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Introduction

Introduction

This document provides the user with sample solutions to common

application problems.

This manual is broken down into the following sections.

Section

Description

Security

Defines how to configure the various types
of security systems available on the CRISP/32
workstations.

Alarm Handling

Defines how to configure the various types
of alarm handling functions available on
CRISP/32.

Historical Data Recall

Defines how to use the SCAN_HIST function
call, including data point edit, and how to
write the HISTORIAN data to an ASCII file.

Device Communication

Defines how to communicate with the
various types of devices available on
CRISP/32.

File Handling

Defines how to open, read, write, and close
small and large files.
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Security

General

This section defines how to extend the functionality of various types of
security systems available on the CRISP/32 workstations.

This section is broken down into the following subsections.

Subsection

Description

PCWS Remote Security

(page 2-3)

Defines how to modify PC Workstation
security from a CRISP logic.

Windowed Workstation
Security
(page 2-5)

Defines how to configure CRT-specific
security on a Windowed Workstation.

Screen-Specific Security

(page 2-9)

Defines three methods of implementing
screen-specific security.

CHART/II Security

(page 2-25)

Defines how to incorporate security within a
CHART/II application.
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Security

PCWS Remote
Security

This section describes the procedure for modifying PCWS/CWS security
from a CRISP logic. This can be useful to the application developer who
needs to customize workstation security for a particular end user.

To configure PCWS Remote Security you must go to the UTILITY MENU
and select CONFIGURE SECURITY, which displays the Remote Security
Table. Each user (refered to as Account Name) should have a Password and
an associated Screen Security Link Level (referred to as HIGH on the
Remote Security Table). When a user (Account Name) islogged in, the
user only has access to those display links with aLink Level (denoted by

/ L: #) between the H GH and LOWor that Account Name on the Security
Table.

There are certain things to keep in mind if you want to force the PCWS to a
specified security level (i.e., the DEFAULT security). Thelogic must havein
its declarations a Numeric array SET_LOG_NUM_ARRAY( MAX_CRT_NO)
where MAX_CRT_NOis maximum number of CRTs on the system. This
variable (which is used to force the PCWS to a specified security level) must
be linked on the Local system control display, screen #21. Even if the
security is for Remote displays, “SET_LOG_NUMshould be on both Local
and Remote screen #21, and linked to DATABASE: SET_LOG_NUM ARRAY( #)
(PCWS replaces the # with the CRT number that you are on). The user logic
using the SET_LOG_NUM_ARRAY should be in the Local and Remote Node
Database Table.

If the security is for the remote displays, WSDI R on the Local Node Database
Table, should be pointing to the remote node number. Also, the Local

Node Database Display (page 2) must have D_HOST pointing to the remote
node number.

© 1991 Square D All Rights Reserved Page 2-3
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Windowed

[ ) This section describes how to configure a workstation-specific security for a
Workstation Security

requirement calling for limiting process changes at certain graphic screens
if the operator is not at the proper workstation. The screens are viewable on
all workstations, but no process changes are possible unless the operator is
logged in at the correct workstation.

The solution is implemented by configuring separate copies of the

CRI SPW N security file (CRI SPW N_SECURI TY. DAT) for each of the
workstations. To ensure that each CRISPwindows process gets the right
security file, the security files must be placed in different subdirectories
along with the CRI SPW N startup process.

The following user setup file must be added to the [ CRI SP] directory. This
definition tells a process using the CRI SPW N_SECURI TY logical to ook for
the security file in the same directory where the process is being started.

$ | NODE: : CRI SP$: USER_SETUP_CRI SPW N. COM
$ !
$ ! Define a logical to re-direct the CRISPWN _SECURITY file access
$ ! fromthe default directory to an individual CRT subdirectory
$ !
$ Definel/systemcrispwi n_security sys$disk:[]crispw n_security.dat
$ !
$ Exit
The startup procedure for CRI SPW N processes is defined in the
CRI SPW N_PROCDEF. DAT file. A typical portion of the startup definition is
asfollows.
!
I' NODE: : CRI SP$CFG CRI SPW N_PROCDEF. DAT
I
! Define startup paraneters for
! CW N and CDRW processes
!
o
I CRT1
| o e e e e e e e e e e e e et e e e e e e e e e e e e a
!
1, I sessi on_numnber,
NCDE, I run_node_nane,
LAT XXXXXXXXXX, I di spl ay_node_nane,
CW N, I process_type,
|

crisp$device:[crisp. ws. CRT1] default _directory
!

2, sessi on_number,
NODE, run_node_nane,

LAT XXXXXXXXXX, di spl ay_node_nane,
CDRW process_type,

crisp$device:[crisp. ws. CRT1],
crisp$wws_etc: cri spdraw_confi g. dat,
noaut ost art

© 1991 Square D All Rights Reserved
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NODE

LAT_XXXXXXXXXX,

CW N
crisp$devi ce: [crisp. ws. CRT2]
[

4,

NODE,

LAT_XXXXXXXXXX,

CDRW

crisp$devi ce: [crisp. ws. CRT2],
crisp$wws_etc: crispdraw _config. dat,
noaut ost art

sessi on_nunber,
run_node_nane,

di spl ay_node_nane,
process_type,
default _directory

sessi on_nunber,

run_node_nane,

di spl ay_node_nane,

process_type,

default _directory,

configuration file specification,
autostart flag

After completing configuration for the workstations, the next task isto
modify the security definitions in each of the security files. Thisis best
accomplished by first creating a single master security file and copying it to
the individual subdirectories. The copies are then edited to provide the

specific limitations.

The following examples show how these edited files might look for two
workstations and two displays. In the first security file, display A and B have
the same security masks meaning that tag variables linked to these displays
may be modified if the operator has logged in and his mask matches the
mask of the individual tags.

NCDE: : DI SK$USER: [ CRI SP. WAS. CRT1] CRI SPW N_SECURI TY. DAT

Def ault mask for all TAGs

!
!
!
! Screen Security Configuration (CRT1)
!
!
!
|

FFFFFFFF

!
[
! Display A Security
[
!

I Mask

00000044
00000044
00000044
00000044
00000044
00000044

: DSPO1_NEXT_SP( 1)
: DSPO1_NEXT_SP( 2)
: DSPO1_NEXT_SP( 3)
- DSPO1_NEXT_SP( 4)
- DSPO1_CANCEL_PB
: DSPO1_EXECUTE_PB

© 1991 Square D All Rights Reserved
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Windowed Workstation Security (cont)

00000044 NODE: : DBASE: DSP02_NEXT_SP( 1)
00000044 NODE: : DBASE: DSP02_NEXT_SP( 2)
00000044 NODE: : DBASE: DSP02_NEXT_SP( 3)
00000044 NODE: : DBASE: DSP02_NEXT_SP( 4)
00000044 NODE: : DBASE: DSP02_CANCEL_PB
00000044 NODE: : DBASE: DSP02_EXECUTE_PB

In the second security file (refer to the following), the mask for display A has
been set to all zeros. Therefore, al operators, regardless of what security level
they log in with, will not be able to modify the tags from CRT2. Display B has
the same security masks as display B did on CRT1 meaning that operation of
this display is not affected by which CRISPwindows process is accessing the
data

NODE: : DI SK$USER: [ CRI SP. WAS. CRT2] CRI SPW N_SECURI TY. DAT

SCREEN SECURI TY CONFI GURATI ON ( CRT2)

!
!
!
!
[
| Default mask for all TAGs
I

FFFFFFFF

!

D e eaa s
I Display A Security
| e m e e meee e
!

I Mask  TAG Nane

00000000 NODE: : DBASE: DSPO1_NEXT_SP( 1)
00000000 NODE: : DBASE: DSPO1_NEXT_SP( 2)
00000000 NODE: : DBASE: DSPO1_NEXT_SP( 3)
00000000 NODE: : DBASE: DSPO1_NEXT_SP( 4)
00000000 NODE: : DBASE: DSP01_CANCEL_PB
00000000 NODE: : DBASE: DSP01_EXECUTE_PB

!

D e eaa s
I Display B Security
| e m e e meee e
I

I Mask  TAG Nane

00000044 NODE: : DBASE: DSP02_NEXT_SP( 1)
00000044 NODE: : DBASE: DSP02_NEXT_SP( 2)
00000044 NODE: : DBASE: DSP02_NEXT_SP( 3)
00000044 NODE: : DBASE: DSP02_NEXT_SP( 4)
00000044 NODE: : DBASE: DSP02_CANCEL_PB
00000044 NODE: : DBASE: DSP02_EXECUTE_PB

© 1991 Square D All Rights Reserved Page 2-7
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Screen Specific This subsection contains three methods of implementing screen-specific
Security security. This means using CRISP logic to create a way for an operator to

log infout directly from his current screen rather than exiting to the main
menu and sel ecting the security option.

Solution A The application security requirement addressed in this example involved a
customer who wanted operators to log in on the same screen as they were
performing their functions and for the security to reset automatically after a
fixed time period. The following logic enables a password to be entered on
adisplay, forcing a specific security level (determined by the Account
Number) to the screen.

Explanation A The Account Number used in thislogic is first defined in the PCWS security
table with the appropriate User Lock Level and User Lock Range. The
logic-authorized account number is passed to the SET_LOG_NUM ARRAY
variable to activate the requested security level. This variable must be
defined/linked on the PCWS Screen 21 to work properly.

Example 1.2-A The following example includes all the necessary declarations and logic to
function correctly. The example is provided only to help the user
understand how to implement screen-specific security. The user must
develop code that follows the principles described in the example. However,
the user also must develop code that meets the requirements of the specific
application being devel oped.

The example declarations and logic follows.

| *kkdhhhkdhhhhdhhhhdhhhhdhhhhdhhhdhhdhhhhdhhhhddhhhdhhhdhdhhdhrhdhhhdhhddrhrdhrrdrrhddrx

1* Sanpl e code for Exanple 1.2 A *
!* *
1* Task 1.2 - How to inpl ement screen-specific security *

| % hkdhhdhhhhdhhdhdhdhdhdddhdhdhhdhdhdhddhdhdhdddhddhdhdddhdhdddhdhdddddxddddxdddxdrxrdrddxx

! The following 16 Logicals are used by the CR SP
! system Do not place any other Decl arations
! bef ore these.

LG3 CAL; NEWDB: true, NEWCLE, ACTIVE, CACDSA, RESV5, RESVG,\
RESV7, RESV8B, RESV9, RESV10, RESVI1, |CCDSA \
PAUSE, RESV14, RESV15, RESV16

! The follow 32 | ogi cal make up the "Message Mask".
! These are variabl es that represent each potential print
! device or file were nmessages can be routed.

LOQ CAL; RSP TT:TRE, CRSPLP , CRSPO , CRSP_
ORISP LOGFIL , CRISP_ ALMFIL, CR SP_QUTPUT, CRISP_

(Continued on next page.)
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Example 1.2-A (cont)

CRSPDEVOO , PRNTERL , PRNTER2  , DECTALK DEV, \

CRSP_DEVO4 , REPORT FILE , ORI SP_DEVO6 , CR SP_DEVO7 , \

CRSP DEVO8 , CRSP DEVO9 , ORI SP DEVIO , CR SP DEVIL , \

CRSP DEVI2 , CRSP DEVI3, CRSP DEVI4 , ORSP DEVIS , \

CRSP DEVI6 , CRSP DEVL7 , CRISP DEVI8 , CR SP DEVIO , \

CRISP DEV20 , CRSP DEV21 , CRISP DEV22 , CR SP_DEV23
CONSTANT; ZERO 0, ONE: 1

STR NG QUESTI ON_PSWJ 3] ; " 227"
STR NG BLANK PSW{3] :" "

! Initialize the nunber of POA5 screens, the nunber of PASSWRDS
! and the screen nunbers

CONSTANT: CRT1:1, CRT1_PTR O
CONSTANT: MAX_ORT_NO 1
CONSTANT: PSWD_LMT: 5

CONSTANT: DEFALLT_PSVD _LEVEL: 0

LOG CAL; GET_PSWD_ORTL: TRUE, \
TEST _PSWD CRT1, \
VALI D PSWD CRT1, \
I NVALI D_PSWD CRT1

LOG CAL; TI MEQUT_PSWD CRT1, \
NEW PSVD_CRT1, \
GOCD _PSVD CRT1, \
BAD PSWD CRT1

NUMER! G PSWD | NDEX_CRT1, PSWD PTR CRT1

STR NG PONS_CRT1_Msq 50]

! Declarations to force the PONS to a specified security |evel
! this variable nmust be |inked on the POA5s screen 21

TI MER, PSWD Tl MER_CRT1: 3600 I seconds

STRI NG ENTER _PSVD_CRT(MAX_CRT_NO [ 3]
STRING CLRRENT_PSVD_CRT( MAX_CRT_NO) [ 3]
NUMER G CURRENT_DSP( MBX_CRT_NO)

(Continued on next page.)
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Example 1.2-A (cont)

éTRI NG PSWD_ERRCR MBS ]: "I nvalid Password Entered - Try Again "
STRI NG VALI D PSWD M5 ] : "Password Accepted, Mdify Data and Logout!
STR NG CLEAR M5d ] :"Password Expired - Enter Password to continue”

! This is the defined list of passwords for the system
! three Digit passwords corresponding to operator initials.

STR NG PSWD LI ST(PSVWD_LM) [ 3] \
D" AAAM I Qperator 1
: " BBB"\ I Mait enance
N6 0 O ! Technician 1
: " DDD'\ I Engi neer
D" EEE I Manager
LONG PSWD LEVEL(PSWD LM \
01 \ I Qperator 1
:5 \ I Mai t enance
5 \ I Technician 1
110 \ I Engi neer
: 20 I Manager

! Al logic placed between the Key Wrds TABLES, and
! RESTART; will be executed only on the first pass of
! logic. Al code inthis areais Initialization Code.

! The Logi ¢ between the Key Wrd RESTART; and the Key Wrd
! END, will be executed during each pass of Logic.

! Have a Password to test whenever the Enter Password field on
! the display screen is not the Default Password (??7?)

RECALL; OWPRS, GET PSWD CRT1, \
ENTER PSWD ORT(CRTL_PTR), QUESTI ON PSVD, ONE, PSWD PTR CRT1

NEW PSWD CRT1 = ((PSWD_PTR CRT1 < ZERQ & (CURRENT DSP(CRT1_PTR) > 0) &\

GET_PSWD _CRT1)

© 1991 Square D All Rights Reserved
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Example 1.2-A (cont)

! Deternine if the password entered was found in the list of
! defined valid passwords.

GOOD PSWD_CRTL = ((PSWD_| NDEX ORTL >= ZERQ & TEST_PSVWD ORT1)

BAD PSWD CRT1 = ((PSWD_| NDEX_CRT1 < ZEROQ & TEST_PSWD CRT1)

! The State R ng contains Two paths, one for a valid
! password and the other for an invalid password.

VALID PSWD CRT1 = (TEST_PSWD ORT1 & GOCD PSWD CRT1) | \
VALI D_PSWD_ORT1 & ~GET_PSWD _CRT1

| N\VALI D_PSWD CRT1 = (TEST_PSWD CRT1 & BAD PSWD CRT1) | \
| NVALI D_PSWD CRT1 & ~GET_PSWD CRT1

TEST PSWD CRT1 = (GET_PSWD CRT1 & NEWPSWD CRT1) | \
TEST_PSWD CRT1 & (~VALI D_PSWD CRT1 & ~I NVALI D_PSWD CRT1)

GET_PSWD_CRT1 = (VALI D_PSWD CRT1 & TI MEQUT_PSWD CRT1) | \

| NVALI D PSWD CRT1 | \
GET_PSWD ORT1 & ~TEST PSWD CRT1

! Conmpare Qurrent password to all Valid Passwords.

CALL; QWPRS, TEST PSVD CRT1, \
ENTER PSWD CRT(CRT1_PTR), PSWD LI ST(0), PSWD LM, PSWD | NDEX_CRT1

I On a valid password send the defined account nunber to the array variable

I which will correspond to the crt nunber ninus 1. For exanple CRT1 = array(0)
I CRT2 = array(1). The account nunber will change the | ogin security |evel

I for the POWB. The account nunber used for this applicationis "1", this

! nunber can be any valid account nunber from1l to 31.

SET; VALID PSWD ORT1, SET LOG NUM ARRAY(CRTL PTR) = PSWD LEVEL(PSWD | NDEX CRT1)

SET; TI MEQUT_PSWD CRT1, SET_LOG NUM ARRAY(CRT1_PTR) = DEFAULT PSWD LEVEL

CALL; SOCPY, (VALID PSWD CRT1 | INVALID PSWD CRT1), \
QUESTI ON_PSWD, ZERQ ENTER PSWD CRT(CRT1_PTR), ZERO ON\E

(Continued on next page.)
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Example 1.2-A (cont)
CALL; SOCPY, |NVALID PSWD CRT1, PSW ERRCR MSG ZEROQ POWS CRT1_MSG ZERO ONE
CALL; SOCPY, VALID PSWD CRT1, VALID PSWb MBG ZERQ POANS ORT1 _MBG ZERQ ONE

CALL; SOCPY, CET_PSWD CRT1, CLEAR MBG ZERQ POWS CRT1_MSG ZERQ ONE

END,

© 1991 Square D All Rights Reserved Page 2-13
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Solution B Certain applications require security to automatically reset if the user does
not log out after performing a privileged operation. In this example, CRISP
logic is used to restore the default security (lowest level) to the PCWS if a
screen other than the Main Menu is displayed longer than a fixed time
period, the operator returns to the main menu or he selects a Clear
pushbutton on the screen.

Explanation B 1. Security will be reset every time the Main Menu is displayed.

