 NO LB083 NO LB099 NO LB115 NO
LB0O0O4 NO  LB020 NO LB0O36 NO LB052 NO LB068 NO  LB084 NO  LB10O LB116 NO
LBOO5 NO  LB021 NO LB0O37 NO LB053 NO LB069 NO  LB085 NO  LB101 LB117 NO
LBOO6 NO LB022 NO LB038 NO LBO54 NO LBO70 NO  LB086 NO  LB102 LB118 NO
LB0O7 NO  LB023 NO LB039 NO LB055 NO LBO71 NO  LB087 NO  LB103 LB119 NO
LBO0O8 NO  LB024 NO LB040 NO LB056 NO LBO72 NO LB088 NO  LB104 LB120 NO
LBOO9 NO LB025 NO LB0O41 NO LB0O57 NO LBO73 NO LB089 NO  LB105 LB121 NO
LBO10 NO LB026 NO LB042 NO LBO58 NO LBO74 NO LBO90 NO LB106 NO LB122 NO
LBO11 NO LB027 NO LB043 NO LBO59 NO LBO75 NO LB091 NO LB107 NO LB123 NO
LB0O12 NO LB028 NO LB044 NO LBO60 NO LBO76 NO LB092 NO LB108 NO LB124 NO
LBO13 NO LB029 NO LB045 NO LBO61 NO LBO77 NO LB093 NO LB109 NO LB125 NO
LBO14 NO LBO30 NO LB046 NO LB062 NO LBO78 NO LB094 NO LB110 NO LB126 NO
LBO15 NO LBO31 NO LB047 NO LB063 NO LBO79 NO LB095 NO LB11l NO LB127 NO
LB0O16 NO LB0O32 NO LB048 NO LBO64 NO LBO8O NO LB096 NO LB112 NO LB128 NO
** 006 BLOCKS ARE IN USE **
**  THERE IS NO OBJECT FILE **
\

Figure 3-6 — Example of Block Usage Display

3380
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3.6 HELP DISPLAYS

3.6

Help displays are invoked by tabbing the cursor to the appropriate port and pressing the
HELP key. They can only be called up from the Text Builder display. Four Help displays

are provided — Algorithm, Input Parameters, Output Parameters, and Constant. Each

display showsthe legal codes that can be entered for a given item to be defined for alogic
block. Help displays are deleted by pressing the CANCEL key. Refer to Section 6 for
additional information. The four Help displays are shown in Figure 3-7.

7
16 Mar 90 12:28:15 1
LBC - TEXT BU LDER FI LE: $F2>V100>LB011410
ENTER BLOCK NUMBER  |106
ENTER ALGORI THM
LB(001)
ADD BLOCK TO YES
SOURCE TEXT
7
16 Mar 90 12:28:15 1
LBC - TEXT BUI LDER FILE: $F2>V100>LB011410
I NPUT PARAMETER (REVERSE I NPUT SIGN : PRECEEDING " - ")
CONTROL SLOT : LP(XX).ZZ XX: 01- 16 ZZ: PTI NAL ALH FL ALLCOFL SQA
SoB LM QVAN QAUTO
ALGORI THM
7
0 : NOA 16 Mar 90 12:28:15 1
1: AN )
ora Al ineur] [LBC - TEXT BUILDER FILE $F2>V100>LB011410
2. R
3 : XOH DIGTAL QuTPY OUTPUT PARAMETER ( CONTI NUOUS OQUTPUT SIGN : PRECEEDING " * ")
COUNTER | NPUT|
CONTROL SLOT LP(XX).zZ XX: 01-16 ZZ: SOA SOoB QVAN QAUTO
OCAS ocov PVAN PAUTO
ANALOG | NPUT oA oM
srcr eu r )
TI MER 16 Mar 90 12:28:15 1
DI G TAL QUTPUT|
LBC - TEXT BUI LDER FILE: $F2>V100>LB011410
_ FLAG COUNTER | NPUT
LOG C BLOCK ANALGG | NPUT ENTER  BLOCK NUMBER
ENTER  ALGORI THV
OTHERS TIMER I NPUT PARAMETER LB(001)
FLAG
[ va— ADD BLOCK TO PULSE
SELECT  BUL SOURCE TEXT
\ SEC
INSERT_LINE = ECF
CONSTANT PARAMETER
F1=BOX F2=TH
SELECT BU L] RANGE OF CONSTANT 0 TO 9999
\ (0 I'S TREATED AS SAME AS 1)
F1=BOX F2=TEXT F3=BLK F4= F5=LOAD F6= F8=DI SP F10=CHNG F12=VRI TE
SELECT BULDER  USAGE COWPILE DATA  COVPARE LI sT oD FILE
\, J
Figure 3-7 — Examples of Help Displays 3381
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DATA SOURCES
Section 4

This section shows how the information entered on the configuration formsis reflected in
the Universal Sation displays.

The principal source of datato be entered into logic-block filesisfilled-in configuration
forms. Itispossibleto dightly modify afile without reference to the forms, but it is
recommended that the forms be used throughout the data entry process, and that any
modification entered is reflected on the forms. It isaso recommended that a printed listing
of the modified filesis obtained for verification and subsequent reference. The applicable
forms and configuration form instructions are listed under subsection 1.4 in this
publication.

Figure 4-1 illustrates the rel ationship between configuration forms and the Text Builder
display, which is used for keying-in datafrom the forms. Figure 4-2 illustrates the
relationship between the logic-block comments form and the Text Editor, which is used for
keying comments into the source text after it has been written into the files using generic-
function key F12=WRITE FILE.