2. Security will reset after 10 minutes has elapsed.
3. Security will reset when a CLEAR variableis set.

Example 1.2-B The following example includes all the necessary declarations and logic to
function correctly. The example is provided only to help the user
understand how to implement screen-specific security. The user must
develop code that follows the principles described in the example. However,
the user also must develop code that meets the requirements of the specific

application being developed.

The example declarations and logic follows.

| *kkhkhkkhhhkhkhhhkhkhhhkhhhkhkhdhhkhdhhhhhhhhhhkhdhhhdhhkhdhhhdrhhhhhkhkhdrhkddrhdrrxhdrxkktx

1* Sanpl e code for Exanple 1.2 B *
1* *
1 * Task 1.2 - How to inpl ement screen-specific security *

| *kkdhhhkdhhhhdhhhhdhhhhdhhhhdhhhdhhdhhhhdhhhhddhhhdhhhdhdhhdhrhdhhhdhhddrhrdhrrdrrhddrx

! The following 16 Logicals are used by the CR SP
! system Do not place any other Declarations
! before these.

LO3 CAL; NEWDB: true, NEWCLE, ACTIVE, CACDSA RESV5, RESVG,\

RESV7, RESV8, RESV9, RESVI1O, RESV11, |CCDSA, \
PAUSE, RESV14, RESV15, RESV16

(Continued on next page.)
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Example 1.2-B (cont)

! The follow 32 | ogi cal rmake up the "Message Mask".
! These are variables that represent each potential print
! device or file were nessages can be routed.

LO3 CAL; CRISP_TT: TRUE, CRISP_LP , RSP L , CRISP_SS o\

CRISP_LOGFIL , CRSP_ALMFIL, CRSP_QUTPUT, CRISP_ERRCR, \
CR SP_DEVO0 , PR NTERL , PRI NTER2 , DECTALK DEV , \
CRISP_DEV04 , REPCRT_FILE , OR SP_DEVO6 , CR SP_DEVO7 , \
CRISP_DEVO8 , CRISP_DEVO9 , CRSP_DEVIO , CRSP_DEV1I1 , \
CRISP DEV12 , CRISP DEV13 , CRSP DEV14 , CRSP_DEV1I5 , \
CRISP_ DEVI6 , CRSP DEV17 , CRSP DEVI8 , CRSP DEV19 , \
CRISP_DEV20 , CRSP_DEV21 , CR SP_DEV22 , CRI SP_DEV23

CONSTANT; DEFAULT_PSWD LEVEL: O

| o o o o o e e e e e e e e e e e e e e e e e e e e e e e e d i mm e e e e o o

! Initialize the PONS CRT nunber(s), array pointers and

! t he hi ghest CRT nunber

| o o o o o e e e e e e e e e e e e e e e e e e e e e e e e d i mm e e e e o o

QONSTANT; CRT1:1, CRT1_PTR O | Pointer is one |l ess than CRT nunber

CONSTANT; MAX_CRT_NO 1

NUMER! C, CQURRENT_DSP( MAX_CRT_NO

! This variable would be linked to a button on each displ ay,
! whi ch woul d clear the security level by forcing POWS to the
! default security | evel whenever the logical is set.

LOQ CAL; START_TMR CRT1, \
TI MEQUT_CRT1
TI MER, PSWD_TI MER_CRT1: 600

! Declarations to force the POA5 to a specified security |evel
! this variable nust be |inked on the POA5 screen 21

! Al logic placed between the Key Wrds TABLES;, and
! RESTART; will be executed only on the first pass of
! logic. Al code inthis areais Initialization Code.

(Continued on next page.)
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Example 1.2-B (cont)

! The Logi c between the Key Wrd RESTART; and the Key VWord
! END, will be executed during each pass of Logic.

! A ear the password on a tineout or on return to
! mai n di splay (CURRENT_DSP = 0)

Wien the tinmer times out, the CLEAR button is pressed, or the Main

Menu is displayed, send the default account nunber to the set

!
!
! nunber array variable which will correspond to the crt nunber mnus 1.
! For exanmple CRT1 = array(0), CRT2 = array(1). The account nunber will
1

change the login security |level for the POAS

SET: TIMEQUT CRTL | CLEAR PSWD PB(CRTL_PTR) | (CURRENT DSP(CRTL PTR) == 0), \

SET_LOG NUM ARRAY( ORT1_PTR) = DEFAULT PSWD LEVEL

RECALL; BZERO, , CLEAR PSWD PB(0), MAX ORT NO

END,

© 1991 Square D All Rights Reserved
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Solution C The application security requirement addressed in this example involved a
customer who wanted operators to log in on the same screen as they were
performing their functions and for the security level to reset when a screen
change occurs. The following logic allows a password to be entered on a
display, forcing a specific security level (determined by the Account
Number) to the screen.

Explanation C The Account Number used in thislogic is first defined in the PCWS security
table with the appropriate User Lock Level and User Lock Range. The
logic-authorized account number is passed to the SET_LOG_NUM_ARRAY
variable to activate the requested Security Level. This variable must be
defined/linked on the PCWS Screen 21 to work properly.

Example 1.2-C The following example includes all the necessary declarations and logic to
function correctly. The example is provided only to help the user
understand how to implement screen-specific security. The user must
develop code that follows the principles described in the example. However,
the user also must develop code that meets the requirements of the specific
application being developed.

The example declarations and logic follows.

| % hkdhhdhhhhdhhdhdhddhdddhdhdhdddhdhdddhdhdhdhddhdhdddhdhdddhdhdddddxddddxddrdxrdxddxx

1* Sanpl e code for Exanple 1.2 C *
1* *
1* Task 1.2 - How to inpl enent screen-specific security *

[ BE R R R ok ke kb Sk Sk T Sk R R R R R Rk R S R R Sk R R R Rk kR R AR Rk R R R R R AR Rk o

! The following 16 Logicals are used by the CR SP
! system Do not place any other Declarations
! bef ore these.

LOAd CAL; NEWDB: true, NEWCLE, ACTIVE, CACDSA RESV5, RESVG,\
RESV7, RESV8B, RESV9, RESV10, RESVI1, |CCDSA \
PAUSE, RESV14, RESV15, RESV16

! The fol low 32 | ogi cal make up the "Message Mask".
! These are variables that represent each potential print
! device or file were nmessages can be routed.

(Continued on next page.)
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Example 1.2-C (cont)

LOG CAL; CRSPTT:TRE, CRSPLP , CRSPO , CRSP.Ss
CRISP LOGFIL , CRSP ALMFIL, CR SP_OUTPUT, CR SP ERRCR,
CRSPDEVOO0 , PRNTERL , PRNTER2 , DECTALK DEV ,

CRSP_DEVW0O4 , REPORT_FILE , CR SP_DEV0O6 , CR SP_DEVO7 ,
CRSP DEV0O8 , CRSP DEVO9 , CR SP DEVIO , CR SP DEVIL ,
CRSP DEVI2 , CRSP DEVI3, CRISP DEVI4 , CR SP DEVIS ,
CRSP DEVI6 , CRSP DEVL7 , CRISP DEVI8 , CR SP DEVIO ,
CRSP DEV20 , CRSP DEV21 , CRISP_DEV22 , CR SP_DEV23

— = — - - -

CONSTANT: ZERO 0, O\E 1
STR NG QUESTI ON_PSW) 3] : " 277"
STR NG BLANK PSWJ[3] " "

! Initialize the nunber of POAS screens, the nunber of PASSWRDS
! and the screen nunbers

CONSTANT; ORT1:1, CRT1_PTR 0
CONSTANT; MAX_CRT_NQ 1
CONSTANT; PSWD_LMT: 5

CONSTANT; DEFAULT_PSWD LEVEL: 0

LOQ CAL; GET_PSWD_CRT1: TRUE, \
TEST_PSWD _CRT1, \
VALI D_PSWD CRT1, \

| NVALI D_PSWD_CRT1

LOG CAL; RESET_PSWD _CRT1, \
NEW PSWD_CRT1, \
GOCD_PSWD _CRT1, \
BAD PSWD CRT1

NUMER! C PSWD | NDEX_CRT1, PSWD PTR CRT1

STR NG POWS_CRT1_Msd 50]

! Declarations to force the PONS to a specified security |evel
! this variable nmust be |inked on the POAS screen 21

NUVER G, SET_LOG_NUM ARRAY( MAX_CRT_NO)

(Continued on next page.)
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Example 1.2-C (cont)

éTRl NG ENTER_PSWD CRT(MAX_CRT_NO [ 3]
NUVERI C, CURRENT_DSP( MAX_CRT_NO
NUMERI C, QLD DSP(NAX_CRT_NO

STRING PSWD ERRCR MBJ ]: "Invalid Password Entered - Try Again
STRI NG VALI D PSWD MBd ] : "Password Accepted, Mdify Data and Logout!

STR NG CLEAR M5d ] ;"0 eared Password - Enter Password to continue”

! This is the defined list of passwords for the system
! three Digit passwords corresponding to operator initials.

STRI NG PSWD LI ST(PSWD_LM) [ 3] \
D" AAAM I Qperator 1
: " BBB"\ I Mai t enance
NG ¢ O3\ I Technician 1
: " DDD'\ I Engi neer
. " EEE" I Manager
LONG PSVWD _LEVEL(PSWD LMI) \
01 \ I Qperator 1
:5 \ I Mai t enance
:5 \ I Technician 1
10 \ I Engi neer
: 20 I Manager

! Al logic placed between the Key Wrds TABLES; and
! RESTART; will be executed only on the first pass of
! logic. Al codeinthis areais Initialization Code.

! The Logi c between the Key Wrd RESTART; and the Key Wrd
! END;, will be executed during each pass of Logic.

© 1991 Square D All Rights Reserved
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Example 1.2-C (cont)

RECALL; RDDSP, , ORT1, CURRENT_DSP(CRT1_PTR

! Have a Password to test whenever the Enter Password field on
! the display screen is not the Default Password (???)

RECALL; QWPRS, GET_PSWD CRT1, \
ENTER_PSWD_CRT(CRT1_PTR), QUESTI ON PSWD, O\E, PSWD PTR CRT1

NEW PSWD CRT1 = ((PSWD_PTR ORT1 < ZERQ & (CURRENT _DSP(CRT1_PTR) > 0) &\
GET_PSWD CRT1)

! Determne if the password entered was found in the list of
! defined valid passwords.

GOCD_PSWD CRT1 = ((PSWD_| NDEX ORT1 >= ZERQ) & TEST_PSWD CRT1)

BAD PSWD CRT1 = ((PSWD_| NDEX CRT1 < ZERQ & TEST PSWD ORT1)

RESET PSWD CRT1 = (OLD DSP(CRT1 PTR) <> CURRENT DSP(CRT1_PTR))
QLD DSP(CRT1_PTR) = CURRENT_DSP(CRT1_PTR)

! The State R ng contains Two paths, one for a valid
! password and the other for an invalid password.

VALID PSWD ORT1 = (TEST_PSWD CRT1 & GOCD PSWD CRT1) | \
VALI D PSWD ORT1 & ~GET_PSWD ORT1

| NVALI D_PSWD CRT1 = (TEST_PSWD CRT1 & BAD PSWD CRT1) | \
| NVALI D_PSWD CRT1 & ~GET_PSWD CRT1

TEST PSWD CRT1 = (GET_PSWD CRT1 & NEWPSWD CRT1) | \
TEST_PSWD CRT1 & (~VALI D PSWD ORT1 & ~I NVALI D_PSWD CRT1)

GET_PSWD_CRT1 = (VALI D PSWD ORT1 & RESET_PSWD CRT1) | \
I NVALI D_PSWD ORTL | \
GET_PSWD CRT1 & ~TEST_PSWD CRT1

(Continued on next page.)
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Example 1.2-C (cont)

CALL; OWPRS, TEST PSWD CRT1, \
ENTER PSWD_CRT(CRT1_PTR), PSWD LI ST(0), PSWD LM, PSWD | NDEX_CRT1

I On a valid password send the defined account nunber to the array variabl e

! which will correspond to the crt nunber mnus 1. For exanple CRT1 = array(0)
I CRT2 = array(1). The account nunber will change the login security |evel

! for the PON6. The account nunber used for this applicationis "1", this

! nunber can be any valid account nunber from1 to 31.

SET; VALID PSWD CRT1, SET_LOG NUM ARRAY(CRT1_PTR) = PSWD LEVEL( PSWD | NDEX_CRT1)

SET; RESET_PSWD CRT1, SET_LOG NUM ARRAY(CRT1_PTR) = DEFAULT PSWD LEVEL

CALL; SOCPY, (VALID PSWD CRT1 | |NVALID PSWD CRT1), \
QUESTI ON_PSWD, ZERQ ENTER PSWD ORT(CRT1_PTR), ZERQ ONE

CALL; SCCPY, |INVALID PSWD CRT1, PSWD ERRCR MSG ZERO POWNS_CRT1_MSG ZERO ONE
CALL; SCCPY, VALID PSWD CRT1, VALID PSWD MG ZERQ POANS CRT1_MSG ZERO ONE

CALL; SOCPY, CET_PSVD CRT1, CLEAR M5G ZERO POAS CRT1_MSG ZERO ONE

END,

© 1991 Square D All Rights Reserved
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CHARTI/Il Security

If access to some or all user screens must be controlled with security, this
can be accomplished using the security features of the VMS operating
system. First, set up VMS login accounts using the UAF utilities (refer to
VMS manuals for specific instructions). Give each user a separate directory
and place a LOd N. coMmfile in each home directory. The following
examples define how an OPERATOR and ADMIN account might be set up.

$!

R I T
$! File: DI SK$USER: [ OPERATOR] LOG N. COM

R I T
$!

$!

$ @crisp]crisp_login
@crisp]user_login_ch2

set def [crisp.ch2. operator_dsp]

cht operator_nenu

$
$
$
$1lo

Fil e: DI SK$USER: [ ADM N] LOG N. COM

$!
$!
$!
$!
$!
$!
$ @crisp]crisp_login.com

$ @crisp]user_login_ch2

$ set def [crisp.ch2. adni n_dsp]

$ cht admi n_nenu

$1lo

In both examples, CHART/II starts up with a custom menu display. The user
may move to successive displays and perform his duties. To log out, press
the PF4 key on the keyboard and CHART/II exits and returns to the
command program, which will perform aVMS logout.

Note that the CHART/II screens for the two accounts are also located in
separate directories. This means that both directories need a copy of the
CTPI NI . CTP filein order for CHART/II to run. Also note that any screens
that must be accessable to both users should be duplicated in both
directories.

© 1991 Square D All Rights Reserved Page 2-25



_ Document No. 500 064-001
Security January, 1993

Notes:

Page 2-26 © 1991 Square D All Rights Reserved




Document No. 500 064-001
January, 1993

Alarm Handling

General

This section defines how to configure the various types of alarm handling
functions available on CRISP/32.

This section is broken down into the following subsections.

Subsection

Description

Alarm Messages to Disk or
Files
(page 3-3)

Defines how to send alarm messages to disk
files and to printers.

File Maintenance

(page 3-11)

Defines how to purge/delete alarm files.

Alarm Scrolling

(page 3-15)

Defines how to send a CRISP alarm to a
CRISP display.

Alarm Scrolling, 2 Lines

Defines how to display two line CRISP alarm
messages.

(page 3-21)
Group Alarm Defines how to perform a group alarm
Acknowledgment acknowledgment.

(page 3-29)

Inidividual Alarm
Acknowledgment

(page 3-35)

Defines how to perform an individual alarm
acknowledgment.

Alarm Enabling/Disabling

(page 3-43)

Defines two methods of how to enable and
disable alarm handling.
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Alarm Messages The CRISP/32 User Logic can be used to send Alarm messages to disk
to Disk or File files and to printers. Although messages can be sent to a printer, it is

important to remember that the printer must not be a spooled device.

NOTE

The method described here can be used to send any
type of message to a printer or to a file. It is not
limited to only alarm messages.

When sending messages to afile, it is often necessary to open anew file at a
specific time or when a specific event occurs. In the exampleto follow, a
new file is opened at the beginning of each month. Once the user
understands the conditions that will open a new file every month, the user
will understand how to change the conditon to open a new file every day or
at the beginning of a new batch.

Solution The user can accomplish the task using the following CRISP Function Calls:

FIXDAT
NEW_DESTINATION
SETMSG_C16
STR_MERGE
TIME_AND_DATE
VALUE_C16

Explanation Designate one of the 32 CRISP Logical variablesin the Message Mask to
represent the CRISP Alarm file (i.e.,, CRI SP_ALMFI L). Designate another
Logical variable in the Message Mask to represent a printer device (i.e.,
PRI NTER1).

NOTE

The device PRINTER1 does not appear in the Message
Mask defined with the SETMSG_C16 Function Call in the
CRISP/32 Function Calls Reference Manual. Any of the
devices that appear in the Message Mask may be renamed
to be more representative of their destination.

If the DI SKSUSER: [ CRI SP. ALM directory does not exist, it can be created
using the following VMS command.

(Continued on next page.)
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Explanation (cont)

Example 2.1

$ Create /Dir [crisp.alni

Lines of code placed after RESTART; test the value of the current month
to determine when it changes. At the beginning of each month,

ALARM FI LE_SPECisgiven anew value. ALARM FI LE_SPECisastring
with the format ALMFI L. MMM YYYY. ALARM FI LE_SPECisthe second
argument to one of two NEW_DESTINATION Function Calls used in the
example to follow. The NEW_DESTINATION Function Call will execute on
the first pass of logic and again with each new month.

The Message Mask variables CRI SP_ALM-I L and PRI NTERL must be set
TRUE before the VALUE_C16 Function Call. The same Message Mask
variables must also be cleared to FALSE after the VALUE_C16 Function Call.
The message created by the VALUE_C16 Function Call will be sent to each
device or file whose Logical variable in the Message Mask is TRUE when the
VALUE_C16 Function Call executes.