MC88-501
9/95
(Pagel of 1)
LOGIC BLOCK CONFIGURATION FORM
LBC - TEXT BUILDER DISPLAY
00 Pathname
0.1 Device INIEITI__|__1__1_1_I
02 Voume | VI11010) | | | |
0.3 Filename | LIB|O|1]1]4]|1]0]
10 BLOCK NUMBER |110]2]
2.0 ALGORITHM loj38l 1 IO IR |_|_|_|_|_I_|
30 IN. ey P Sy ey ey e g Y O R O
40 IN/OUT/CONST D e e O O O O O
50 INJOUT. S ) ) P A O O ) P |
10 BLOCK NUMBER 111013
20 ALGORITHM lalal 7 e lu s el 111
.0 IN. lelilelalolalyl lelrlelnlelvlelol
40 IN.JOUT./CONST. | [ | 7\7\
50 INJOUT. A R R R R R N RN OO |
11014 T4 Sep 95 12:26: 15 1
10 BLOCK NUMBER Llola
20 ALGORITHM 10171 7/ JF_IL_|_|P|_|E|L|_Q_R LBC - TEXT BU LDER FILE: $F2>V100>LB011410
o e EEE R
40 IN.JOUT./CONST. o A A e e e e e B S S B
50 INJOUT. i o e R R O ) R O P P | ENTER  BLOCK NUVBER
Lo ENTER ~ ALGORI TH
10 BLOCK NUMBER 1120121 I NPUT PARAVETER LB(105) 1l DO(108)
20 ALGORITHM i -t PPNy g o | OUTPUT PARAVETER #1 LB(104) o®
o ot X AN ey ) ) N Y D Poplintiviwpbaitiis uw fy oo
4.0 INJOUT./CONST. lolalelalolegly |l Jolel J | 1|11 ||
S ) R R A R R R RO N A O | ADD BLOCK TO
50 INJOUT. FTTCOZ® T SOURCE TEXT
Type 1 Type 3 Type 5
= — L SOURCE TEXT IS MODI FI ED
0:NOP Input 4: AND-OUT Ouput  Input 9 ON-DELAY INSERT_LI NE = ECF
Param1__| & OROUT Param Para 10: OFF DELAY
param2—] 6 XOR-0U 1: PULS
7: FLIP-FLOP
Type 2 Type 4 001 LB(100)  AND LP(01). SCA LP(02) . SGA LP(03). SCA
Input L 002 LB(101) AND LP(11). SOA LP(12) . SOA LP(13). SOA
Param 1 AND Input 8: LINK Output 003 LB(102)  XOR LB( 100) LB(101)
Param 2:0R Param Param 1 004 LB(103)  PULSE CI(101) . PREDEVF 10
Param 3:XOR Param 2 005 LB(104)  FLIP-FLOP LB(102) LB(103)
ECF
Inlines 3.0, 4.0, 5.0,
IN. = Input parameter (TypesA&5) Input parameter 1, 2 (Types 2, 3), o
input parameter 3 (Typ
ouT. Oulpul parameter (Type 3) or Output parameter 1, 2 (Type 4).
CONST. = Constant parameter (Type 5).
T=BOX  F2=TEXT  F3=BLK F4= F5=LORD  Fo= FB=DISP  FI0=CFNG  F12-VW TE
SELECT ~ BULDER ~ USAGE  cowplLE DATA  COVPARE LI sT oD FILE
REFERENCES: MC12-300 Logic Block Configuration Form Instructions
MC11-300 Logic Block Configuration Data Entry
3382 3383
Figure 4-1 — Relationship of Configuration Line Form to Display 4692
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( )
T4 Sep 05 12:28. 15 1
TEXT EDI TOR - RELEASE 3.3
100 THRU 105 ARE OVERTEMP ALARM CONTROL CI RCUIT. QUTPUT OF
ALSO CONTROLS SECONDARY Ci RCUI T CONSI STING GF LOG C BLOCKS
SCHEMATI C DI SPLAY | S SHOM ON Pl CTURE " OVERTEMP | NTLK"
AND LP(01). SOA LP(02) . SOA LP(03). SOA
AND LP(11) . SOA LP(12) . SOA LP(13). SOA
XOR LB(100) LB(101)
004 LB(103)  PULSE C1(101) . PREDEVF 10
005 LB(104) FLIP-FLCP  LB(102) LB(103)
ECF
MC88-502
9095
LOGIC BLOCK COMMENTS ENTRY FORM (Pagel of 1)
LBC - TEXT FILEEDITOR DISPLAY
00 Pathname
0.1 Device INIEITI ||| _1_1|
0.2 Volume VA VT O R Y N |
03 Filename | _L|_B| 0] 1] 1] 4 19
1.0 Comments
. J
‘5,‘7|A.‘EL‘F.|7|EL‘)L‘F.|EJL‘F.|M|E‘7‘A.|L‘AJR‘M|7‘C‘EL|J\L|L‘EJ
lo el lelilglelyllel | _lglylelplglel _lolel_lel
Number of Logic Block |_|__|_|
| lnllsl_lelelrlclullzl_lalelslol _lclolNTTirlali]
Is|l_Islelclolnlplalely ] _lclilelclulilrl lclolnlslils]
Fllnlel —lelel—lulelsllel—lglcliolelclsl —lale
- |
Islelolalyl lilsl Islalolwinl lalnl lelilelr|ulelel |
o ot oo et o o o el D D
4 N
14 Sep 95 12:28:15 1
LBC - TEXT BUILDER FILE $F2>V100>LB011410
ENTER Blox naeer ]
I NSERT_LINE = ECF
REFERENCES: MC12-300 Logic Block Configuration Form Instructions
MC11-300 Logic Black Configuration Data Entry 001 --LOG@ C BLOCKS 100 THRU 1-R ARE OVERTEMP ALARM CONTROL CI RCUIT. OUTPUT OF
002 --TH'S CIROU'T ALSO CONTROLS SECONDARY CI RCUI T CONSI STING OF LOG C BLOCKS
003 --110 THRU 117. SCHEMATIC DI SPLAY |'S SHOAN ON PI CTURE " OVERTEMP | NTLK"
004  LB(100) AND LP(01). SOA LP(02) . SOA LP(03). SOA
3384 005 LB(101) AND LP(11). SOA LP(12). SOA LP(13). SOA
006 LB(102) XOR LB(100) LB(101)
007  LB(103) PULSE C1(101) . PREDEVF 10
008  LB(104) FLIP-FLCP  LB(102) LB(103)
009 LB(105) LINK LB(104) DO (108). OP FL(028)
ECF
FT=BOX  FZ=TEXT  F3=BLK  Fé= Fo=LOAD  Fo= FO=DI 5P FI0=GING  F12=VRI TE
JSELECT BU LDER USAGE COWPI LE DATA COVPARE LI st CVND FILE
. J/

Figure 4-2 — Relationship of Comments Line Form to Display 3385
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ENGINEER'S KEYBOARD
Section 5

This section describes the keys on the engineer’ s keyboard and explains how they are used
to configure logic blocks.

The engineer's keyboard, illustrated in Figure 5-1, is required for logic-block building.
This keyboard provides two types of functions: generic functions that apply to the selected
configuration function (in this case, the Logic Block Configurator), and other functions that
are common to most configuration functions.

Clear this port

Clear support display or
temporary info on display

Help display for this pick or
port, or Parameter Entry
Display help

Engineering Personality

F1 thru F12 are generic 7
Main Menu

function keys (see 5.1)

000®

Tab keys are cursor keys Escape to Utilities Check Parameter Entry
when CTL is held down Display data or execute

. - this command
Put cursor on Line 1, Postition 1

Process as if target
Go to the previous Parameter was selected
Entry Display in this set

Cancel this operation when
safe to do so and return to
interactive mode

Command Menu Display

Print a "snapshot” of the current display image

Figure 5-1 — Engineer's Keyboard 3386

Some keys have dual functions. These have dual markings—a symbol or symbols on the
top of the key and another symbol or symbols on the front edge. The secondary function
indicated on the front edge of these keys is obtained when one of the two control keys
(CTL) is held down while the generic-function key is pressed.
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5.1
5.1 GENERIC-FUNCTION KEYS

The generic-function keys are located on the top tier of keys on the engineer's keyboard.
They are dual-function keys, and the generic functions, which are marked F1 through F12
on the front edge of the keys, are obtained by holding one of the CTL keys down and
pressing the appropriate generic-function key.

The Logic Block Configurator gives the generic-function keys two sets of generic
functions. The set of functions that apply at any point in the configuration processis
displayed as key labels at the bottom of the display. These labels appear in the prompter
region, except when the prompter region is needed for prompters or for error messages.

The two sets of labels are shown in Figure 5-2. Note that Keys F1 through F6 provide
distinctly different functions and that keys F8, F10, and F12 provide the same function in
both sets. The set shown under part B of Figure 5-2 applies only for handling of the
source text when the Text Builder display is on the CRT.

A. Display Selection Functions

F1=BOX F2=TEXT F3=BLK F4= F5=LCAD F6=
SELECT BUI LDER USAGE COWPI LE DATA COVPARE
F8=DI SP F10=CHNG F12=WRI TE

LI ST CVMN\D FI LE

Note: F8 and F10 are available only on the Text Builder Display.

B. Text Building/Display Selection Functions

F1=RCLL F2=RCLL F3=DEL F4=1 NS F5=DEL F6=1 NS
uP DOWN LI NE LI NE BLK BLK
F8=DI SP F10=CHNG F12=WRI TE
LI ST CVND FI LE

Figure 5-2 — Generic-Function Key Labels

NOTE

The functions of keys F1 through F6 are changed by holding the CTL key down and
pressing F10=CHNG CMND (Change Command). Repeating this action will restore the
original set of functions.

The function of each of these generic-function keysis asfollows:
A. Display-Selection Keys
F1=BOX SELECT invokesthe Box Selection display.

F2=TEXT BUILDER invokes the Text Builder display and initiates reading of
specified files, if Modify or Copy was selected on the Box Select display.
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5.1
F3=BLK USAGE invokes the Block Usage display.
FA=COMPILE invokes the Compile Status display and initiates the Compile operation.

F5=LOAD DATA initiates the down-line loading of the Object Fileimageto a
Multifunction Controller.

F6=COMPARE calls up the Database Compare display and initiates a comparison
between the database in the selected Multifunction Controller and the Object File
image in the Universal Station.

F8=DISP LIST enablesthe text lines displayed in the Text Builder to be selected by
specifying the line number. (The specified line appears in the middle of the
displayed text).

F10=CHNG CMND changes the functions of keys F1 through F6 (and the
corresponding labels shown in the displays) to the alternate set. (Thiskey is
effective only when the Text Builder display ison the CRT).

F12=WRITE FILE causes the Source Text Filein the Universal Station to be written
into the file specified in the pathname entered into the Box Selection display. The
destination fileisin avolume on either afloppy, acartridge, or in aHistory
Module. The Object File and the Listing File are del eted.

B. Text Building/Display Selection Functions

F1=ROLL UP causes source text displayed in the Text Builder display to scroll up one
line. Thatis, al lines are shifted up and the next-higher-numbered line is displayed
at the bottom of the CRT. If thelast lineisdisplayed, F1 has no further effect.

F2=ROLL DOWN causes source text displayed in the Text Builder display to scroll
downoneline. Thatis, al lines are shifted down and the next-lower-numbered line
isdisplayed at the bottom of the CRT. If thefirst (top) lineisdisplayed, F1 has no
further effect.

F3=DEL LINE enables deletion of aline of text from the Source Text File. The point at
which thelineisto be deleted is specified by entering the line number in the Text
Builder display.

FA=INS LINE enables insertion of aline of text into the Source Text File. The point at
which the lineisto beinserted is specified by entering the line number in the Text
Builder display.

F5=DEL BLK causes alogic block whose number is entered into the Text Builder
display to be deleted from the Source Text File. Logic blocks with numbers higher
than that of the logic block that is deleted are renumbered (each number is reduced
by one).

F6=INS BLK causes alogic block, whose definition is entered in the Text Builder
display, to be inserted into a Source Text File. All logic blocks with numbers
higher than that of the block inserted are increased by one.

F8 Through F12 (same as under A. Display Selection Keys).
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5.2
5.2 FUNCTION KEYS
The functions of the function keys other than the generic-function keys are asfollows:

» HOME—Movesthe cursor to the upper-right corner of the screen (line 1, character
position 1).

» TAB (up, left, down, right)—If the cursor is not in apick or a port, these keys move
the cursor in the direction indicated to the upper-left
corner of the next pick or port. If the cursor isinapick
or aport, and if the CTL key is held down, these keys
move the cursor within the pick or port in the direction
indicated, one character-position at atime.

* CUR (up, left, down, right)—When one of the CTL keysis held down, the TAB keys
become cursor-movement keys. The cursor moves
from character-position to character-position in the
direction indicated. Combinations of up-and-down or
right-and-left move the cursor diagonally.

* CLR-ENT—Clearsall valuesin the port that the cursor isin. If the cursor isntina
port, the station "beeps".

* CANCEL—Clears help information from the CRT.
» HELP—Requests the display of help information for the port the cursor isin.

 ENTER—Requeststhat data keyed into a display is checked and processed. If the
check iso.k., the cursor is tabbed to the next port.

* PRT SCN—Requests that the present screen image be copied and printed on a matrix
printer. The printer must be connected to this Universal Station.

» MENU—Requests the Engineering Personality's Main Menu. |If dataor selections
have been entered but not yet filed, the following prompter appears.
SOURCE TEXT MODI FIED. H T AGAI N FOR REAL.

o SELECT—Selectsthe pick the cursor isin. Thisis equivalent to touching atarget
(pick) with the touch-button outline. The SELECT key isalso used for
inserting logic-block definition lines into the Source Text display area of
the Text Builder display.

Logic Block Data Entry 5-4 9/95



DATA ENTRY
Section 6

The principal activity in the entry of logic-block configuration is Text Building. Text
Building is accomplished by using the Text Builder display, which facilitates entry of logic-
block definitions from configuration forms. This section describes the primary
characteristics of the Text Builder display and of the key-entry activities.

6.1 DISPLAY FORMAT

The general format of each display included in the Logic Block Configurator, whichis
similar to that of other configuration functions, isillustrated in Figure 6-1.