The following example includes all the necessary declarations and logic to
function correctly. The example is provided only to help the user
understand how to send messages to printers and files. The user must
develop code that follows the principles described in the example. However,
the user also must develop code that meets the requirements of the specific
application being devel oped.

The example declarations and logic follow.

| IR Rk ek kb Sk kR kR R R R I R R R Rk kR R R R R R R R Rk Sk R R R R Rk R Sk ok Sk ok R R R

I*  Sanple code for Exanple 2.1

| *

*

*

I * Task 2.1 - Log CRSP alarns to a File and/or Printer *

| IR Rk ek kb Sk kR R R R R R R S Ik R R R ok R R S R R R R Sk R Rk R R U R R R R R R R

! The following 16 Logicals are used by the CR SP
! system Do not place any other Declarations

! bef ore these.

LOa CAL; NEWDB: true, NEWCLE, ACTIVE, CACDSA, RESV5, RESVG,\
RESV7, RESVB, RESV9, RESV10, RESVI11, |CCDSA \
PAUSE, RESV14, RESV15, RESV16

Page 3-4
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Example 2.1 (cont)

! The fol low 32 | ogi cal make up the "Message Mask".

! These are variables that represent each potential print
! device or file were nmessages can be routed.
| e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e a oo
LOQ CAL; CRSP.TT: TRE, CRISP_LP , CRSP.CL , CRISP_SS
CRISP LOGFIL , CRISP ALMFIL, CR SP_QUTPUT, CR SP_ERRCR
CRISP_DEVOO , PR NTERL , PRINTER2 , DECTALK DV

CR SP_DEVWO4 , REPORT FILE , CR SP_DEV06 , CR SP_DEVO7
CRISP_DEVO8 , CRSP DEVO9 , ORI SP_DEVIO , CR SP DEVI1
CRISP DEVI2 , CRSP DEVI3 , CRISP DEVI4 , CR SP DEVIS
CRISP DEVI6 , CRSP DEVL7 , CRISP_DEVI8 , CR SP_DEVIO
CRISP DEV20 , CRSP DEV21 , CRISP_DEV22 , CR SP_DEV23

! The follow ng variabl es are used for the TI ME AND DATE
! Function Call and to detect a new nonth.

NUVER G YEAR N, MONTH_N, DAY_N, HOUR N, \
M N N, SEC N HDRD N , , ,

CONSTANT; ZERQ 0, O\E 1,\
NUVBER CF ANALOG ALARVE: 100

! The folling variables will be used as offsets in the
! STR_MERCGE Function Cal | .

© 1991 Square D All Rights Reserved
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Example 2.1 (cont)

STR NG LABEL_STR(100)[ 8], \
| D_NAME_STR(100) [ 16] , \
ALM M5 100) [ 40]

LOG CAL; ALARM DI SABLED( 100) , \
NCRVAL ( 100) , \
ALARM 100) , \
H GH_ALARM 100) , \
LON ALARM 100) , \
ALARM ON( 100)

FLOAT; DEADBAND LI M TS(100) , \
H GH ALARM LI M TS( 100) , \
LON ALARM LI M TS(100), \
ANALCG TEMP( 100)

SPACH ] : " \
LONSTR]:"Lo Alarm ",\
HGLSTR]:"H Alarm ",\
ALARM TYPE( 100) [ 10]

! The following Strings will receive the current
! date and tine.

DATE_STR{ 11] , \
TI ME_STR 8]

Page 3-6 © 1991 Square D All Rights Reserved
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Example 2.1 (cont)

The nane of the file that all alarns will be sent to

iddeclared in the String ALARM FI LE SPEC.  The current
nonth and year will be nerged into the string. If the
current nonth and year is JUY 1992, then the val ue of

ALARM FI LE_SPEC wi | | be DI SK$USER [ CRI SP. ALM ALMFI L. JUL- 1992.

This will be an ASA | file that can be viewed with the WB
TYPE command or with a DEC Editor such as TPU.

devi ce.

VARVAL is a variabl e val ue.
The value of the variable TERMNATCR will tell the
printer to do the follow ng:

e @5 = Rng bell
e @1= Carriage return
e @ = Line feed

STRING VARVAL[]: “\\\\. W\,

TERM NATCR | - * @5@/@"

This varible is used to control the RVS file options for
the NEWDESTI NATI ON Function Call. |If the value is zero,
the file will be opened for append. If the value is one,
a new version of the file will be opened.

Al logic placed between the Key Wrds TABLES, and
RESTART; will be executed only on the first pass of
logic. Al code inthis areais Initialization Code.

© 1991 Square D All Rights Reserved
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Example 2.1 (cont)

! This Function Call establishes the Message Mask usi ng
! 32 CRISP Logical variables beginning with CRISP_TT.

! This Function Call will use YEAR N and the next six
! Nureric variables following YEAR N to receive the
! current values for Time and Date.

! This Function Call will performa VWM Define by assigning
! the value of PRINTERL_STR to the Logical Variable
! PRI NTERL.

! The Logi ¢ between the Key Wrd RESTART; and the Key Wrd
! END, will be executed during each pass of Logic.

RECALL; FI XDAT, , DATE STR
RECALL; FI XTIM C16, , TIME _STR

During each pass of logic, the following three |ines

of code will test the value of the current month to
determine if it has changed. At the beginning of a
new nonth, a newalarmfile is created with a nane in
the format ALMAFIL. MM YYYY. Al alarns fromthis Logic
will go to the nost recently created alarmfile.

CALL; SMERGE C16, (MINTH N <> LD MONTH), \
DATE_STR, FOUR ALARM FI LE_SPEC, CFFSET

CALL;  NEWDESTI NATI ON, (MONTH N <> CLD MONTH), \
ORI SP_ALMFI L, ALARM FI LE SPEC, RVB_CPTI ONS

(Continued on next page.)
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Example 2.1 (cont)

SET; (MONTH N <> CLD_MONTH), OLD MONTH = MONTH_N

ALARM I NDEX = 0
LABEL; NEXT_ANALCG

! This call will check the current tenperature "ANALOG TEMP'
! against the hi/lo limts and set a hi/lo | ogical and an
! alarmbit when in alarm
RECALL; ABSALM C16, , \

ANALOG TEMP( ALARM | NDEX), \

LOW ALARM LI M TS( ALARM | NDEX) , \

H GH ALARM LI M TS( ALARM | NDEX) , \

DEADBAND LI M TS( ALARM | NDEX), \

LOW ALARM ALARM | NDEX) , '\

H GH ALARM ALARM | NDEX) , \

NORMAL ( ALARM | NDEX) | \

ALARM ALARM | NDEX)

! A point is in alarmwhenever there is a
! lowalarm or a high alarmfor that point.

ALARM ALARM | NDEX) = LON ALARM ALARM | NDEX) | H GH ALARM ALARM | NDEX)

g
2
=

ALARM ALARM | NDEX) & ~ALARM ON( ALARM | NDEX)

ALARM ON( ALARM | NDEX) = ALARM ALARM | NDEX)

! Determne what type of alarm (high/low, and
I insert the hi/lowstring into the ALARM TYPE
I array, this will becone part of the al arm message.

RECALL; SOOPY, H GH ALARM ALARM | NDEX) , \
H @GH STR ZERQ ALARM TYPE(ALARM | NDEX), ZERO, ON\E

RECALL; SOOPY, LOW ALARM ALARM | NDEX) , \
LONSTR ZERO, ALARM TYPE(ALARM | NDEX), ZERQ, ONE

! Qearing CRISP_TT to FALSE neans the al arm nessages
! will NOT be sent to the System Consol e.

ORISP_TT = FALSE
ORISP ALMFIL = TRUE
PR NTERL = TRE

(Continued on next page.)
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Example 2.1 (cont)

This VALUE C16 Function Call will send the follow ng
nessages to PRINTERL and CRI SP_ALMHI L:

e CQurrent Date and Tine

e A Label

An | D Nane

e An Al arm Message

e An Alarm Type

e« The Qurrent Tenperature
e The Hgh Limt

e The Low Lint

RECALL; VALUE C16, NEWALARM , \
DATE_STR, SPACE, \
TIME_STR SPACE, \
LABEL_STR(ALARM | NDEX), SPACE, \
| D_NAVE_STR(ALARM | NDEX), SPACE, \
ALM MSG ALARM | NDEX), SPACE, \
ALARM TYPE( ALARM | NDEX), SPACE, \
VARVAL, ANALOG TEMP(ALARM | NDEX), SPACE, \
VARVAL, H GH ALARM LI M TS(ALARM | NDEX), SPACE, \
VARVAL, LONALARM LI M TS(ALARM | NDEX), SPACE, \
TERM NATCR

! Reset the Message Mask variables to enable the
! Syst em Consol e to recei ve system nessages.

CRISP_TT = TRE
CRISP_ALMFIL = FALSE
PR NTERL = FALSE

ALARM | NDEX = ALARM | NDEX + 1

RECALL; MAKZERQ , NEWALARM

JUVP,  NEXT _ANALOG ALARM | NDEX < NUVBER OF ANALOG ALARVB

END;
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File Maintenance The user can accomplish file maintenance for logging alarms to disk using
the Function Call SUBMIT_BATCH.

Explanation The SUBMIT_BATCH call has an argument FILE_PURGE_BATCH_FILESPEC,
which will be the name of a DCL command procedure file. The COM file
will delete any old log files using the /BEFORE qualifier.

Example 2.1 B The following example includes all the necessary declarations and logic to
function correctly. The example is provided only to help the user
understand how to delete/purge alarm files from disk. The user must
develop code that follows the principles described in the example. However,
the user also must develop code that meets the requirements of the specific
application being developed.

The example declarations and logic follows.

| % hkdhhdhhhhdhhdhdhddhdddhdhdhhddhdhdddhdhdhdddhdhdhdddhdhdddhdhdddddxddhdddrdhddrdhrddrrxsx

I*  Sanple code for Exanple 2.1 B *
1* *
I*  Task 2.1 B - File Maintenance for |ogging alarns to disk. *

| % hkdhhdhhhhdhhhhdhddhdddhdhdhddhdhdhhhdhdhdhdddhdhdhdddhdhdddhdhddddhdxdddddrdhdddrddrddrrxsk

! The following 16 Logicals are used by the CR SP
! system Do not place any other Declarations
! bef ore these.

LOAd CAL; NEWDB: true, NEWCLE, ACTIVE, CACDSA RESV5, RESVG,\
RESV7, RESV8, RESV9, RESV10, RESVI11, |CCDSA \
PAUSE, RESV14, RESV15, RESV16

! The fol low 32 | ogi cal make up the "Message Mask".
! These are variables that represent each potential print
! device or file were nmessages can be routed.

LOG CAL; CRSPTT:TRE, CRSPLP , (RSPO , CRSP.SS
CRISP LOGFIL , CRISP_ALMFIL, OR SP_OUTPUT, CR SP_ERRCR,
CRISP DEVO0O , PRNTERL , PRNTER2  , DECTALK DEV ,

CRISP_DEVWO4 , REPORT FILE , OR SP_DEV06 , CR SP_DEVO7 ,
CRISP DEWOS , CRSP_DEVWO9 , CR SP DEVIO , CR SP DEVIL ,
CRISP DEVI2 , CRISP. DEVI3 , CRSP DEVI4 , CR SP_DEVIS ,
CRISP DEVI6 , CRSP DEVL7 , CRISP DEVI8 , CR SP_DEVIO ,
CRISP DEV20 , CRSP DEV21 , CRISP_DEV22 , CR SP_DEV23

— e o e e — —

(Continued on next page.)
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Example 2.1 B (cont)

! The following variables are used for the TI ME AND DATE
! Function Call and to detect a new nonth.

LOQ CAL; FI LE_PURGE_SUBM T_FLAG \
FI LE_PURGE_DONE_FLAG \
FI LE_PURGE_PR NT_FLAG FALSE, \
FI LE_PURGE_NOTI FY_FLAG TRUE, \

FI LE_PURGE_FI RST_PASS: TRUE

NUVER G FI LE_PURGE_CLD DAY_NUMBER 0, \
NEW DAY _NUMBER

LONG FI LE_PURGE_STATUS

STRI NG \

FI LE_PURGE BATCH FI LESPEC ] : " DI SK$USER [ CRI SP. ALM ALMFI L_PURGE. COM', \

FI LE_PURGE_AFTER TI ME[ ] : " 00: 01: 00"

! Al logic placed between the Key Wrds TABLES; and
! RESTART; will be executed only on the first pass of
! logic. Al codeinthis areais Initialization Code.

! The Logi ¢ between the Key Wrd RESTART; and the Key Wrd
! END, will be executed during each pass of Logic.

RECALL; YRDAY C16, ~FILE PURGE FI RST_PASS, YEAR N NEW DAY NUVBER

! Code for "File Purging" function (A arm Logs)

Page 3-12 © 1991 Square D All Rights Reserved
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Alarm Handling

Example 2.1 B (cont)

The systemwi || autonatically purge Alarmlog files at a

given tine each day, retaining only those created during

the last ninety days. This code uses the CR SP/ 32 function
call "SUBM T_BATCH' to subnit a DCL command procedure file

for execution in a batch job queue. The DCOL command procedur e
filespec is "D SK$USER [ CR SP. ALM ALMFI L_PURGE. COM', and

i ncl udes the follow ng command |ines:

$ SET DEF DI SK$USER [ CR SP. ALM
$ DELETE ALMFI L. *;* /LOG BEFORE="-90-::"

, FILE_PURGE_SUBM T_FLAG = ~FI LE_PURGE_FI RST_PASS & \
(NEW DAY_NUMBER <> FI LE_PURGE_CLD DAY_NUVBER)

SUBM T_BATCH, FI LE_PURGE SUBM T_FLAG FI LE_PURGE DONE_FLAG \
FI LE_PURGE_STATUS, FI LE PURGE BATCH FI LESPEC, , \
FI LE_PURGE_AFTER TI ME, FILE PURGE PR NT_FLAG FILE PURGE NOTI FY_FLAG

~FI LE_PURGE_FI RST_PASS, FI LE_PURGE_OLD DAY NUVBER = NEW DAY NUMBER

FI LE_PURGE_FI RST_PASS = FALSE

© 1991 Square D All Rights Reserved
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Alarm Scrolling

Explanation

Example 2.2

The user can send a CRISP Alarm to a CRISP Display using the Function
Call DISPLAY_MESSAGES.

The Alarm Handler should have some way of identifying alarms. In the
following sample code, a system is considered to have 100 analog points
that can alarm based on a value going outside of the points high or low
limits. The CRISP call used to identify the alarms is the Function Call
ABSALM_CI16.

ALARM_ON is used to mark a point which is either a high alarm, or alow
alarm. ALARM_ON is used instead of ALARM because the variable ALARM
within the Function Call ABSALM_C16 gets set when a point goes into alarm,
but then the next pass of logic it is reset.

The DISPLAY_MESSAGES Function Call displays alarm messagesin a
scrolling region based on alogical variable DISPLAY_ALARM whichis
updated by ALARM_ON. Aslong asthelogical DISPLAY_ALARM istrue,
the associated array element in LABEL_STR, ALM_MSG, ALARM_TYPE, and
CR all appear as one long string in the variable ALM_DISPLAY_STR, which
would be linked to a CRISP display, forming an alarm scrolling region.

Each DISPLAY_MESSAGES call hasits own DI SPLAY_RETURN_STATUS
variable, and DSP_MSG_MASK variable. The DSP_MSG_MASK is a Display
Message Mask, which is an array of 32 bits.

*  When thefirst bit (array location zero) is set to TRUE, atime and date
stamp is attached on the front end of each message sent to the scrolling
region.

* The second bit (array location one) enables a string substitution. In the
DISPLAY_MESSAGES call, the two variables following the
DSP_MSG_MASK argument are the true_string and false_string. Those
strings are substituted into the alarm message in place of alogical 1 or 0
when the second bit in the display message mask is TRUE and when an
array of logicalsis given as part of the message created in the
DISPLAY_MESSAGES Function Call.

* Thethird bit (array location two) enables a blink option using the
ALM_BLINK argument of the Call. ALM_BLINK isan array of logicals,
which can be associated with each line in the scrolling region.

The following example includes all the necessary declarations and logic to
function correctly. The example is provided only to help the user
understand how to send alarm messages to a display linked as a scrolling
region. The user must develop code that follows the principles described in
the example. However, the user also must develop code that meets the
requirements of the specific application being developed.

The example declarations and logic follows.

(Continued on next page.)
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Example 2.2 (cont)

[ BER R R ek bk ek S kR Sk ok R I Rk R ko R R R R R R Sk Sk R R R AR R Rk Rk S R R R R R R

I * Sampl e code for Exanple 2.2 *
I* *
I * Task 2.2 - Howto send a CRSP Alarmto a CR SP D spl ay. *

[ BER R R ek bk ek S b kS ek ok kS I R R R kS R R ok S S S R R R Sk R Sk R S R R R ok R Sk R

! The following 16 Logicals are used by the CR SP
! system Do not place any other Declarations
! bef ore these.

LOa CAL; NEWDB: TRUE, NEWCLE, ACTIVE, CACDSA , , , , , , , \
| CCDSA, PAUSE, DEBUG , DEBUG BREAK ,

! The follow 32 | ogi cal make up the "Message Mask".
! These are variables that represent each potential print
! device or file were nessages can be routed.