Syst em Messages Date Tine Station Nunber
Display Title

(Li nes 3 through 26,
Dat a- Entry Regi on)

** Messages **

Ceneri c- Functi on- Key Label s/
Messages

Figure 6-1 — Display Format (General) 3387
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6.1

Syst em Messages Date Tine Station Nunber
LBC - TEXT BU LDER FI LE: Pat hnanme
Data-Entry Area G aphi c
Ar ea

(Picks, ports, and pronpters)

__________________________________

Source Text (up to 10 lines)
/Hel p Display

CGeneri c- Functi on- Key Label s/
Messages

Figure 6-2 — Text Builder Display Format 3388

The format of the Text Builder display isillustrated in Figure 6-2. Asshown in thisfigure,
the data entry region (lines 3 through 26) includes four distinct areas. The type of
information displayed in each areais asfollows:

» Dataentry area—This area contains data entry prompters and appropriate ports and
picksfor entry of logic-block definition items,

— block number

— agorithm number

— parameters 1,2,3 (input/output parameters and constant)

—handling of source text (entering line number for inserting lines, deleting lines, etc.)

» Graphic area—This area contains a"logic box," which depicts alogica element that
corresponds to the algorithm entered into the data entry area. The logic-block definition
items that appear in the graphic area are automatically copied from the portsin the data-
input areawhen the ENTER key is pressed after theitem iskeyed in.

The graphic format of the logic boxesis shown in Figure 6-3.
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Type 1 Type 3 Type 5
0: NOP I nput 4: AND- OUT Qut put I nput 9: ON- DELAY
Param 1 [| 5: OR- QUT Par am Param [| 10: OFF- DELAY
Param 2 [| 6: XOR- QUT 11: PULSE
7: FLI P- FLOP
Type 2 Type 4
| nput I nput Qut put
Param 1 [| 1: AND Param[| 8:LINK |] Param 1
Param 2 [| 2: OR ] Param 2

Param 3 [[| 3: XOR

Figure 6-3 — Graphic Formats of Logic Blocks 3389

» Message area—contains messages that help to handle source text. Messages show
operationa status (e.g., SOURCE TEXT |I'S MODI FlI ED) or give
directives (e.g., | NSERT LI NE =).

NOTE

The data entry area, the graphic area, and the message are over-written when the Help display
for Input Parameters or Output Parameters is called up.

 Source text area—contains either source text or Help displays.

— Source text (up to 10 lines) can be selected by scrolling up or down or by
specifying aline number.

—Help displays are available for agorithms, input parameters, output parameters
and constants. Help displays are invoked by positioning the cursor in a port and
pressing the HELP key. They are cleared from the CRT by pressing the
CANCEL key. The Help display for output parameters or for input parameters
occupies the entire data entry region (lines 3 - 26). Thetop half of the Help
displays overwrites the data entry area, the graphic area, and the message area.
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6.2
6.2 USE OF PICKS AND PORTS
There are two ways to enter data into displays:

» Picks—These are targets in the data entry area that indicate options that can be
selected that can be selected from a set of functional or data elements. For
example, in the Text Builder display, the prompt/picks appear like this.

ADD BLOCK TO | YES| | NO|
SOURCE TEXT

Selecting Y ES adds the block in the data entry area of the display to the
source text and increments the next block number for configuring the next
block. Selecting NO causes a prompt for entry of a block number other
than the next-higher number.

» Ports—These are outlined areasinto which character strings are entered. The data
that is entered into each port must be in the format for the data type defined
by the prompter associated with the port. If the format for Text Builder
display portsis not known, aHelp display that shows the format for all
legal codes for agiven port can be called up by positioning the cursor ina
port and pressing the Help key. The Help displays for Algorithm and
Constant entries occupy only the lower half of the screen, and do not
preclude entry into the respective ports. The Help displays for Input
Parameters and Output Parameters over-write the data entry area, so that the
Help display must be CANCEL ed to permit data entry.

ENTER BLOCK NUVBER [3 ]
ENTER ALGOR! THM [ O\ DELAY]
| NPUT PARAVETER [ ]

Asdataiskeyedin, it appearsin white. AsitisENTERed, it appearsin red
if itisinerror. If itiscorrect, the white changesto blue in the port and the
same datais automatically copied into the graphic area. After al the data
necessary to define alogic block has been ENTERed, selecting the NEXT
BLOCK pick causesthe logic block to appear as aline of sourcetext in the
bottom half of the CRT.

6.3 DISPOSITION OF ENTERED DATA

The phrase "disposition of entered data" refersto transfer of the Source Text File and the
Object File image to storage areas in the system where it is used for control functions
and/or where it can be stored for subsequent recall and use. If the Source Text File that
was entered into the Universal Station is not disposed of before recalling the Main Menu,
all the data that was entered is|ost.

The F12=WRITE FILE function or the F4=COMPILE function can be used to write the
Source Text File to aremovable medium or asystem file (History Module). The Box
Selection display can be used to recall the source text from the diskette or from the system
file. The F5=LOAD DATA function is used to down-line load the Object File image from
the Universal Station to the Multifunction Controller.
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LOGIC-BLOCK BUILDING FUNCTIONS
Section 7

The Logic Block Configurator consists of a number of functions that provide flexibility for
entering logic blocks under various circumstances. These functions can be used in various
sequences. This section provides examples that show the functions that are available and
the circumstances and methods in which they may be used. The examples are listed in the
sequence in which the overall configuration procedureis done.

7.1 BOX/FUNCTION SELECTION

Box/function selection includes the selection of a particular Multifunction Controller (box)
and the selection of alogic-block configuration function for that box. The followingisan
example of how box/function selection is done:

1. On the Engineering Main Menu
g&t Lm C BL(IJ<S. LBC - BOX SELECTI ON FI LE:

14 Sep 95 12:28:15 1

Note: |f aLogic Block NTER PRI s
Configuration menu is ———
currently on display, just
select the generic-function key
F1=BOX SELECT and goto
Step 3.

2. Key in the Pathname. See
subsection 2.4 for information on
pathnames.

Exampl e' $F2>V100>|_ BO50101 F1=BOX F2=TEXT F3=BLK F4= F5=LOAD  F6= F12=VRI TE

SELECT ~ BUI LDER USAGE COWILE DATA COVPARE FILE

The following message is displayed:
** SELECT FUNCTI ON **

3390
3. Select the function desired. Hold the CTL Key down and press the appropriate generic-
function key. A message that identifies the selected function appears on the CRT. Here
isalist of the messages displayed for each function:

F2=TEXT BUILDER ** TEXT BU LDER |'S SELECTED **
F3=BLK USAGE ** BLOCK USAGE IS SELECTED **
F4A=COMPILE ** COWPI LE | S SELECTED **
F5=LOAD DATA ** LOAD DATA | S SELECTED **
F6=COMPARE ** COMPARE | S SELECTED **
F12=WRITE FILE ** WRITE FILE | S SELECTED **

Then, the Source Text File or Object File specified in the Pathname is either read from or
written into and one of the following messages is displayed:

** READI NG FI LE <Pat hname> **
or

** WRI TI NG FI LE <Pat hnanme> **
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If the volume is not found on the floppy disk specified in the pathname, this message
appears.