LOG CAL; CRSPTT:TRE, CRSPLP , (RSP , CRSP.SS , \
CRISP LOGFIL , CRSP ALMFIL, ORI SP_OJTPUT, CR SP ERRCR, \
CRSPDEVOO , PRNTERL , PRNTER2 , DECTALK DEV, \
CR SP DEV0O4 , CR SP_DEVO5 , CRISP_DEVO6 , CR SP DEVO7 , \
CRSP_ DEVO8 , CR SP DEVO9 , ORI SP DEVIO , CR SP DEVI1 , \
CRSP DEVI2 , CRSP DEVI3 , CRISP DEVI4 , CR SP DEVI5 , \
CRSP DEVI6 , CRSP DEVL7 , CRISP_DEVI8 , CR SP DEVIO , \
CRSP DEV20 , CRSP DEV21 , CRISP_DEV22 , CR SP_DEV23

CONSTANT; ZERQ 0, ONE: 1,0\

(Continued on next page.)
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Example 2.2 (cont)

This | ogical would be defined for each point indicating

a critical/noncritical point, depending on its val ue.

Then when this point goes into alarm the D SPLAY_MESSAGES

call can substitute a string into the scrolling region based

on the logical to indicate when a critical point goes into alarm

LOG CAL; ALARM DI SABLED( 100) , \

NCRVAL ( 100) , \
ALARM 100) , \

H GH_ALARM 100) , \
LON ALARM 100) , \
ALARM ON( 100)

FLOAT; DEADBAND LI M TS(100), \

H GH_ALARM LI M TS( 100) , \
LON ALARM LI M TS(100), \
ANALOG TEMP( 100)

Size of scrolling region for display of alarns, the scrolling
region is set to the maxi mun nunber of possible alarns so that
al arm nmessages will never be lost, out of the boundaries of the
scrol ling regi ons, however the alarmdisplay nay only have the
first 20-25 slots within the scrolling regions actually Iinked
for view

© 1991 Square D All Rights Reserved
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Example 2.2 (cont)

LOQ CAL; ALM BLI NK(100) , \
GEN BLI NK, \
GEN_ALARM \
ALARM ACK

STR NG LABEL_STR(100)[ 8], \
ALM M5 100) [ 30]

! Return Status for the D SPLAY MESSAGES Function Call.
! The statuses and their neanings are listed in the
! docunentation for this call.

LONSTR]:"Lo Alarm ",\
HGLSTR]:"H Alarm ",\
RSTR2]:"R" |\
BLANK_MESSAGH]:" ",\
ALARM TYPE( 100) [ 10]

! Al logic placed between the Key Wrds TABLES; and
! RESTART; will be executed only on the first pass of
! logic. Al codeinthis areais Initialization Code.

RECALL; SETMBG C16, , CRISP_TT
! Put date and tine in front of each message in scroll nessage region.

DSP_MBG MASK(0) = TRUE

(Continued on next page.)
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Example 2.2 (cont)

! The Logi c between the Key Wrd RESTART; and the Key Wrd
! END, will be executed during each pass of Logic.

! If an alarmis disabled then junp over the code
I for checking alarns, to the |label JUW_TO NEXT_ANALCG

! This call will check the current tenperature "ANALOG TEMP'
! against the hi/lo limts and set a hi/lo | ogical and an
! alarmbit when in alarm

RECALL; ABSALM C16, , \
ANALCG TEMP( ALARM | NDEX), \
LON ALARM LI M TS{ ALARM | NDEX), \
H GH ALARM LI M TS( ALARM | NDEX), \
DEADBAND LI M TS( ALARM | NDEX), \
LON ALARM ALARM | NDEX) , \
H GH ALARV ALARM | NDEX), \
NORVAL( ALARM | NDEX) |, \
ALARM ALARM | NDEX)

! A point is in alarmwhenever there is a
! lowalarm or a high alarmfor that point.

ALARM ON( ALARM | NDEX) = LOWALARV ALARM | NDEX) | H GH_ALARM ALARM | NDEX)

© 1991 Square D All Rights Reserved
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Example 2.2 (cont)

I Determne what type of alarm (high/low, and
! insert the hi/lowstring into the ALARM TYPE
! array, to be displayed in the scrolling region.

RECALL; SOCPY, H GH ALARM ALARM | NDEX), \
HGH STR ZERQ ALARM TYPE(ALARM | NDEX), ZEROQ, ONE

RECALL; SOCPY, LOW ALARM ALARM | NDEX), \
LONSTR ZERO ALARM TYPE(ALARM | NDEX), ZERO, ON\E

DI SPLAY_ALARM ALARM | NDEX) = ALARM ON( ALARM | NDEX)
LABEL; JUVP_TO NEXT_ANALCG
ALARM | NDEX = ALARM | NDEX + 1

JUVP,  NEXT ANALOG ALARM | NDEX < NUVBER OF ANALOG ALARVB

! This Dsplay call will place all the strings which nmake

! up the nessage i nto ALM D SPLAY_STR (which will be |inked

! to a CRSP display) for each el enent of the array whose

! DI SPLAY_ ALARM bit is on. The CRISP display w Il consist of

! strings the sane length as ALM Dl SPLAY_STR and as nmany

! as you want lines in your scrolling region. Linked to

! ALM DI SPLAY _STR(0), ALM Dl SPLAY STR(1), ALM D SPLAY STR(2), ...

RECALL; DI SPLAY_MESSAGES, |, \
DI SPLAY_RETURN STATUS, \
DSP_MBG MASK(0), \
R STR, \
BLANK_MESSAGE, \
NUM LI NES, \
ALM DI SPLAY_STR(0), \
ALM BLI NK(0), \
GEN BLI NK, \
ALARM ACK, \
GEN ALARV \
NUVBER OF ANALOG ALARMB, \
DI SPLAY_ALARM0), \
LABEL_STR(0), \
ALM M5E 0), \
ALARM TYPE(0) , \
CR0)

END;
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Alarm Scrolling Displaying two-line CRISP Alarm messages is similar to the previous
(2 Lin es) example. However, the message going to the alarm scrolling region is too

long to fit on one line, so we have to make a 2-line message. Thisis
accomplished by using two DISPLAY_MESSAGES Function Calls.

Explanation The Display_Message calls will each have a Dispay Return Status, and a
Display Message Mask. The alarm trigger will be the same in each call,
DISPLAY_ALARM. After thetrigger, the variablesin the
DISPLAY_MESSAGES call are the pieces of each message for line 1 and line
2 of the scrolling region.

NOTE

The time and date stamp only needs to be on the first
line of the messages, therefore only
DSP_MSG_MASK(0) would be initialized to TRUE,
while DSP_MSG_MASK_2(0) would remain FALSE.

Example 2.3 The following example includes all the necessary declarations and logic to
function correctly. The example is provided only to help the user
understand how to send 2-line alarm messages to a display linked as a
scrolling region. The user must develop code that follows the principles
described in the example. However, the user also must develop code that
meets the requirements of the specific application being devel oped.

The Example Declarations and Logic follows.

| *kkhkhkkhhhkhkdhhhdhhhhhkhhdhhhdhhdhhhhdhhhhhhhdhhhdhhhdhhhdhhhdhhddhrdhrrdrrhkhtx

1 * Sanpl e code for Exanple 2.3 *
!* *
I * Task 2.3 - Howto display two-line CRSP Aarmto a CRSP D splay. *

| *kkhhkhkkhhhkhkdhhkhkhhhhdhhkhkhdhhhdhhdhhhhhhhhhhhhdhhhdhhhdhhhdhhhdhhddhrdhrrdrrhkhtx

! This is an exanpl e of a system containing (100) anal og points.

! The followi ng 16 Logicals are used by the CR SP
! system Do not place any other Declarations
! bef ore t hese.

(Continued on next page.)
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Example 2.3 (cont)

LOa CAL; NEWDB: TRUE, NEWCLE, ACTIVE, CACDSA , , , , , , , \
| CCDSA, PAUSE, DEBUG , DEBUG BREAK

! The following 32 | ogicals make up the "Message Mask".
! These are variables that represent each potential print
! device or file were nessages can be routed.

LOG CAL; CRSPTT:TRE, CRSPLP , (RSP , CRSP.SS , \
CRISP LOGFIL , CRSP ALMFIL, ORI SP_OJTPUT, CR SP ERRCR, \
CRSPDEVOO , PRNTERL , PRNTER2 , DECTALK DEV, \
CR SP DEV0O4 , CR SP_DEVO5 , CRISP_DEVO6 , CR SP DEVO7 , \
CRSP_ DEVO8 , CR SP DEVO9 , CRISP DEVIO , CR SP DEVI1 , \
CRSP DEVI2 , CRSP DEVI3 , CRISP DEVI4 , CR SP DEVI5 , \
CRSP DEVI6 , CRSP DEVL7 , CRISP_DEVI8 , CR SP DEVIO , \
CRSP DEV20 , CRSP DEV21 , CRISP_DEV22 , CR SP_DEV23

CONSTANT; ZERQ 0, ONE: 1,0\

! This | ogical would be defined for each poi nt indicating

! a critical/noncritical point, depending on its val ue.

! Then, when this point goes into alarm the D SPLAY_MESSAGES

! call can substitute a string into the scrolling region based

! on the logical to indicate when a critical point goes into alarm

LOG CAL; ALARM DI SABLED( 100) , \
NCRVAL ( 100) , \
ALARM 100) , \
H GH_ALARM 100) , \
LON ALARM 100) , \
ALARM ON( 100)

(Continued on next page.)
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Example 2.3 (cont)

FLOAT; DEADBAND LI M TS(100) , \
H GH_ALARM LI M TS( 100) , \
LON ALARM LI M TS(100), \
ANALCG TEMP( 100)

Size of scrolling region for display of alarns, the scrolling
region is set to the maxi nun nunber of possible alarns so that
al arm nmessages will never be lost, out of the boundaries of the
scrol ling regi ons, however the alarmdisplay nay only have the
first 20-25 slots within the scrolling regions actually Iinked
for view

LOd CAL; DSP_MBG MASK(32) , \
DSP_MBG MASK_2(32)

LOG CAL; ALM BLI NK( 100) , \
GEN BLI NK, \
GEN_ALARM \
ALARM ACK

STRNG LABEL_STR(100)[8], \
| D_NAMVE_STR(100)[ 16] , \
ALM MBQ 100) [ 40]

STRNG  ALM D SPLAY_STR(100)[ 75], \
ALM Di SPLAY_STR 2(100) [ 75]

! Return Statuses for the D SPLAY MESSAGES Function Cal l.
! The statuses and their neanings are listed in the
! docunentation for this call.

(Continued on next page.)
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Example 2.3 (cont)

LONG DI SPLAY_RETURN_STATUS, \
DI SPLAY_RETURN STATUS 2

STRNG \
LONSTR]:"Lo Alarm ",\
HGLSTR]:"H Alarm ",\
RSTR2]:"&R" |\
BLANK MESSAGH]:" ", \
ALARM TYPE( 100) [ 10]

! Al logic placed between the Key Wrds TABLES; and
! RESTART; will be executed only on the first pass of
! logic. Al codeinthis areais Initialization Code.

RECALL; SETMSG C16, , ORISP.TT

! Put date and tine in front of each message in scroll nessage region.

! To Enable blink option for both |ines
! set DSP_MBG MASK(2) = TRUE and set
! DSP_MBG MASK 2(2) = TRUE

! The Logi ¢ between the Key Wrd RESTART; and the Key Wrd
! END, will be executed during each pass of Logic.

(Continued on next page.)
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Example 2.3 (cont)

ALARM | NDEX = ZERO
LABEL; NEXT_ANALCG

! If an alarmis disabled then junp over the code
I for checking alarns, to the |label JUWP_TO NEXT_ANALOCG

! This call will check the current tenperature "ANALOG TEMP'
! against the hi/lo limts and set a hi/lo | ogical and an
! alarmbit when in alarm

RECALL; ABSALM C16, , \
ANALOG TEMP( ALARM | NDEX), \
LON ALARM LI M TS{ ALARM | NDEX), \
H GH_ALARM LI M TS( ALARM | NDEX) , \
DEADBAND LI M TS( ALARM | NDEX), \
LON ALARM ALARM | NDEX), \
H GH ALARV[ ALARM | NDEX), \
NORVAL( ALARM | NDEX) |, \
ALARM ALARM | NDEX)

! A point is in alarmwhenever there
! isalowalarm or a high alarm

ALARM ON( ALARM | NDEX) = LOWALARV ALARM | NDEX) | H GH ALARM ALARM | NDEX)

! Determne what type of alarm (high/low, and
I insert the hi/lowstring into the ALARM TYPE
! array, to be displayed in the scrolling region.

RECALL; SOOPY, H GH ALARM ALARM | NDEX) , \
H @GH STR ZERQ ALARM TYPE(ALARM | NDEX) , ZERO, ON\E

RECALL; SOOPY, LOW ALARM ALARM | NDEX) , \
LONSTR ZERO, ALARM TYPE(ALARM | NDEX), ZERQ, ONE

© 1991 Square D All Rights Reserved
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Example 2.3 (cont)

DI SPLAY_ALARM ALARM | NDEX) = ALARM ON( ALARM | NDEX)

LABEL; JUVP_TO NEXT_ANALCG
ALARM | NDEX = ALARM | NDEX + 1

JUVP,  NEXT _ANALOG ALARM | NDEX < NUVBER OF ANALOG ALARVB

To display a two-1ine al armmessage the foll owing two

DI SPLAY_MESSAGES cal I's woul d be used. Notice the trigger
to display the al arm D SPLAY_ ALARM woul d be the sare in
both calls. The scrolling region on the CR SP di spl ay
starting with the first line, would be linked to

ALM DI SPLAY_STR(0) and every other line to follow

woul d be |inked to ALM D SPLAY STR(1), (2), (3),

On the sane display starting with the 2nd line, |ink

it to ALM D SPLAY STR 2(0) and every other line to
followlink to ALM D SPLAY_STR 2(1), (2), (3),

! D splay the 1st line of the Al arm Message on a screen display.

RECALL; DI SPLAY MESSAGES, ,\
DI SPLAY_RETURN _STATUS, \
DSP_MBG MASK(0), \
R STR \
BLANK_MESSAGE, \
NUM LI NES, \
ALM DI SPLAY_STR(0), \
ALM BLI NK(0), \
GEN BLI NK, \
ALARM ACK, \
GEN ALARV \
NUVBER CF ANALCG ALARMB, \
Dl SPLAY_ALARM0), \
LABEL_STR(0), \
ALM MBG 0) , \
CR(0)
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Example 2.3 (cont)

RECALL; DI SPLAY MESSAGES, |\
DI SPLAY_RETURN STATUS 2, \
DSP_MBG MASK 2(0), \
A\
A\
NUM LI NES, \
ALM DI SPLAY_STR 2(0), \
A\
A\
A\
A\
NUVBER CF ANALOG ALARMB, \
DI SPLAY_ALARM0), \
I D_NAME_STR(0), \
ALARM TYPE(0) , \
ANALCG TEMP(0), \
H GH ALARM LIM TS(0), \
LON ALARM LI M TS( 0)
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Group A larm Group Alarm Acknowledgment is accomplished by creating an array of
Acknowledgment logicals to represent unacknowledged alarms. When a group

acknowledgment occurs, all elementsin the array UNACK_ALARM are set to
FALSE to indicate acknowledgement.

Explanation When a point goes into alarm, the UNACK_ALARM logical for that point will
be set to TRUE. A group acknowledgement button will be on the Alarm
Display, and, when the button is set, that will be the condition to trigger a
BZERO Function Call, which sets all elementsin the UNACK_ALARM array to
FALSE.

The trigger DISPLAY_ALARM that forces the messages into the scrolling
regions is TRUE when ALARM_ON or UNACK_ALARM is TRUE. This means
that alarms will appear in the scrolling region as long as one of the two
conditions are TRUE.

Example 2.4 The following example includes all the necessary declarations and logic to
function correctly. The example is provided only to help the user
understand how to perform group acknowledgment of alarm messages.
The user must develop code that follows the principles described in the
example. However, the user also must develop code that meets the
requirements of the specific application being devel oped.

The example declarations and logic follows.

[ BE R R R ok ke kb Sk kT kR R R R R Rk Rk S R R R Sk R R R Rk kR R R Rk R R R R R R R o Sk o R

1* Sanpl e code for Exanple 2.4 *
1* *
1* Task 2.4 - An exanple of G oup A arm Acknow edgenent . *

| % hkdhhdhhhhdhhdhdhdhdhdddhdhdhhdhdhdhddhdhdhdddhddhdhdddhdhdddhdhdddddxddddxdddxdrxrdrddxx

! This is an exanpl e of a system containing (100) anal og points.

! The following 16 Logicals are used by the CR SP
! system Do not place any other Declarations
! bef ore these.

LOAd CAL; NEWDB: TRUE, NEWCLE, ACTIVE, CACDSA , , , , , , , \
| CCDSA, PAUSE, DEBUG , DEBUG BREAK ,

! The fol low 32 | ogi cal make up the "Message Mask".
! These are variables that represent each potential print
! device or file were nmessages can be routed.

(Continued on next page.)
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Example 2.4 (cont)

LOd CAL; CRISP_TT: TRE, CRSP_LP , (RSP CL , CRISP_SS
CRSP LOGFIL , CRSP ALMFIL, CRISP_QUTPUT, CR SP_ERRCR
CR SP_DEVOO , PR NTERL , PRI NTER2 , DECTALK DEV
CRSP DEVO4 , CR SP_DEVO5 , CRISP_DEVO6 , CR SP_DEVO7
CRSP DEVO8 , CRSP DEV09 , CRISP DEVI0O , CR SP DeV11
CRSP DEV12 , CRSP DEVI3 , CRISP DEV14 , CR SP_DEV15
CRSP DEVI6 , CRSP DEV17 , CRISP DEV18 , CR SP_DEV19
CRSP DEV20 , CRSP DEV21 , CRISP DEV22 , CR SP_DEW23

| e e e oo -

! constant s

| o e e e e e e e e e e e e e e e e e mmm e e e e e e e =

CONSTANT; ZERQ 0, CNEHUNDRED: 100, \

LABEL_STR(100)[ 8], \

| D_NAME_STR(100)[ 16] , \
ALM M5 100) [ 40]

FLOAT; DEADBAND LI M TS(100) , \

H GH ALARM LI M TS( 100) , \
LON ALARM LI M TS(100) , \
ANALCG TEMP( 100)

ALARM DI SABLED( 100) , \
NCRVAL ( 100) , \

ALARM 100) , \

H GH_ALARM 100) , \
LOW ALARM 100)
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Example 2.4 (cont)

! NEW ALARM | ogi cal s--one for each variable in the system This array
! is generated by conparing the current array of ALARMIogicals with

! those fromthe previous pass through the logic (the ALARMON array).
! NEWALARM | ogi cal s are set when an ALARM | ogical is set and the

! correspondi ng ALARM ON | ogical is FALSE

! ALARM ON | ogi cal s--one for each variable in the system The ALARM

! array is copied into this array at the end of each pass of |ogic.