MOUNT dddddddddd>vvvv FLOPPY

If the volume is not found on the History Module specified in the pathname, this
message appears.

** VOLUME IS NOT FOUND **

If the Text Builder, Block Usage, or Compile function is selected and the Source Text
Fileis not found, the following message appears:

** SOURCE TEXT FILE I'S NOT' FOUND **

If the Load Data or Compare function is selected and the Object File is not found, the
following message appears:

** OBJECT FILE I'S NOT' FOUND **

When the pathname is changed and the source text has been modified, the following
message appears.

** SOURCE TEXT MODI FIED, HT AGAIN FOR REAL **

4. 1f the TEXT BUILDER was selected, choose the original text file by selecting the pick:

MODIFY if the sourcetext for the

14 Sep 95 12:28:15 1

M ultlfunct|0n Control Ia’ Spa:'fled |n LBC - BOX SELECTI ON FILE $F2>V100>LB011410

the pathname exists, and isto be

mOdIfled, or ENTER PATHNAVE ATHNANE
CREATE if the source text for Multi- e swam sareror  [woer | [aere| [ ]

function Controller specified in the
pathname does not exist, and isto be
entered for the first time, or

COPY if the source text for the
Multifunction Controller specifiedin
the pathname isto be copied from a

** TEXT BULDER | S SELECTED **

file for another Multifunction R R R P oD o T

SELECT BUI LDER USAGE COWPI LE DATA COVPARE FILE
Controller.

3376

The following prompt and data entry port appears on the CRT:

COPY FROM PATHNANME
or

** SOURCE TEXT FILE I'S NOTI' FOUND **

Enter the pathname of the file that is to be copied into the file for this Multifunction
Controller. The following message appears on the CRT:

** READI NG FI LE (pat hnane) **

Refer to subsection 7.2 for an example of the Text Building function.
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7.2
7.2 TEXT BUILDING
Text building is enabled when the Text Builder display ison the CRT. The Text Builder
display, which can be called up from other displays included with the Logic Block
Configurator, enables three types of interaction:
* Logic-block building, which includes

— specifying the number of the block to be configured, and

—entry of other items required to completely define ablock (and call up Help
displays)

* Source text handling functions, which include
— selecting the lines of source text to be displayed (Roll Up, Roll Down, Display List)
—inserting and deleting logic blocks
—inserting and deleting lines of source text
—writing the source file into volumes on removable media or system volumes.

» Caling up other displays or functions (Box Select, Text Builder, Block Usage,
Compile, Load Data, Compare)

The following is an example of text building activity:

1. Call up the Text Builder display from T
another dlq)l a}/i by hol dl ng the CTL TEC - TEXT BU LOER TTLE SF2>VI00SLBO11410
key down and pressing generic- oren s waeen [

function-key F2=TEXT BUILDER.
The Text Builder display that appears
isfor the Multifunction Controller
and file specified by the pathnames
entered into the Box Select display.

I NSERT_LINE = ECF

ECF

2. Key the block number into the
ENTER BLOCK NUMBER port in

the dataentry area of the CRT.

PressENTER. The keyed in block

number appears in the graphic area BB WL Ok e TR Gewe C0E 0N CORIL
of the CRT.

3391

Note: If the block number keyed inin Step 2 isthe same as for ablock that has already
been configured, the data for that block will appear in the data entry area of the

display.
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3. Key the number or name of the algorithm into the ALGORITHM port in the data entry
areas of the CRT and press ENTER. |f the algorithm wasincorrectly entered, it appears
in red; re-enter as required.

The agorithm name appears in the graphic area of the CRT. Also, entry portsfor the
items required to define alogic block for the Algorithm entered appears in the data entry
areaonthe CRT.

If 0 or NOP was entered (No Operation algorithm), definition of thislogic block is
complete; proceed to Step 5. If other than no operation, proceed at Step 4.

Note: To display algorithm numbers and names, press the Help key. Press CANCEL
to delete the Help display.

4. Key in parameter #1 through parameter #3, (input, output, and constant, as applicable).
Press ENTER; the keyed in data appears in the graphic area of the CRT.

Note: To display thevalid codes for each item to be entered, tab the cursor to the
appropriate port and pressthe HELP key. Press CANCEL to delete the Help

display.
5. For ADD BLOCK TO SOURCE TEXT, select:

» YESif the next block to be configured isto have a block number one greater than the
number of the block just configured. Press ENTER.

* NOf the next block to be configured isto have a number other than one higher than
the onejust configured. In this case, enter the appropriate number (from 1 to 128),
then press ENTER. The line number specified in the message area of the display
(I NSERT LI NE = nnn or ECF, wherennnistheline number and EOF isthe
end of file).

Note: If the block number keyed in in Step 2 was already in the Source Text File,
pressing ENTER causes the modified block to be entered into the Source Text
File at the same placein the listing. If it was a new block number, the new block
will be placed in the Source Text File at the line number specified in the display
(INSERT LINE = nnn or ECF, wherennnis1to 128 and EOF is End Of
File).

6. Repeat Steps 2 through 5 as required to complete building of a Source Text File.
To view apart of the source text that has been configured, but doesn't appear on the CRT,
hold the CTL key down and pressthe

* F1=ROLL UP key to view the next-higher line number

* F2=ROLL DOWN key to view the next-lower line number

» F8=DISP LIST key to enable entry of the desired line number. Key in the number
and press ENTER.

To insert or delete lines of source text, refer to subsection 7.2.1.
To insert or delete logic blocks, refer to subsection 7.2.2.
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7.2.1
7.2.1 Delete Line/lnsert Line Functions
The Insert Line/Delete Line functions along with the Insert Block/Delete Block functions
(see 7.2.1) provide for modification of a Source Text File. These functions can be used to
modify text being created for the first time, or to modify existing text. A description of
these functions follows:
A. DeleteLineFunction

1. Withthe Text Builder display on the CRT, hold the CTL key down and press
generic-function-key F3=DEL LINE. The ENTER DELETE LI NE NUVBER
message appears in the operating-message area of the CRT.

2. Enter the number of the line to be deleted, then pressENTER. The specified lineis
deleted from the Source Text File.

Note: Entering all spaceswill, in effect, cancel the DEL LINE function.
B. Insert Line Function

1. With the Text Builder display on the CRT, hold the CTL key down and press
generic-function key FA=INSLINE. The ENTER | NSERT LI NE NUVBER
message appears on the CRT.

2. Enter the number at which the lineisto be inserted:
» 1tomax for thelist (The new lineisinserted before the line specified)
» EOF (End-Of-File; default)
* All spaces; this effectively cancelsthe INS LINE function
The 1 NSERT LI NE NUMBER messagein the Message Areais changed.

3. Enter theline to be inserted, as described in subsection 7.2.

4. PressSELECT. The new line appears at the specified line position in the source-
text display and the INSERT LINE number isincremented by one.
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7.2.2
7.2.2 Delete Block/Insert Block Functions

The Delete Block/Insert Block functions provide for modification of existing source text,
and can be used to modify text being created for the first time, or to modify existing text.

Unlike the Delete Line/Insert Line Functions (refer to subsection 7.2.1), the Insert/Delete
Block functions cause logic blocks to be renumbered.

A. Ddete Block Function

1. Withthe Text Builder display on the CRT, hold the CTL key down and pressthe
F5=DEL BLK key. Themessages BLOCKS W LL BE RENUMBERED and
ENTER BLOCK NUMBER TO BE DELETED appear onthe CRT.

2. Enter the number of the block to be deleted, in the range of 1 to 128, then press
ENTER (entering all spaces cancelsthe DELETE BLOCK function).

Thelogic block specified is deleted from the source file and all logic blocks with
higher numbers are renumbered with numbers reduced by one.

Note: If the block to be deleted is used as an input to other blocks, the following
message is displayed:

LB(xxx) I'S FOUND nnn TIMES, H' T ENTER FOR REAL.
See Figure 7-1 for an example of the Delete Block Function.
B. Insert Block Function

1. Withthe Text Builder display on the CRT, hold the CTL key down and press the
F6=INS BLK key. The messages BLOCKS W LL BE RENUMBERED and
ENTER BLOCK NUMBER TO BE | NSERTED appear on the CRT.

2. Enter the number of the block to be inserted:

» 1t0 128 (If block nnnisaready configured, the message LB(nnn) 1S
FOUND nnn TIMES, H T ENTER FOR REAL isdisplayed)

* All spaces (This effectively cancelsthe insert-line function.)

3. PresseENTER. The block keyed in appears as a NOP agorithm in the source-text
display on the lineimmediately preceding the line in which the logic block with the
specified number previously appeared. All logic blocks that had consecutive
numbers higher than that of the inserted block are renumbered.

See Figure 7-2 for an example of the Insert Block Function.
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7.2.2

Before the Deletion

LB(010) AND FL(023) LB(004)

LB(011) LI NK LB(010) FL(032) * FL( 080)
LB(012) AND LB(002) Cl (013), STRTSTOP DI (0305), PV
LB(013) XOR LB(011) LB(027)

LB(014) ON- DELAY LB(013) 10

After the Deletion of LB(012)

LB(010) AND FL(023) LB(004)
LB(011) LI NK LB(010) FL(031) *FL(080)
LB(012) XOR LB(011) LB(026)
LB(013) ON- DELAY LB(012) 10
LB(014) PULSE LB(013) 6
Before the Deletion After the Deletion
001 : 001

Input
from
LB(011)

-

-

011 LI NK /—> 011 LI NK

Input from |
013 XOR 013 ON- DLY

-
|—> 014 ON- DLY J 014 PULSE Input

010 AND 010 AND

\

Input from
from ] . LB(012)
LB(013) ’ '
128 : 128
Figure 7-1 — Example of Block Deletion 3392
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7.2.2

Before the Insertion

LB(010) AND FL(023) LB( 004)
LB(011) LI NK LB(010) FL(032) * FL( 080)
LB(012) AND LB(002) Cl (013), STRTSTOP DI (0305), PV
LB(013) XOR LB(011) LB(027)
LB(014) ON- DELAY  LB(013) 10
After the Insertion of LB(012)
LB(010) AND FL(023) LB( 004)
LB(011) LI NK LB( 010) FL(031) * FL( 080)
LB(012) NOP
LB(013) AND LB(002) Cl (013) . STRTSTOP DI (0305) . PV
LB(014) XOR LB(011) LB( 026)
LB(015) ON- DELAY LB(012) 10
Before the Insertion After the Insertion
001 001
010 AND B | 010 AND
011 LI NK 011 LI NK
:_”é’(tglfi‘)’m 012 | AND 012 | Nnop | Input
\\ from
- 013 XOR 013 AND LB(011)
Input |—> 014 | ONDLY s = | 014 | XR
from 015 | PULSE = | 015 | onDLY :'
LB(013) N\ Input
. from
128 128 ; LB(014)

Figure 7-2 — Example of Block Insertion

3393
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7.2.3
7.2.3 Display Line Function
1. Withthe Text Builder display on the CRT, hold the CTL key down and pressthe
generic-function key F8=DISPLIST. The ENTER DI SPLAY LI NE NUVBER
message appears on the CRT.

2. Enter the number of the line to be viewed or EOF. The display is adjusted so that the
line selected is centered in the source-text area

3. To cancel thisfunction and return to the previous display, just pressENTER (enter al
spaces).

7.2.4 Write File Function

Thisfunction isinitiated by pressing generic-function key F12=WRITE FILE. Itisusedto

save the created or modified Source Text File on the removable medium or History Module

in the specified file.

7.3 COMPILING

Compiling isthe process that converts source code into aformat (object code) that can be
executed by a Multifunction Controller. The following functions are performed:

« Validity checking of the box type, source-text syntax, and input/output board type

* If no errors are detected, an Object File and aListing File are created. |If there were
errors, source text is modified to correct the errors and the source code recompiled.

* The status of the compilation is displayed.

Thefollowing is a description of how compiling is done:

1. With any display on the CRT that ( ———)
| nCI udes the F4:COM PI L E |abd , LBC - COMPI LE FILE: $F2>V100>LB011410
hOId the CTL kq’ down ar]d pr% LB0O1 LB017 LB033 LB049 LB065 LB081 LB097 LB113
generic-function key F4. R < B N SR

oot lwse e e lon s e

If the source text is available, the oot twm ol o s e
Compile Status display appears on o me o s ww en loe ox o om
the CRT, and the following iz lmw bl lme e e
messages are displayed: el e e e
* * \MI T * * ** 002 ERRORS DETECTED **
** | BC COWPlI LE STARTED **
If the source text had not been read
from files or had not been created,
the following error messageis \ /
di Sp| ayed 3378

** THERE |I'S NO SQURCE TEXT **
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7.4
If errors are detected, an appropriate error message is displayed, such as

** BOX TYPE I'S NOT' MULTI FUNCTI ON CONTROLLER **
** FI LE ACCESS ERROR, FILES ARE NOT CREATED **
** DATA ACCESS ERROR **

If an error occurs, only a syntax check is executed. If compile errors are found, the
following appears on the Compile Status display:

 ER (inred) besde each logic-block number in which an error was found

o ** xxx ERRORS DETECTED ** (inred), where xxx isthe total number of
errors found.