! It is used for determning changes of state in the ALARMarray, i.e.,
! new alarns or return to normal conditions.
|
|
|

UNACK ALARM ON | ogi cal s work sanme as ALARM ON | ogicals, but are
to keep track new al ar m acknow edgnent s.

LOG CAL; ALARM ON( 100) , \
UNACK_ALARM ON( 100)

LOd CAL; DSP_MBG MASK(32) , \
DSP_MBG MASK_2(32)

LOG CAL; ALM BLI NK( 100) , \
GEN BLI NK, \
GEN_ALARM \
ALARM ACK, \
ALARM ACK_ALL
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Example 2.4 (cont)

! Return Status for the display_message call. The statuses and
! their meanings are listed in the documentation for this call.

! Al logic placed between the Key Wrds TABLES; and
! RESTART; will be executed only on the first pass of
! logic. Al codeinthis areais Initialization Code.

RECALL; SETMSG C16, , ORISP.TT

! Put date and tine in front of each message in scroll nessage region.

! The Logi ¢ between the Key Wrd RESTART; and the Key Wrd
! END, will be executed during each pass of Logic.

I If an alarmis disabled then junp over the code
| to the |abel JUMP_TO NEXT ANALOG

JUVP, JUWP_TO NEXT_ANALOG ~ ALARM DI SABLED( ALARM | NDEX)

(Continued on next page.)
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Example 2.4 (cont)

RECALL; ABSALM C16, ,\
ANALOG TEMP( ALARM | NDEX), \
LON ALARM LI M TS{ ALARM | NDEX), \
H GH_ALARM LI M TS( ALARM | NDEX) , \
DEADBAND LI M TS( ALARM | NDEX), \
LON ALARM ALARM | NDEX), \
H GH ALARV[ ALARM | NDEX), \
NORVAL ( ALARM | NDEX) |, \
ALARM ALARM | NDEX)

ALARM ALARM | NDEX) = LON ALARM ALARM | NDEX) | H GH ALARM ALARM | NDEX)

LET; NEWALARM | (ALARM | NDEX) , \
UNACK_ALARM ALARM | NDEX) = TRUE

ALARM ON( ALARM | NDEX) = ALARM ALARM | NDEX)

UNACK_ALARM ON( ALARM | NDEX) = UNACK ALARM ALARM | NDEX)
! Mark all the analog alarns to be displ ayed.

DI SPLAY_ALARM ALARM | NDEX) = ALARM ON( ALARM | NDEX) | \
UNACK _ALARM ALARM | NDEX)

LABEL; JUMP_TO NEXT ANALOG
ALARM | NDEX = ALARM | NDEX + 1
JUMP,  NEXT_ANALOG ALARM | NDEX < NUMBER OF ANALOG ALARVS

(Continued on next page.)
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Example 2.4 (cont)

RECALL; DI SPLAY MESSAGES, |\
Dl SPLAY_RETURN _STATUS, \
DSP_MBG MASK(0), \
o\
o\
NUM LI NES, \
ALM DI SPLAY_STR(0), \
ALM BLI NK(0), \
GEN BLINK, \
ALARM ACK, \
GEN ALARV \
NUVBER CF ANALCG ALARMB, \
Dl SPLAY_ALARM0), \
LABEL_STR(0), \
| D NAME_STR(0), \
ALM M5Q 0)

(GROUP ACKNOWN.EDGEMENT)

The fol lowing code is used to acknow edge a group of al arns.
ALARM ACK ALL woul d be linked to a button on an al arm screen,
when ALARM ACK ALL becones true, all the current alarns

in the scrolling region woul d be acknow edged.

NOTE Aarns will remain in the scrolling region until
The alarmcondition returns to normal "AND' the al arm has
been acknow edged.

RECALL; MAKZERQ , ALARM ACK ALL

END,
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Individual Alarm
Acknowledgment

Explanation

Individual Alarm Acknowledgment is accomplished by creating an array of
logicals to represent unacknowledged alarms, as done for the group
acknowledgment. On the CRISP display there will be an ack button next to
each line in the alarm scrolling region. Each alarmable point in the system
will have a unique Label, and the SMERGE_C16 and CMPRS Function Calls
are used in determining which alarm was acknowledged.

When a point goes into alarm, the associated UNACK_ALARM bit is set to
TRUE. On the alarm scrolling region, the buttons associated with each line
in the scrolling region are linked to ACK_ALM_DSP_MSG. When an ack
button is set, the ACK_ALM_DSP_MSG logical becomes TRUE. Asthelogic
loops through all the points, when an ACK_ALM_DSP_MSG hit is TRUE, a
SMERGE_C16 Function Call will execute, which skips over the time and date
stamp and copies the next eight characters (which, in this case, would be the
length of the unique LABEL_STR for each point in the system) into an
ACK_LABEL variable. Then a CMPRS Function Call would compare the
ACK_LABEL with each element in the LABEL_STR array until it located a
match. When a match is located the CMPRS Function Call then returns the
index of that match into ACK_ALARM_INDEX. Finally, using the
ACK_ALARM_INDEX the alarm can now be acknowleged by setting
UNACK_ALARM(ACK_ALARM_INDEX) = FALSE.

Example 2.5 The following example includes all the necessary declarations and logic to
function correctly. The example is provided only to help the user
understand how to perform individual alarm acknowledgment. The user
must develop code that follows the principles described in the example.
However, the user also must develop code that meets the requirements of the
specific application being developed.

The example declarations and logic follows.

!***************************************************************************

1* Sanpl e code for Exanple 2.5 *

!* *

1* Task 2.5 - An exanpl e of Individual A arm Acknow edgerent . *

| % hkdhhdhhhhdhhdhdhdhdhdddhdhdhhddhdhdddhdhdddhddhdhdddhdhdddhdhddhdddxddddxddrdrxrdrddxx

(Continued on next page.)
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Example 2.5 (cont)

! The following 16 Logicals are used by the CR SP
! system Do not place any other Declarations
! bef ore these.

LOa CAL; NEWDB: TRUE, NEWCLE, ACTIVE, CACDSA , , , , , , , \
| CCDSA, PAUSE, DEBUG , DEBUG BREAK ,

! The follow 32 | ogi cal make up the "Message Mask".
! These are variables that represent each potential print
! device or file were nessages can be routed.

LOG CAL; CRSPTT:TRE, CRSPLP , (RSP , CRSP.SS , \
CRSP LOGFIL , CRSP ALMFIL, ORI SP_OJTPUT, CR SP ERRCR, \
CRSPDEVOO , PRNTERL , PRNTER2 , DECTALK DEV, \
CR SP DEV0O4 , CR SP_DEVO5 , CRISP_DEVO6 , CR SP DEVO7 , \
CRSP DEVO8 , CR SP DEVO9 , ORI SP DEVIO , CR SP DEVI1 , \
CRSP DEVI2 , CRSP DEVI3 , CRISP DEVI4 , CR SP DEVI5 , \
CRSP DEVI6 , CRSP DEVL7 , CRISP_DEVI8 , CR SP DEVIO , \
CRSP DEV20 , CRSP DEV21 , CRISP_DEV22 , CR SP_DEV23

CONSTANT; ZERQ 0, ONE: 1,\
ONEHUNDRED: 100, TWENTY: 20, \
TVWENTYFI VE 25, NUMBER CF ANALCG ALARVS: 100

ACK_| NDEX, | NDEX

STR NG LABEL_STR(100)[ 8], \
| D_NAME_STR(100) [ 16] , \
ALM M5 100) [ 40]

FLOAT; DEADBAND LI M TS(100) , \
H GH ALARM LI M TS( 100) , \
LON ALARM LI M TS(100) , \
ANALCG TEMP( 100)

(Continued on next page.)
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Example 2.5 (cont)

LOG CAL; ALARM DI SABLED( 100) , \
NCRVAL( 100) , \
ALARM 100) , \
H GH_ALARM 100) , \
LOW ALARM 100)

! NEW ALARM | ogi cal s--one for each variable in the system This array
! is generated by conparing the current array of ALARMIogicals with

! those fromthe previous pass through the logic (the ALARMON array).
! NEWALARM | ogi cal s are set when an ALARM | ogical is set and the

! correspondi ng ALARM ON | ogical is FALSE

! ALARM ON | ogi cal s--one for each variable in the system The ALARM

! array is copied into this array at the end of each pass of |ogic.

! It is used for determning changes of state in the ALARMarray, i.e.,
! new alarms or return to nornmal conditions.
|
|
|

UNACK_ ALARM ON | ogi cal s work sane as ALARM ON | ogi cal s, but are
to keep track new al ar m acknow edgnent s.

LOG CAL; ALARM ON( 100) , \
UNACK_ALARM ON( 100)

NUVER G NUM LI NES: 100

(Continued on next page.)
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Example 2.5 (cont)

LOQ CAL; ALM BLI NK(100) , \
GEN BLI NK, \
GEN_ALARM \
ALARM ACK

! Return Status for the display_nmessage call. The statuses
! and their meanings are listed in the docunentation for this call.

! This logical is used to acknow edge alarns within the
! alarmscrol ling region.

! This variable is used to hold the | abel

! of the al arm bei ng acknow edged, in which
! is then conpared to the array of |abels

! inorder to find the index for that point
! in alarm

! Al logic placed between the Key Wrds TABLES; and
! RESTART; will be executed only on the first pass of
! logic. Al codeinthis areais Initialization Code.

(Continued on next page.)
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Example 2.5 (cont)

RECALL; SETMSG C16, , ORISP.TT

! Put date and tine in front of each message in scroll nessage region.

! The Logi c between the Key Wrd RESTART; and the Key Wrd
! END, will be executed during each pass of Logic.

! If an alarmis disabled then junp over the code
| to the | abel JUMP_TO NEXT ANALOG

! Performalarmhandling, identify hi/lo al arns.

RECALL; ABSALM C16, ,\
ANALOG TEMP( ALARM | NDEX), \
LON ALARM LI M TS{ ALARM | NDEX), \
H GH_ALARM LI M TS( ALARM | NDEX) , \
DEADBAND LI M TS( ALARM | NDEX), \
LON ALARM ALARM | NDEX), \
H GH ALARV[ ALARM | NDEX), \
NORMVAL ( ALARM | NDEX) |, \
ALARM ALARM | NDEX)

! A point is in alarmwhenever there is a
! lowalarm or a high alarmfor that point.

ALARM ALARM | NDEX) = LON ALARM ALARM | NDEX) | H GH ALARM ALARM | NDEX)

© 1991 Square D All Rights Reserved
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Example 2.5 (cont)

LET; NEWALARM | ( ALARM | NDEX) , \
UNACK_ALARM ALARM | NDEX) = TRUE

ALARM ON( ALARM | NDEX) = ALARM ALARM | NDEX)
UNACK_ALARM ON( ALARM | NDEX) = UNACK_ALARM ALARM | NDEX)

I Mark all the analog alarns to be displ ayed.

DI SPLAY_ALARM ALARM | NDEX) = ALARM ON(ALARM | NDEX) | \
UNACK_ALARM ALARM | NDEX)

LABEL; JUWP_TO NEXT_ANALOG
ALARM | NDEX = ALARM | NDEX + 1

JUWP,  NEXT_ANALOG ALARM | NDEX < NUMBER OF ANALOG ALARVG

RECALL; Di SPLAY MESSAGES, |\
DI SPLAY_RETURN STATUS, \
DSP_MBG MASK(0), \
L\
L\
NUM LI NES, \
ALM DI SPLAY_STR(0), \
ALM BLI NK(0), \
GEN BLI NK, \
ALARM ACK, \
GEN ALARV \
NUVBER OF ANALOG ALARVS, \
DI SPLAY_ALARM0), \
LABEL_STR(0), \
| D_NAME_STR(0), \
ALM MBQ 0)

(Continued on next page.)
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Example 2.5 (cont)

NOTE: I ndividual A arm Acknow edgenents wi Il be done

on the CR SP display, by setting the button (the | ogical
ACK ALM DSP_MSG next to the al arm nessage you wish to
acknowl edge.

ACK_ I NDEX = 0
LABEL; ACK ALARMVB

Get description fromal armwhi ch was acknol edged:
The logical ACK AMDSP MsGwill be linked to a button
on the CR SP display, an array correspondi ng to each
line inthe scrolling region. Wen the logical is
set (acknow edged by an operator) the corresponding
alarmnmessage is used to find the LABEL_STR whi ch
identifies the point. The of fset of TWENTFI VE in
this call is to skip over the tinme & date.
RECALL; SMERGE C16, ACK ALM DSP_MBQ ACK | NDEX), \
ALM DI SPLAY_STR(ACK_| NDEX) , \
TVWENTYFI VE, ACK LABEL, ON\E

Find i ndex for al armwhi ch was acknow edged,
by comparing it with the array of LABEL_STR
The | abel s index location within the array
LABEL STR is returned i nto ACK ALARM | NDEX.
RECALL; OMPRS, ACK ALM DSP_MBQ ACK | NDEX), AOK LABEL, \
LABEL_STR(0), NUMBER OF ANALOG ALARMB, ACK ALARM | NDEX

If al armwas acknow edged then turn

off its UNACK ALARM bit.

LET; AOCK ALM DSP_MBQ ACK | NDEX) & (ACK ALARM | NDEX <> -1), \
UNACK_ALARM ACK_ALARM | NDEX) = FALSE

ACK_| NDEX = ACK_| NDEX + 1
JUMP; ACK ALARVB, ACK_| NDEX < ONEHUNDRED

Reset all individual alarmack buttons each pass of |oic.

RECALL; BZERO, , ACK ALM DSP_MSQ 0) , ONEHUNDRED

END,
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Enabling/Disabling This subsection defines two methods used to enable and disable alarm
Alarms handling.

Solution A Alarm Enabling/Disabling may be accomplished by creating an array of
logicals, one for each alarmable point in the system, and through the logic
or through a configuration screen set the points which need to be alarm
disabled.

Explanation A All of the Alarm Handling functions will be together in one block of code.
An index would be incremented after the Alarm Handler section. Just
before the Alarm Handling block of code, a JUMP statement would jump
over all of the Alarm Handling if Logical ALARM_DISABLED(index) is
TRUE for any point in the system.

An Alarms-Disabled scrolling region is implemented to indicate those
alarms that are disabled. Thislogic supports an ENABLED ALL button and a
DISABLED ALL button for the Alarms-Disabled display.

Example 2.6 A The following example includes all the necessary declarations and logic to
function correctly. The example is provided only to help the user
understand how to perform alarm enabling/disabling. The user must
develop code that follows the principles described in the example. However,
the user also must develop code that meets the requirements of the specific
application being developed.

The example declarations and logic follows.

[ BE SRR R ok ke kb Sk Sk Sk R R R R R kR S R R Sk R R R Rk kR R R Rk R R R R R AR Rk o

1* Sanpl e code for Exanple 2.6 *
1* *
1* Task 2.6 - An exanpl e of Al arm Enabl e/ D sabl e. *

[ BE SRR R ok ke kb Sk kT Sk R R R R R R Rk Sk Sk R R R R R S Sk kSR R U R R R R R Rk R R R L S R ok R

! This is an exanpl e of a system containing (100) anal og points.

! The following 16 Logicals are used by the CR SP
! system Do not place any other Declarations
! bef ore these.

LOAd CAL; NEWDB: TRUE, NEWCLE, ACTIVE, CACDSA , , , , , , , \
| CCDSA, PAUSE, DEBUG , DEBUG BREAK ,

(Continued on next page.)
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Example 2.6 A (cont)

! The follow 32 | ogi cal make up the "Message Mask".
! These are variables that represent each potential print
! device or file were nessages can be routed.

LOG CAL; CRSPTT:TRE, CRSPLP , CRSPA , CRSP.SS
CRISP LOGFIL , CRSP ALMFIL, CR SP_OUTPUT, CR SP ERRCR ,
CRSPDEVOO , PRNTERL , PRNTER2 , DECTALK DEV ,

CRSP DEVO8 , CR SP_DEVO9 , CRSP DEVIO , OR SP DEVIL ,
CRSP DEVI2 , CRSPDEVI3, CRSP DEVI4 , OR SP DEVIS ,
CRSP DEVI6 , CRSP DEVL7 , CRSP DEVI8 , OR SP DEVIO ,
CRSP DEV20 , CRSP DEV21 , CRSP DEV22 , OR SP_DEV23

\
\
\
CRSP DEVO4 , CR SP_DEVO5 , CRSP DEVO6 , ORI SP_DEVO7 , \
\
\
\

LOQ CAL; ALARM DI SABLED( 100) , \
ENABLE ALL_ALARVS, \
D SABLE ALL_ALARVB

NUVER G ZERQ 0, NUVBER OF ANALOG ALARMS: 100, \
ALARM | NDEX, | NDEX

! Size of scrolling region for displaying points that are
! al arm di sabl ed.