If no errors are found, the message ** COWVPI LE COVPLETED** appears.
2. Select the next function (using CTL and generic-function key) as appropriate:

* If errorswere found, return to the Text Builder display to correct the errors
then recompile.

* If no errors were found, load the data into the Multifunction Controller (refer
to subsection 7.4).

7.4 LOADING DATA (DOWN-LINE LOADING)

Down-line loading is an automatic process, initiated by the operator, in which the compiled
object image isloaded into the database of the Multifunction Controller specified in the
pathname that appears in the display.

A separate display is not used for the down-line loading operation. The appropriate
messages appear on the display from which the loading function was initiated. The
following is adescription of how dataloading is done.

With the Box Selection display, the Compile Status display, the Text Builder display, or
the Database Compare display on the CRT, hold the CTL key down and press the generic-
function key F5=LOAD DATA.

If any of the following messages appear, correct the error before proceeding.

** THERE |'S NO OBJECT FILE **

** BOX TYPE |'S NOT' MULTI FUNCTI ON CONTROLLER **

** MULTI FUNCTI ON CONTROLLER I'S NOT I N | DLE STATE **
** DATA ACCESS ERROR **

When loading is started, the following message appears.
** |LBC DATA LQAD STARTED **
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7.5
If an error is detected, the following message is displayed:
** LOAD DATA NOT' COVWPLETED **
If the source text has been modified, the following message is displayed:
** SOURCE TEXT MODI FI ED, COWPI LE BEFORE LQADI NG **

When the load operation is completed, an appropriate message is entered in the journal in
the History Module:

<Ti me><Fi | e Name>: LOAD DATA SUCCESS
or

<Ti me><Fi | e Nanme>: LOAD DATA FAI LURE
7.5 DATABASE COMPARE
The database Compare function enables you to determine if and how an Object File differs

from the database in a Multifunction Controller. The following is an example of how this
function is used:

1. With the Box Select display, the Text T ErEs 1] |
Builder display, the Block Usage Lec - oo FLLE SFe>vioo-Lontieio
display, or the Compile Status e gmno e me e e e
display on the CRT, hold the CTL e lmmsolmw oo ome mm e s
key down and press the generic- m o ww o Wm ww e
function key F6=COMPARE. The A
Compare display appears on the - A CLE B A
CRT and the comparison is o O I
executed. mEolmn o lmn mm o lmnomm o omm
Note: If the sourcetext isnot inthe 002 DIFFERENGES FOLD
Universal Station, it isread
from the Object File
(removable medium or HM).
Wait until the reading has
g

been completed. N

3379

The sequence of messages as this function is being processed is as follows:
** WAIT ** and ** READI NG DATABASE ** appear.

If no differences are found, the following message appears:
** NO DI FFERENCES FOUND **

If differences were found, the following appear on the display:

CE appears beside each logic block number in which an error was found

** yxx DI FFERENCES FOUND **, where xxx isthetota number of
differences found.
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7.6

If the Object File was not read or was not compiled, the following message appearsin
red:

** THERE |'S NO OBJECT FILE **

If the source text has been modified, the warning
** SOURCE TEXT MODI FIED, H T AGAIN FOR REAL ** appears.
If an error condition is detected, an appropriate message is displayed; for example:

** DATABASE READ NOT' COVPLETED **
** BOX TYPE I'S NOT' MULTI FUNCTI ON CONTROLLER **

2. Use The CTL key and the appropriate generic-function key to select the next function.

7.6 DISPLAYING BLOCK USAGE

Thelogic blocks that were configured in agiven file are displayed as follows:

1. Withthe Text Builder display, the TR —
Complle Stmus dlsplay’ or the LBC - BLOCK USAGE FILE: $F2>V100>LBO11410
Compare display onthe CRT, hold | |19 o twse wmero oo womjo oo oo
the CTL key down and press the 500s No a0 D ioose No meo NO iooon No md O imion . Leiie nO

. . LB00S NO LBO21 NO LB037 NO LBO53 NO  LBO69 NO  LBO85 NO  LBLO1 LB117 NO
gmerlc_functlon kq{ F3:BL K LBOO6 NO LB022 NO LB0O38 NO LBO54 NO LBO70 NO  LBO86 NO  LB102 LB118 NO
LBOO7 NO  LB023 NO LB039 NO LBOS5 NO  LBO71 NO  LBO87 NO  LBLO3 LB119 NO
LB008 NO  LB024 NO  LB040 NO LBO56 NO  LBO72 NO  LBO88 NO  LBLO4 LB120 NO
U SAGE LBO09 NO  LBO25 NO LB041 NO LBO57 NO  LBO73 NO  LBO89 NO  LB1OS LB121 NO

LB0O10 NO LB026 NO LB042 NO LB0O58 NO LB074 NO LB090 NO LB106 NO  LB122 NO
LBO11 NO  LB027 NO LB043 NO LB0O59 NO LBO75 NO LB091 NO LB107 NO  LB123 NO
LB012 NO LB028 NO  LB044 NO LB0O60 NO LBO76 NO LB092 NO LB108 NO  LB124 NO
LBO13 NO LB029 NO LB045 NO LBO61 NO LBO77 NO LB093 NO  LB109 NO  LB125 NO

The Block Usage display appears DD LD e mel e lmin ey mr
onthe CRT. Thisdisplayisa LB01o No. 1032 MO Lo0i8 RO (o064 O LBOBD 1O LESB O LBLI2 1D LBI20 D
listing of the numbers of blocksin
the file specified by the pathname.
NO appears beside the number of

any unconfigured logic block, or

for which the algorithm NOP (No TRERE 1S 10 ECT FILE

Operation) has been defined.

** 006 BLOCKS ARE IN USE **

3380

Themessage ** xxx BLOCKS ARE I N USE ** isalsodisplayed, where xxxis
the total number of blocks defined with algorithms other than No Operation.

2. Use The CTL key and the appropriate generic-function key to select the next function.
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OPERATION MESSAGES
Appendix A

A.1 ALL DISPLAYS

** MOUNT VOLUME ERROR **

** FI LE NOT FQUND **

** FILE ERROR (<file type>:
<operation> **

An error was detected at mount-volume
(removable medium) operation.

In read or write operation, the specified
file could not be found.

File 1/O error was found during
<operation> of <file type>.

A.2 BOX SELECT DISPLAY

** F| LE NAVE SYNTAX ERROR
(LBHHBBNN) **

** H WAY NUMBER SYNTAX
ERROR **

** H WAY NUVBER OUT OF BOUNDS
(01 TO 20) **

** BOX NUMBER SYNTAX ERRCR **
** BOX NUMBER OUT OF BOUNDS
(01 TO 31) **

** REVI SI ON NUMBER SYNTAX
ERROR **

** REVI SI ON NUMBER QUT OF
BOUNDS (00 TO 99) **

** VOLUME | D SYNTAX ERROR **

** LOd CAL DEVI CE SYNTAX
ERROR **

** UNDEFI NED LOGE CAL DEVI CE **

** VOLUME IS NOT FOUND **

Thefile specification doesn't begin
with 'LB'.

The Hiway number in the filename
includes a nonnumeric character.

The Hiway specified was 0 or
greater than 20.

The Box Number in the filename
includes a nonnumeric character.

The Box Number specified was
0 or greater than 31.

Therevision designation of afile
name includes a nonnumeric character.

Specified Revision designator was
greater than 99.

The form of the volume specification
was not correct.

The device name was not correct.
Thelogica device specified was not
defined.

The specified volume was not found in
the History Module.
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* *

* *

SOURCE TEXT FILE IS NOT
FOQUND **

OBJECT FILE I'S NOI' FOUND **

READI NG FI LE <pat hnane> **

The Source Text File was not found
when the file was read.

The Object File was not found when the
filewasread.

Reading of <pathname> isin process.

A.3 TEXT BUILDER DISPLAY

BLOCK NUMBER SYNTAX ERROR **
| LLEGAL ALGORI THM **

LB(xxx) |S FOUND nnn TI MES,
H T ENTER FOR REAL **

BLOCK NUMBER OUT OF BOUNDS **

LI NE NUMBER SYNTAX ERROR **

LI NE NUMBER OQUT OF BOUNDS **

nnn LI NES ARE TRUNCATED **

TEXT FI LE EXCEEDS 999
LI NES **

A nonnumeric character was entered
in the Block number port.

The Algorithm entered is not defined.

Block xxx isfound by insert/delete
function. Thisblock isdeleted from
source text by the operation.

The specified block number was not in
the range of 1 to 128.

The line number (except EOF) includes
anonnumeric character.

The line number is 0 or greater than
XXX, where XXX = the maximum
line number configured.

In the source code, nnn lines exceed 75
characters, and are truncated.

Lines of source text exceeding 999
have been truncated.

A.4 COMPILE DISPLAY

* *

* *

* *

LBC COWPI LE STARTED **

FI LE ACCESS ERROR, FI LES ARE
NOT' CREATED **

SOURCE TEXT FI LE EXI STS,
HT F4 TOWI TE FI LES **

Compilation is executing.

Error occurred in accessing the Object
and Listing Files.

When the source text is written into the
file, source-text file already exists.
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A.5 DATABASE COMPARE DISPLAY

** READI NG DATABASE ** MC Logic Block database is being read.

** DATABASE READ NOT Up-Line Loading error was detected.
COWPLETED **

** \WRI TI NG FI LE <pat hnane> ** File of <pathname> iswriting.

A.6 LOAD DATA FUNCTION

** | BC DATA LOAD STARTED ** The Load Data function is executing.

** MULTI FUNCTI ON CONTROLLER | S The Box State of the Multifunction
NOT IN | DLE STATE ** Controller isnot IDLE.

** SOURCE TEXT MODI FI ED, COWPI LE Modified Source Text was not compiled
BEFORE LQADI NG ** when Load-Data function was selected.

** LQOAD DATA NOT' COVPLETED ** A down-line loading error was detected.

A.7 COMPILE AND BLOCK USAGE DISPLAYS

** THERE | S NO SQURCE TEXT ** Source text was not read or not created.

A.8 DATABASE COMPARE DISPLAY AND LOAD DATA FUNCTION

** THERE |I'S NO OBJECT FILE ** The Object File was not read or was not
generated by compilation.

A.9 COMPILE AND DATABASE COMPARE DISPLAYS AND LOAD DATA
FUNCTION

** BOX TYPE I'S NOT MULTI FUNCTI ON The box type specified in the file-name
CONTROLLER ** isnot a Multifunction Controller.
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A.10 WRITE FILE FUNCTION

** SCQURCE TEXT FI LE EXI STS, When the source text is written into the
HT F12 TO WRI TE FI LES ** file, source text already exists.
** WRI TI NG FI LE <pat hnanme> ** The <pathname> fileis being written.

A.11 DATABASE COMPARE DISPLAY AND MENU SELECTION

** SOURCE TEXT MODIFIED, HT A function is salected that would
AGAI N FOR REAL ** change or delete the Source Text File.
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SYNTAX ERROR MESSAGES
Appendix B

B.1 TEXT BUILDER AND COMPILER

Error Message

Number

001 | LLEGAL CHARACTER

010 | LLEGAL ALGORI THM TYPE

020 | LLEGAL PARAMETER NAME

021 | LLEGAL VARI ABLE CODE

022 PARENTHESI S | S M SSI NG

023 PERIOD I S M SSI NG

024 DELI M TER IS M SSI NG

025 | LLEGAL QUTPUT PARAMETER CODE

026 | LLEGAL OQUTPUT VARI ABLE CODE

027 | LLEGAL REVERSE | NPUT SI GN POSI Tl ON
028 | LLEGAL CONTI NUOUS QUTPUT SI GN POSI TI ON
030 SLOT NUMBER MUST BE O1 TO 16

031 DI SUBSLOT NUMBER MUST BE 01 TO 16
032 DO SUBSLOT NUMBER MUST BE 1 TO 8
033 Cl SUBSLOT NUMBER MUST BE 1 TO 4
034 Al PO NT NUVMBER MUST BE 1 TO 16

035 TI MER NUMBER MUST BE 1 TO 32

036 FLAG NUVMBER MUST BE 001 TO 256

038 CONSTANT NUMBER MUST BE 1 TO 9999 SEC
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B.2 COMPILER
Error Message
Number
100 LI NE EXCEED 75 CHARACTERS
101 TEXT EXCEEDS 999 CHARACTERS
102 LB NUMBER IS M SSI NG
103 ALGORI THM IS M SSI NG
104 PARAMETER | S M SSI NG
105 MULTI DEFI NED LB NUMBER
106 | LLEGAL LOG C BLOCK NAME
107 | LLEGAL COMMENT - M SSI NG DELI M TER
110 CARD xx |I'S NOT DI CARD
111 CARD xx |'S NOT DO CARD
112 CARD xx IS NOT CI CARD
113 CARD xx |'S NOT Al CARD
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