STR NG LABEL_STR(100)[ 8], \
| D_NAME_STR( 100) [ 10]

STR NG ALM DI SPLAY_STR( 100) [ 75]

(Continued on next page.)
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Example 2.6 A (cont)

! Return Status for the D SPLAY_MESSAGES Function Call.
! The statuses and their neanings are listed in the
! docunentation for this call.

! Al logic placed between the Key Wrds TABLES, and
! RESTART; will be executed only on the first pass of
! logic. Al code inthis areais Initialization Code.

! Put date and tine in front of each message in scroll nessage region.

! The Logi c between the Key Wrd RESTART; and the Key Wrd
! END, will be executed during each pass of Logic.

ALARM | NDEX = ZERO
LABEL; NEXT_ANALCG

JUVP, SKI P_ALARM HANDLI NG ALARM DI SABLED( ALARM | NDEX)

[ BER R Sk e Sk Rk R R Sk R R

1* *
I* AarmHandling Code *

| * *

[ BERE R Sk e Sk Rk R R S Rk R R

LABEL; SKI P_ALARM HANDLI NG

ALARM | NDEX = ALARM | NDEX + 1

JUVP, NEXT_ANALOG ALARM | NDEX < NUMBER OF ANALOG ALARVG

(Continued on next page.)
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Example 2.6 A (cont)

! Logic to disable alarns for all points in the system

LABEL;

SKI P_DI SABLE ALL_ALARVS, ~Dl SABLE ALL_ALARVG
INDEX = 0
LABEL; NEXT_ALARM TO DI SABLE

ALARM DI SABLED( | NDEX) = TRUE
INDEX = | NDEX + 1

JUVP, NEXT_ALARM TO DI SABLE, | NDEX < NUVBER OF ANALOG ALARMVB

SKI P_DI SABLE_ALL_ALARVB

! Logic to enable alarns for all points in the system

JUWP,

LABEL;

SKI P_ENABLE ALL_ALARMB, ~ENABLE ALL_ALARMG

RECALL; BZERO , ALARM Di SABLED(0), NUVBER OF ANALOG ALARMVB

SKI P_ENABLE_ALL_ALARMB

This D SPLAY_MESSAGES Call will have a scrolling
region linked to display disabled alarns. This
provi des the operator with a list of the points
are alarmdisabl ed, including the tine&date the
point was put into that state.

Dl SPLAY_MESSAGES, |, \

DI SPLAY_RETURN _STATUS, \
DSP_MBG MASK(0), \

o\

o\

NUM LI NES, \

ALM DI SPLAY_STR(0), \

NUVBER CF ANALCG ALARMB, \
ALARM DI SABLED(0), \
LABEL_STR(0), \

| D_NAME_STR(0)
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Example 2.6 A (cont)

! Reset enabl e_all/disable_all buttons.
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Solution B

Explanation B

Example 2.6 B

For a system with analog points, this task can be accomplished by using the
DEV_ALARM_1 Function Call.

The DEV_ALARM_1 Function Call has an argument ENABLE, which enables
alarm checking. If thislogical is true, the corresponding element in the
VALUE array is checked. If false, no alarm checking is done for the
corresponding VALUE

NOTE

The DEV_ALARM_1 Function Call checks all elements of
the arrays, each time the Call is executed.

An Alarms-Disabled scrolling region is implemented to indicate those
alarms that are disabled. Thislogic supports an ENABLED ALL button, and
a DISABLED ALL button for the Alarms-Disabled display.

NOTE

The ENABLE argument is optional in the DEV_ALARM_1
Function Call. If omitted, all array elements are checked.

The following example includes all the necessary declarations and logic to
function correctly. The example is provided only to help the user
understand how to perform alarm enabling/disabling. The user must
develop code that follows the principles described in the example. However,
the user also must develop code that meets the requirements of the specific
application being devel oped.

The example declarations and logic follows.

(Continued on next page.)
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Example 2.6 B (cont)

[ BER R R ek bk ek S kR Sk ok R I Rk R ko R R R R R R Sk Sk R R R AR R Rk Rk S R R R R R R

I * Sampl e B - code for Exanple 2.6 *
I* *
I * Task 2.6 - Exanpl e B of A arm Enabl e/ D sabl e. *

[ BER R R ek bk ek S b kS ek ok kS I R R R kS R R ok S S S R R R Sk R Sk R S R R R ok R Sk R

! The following 16 Logicals are used by the CR SP
! system Do not place any other Declarations
! bef ore these.

LOa CAL; NEWDB: TRUE, NEWCLE, ACTIVE, CACDSA , , , , , , , \
| CCDSA, PAUSE, DEBUG , DEBUG BREAK ,

! The follow 32 | ogi cal make up the "Message Mask".
! These are variables that represent each potential print
! device or file were nessages can be routed.

LOG CAL; CRSPTT:TRE, CRSPLP , (RSP , CRSP.SS , \
CRISP LOGFIL , CRSP ALMFIL, ORI SP_OJTPUT, CR SP ERRCR, \
CRSPDEVOO , PRNTERL , PRNTER2 , DECTALK DEV, \
CR SP DEV0O4 , CR SP_DEVO5 , CRISP_DEVO6 , CR SP DEVO7 , \
CRSP DEVO8 , CR SP DEVO9 , ORI SP DEVIO , CR SP DEVI1 , \
CRSP DEVI2 , CRSP DEVI3 , CRISP DEVI4 , CR SP DEVI5 , \
CRSP DEVI6 , CRSP DEVL7 , CRISP_DEVI8 , CR SP DEVIO , \
CRSP DEV20 , CRSP DEV21 , CRISP_DEV22 , CR SP_DEV23

NUVER G ZERQ 0, NUVBER OF ANALOG ALARME: 100, \
ALARM | NDEX, | NDEX

LOG CAL; ALARM ENABLED( 100) , \
NORMAL ( 100) , \
ALARM 100) , \
H GH_ALARM 100) , \
LON ALARM 100) , \
NEW NCRMAL, \
NEW ALARM

(Continued on next page.)
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Example 2.6 B (cont)

FLOAT; DEADBAND LI M TS(100) , \
LO ALM DEV( 100), \
H _ALM DEV( 100), \
ANALCG TEMP( 100) , \
SETPO NT( 100)

LOG CAL; ALARM DI SABLED( 100) , \
ENABLE ALL_ALARMS, \
D SABLE ALL_ALARVG

! Size of scrolling region for displaying points that are
! al ar m di sabl ed.

STR NG LABEL_STR(100)[8], \
| D_NAVE_STR( 100) [ 10]

! Return Status for the D SPLAY_MESSAGES Function Call.
! The statuses and their neanings are listed in the
! docunentation for this call.

! Al logic placed between the Key Wrds TABLES, and
! RESTART; will be executed only on the first pass of
! logic. Al code inthis areais Initialization Code.
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Example 2.6 B (cont)

TABLES;

! Put date and tine in front of each message in scroll nessage region.

! Initialize LOALMDEV and H_ALMDEV for the DEV_ALARM 1
! Function Call. Both argunents nust be greater then zero.

LABEL; INT_LOH _ALMDEV
LO ALM DEV(I NDEX) = 1
H _ALMDEV(INDEX) = 1

INDEX = | NDEX + 1
JUWP, INT LOH ALMDEV, INDEX < NUMBER OF ANALOG ALARVG

! The Logi ¢ between the Key Wrd RESTART; and the Key Wrd
! END, will be executed during each pass of Logic.

! This call will performthe al armchecking for the
! entire array in one pass of logic, however if the
! vari abl e ALARM ENABLED for any one array el ement

! is FALSE, no alarmchecking is done for that

! correspoi ndi ng ANALOG TEMP.

RECALL; DEV ALARM 1, |\
NUVBER CF_ANALOG ALARME, \
NEW NCRVAL, \

NEW ALARM \
ANALOG TEMP(0) , \
SETPQ NT(0), \

LO ALM DEV( 0) , \
H _ALM DEV(0), \
DEADBAND LI M TS(0), \
LON ALARM 0) , \

H GH ALARV0) , \
NORVAL( 0) , \
ALARM0) , \

ALARM ENABLED( 0)

(Continued on next page.)

Page 3-52 © 1991 Square D All Rights Reserved




Document No. 500 064-001
January, 1993

Alarm Handling

Example 2.6 B (cont)

ALARM | NDEX = ZERO
LABEL; NEXT_ANALCG

[ BERE R Sk e Sk ok Rk Sk R S Rk R R

1* *
I* AarmHandling Code *

| * *

[ BERE R Sk e Sk kR Sk R S Rk R R

ALARM DI SABLED( ALARM | NDEX) = ~ALARM ENABLED( ALARM | NDEX)

ALARM | NDEX = ALARM | NDEX + 1

JUVP, NEXT_ANALOG ALARM | NDEX < NUMBER OF ANALOG ALARVG

! Logic to disable alarns for all points in the system
JUWP, SKIP DI SABLE ALL ALARVS, ~Dl SABLE ALL ALARVS
RECALL; BZERO , ALARM ENABLED(0), NUMBER OF ANALOG ALARMG

LABEL; SKIP_Di SABLE ALL_ALARMVB

! Logic to enable alarnms for all points in the system
JUWP, SKIP ENABLE ALL ALARVB, ~ENABLE ALL_ALARVB

INDEX = 0

LABEL; NEXT_ALARM TO ENABLE

ALARM ENABLED( | NDEX) = TRUE
INDEX = | NDEX + 1

JUMP, NEXT_ALARM TO ENABLE, | NDEX < NUVBER OF ANALOG ALARVB

LABEL; SKI P_ENABLE ALL_ALARVG

(Continued on next page.)
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Example 2.6 B (cont)

This D SPLAY_MESSAGES Call will have a scrolling
region linked to display disabled al arns.
provi des the operator with a list of the points
are alarmdisabl ed, including the tine&date the

point was put into that state.

Dl SPLAY_MESSAGES, |, \

Dl SPLAY_RETURN STATUS, \
DSP_MBG MASK(0), \

o\

o\

NUM LI NES, \

ALM DI SPLAY_STR(0), \
o\

o\

o\

o\
NUVBER CF ANALCG ALARMB, \
ALARM DI SABLED(0), \
LABEL_STR(0), \

| D_NAME_STR(0)

! Reset enable_all/disable all buttons.

RECALL; MAKZERQ , ENABLE ALL_ALARMS, DI SABLE ALL_ALARVB

END,
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Historical Data Recall

General

Solution

Explanation

SCAN_HIST Edit Function

This section defines how to use the CRISP SCAN_HIST function call,
including data point edit, and how to write the recalled datato an ASCII file
for import to another application (e.g., a spreadsheet package).

The user can accomplish the task of HISTORIAN data Recall by using the
Function call SCAN_HIST, which also provides Data Point Edit functionality.
The VALUE_C16 Function Call can optionally be used to write the recalled
datato an ASCII file.

The SCAN_HIST call is provided in aworking example to follow. Itis
assumed for this example that HISTORIAN Data files already exist. A
display must also be created to allow the user to enter the start_date,
start_time, end_date, end_time, interval, and atag_name. The display would
have a button to set the logical condition for executing the SCAN_HIST call.

The SCAN_HIST function call permits the user to read data, edit it and
replaceit in HISTORIAN point files. This can be done only to existing point
file records; new records cannot be inserted into point files using this
functionality.

To illustrate the use of this feature, we will begin by working with asingle
variable. The user would enter the tag name, the start date and time, the
number of points to be recovered, and would specify atime interval of
00:00:00, i.e., recover each point that was recorded for the specified tag
name. Supplying an interval other than 00:00:00 causes interpolated data
points to be returned which do not actually exist in the point files. After the
datais displayed on the screen, the user can modify those values (not the
date/time fields), set the edit data logical and trigger the call again and the
revised datawill be written back to the point file.

If more than one tag name is specified when the call is first executed, all
points and date/time stamps are recovered for the first tag name and then the
recovered time/stamp array is used to try and recover data for each of the
other tag names specified. If the call failsto locate arecord in apoint file
for any of the variables at any of the dates and times in the array, the call
will return an error code indicating that specified records were not located
(-3). If the call completes with no errors, the user can edit the data fields, set
the edit logical and trigger the call again to write the data back to the point
files. If thisfeatureisto be used for editing several variables that are to be
retrieved together, the data should be saved originally using an event trigger
so that all points will be written to the point files with the same date/time
stamp.
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Example 3.1

The following example includes all the necessary declarations and logic to
function correctly. The example is provided only to help the user
understand how to use the SCAN_HIST call. The user must develop code
that follows the principles described in the example. However, the user also
must develop code that meets the requirements of the specific application
being devel oped.

In the example to follow, writting the HISTORIAN datato an ASCII fileis

demonstrated by using the VALUE_C16 call.

The Example Declarations and Logic follows.

[ IER R R ok bk ek S kR Rk ok R R R R R kb kR R R R R S R R Rk Sk Sk R R R R R R

I * Sarmpl e code for Exanple 3.1

| *

I * Task 3.1 - How to use the SCAN H ST cal |

*

*

for Hstorian Data Recall.*

[ BRR R R ek bk ek Sk bk ok R ek o R I Rk R ko Sk o R R R R Rk Sk R Rk Sk Sk Rk R R R R S ok R Sk R

LOd CAL;

Page 4-2

The following 16 Logicals are used by the CR SP
system Do not place any other Declarations

before these.

NEWDB: TRUE, NEWCLE, ACTIVE, CACDSA, ,

| CCDSA,  PAUSE,

The follow 32 | ogi cal

[}

nake up the "Message Mask".
These are variables that represent each potenti al

device or file were nessages can be routed.

ORI SP_TT: TRUE,
ORISP_LOGFIL ,

CR SP_DEV0O
CR SP_DEVD4
CR SP_DEV08
CR SP_DEVI2
CR SP_DEV16
CR SP_DEV20

DDVLM 01
DDMLM 05
DDVLM 09
DDMLM 13
DDMLM 17
DDVLM 21
DDMLM 25
DDMLM 29

CRSPLP
CR SP_ALMFI L,
CR SP_DEWO1 |,
CR SP_DEVOS
CR SP_DEVO9
CR SP_DEVI3 ,
CR SP_DEV17 ,
CR SP_DEV21 ,

DDMLM 02
DDMLM 06
DDMLM 10
DDMLM 14
DDMLM 18
DDMLM 22
DDMLM 26
DDMLM30

CR SP_DEV10
CR SP_DEV14
CR SP_DEV18
CR SP_DEV22

DDMLM 03
DDVLM 07
DDVLM 11
DDMLM 15
DDMLM 19
DDMLM 23
DDVLM 27
DDVLM 31

© 1991 Square D All Rights Reserved

CR SP_DEVI5
ORI SP_DEV19
ORI SP_DEV23

DDMLM 04
DDVLM 08
DDVLM 12
DDVLM 16
DDVLM 20
DDMLM 24
DDVLM 28
DDVLM 32

print

— - - - - - —

(Continued on next page.)
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Historical Data Recall

Example 3.1 (cont)

LOG CAL; GET_H ST_DATA FALSE, PR NT_H ST_DATA FALSE,
EDI T_MODE: FALSE, SCAN_DONE: FALSE

LONG SCAN_STATUS, | NDEX

NUVER C, RECS_PER_SCAN 60, NO OF_PTS: 60, \

NO OF VAR ABLES

LONG QTY_RECS FOUND
NUMVER G O\E 1, PO NTER
LONG PAD: 65536

STRI NG START DATE] 11] : " 13- NOV- 1992", \
START _TI Mg 8] : " 12: 00: 00", \
END_DATH] 11] : " 13- NOV- 1992" , \
END_TI ME[ 8] : " 12: 10: 00", \
| NTERVAL] 8] : " 00: 00: 00", \
BLANK_STRI NG 30] : " "\
TAG NAME 1[ 30] : " TAG NAME 1", \
TAG NAME 2[ 30] : " TAG NAME 2"\
DATE Tl ME( SCAN S| ZE)[ 20] , \
TERM NATOR | : " @@" , \
SPACE]:" "\
oWy ]:", "\
VARVAL[ ]2 " VA VAL

NUVER G I N TI AL_CCDE
NUVER G FI NAL_COCDE
FLQAT; INTIAL_VALUE
FLQAT; FI NAL_VALUE

FLOAT: DEST_1( SCAN Sl ZE) , \
DEST_2( SCAN_S! ZE)

LONG TI ME_STAMP( SCAN S! ZE)

© 1991 Square D All Rights Reserved
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Example 3.1 (cont)

NUMER C, TEST 1,\
TEST 2

! Test and statistical arrays for all variables

FLOAT; LON 1 , HAH 1 , MN 1
MAX 1 , SuM1

FLOAT; LON 2 , HAH 2 , MN2
MAX 2 , SUM2

STR NG H ST_QUTPUT_FI LE_SPEQ50]: "[ CRI SP. LOG H ST_RPT. DAT"

LONG RVE_CPTI ONS: 1

! Al logic placed between the Key Wrds TABLES; and
! RESTART; will be executed only on the first pass of
! logic. Al codeinthis areais Initialization Code.

RECALL; SETMSG C16, , ORISP.TT

! The Logi ¢ between the Key Wrd RESTART; and the Key Wrd
! END, will be executed during each pass of Logic.

Process Logic - SCAN H ST"

system

Page 4-4 © 1991 Square D All Rights Reserved

Returns data fromPoint _files created by the H storian data collection

(Continued on next page.)
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Example 3.1 (cont)

CALL; SCAN H ST, \
CET_H ST_DATA, \ | Conditional expression
START_DATE, \ | Date to start scan
START_TI ME, \' ! Tine to start scan
END DATE, \ | Date to end scan
END _TI ME, \' ! Tine to end scan
| NTERVAL, \ | Time interval between points
I NI TI AL_VALUE, \ ! Initial value for first variable
I NI TI AL_QCCDE, \' ! Initial test condition for first variable
FI NAL_VALLUE, \ ! Final value for first variable
FI NAL_QCDE, \ ! Final test condition for first variable
NO CF_PTS, \' ! Nunber of points to be returned
SCAN_STATUS, \ ! Return status fromcall
ED T_MXDE, \' ! Wite variables back to files
SCAN _DONE, \ | Conpletion bit fromcall
RECS PER SCAN, \ | Nunber of records per execution of call
QIY_RECS FQUND, \' ! Nunber of records found
TI ME_STAMP( 0) , \ | 4-byte "c" based tinme stanp
DATE TI ME(0), \ | ASAI date/time string

TAG NAME 1, TEST 1, LOW1, DEST_1(0), \ ! Variable 1 parans
TAG NAME 2, TEST 2, LOWN2, DEST _2(0) I Variable 2 parans

LET; SCAN DONE, GET _H ST DATA = FALSE

JUW; SKIP_PRINT, (~PRINT_H ST_DATA | (QTY_RECS FOUND == 0))

CALL; NEWDESTINATION, , CR SP_DEVO7, H ST_CUTPUT FILE SPEC, RVS CPTI ONS

INDEX = 0
NO OF VAR ABLES = 0

Pad nanes with trailing spaces

Compare to a blank string

If not blank, increment no_of variabl es

Use to deternmine correct print statements to use

For conmma delimted print outs, replace SPACE with COWA in
VALUE C16 calls

RECALL; STREDIT, , TAG NAME 1, PAD, TAG NAME 1
RECALL; OWPRS, , TAG NAME 1, BLANK STRING ONE, PO NTER
LET; ( PONTER <> 0 ), NO CF_VAR ABLES = NO OF VAR ABLES + 1

RECALL; STREDIT, , TAG NAME 2, PAD, TAG NAME 2
RECALL; OWPRS, , TAG NAME 2, BLANK STRING ONE, PO NTER
LET; ( PONTER <> 0 ), NO CF_VAR ABLES = NO OF VAR ABLES + 1

(Continued on next page.)
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Example 3.1 (cont)

ORI SP_DEVO7 = TRUE
ORI SP_TT = FALSE

INDEX = 0
LABEL; NXT_PQl NT

RECALL; VALUE C16, (NO OF VAR ABLES == 1), \

DATE_TI ME(1 NDEX), SPACE, \
VARVAL, DEST 1(INDEX), SPACE, \
TERM NATCR

RECALL; VALUE C16, (NO OF VAR ABLES == 2), \

DATE_TI ME(1 NDEX), SPACE, \
VARVAL, DEST 1(INDEX), SPACE, \
VARVAL, DEST 2(1NDEX), SPACE, \
TERM NATCR

INDEX = | NDEX + 1
JUMP, NXT_POINT, (INDEX < QTY_RECS FOUND)
PR NT_H ST _DATA = FALSE

QIY_RECS FOUND = 0

LABEL; SKI P_PRI NT

ORI SP_DEVO7 = FALSE
ORISP_TT = TRE

END,
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General This section defines how to communicate with the various types of devices
available on CRISP/32.

This section is broken down into the following subsections.

Subsection Description

Redundant PLC Interface Defines how to implement aredundant PLC
configuration.
(page 5-3)

Multi-Drop Interface Defines how to handle communications with
multi-drop devices.

(page 5-11)
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Redundant PLC

To eleminate a single point of failurein aPLC environment, it is
sometimes necessary to implement a redundant PLC configuration where

transferred to the secondary PLC from the primary PLC at end of scan. In

The following example includes all the necessary declarations and logic to

example is provided only to help the user understand how to implement a

Interface
inputs and outputs are shared by the redundant PLCs and other datais
this scenario, it may also be necessary to use two serial ports on the host
computer to handle communications with the PLCs, resulting in four
potential communication paths.

Example 4.1
function correctly with a corresponding UCF for the IDI product. The
redundant PLC/serial port configuration.
The example declarations and logic follows.

!****************************************************************************

1* Sanpl e Code for Exanple 4.1

!*

1* Task 4.1 - How to inplenent a redundant PLC system

| % hkdhhdhhhhdhhhhdhddhdddhdhdhddhdhdhhhdhdhdhdddhdhdhdddhdhdddhdhddddhdxdddddrdhdddrddrddrrxsk

| OCDSA, PAUSE,

CR SP_TT: TRUE,
CRSP_LOGFIL ,
CR SP_DEVOO
CR SP_DEVO4 |
CR SP_DEVOS |
CR SP DEV12 |,
CR SP_DEV16 |,
CR SP_DEV20
LOG CAL; DDVLM 01 ,
DDVLM 05 ,
DDVLM 09 ,
DDVLM 13 ,
DDVLM 17 ,
DDVLM 21 ,
DDVLM 25 ,
DDMLM 29 ,

RSP LP
ORI SP_ALMFI L,
CR SP_DEVO1
CR SP_DEVOS
CR SP_DEVO9
ORI SP_DEV13 ,
ORI SP_DEV17 ,
ORI SP_DEV21 ,

DDMLM 02
DDMLM 06
DDMLM 10
DDMLM 14
DDMLM 18
DDMLM 22
DDMLM 26
DDMLM 30

| NTERMEDI ATE VAR ABLE DECLARATI ONS'

NEWDB: TRUE, NEWCLE, ACTIVE, CACDSA ,

RSPOA
CR SP_OUTPUT,
CR SP_DEVO2
CR SP_DEV06
CR SP_DEVIO ,
CR SP_DEV14 |
CR SP_DEVIS ,
CR SP_DEV22 ,

DDMLM 03
DDMLM 07
DDMM 11
DDMLM 15
DDMLM 19
DDMLM 23
DDMLM 27
DDMM31

© 1991 Square D All Rights Reserved

CR SP_SS
CR SP_ERRCR
CR SP_DEVO3
CR SP_DEVO7
CR SP_DEV11
CR SP_DEV1S
CR SP_DEV19
CR SP_DEV23

DDVLM 04
DDVLM 08
DDMLM 12
DDMLM 16
DDVLM 20
DDVLM 24
DDMLM 28
DDVLM 32

— - = - - - -

— - = - - - -

(Continued on next page.)
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Example 4.1 (cont)

CONSTANT; PLC_REQ STERS: 128

NUVER G PLC_| NPUTS( PLC_REQ STERS)
NUVER G PLC_QUTPUTS( PLC_REQ STERS)
NUVER G PLC_STATUS REQ STER

! Array of digitals that first register will be unpacked into
! First bit contains a status bit

|

! For the followi ng variables, the two digit suffixes represent:
! 11 - Conmunications via serial port 1 to plc nunber 1
! 12 - Conmuni cations via serial port 1 to plc nunber 2
! 21 - Communications via serial port 2 to plc nunber 1
! 22 - Communi cations via serial port 2 to plc nunber 2
|

LOG CAL; CET 11, CET 12, \
GET 21, G=T 22, \
GET_| F11, CGET | F12, \
GET_| F21, CET | F22

LOG CAL; PUT | F11, PUT | F12, \
PUT | F21, PUT | F22

LOG CAL; ACTI VEL1, SLOW PQLL11, CFFLI NE11, \
ACTI VE12, SLOW PQLL12, CFFLI NE12, \
ACTI VE21, SLOW PCLL21, CFFLI NE21, \
ACTI VE22, SLOW PQLL22, CFFLI NE22

LOG CAL; DRCP11_INT, DRCP12_INT, \
DROP21_INT, DROP22 INT

! The following counters are used in controlling determnation of PLC
! path to use in communi cations.

(Continued on next page.)
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Example 4.1 (cont)

communi cat i ons:

LOG CAL; PLCL_HALTED,
PLCL_RUNN NG
PLCl_FORCE LED O\,
PLCL_KEY_I N HALT,
PLCL_KEY_I N_ RN,

PLC LOOP_QOUNT - used to determ ne which path to use for

if greater than 3 * plc_l oop_count, use path 1
if between 2 & 3 * plc_|l oop_count, use path 2
if between 1 & 2 * plc_|l oop_count, use path 3
if less than plc_|l oop_count, use path 4
PLC RETRY_COUNT - nunber of |ogic passes spent trying to
communi cate on a given path (initialized to 8).

PLCL_QUTPUTS Dl SABLED,
PLC1_MEMORY_LED ON,
PLC1_| O LED O\,
PLCL_KEY_Di SABLE OUT, \
PLC1_WR TE_PROTECT,

PLCL_BATTERY_LOWLED, PLCL_FIELD 12, \
PLCL_FI ELD 13, PLCL_FI ELD 14, \
PLCL_FI ELD 15, PLCL_FI ELD 16

LOG CAL; PLC2_HALTED,
PLC2_RUNN NG
PLC2_FORCE LED O\,
PLC2_KEY_IN_HALT,
PLC2_KEY_I N_ RN,

PLC2_QUTPUTS Dl SABLED,
PLC2_MEMORY_LED ON,
PLC2_| O LED O\,
PLC2_KEY_Di SABLE OUT, \
PLC2_WR TE_PROTECT,

PLC2_BATTERY_LOWLED, PLC2_FIELD 12, \
PLC2_FI ELD 13, PLC2_FI ELD 14, \
PLC2_FI ELD 15, PLC2_FI ELD 16

LOG CAL; LTI 11_PR MARY, LTI 21_PR MARY, \
LTI 12_PR MARY, LTI 22_PR MARY, \
PLCL_PR MARY, PLC2_PR MARY,
PLCL_H STCRY, PLC2_H STCRY

© 1991 Square D All Rights Reserved

(Continued on next page.)
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Example 4.1 (cont)

NUMER C ZERQ 0, ONE_TVENTY_EI GHT: 128

TABLES;

RECALL;

Al logic placed between the Key Wrds TABLES, and
RESTART; will be executed only on the first pass of
logic. Al codeinthis areais Initialization code.

SETMSG C16, , ORISP.TT

RESTART,

Page 5-6 © 1991 Square D All Rights Reserved

MAKZERO, (~ACTI VE1l & ~ACTI VE21), PLCl1_PR MNARY

Unpack status register fromplcl (register 8186 in SQUARE D Mbdel 400
Pr ocessors)

BI T_PACK, ((CET_11 & ACTIVEL1) | (GET 21 & ACTIVE21)), \
PLC STATUS REQ STER PLCL_HALTED

MAKZERO, (~ACTI VE12 & ~ACTI VE22), PLC2_PR MARY

BI T_PACK, ((GET_12 & ACTIVEL2) | (GET 22 & ACTIVE22)), \
PLC STATUS REQ STER PLC2_HALTED

For SQUARE D Mbdel 400 processors, ladder logic inthe plc is used to
transfer register 8161, bit 20 to the first bit of the first input
register so we can determne if the plc is primary. This bit cannot
be read directly fromthe plc.

(Continued on next page.)
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Example 4.1 (cont)

RECALL; BIT_PACK, , PLC INPUTS(0), D.I(0)

! Det erm ne which LTI bit is set to prinary

LTI 11_PR MARY = FALSE
LTI 21_PR MARY = FALSE
LTI 12_PR MARY = FALSE
LTI 22_PR MARY = FALSE

LET; GET 11 & ~PLCL_HALTED, LTI 11_PR MARY
LET; GET 21 & ~PLCL_HALTED, LTI21_PR MARY = D [ (0)
LET; GET 12 & ~PLC2_HALTED, LTI 12_PR MARY = D [ (0)
LET; GET 22 & ~PLC2_HALTED, LTI 22_PR MARY = D | (0)

D 1(0)

PLCL_PRIMARY = PLCL_RUNNI NG & \
~PLCL_HALTED & \
~PLCL_KEY_Di SABLE_QUT & \
~PLCL_KEY IN HALT &\
(ACTI VE11 | ACTIVE21) &\
(LTI 11_PRIMARY | LTI 21_PR MARY)

PLC2_ PRIMARY = PLC2_RUNNI NG & \
~PLC2_HALTED & \
~PLC2_KEY_Di SABLE_QUT & \
~PLC2_KEY_IN HALT & \
(ACTIVE12 | ACTIVE22) &\
(LTI 12_PRIMARY | LTI 22_PR MARY)

! Transfer input registers to output registers so data can be witten
! back to plc wite registers.

RECALL; TRANSFER (PLCL_PRIMARY | PLC2_PR MARY), PLC INPUTS(0), ZERQ \
PLC_QUTPUTS(0), ZERQ ONE TVENTY_El GHT

! This code is used in determning which port/plc conbination we shoul d
! be trying to talk to. It utilizes a round robin approach, trying first
! one conbi nation and then the next if the first is not successful

(Continued on next page.)
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Example 4.1 (cont)

! Vit until 1D finishes initializing ports before attenpting to
! comuni cate with a PLC

JUWP, WAIT_ AMHLE, ~DRCP1I1_INT
JUWP, WAIT_AM LE ~DRCP21_INT
JUWP, WAIT_AM LE ~DRCP12_INT
JUWP, WAIT_AM LE, ~DRCP22_INT

JUWP, WA T_AWH LE, PLCL_PR MARY & GET 11 & ~SLONPCLL11
JUWP, WA T_AWH LE, PLCL_PR MARY & GET 21 & ~SLONPCLL21
JUWP, WAI T_AWH LE, PLC2_PR MARY & GET 12 & ~SLONPCLL12
JUVP, WAI T_AWH LE, PLC2_PR MARY & GET 22 & ~SLONPCLL22

PLC RETRY_OCOUNT is used for setting howlong the |ogic should try to
communi cate with a given port before moving on to the next one.

if ( PLCLOCP_ COUNT > (3 * PLC RETRY COUNT)), use Port 1 PLC 1 path

( PLC_LOOP_COUNT <= (3 * PLC RETRY CONT)), use Port 1 PLC 2 path

if ( PLCLOP GONT > (  PLC RETRY_CONT)) &\

|

|

|

|

]

! if ( PLCLOCP_CONT > (2 * PLC_RETRY_CONT)) &\

|

|

|

! ( PLC_LOOP_COUNT <= (2 * PLC RETRY OONT)), use Port 2 PLC 1 path
|
|

if ( PLCLOCP CONT < ( PLC RETRY_COUNT)), use Port 2 PLC 2 path

! If we have been through all four paths, reset counter and start again

LET; (PLC LOOP_CONT <= 0), \
PLC_LOCP_COUNT = PLC RETRY_COUNT * 4

LET; (~PLCL_PR MARY & ~PLC2_PR MARY & (PLC_LOOP_COUNT > 0)), \
PLC_LOOP_COUNT = PLC LOOP_COUNT - 1

(Continued on next page.)
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Example 4.1 (cont)

LET;

LET;

LET;

LET: (PLC LOOP_CONT > (3 * PLC RETRY_OCUNT)),

(PLCL_PRIMARY & GET 11 & SLONPCLL11), \
PLC_LOCP_COUNT = PLC LOOP_COUNT - 1
(PLCL_PRIMARY & GET 21 & SLONPCLL21), \
PLC_LOCP_COUNT = PLC LOOP_COUNT - 1
(PLC2_PRIMARY & GET 12 & SLONPCOLL12), \
PLC_LOCP_COUNT = PLC LOOP_COUNT - 1
(PLC2_PRIMARY & GET 22 & SLONPCLL22), \
PLC_LOCP_COUNT = PLC LOOP_COUNT - 1

1) Select path depending on val ue of PLC LOOP_COUNT

2) Zero all other path variables

3) Reset loop count if find valid path

CALL; MAKZERQ CET_11, \

LET;

LET: ( (PLC LOOP CONT > (2 * PLC RETRY _CONT)) &\
(PLC LOOP_CONT <= (3 * PLC RETRY_COUNT)) ),

GET_IF12, GET_IF21, GET_IF22, \

LTI 12_PR MARY, LTI 21_PRI MARY, LTI22_PR MARY, \

GET 11 = TRE

GET_12, GET 21, GET 22, PUT_IF12, PUT_IF21, PUT |F22,

(PLCL_PRIMARY & GET 11 & ~SLOWPQLL11),

CALL; MAKZERQ CET_12, \

LET;

LET; ( (PLC_LOOP_COUNT > PLC RETRY_CONT) &\
(PLC_LOOP_OOUNT <= (2 * PLC RETRY_COUNT)) ),

GET_IF11, GET_IF21, GET_IF22, \

LTI 11_PR MARY, LTI 21 PRI MARY, LTI 22 PR MARY, \
GET_11, GET 21, GET 22, PUT_IF11, PUT_IF21, PUT |F22
PLC_LOOP_COUNT

(PLC2_PRIMARY & GET 12 & ~SLOWPQLL12),

CALL; MAKZERQ CET_21, \

LET;

LET; (PLC LOOP_COUNT <= PLC RETRY CONT), GET 22 = TRE

GET_IF11, GET_IF12, GET_IF22, \

LTI 11_PR MARY, LTI 12 PRI MARY, LTI 22 PR MARY, \
GET_11, GET 12, GET 22, PUT_IF11, PUT |F12, PUT |F22
PLC_LOCOP_COUNT

(PLCL_PRIMARY & GET 21 & ~SLOWPQLL21),

CALL; MAKZERQ CET_22, \

LET;

GET_IF11, GET_IF12, GET_IF21, \

LTI 11_PR MARY, LTI 12_PRI MARY, LTI21 PR MARY, \

PLC_LOCP_OOUNT

’

’

GET_11, GET 12, GET 21, PUT_IF11, PUT_IF12, PUT |F21,

(PLC2_PRIMARY & GET 22 & ~SLOWPQLL22),

LABEL;, WAl T_AWH LE

PLC_LOCP_COUNT =

© 1991 Square D All Rights Reserved

PLC2_PR MARY
4 * PLC_RETRY_COUNT

TRUE

PLCL_PR MARY
3 * PLC_RETRY_COUNT

TRUE

PLC2_PR MARY
2 * PLC_RETRY_COUNT

PLCL_PR MARY
PLC_RETRY_COUNT

(Continued on next page.)
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Example 4.1 (cont)

PLCL_H STCRY = PLCL_PR MARY
PLC2_H STCRY = PLC2_PR MARY

! READ PORT 1 PLC 1

!

LET; GET 11, GET_IF11 = TRE
LET; GET 11, PUT_IF11 = TRE
!

| READ PORT 1 PLC 2

!

LET; GET 12, GET_IF12 = TRE
LET; GET 12, PUT_IF12 = TRE
!

! READ PORT 2 PLC 1

!

LET; GET 21, GET_IF21 = TRE
LET; GET 21, PUT_IF21 = TRE
!

! READ PORT 2 PLC 2

!

LET; GET 22, GET_IF22 = TRE
LET; GET 22, PUT_IF22 = TRE
END,

Page 5-10
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Multi-drop Interface

In a multi-drop environment, the most efficient way to handle
communications is by looping through the devices, reading from each one
in turn until all have been processed. However, since the primary reason for
communicating with the devices is to be able to remotely send setpoints to
the controllers, writes need to take precedence over the reads. If all reads
are suspended when awrite must be made, it is possible that the controllers
at the end of the multi-drop may seldom get processed. The use of arrays
enables the user to suspend the read on only the device that must be written

to.

The following example includes all the necessary declarations and logic to

*

*

Example 4.2
function correctly with a corresponding UCF for the IDI product. The
example is provided only to help the user understand how to implement a
multi-drop configuration.
The Example Declarations and Logic follows.
!****************************************************************************
1* Sanpl e Code for Exanple 4.2
!*
1* Task 4.2 - Howto inplenent a nulti-drop PLC system

*

| % khhhdhhhhdhhdhdhddhdddhdhdhddhdhdhdhdhdhdhdddhdhdhdddhdhdddhdhdddddxddrdrdhdddrrdrddrrxs

| NTERMEDI ATE VAR ABLE DECLARATI ONS'

NEWDB: TRUE, NEWCLE, ACTIVE, CACDSA

LR B

| CCDSA, PAUSE, DEBUG DEBUG BREAK,

CR SP_TT: TRUE,
CRSP_LOGFIL ,
CR SP_CSR DLY,

LOd CAL;

CR SP_DEVD4
CR SP_DEV0S
CR SP_DEVI2
CR SP_DEV16
CR SP_DEV20

DDMVLM 01
DDMLM 05
DDMLM 09
DDMLM 13
DDMLM 17
DDMLM 21
DDMLM 25
DDMVLM 29

CRISP LP
ORI SP_ALMFI L
CR SP_REPCRT
CR SP_DEV05
CR SP_DEV09
CR SP_DEV13
CR SP_DEV17
CR SP_DEV21

DDMLM 02
DDMLM 06
DDMLM 10
DDMLM 14
DDMLM 18
DDMLM 22
DDMLM 26
DDMLM 30

RSPOA
CR SP_OUTPLUT,
CR SP_CASTER
CR SP_DEV06 ,
CR SP_DEVIO ,
CR SP_DEV14 ,
CR SP_DEVIS |,
CR SP_DEV22 ,

DDMLM 03
DDMLM 07
DDMM 11
DDMLM 15
DDMLM 19
DDMLM 23
DDMLM 27
DDMM31

© 1991 Square D All Rights Reserved

v e N

CR SP_SS
CR SP_ERR(R
CR SP_DEV03
CR SP_DEVO7
ORI SP_DEV11
CR SP_DEV15
CR SP_DEV19
CR SP_DEV23

DDMLM 04
DDMLM 08
DDMM 12
DDMLM 16
DDMLM 20
DDMLM 24
DDMLM 28
DDVLM 32

— = - - - -

— - - - -

(Continued on next page.)
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Example 4.2 (cont)

Nunber of SLGCs being polled and nunber of |ast one (one | ess than
nunber of SLGCs since arrays start at el ement 0)

CONSTANT; NUVBER CF SLCS: 8, FI NAL_| NDEX: 7

FLOAT; SLC | NPUTS(NUMBER CF_SLCS), \

SLC_OUTPUTS( NUVBER CF_SLCS)

Read |l ogicals history states - used to enable 1D to resune reading
with the SLC that was next to be read prior to processing a wite

The mninumport scan tine required to process all of the devices
on a nulti-drop line. If the actual scan tine is less than this
variable, ID will delay until this tinme is reached before starting
the next scan. |If set too |low, CPU usage for this process wll
increase since ID will continue to scan as fast as possibl e.

For this exanple, the scan time will be set to 8 seconds (800).

NUMER! C M N_UPDATE_TI ME: 800

Page 5-12 © 1991 Square D All Rights Reserved
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Example 4.2 (cont)

! The normal val ue for M N _UPDATE TI ME when only reads are being
! processed. The scan tine will be shortened when wites are required.

! The following variable is true if a wite to at |east one device is
! required.

! This variable will be true if wites were required and have not yet
! been conpl et e.

! Al logic placed between the Key Wrds TABLES, and
! RESTART; will be executed only on the first pass of
! logic. Al code inthis areais Initialization code.

TABLES;
RECALL; SETMSG C16, , ORISP.TT

RESTART;

! If there was no PUT to do fromthe previous pass of logic, skip this
! part of the code (PUT_IF REQURED is false).

JUWP, GHECK_FCR PUTS, ~PUT | F_REQU RED

PUT_| F_TO DO = TRUE

(Continued on next page.)

© 1991 Square D All Rights Reserved Page 5-13




Document No. 500 064-001
Device Communication January, 1993

Example 4.2 (cont)
RECALL; OR C16, , PUT_IF(0), PUT_IF TO DO NUWBER OF SLCS

JUWP, CHECK _FCR PUTS, PUT | F_TO DO

! If PUTS conpl eted, recover GET_IF array and resume polling
! where we |eft off.

RECALL; TRANSFER , GET |F_H STORY(0), ZERQ GET_|F(0), ZEROQ NUVBER CF SLCS

! Return port scan tine to its normal interval until next PUT nust
! be processed.

M N_UPDATE_TI ME = NCRVAL_UPDATE TI ME

LABEL; CHECK FCR PUTS

PUT | F_REQU RED = FALSE

RECALL; OR Cl6, , PUT_IF(0), PUT_|F _REQU RED, NUMBER CF SLCS

! If no PUTs need to be processed, skip the follow ng code and conti nue
! to read data fromthe SLGCs

JUWP;, SKIP_PUTS, ~PUT | F_REQU RED

RECALL; TRANSFER , GET |F(0), ZERO GET_IF_H STCRY(0), ZERQ NUVBER CF SLCS

! Set the CET_IF el enents which correspond to the PUT_IF el ements so
! that the wites will be followed i medi ately by reads.

SLC I NDEX = 0

LABEL; GET_IF_LOCP

(Continued on next page.)
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Example 4.2 (cont)

! If all SLGCs have not been serviced, do the next one

! Set port scan tine to O if a PUT is to be done. This will cause ID
! to begin the next scan as soon as the current one conpl et es.

M N_UPDATE TIME = 0

LABEL; SKIP_PUTS

! Skip initializing the GET_IFs if PUT_IF REQIRED is true or if the
! CET has not conpleted on the last SLC on the drop.

JUWP, SKIP_GETS, (PUT_IF REQU RED | GET_I F(FI NAL_| NDEX))

SLC I NDEX = 0

LABEL; PCLLI NG LOCP

GET_I F(SLC I NDEX) = TRUE

(Continued on next page.)
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Example 4.2 (cont)

JUWP,  PCLLING LOCP, (SLC I NDEX < NUMBER OF_SLCS)

LABEL; SKIP_GETS

END,

Sample UCF Code Some sample code from a UCF in the following shows how the previous
code would be implemented for two multi-dropped devices. Additional
devices would be added by duplicating the code and modifying the device
numbers and array elements. Without writes to perform, this UCF would
sequentially read from all of the SLCs every 8 seconds (the default port scan
time). If awriteisrequired, the port scantimeis set to zero and GETs are
suspended until the write completes, at which time polling resumes with the
SLC it was last preparing to read. The exception to thisisthat all writesto a
SLC are immediately followed by aread of that particular device.

LOG PORT> 01 I TXnn:

LOG PCRT_DRCP> i1 I SL.c1

DEVI CE_MEMRY_TYPE> ; FLOAT

DEVI CE_MEMORY_ADDRESS> ;0

DATUM COUNT> 1

ADB_L CCATI ON> ;" SLC_QUTPUTS( 0)

PUT_AND CLR TR GGER | F> PUT_I F(0); 0

!

DEVI CE_MEMRY_TYPE> ; FLOAT

DEVI CE_MEMORY_ADDRESS> ;0

DATUM COUNT> 1

ADB_L CCATI ON> ;"SLC_| NPUTS(0) "

GET_AND LR TR GEER | F> GET_I F(0); 0

!

LOG PCRT_DRCP> ;2 I SLC 2

DEVI CE_MEMRY_TYPE> ; FLOAT

DEVI CE_MEMORY_ADDRESS> ;0

DATUM COUNT> 1

ADB_L CCATI ON> ;" SLC_QUTPUTS( 1)

PUT_AND CLR TR GGER | F> PUT_I F(1);0

(Continued on next page.)
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Sample UCF Code (cont)

!
DEVI CE_MEMORY_TYPE> : FLOAT

DEVI CE_ MEMORY_ADDRESS> 10

DATUM OOUNT> 1

ADB_LQCATI ON> :"SLC I NPUTS(1) "
GET_AND CLR TR Q3ER | F> GET_IF(1);0

!

SET_M N _PCRT_SCAN TO> M N_UPDATE _TI ME; I M ni numscan interval

© 1991 Square D All Rights Reserved Page 5-17
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General This section defines how to open, read, write and close small and large files.
The following subsections define various methods of performing these
functions.

Solution A Often a CRISP Developer must save a portion of the database to an RMS

disk file for later recall. The CRISP calls provided to accomplish this task
are asynchronous, meaning they do not complete their function prior to the
logic continuing with the next logic step. This action requires some
attention to program timing to insure that the file datais in sync with the
rest of the realtime data.

The following example shows how to perform basic file operations for a
small file (50 records).

Explanation A This program uses the FIL_OPEN call to test for an existing file on disk. If
located, the open operation is completed and all of the records are read into
the database using asingle FIL_READ call. If thefileis not located, a
second FIL_OPEN is executed to create thefile. A single FIL_WRITE call is
used to initialize each record for later reading. Finally, aFIL_CLOSE is
demonstrated for closing the file.

Example 5.1 A The following example includes all the necessary declarations and logic to
function correctly. The example is provided only to help the user
understand how to implement file input/output. The user must develop
code that follows the principles described in the example. However, the user
also must develop code that meets the requirements of the specific
application being developed.

The example declarations and logic follows.

[ BRI R ok ke kb Sk Ik Sk R R R R R Rk Sk Sk R R R R R R Sk kR R U R R R R R Rk R R R L S R o R

1* Sanpl e code for Exanple 5.1 A *
1* *
1* Task 5.1 - How to inplenent File Qperations *

[ BE SRR R ok ke kb Sk Sk Sk R R R R R Rk Sk Sk R o R R R R R Sk kR R U SR R R R Rk R R R L S R R ok R

LOQ CAL; NEWDB: TRUE, NEWCLE, ACTIVE, CACDSA , , , , , . . \
| OCODSA, PAUSE, ,

CONSTANT; ZERO 0, ONE 1

STRING (=715 (15) [ "

(Continued on next page.)
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Example 5.1 A (cont)

LOd CAL;

CRSPTT:TRE, CRSPLP , CRSPO. , CRSP.SS

CRSP LOGFIL , CRSP_ALMFIL, CR SP_QUTPUT, CR SP_ERRCR
CRSP DEVOO , CRSP_DEVWO1 , CRSP DEVO2 , OR SP_DEVO3
CR SP DEVO4 , CR SP_DEVO5 , CR SP DEVO6 , CR SP_DEVO7
CRSP DEVO8 , CR SP_DEVO9 , CR SP DEVIO , OR SP_DEVI1
CRSP DEVI2 , CRSPDEVI3, CRSP DEVI4 , OR SP_DEVIS
CRSP DEVI6 , CRSP DEVL7 , CRSP DEVI8 , OR SP_DEVIO
CRSP DEV20 , CRSP DEV21 , CRSP DEV22 , OR SP_DEV23

CONSTANT; SUCCESS: 1, REC NOT_FOUND: 98994, FI LE _NOT_FOUND: 98962,
CHAN I N _USE: -4
CONSTANT; FILE1l_D M 51, \
FI LE1_SI ZE: 50, \
NEG FI LE1_SI ZE: - 50
| e e e e e e e e e e e e e f e e e e e e e e m— -
DCL path and file name definition
If subdirectory [ CRI SP. DATA] does not exist on your system

CREATE /DI R DI SK$USER [ CR SP. DATA]

|
|
|
! either create it using the foll owing DCL conmand:
|
|
|
|

or revise this declaration to an existing subdirectory

STR NG FI LE1_NAME ] : " Dl SKSUSER [ CR SP. DATA] FI LE1. DAT"
| o e e e e e e e e e e e e e e e e e
! NOTE
| o e e e e e e e e e e e e e e e e e
! Assign a uni que channel nunber to each file or allow
! CRISP to performthe assi gnnent by decl aring channel
! nunber = 0
| o e e e e e e e e e e e e e e e e e
LONG FI LEL_CHANNEL: 10
U
! FI L_CPEN pti ons
|
! Check = 4 (shared read/wite) + 16 (file nust exist) = 20
! RW =4 (shared read/wite) + 1 (create file) =5
!
U
LONG FI LE1L_CHECK _CPTI ON 20, \

Page 6-2

FI LEL_RWCPTION 5
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Example 5.1 A (cont)

LONG

LOd CAL;

LOd CAL;

FI L_LOG MESSAGE Options ( DEBUG

Log

Set FILEL_ DEBUG = TRUE to prior to starting CR SP to enabl e

= 4 (print good reads) + 16 (print good wites) +

32 (print records not found during reads)

| og nessage operations

FI LEL_LOG CPTI ON 52
FI LE1L_DEBUG FALSE

FILEL REC 1D 1, \
FI LEL_REC LEN O

FI LEL_DEFI NE_STATUS, FILE1_CPEN STATUSL,
FI LEL_CLOSE_STATUS, FILEL_READ STATUS,
FI LEL_WR TE_STATUS, FI LEL_CPEN STATUS?,
FI LEL_LOG STATUS

FI LEL_DEFI NE_DONE, FI LE1_OPEN DONEL,
FI LEL_CLOSE_DONE, FILE1_READ DONE,
FILEL_WR TE_DONE, FI LE1_CPEN DONE2,
FI LEL_LOG DONE

FI LEL_DEFI NE_CK, FILE1l_OPEN CX,
FILEL_OLOSE_OK, FILEL_READ X,
FILEL WR TE_OK, FILEL_CREATE X

STR(FI LE1_Di M) [ 25]
LNG FI LEL_DI M)
BI T(FILEL_DI M)
FLT(FILEL_DI M)

= 52

FILEL OPEN TR G FILEL READ TRG FILEL WR TE TR G\

FI LEL_CREATE TR'G FILEL_CLOSE TR G

FI LEL_CPEN ENABLE, FILEl_READ ENABLE, FILEL WR TE_ENABLE, \

FI LEL_STI LL_CPEN

© 1991 Square D All Rights Reserved
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Example 5.1 A (cont)

! Al logic placed between the Key Wrds TABLES; and
will be executed only on the first pass of
Al code inthis areais Initialization Code.

! RESTART;

! | ogi c.

! Define record for future file operations
| returns a value for record |l ength

! The cal

RECALL; FIL_DEFINE REC, , \
FI LEL_DEFI NE_STATUS,

STR(1),
STR(2),
STR(3),
STR(4),
STR(5),
STR(6),
STR(7).
STR(8),
STR(9),

STR(10),
STR(11),
STR(12),
STR(13),
STR(14),
STR(15),
STR(16),
STR(17),
STR(18),
STR(19),
STR(20),
STR(21),
STR(22),
STR(23),
STR(24),
STR(25),
STR(26),
STR(27),
STR(28),
STR(29),
STR(30),
STR(31),
STR(32),
STR(33),
STR(34),

LN 1),
LN 2),
LNE 3),
LNE 4),
LNE 5),
LNE 6),
LN 7),
LN 8),
LN 9),
LNG 10) ,
LNG 11)
LNG 12)
LNG 13)
LNG 14) ,
LNG 15)
LNG 16)
LN 17)
LNG 18)
LNG 19) ,
LNG 20) ,
LNG 21) ,
LNG 22)
LNG 23)
LNG 24) ,
LNG 25)
LNG 26) ,
LNG 27)
LNG 28) ,
LNG 29) ,
LNG 30) ,
LNG 31)
LNG 32),
LNG 33),
LNG 34)

BIT(1),
BIT(2),
BIT(3),
BI T(4),
BI T(5),
BI T(6),
BIT(7),
BIT(8),
BIT(9),
BI T(10), FLT( 10),
BI T(11), FLT(11),
BI T(12), FLT(12),
BI T(13), FLT(13),
BI T(14), FLT(14),
BI T(15), FLT(15),
BI T(16), FLT(16),
BI T(17), FLT(17),
BI T(18), FLT(18),
BI T(19), FLT(19),
BI T(20) , FLT(20),
BI T(21), FLT(21),
Bl T(22), FLT(22),
BI T(23), FLT(23),
Bl T(24), FLT(24),
BI T(25), FLT(25),
BI T(26) , FLT(26),
BI T(27), FLT(27),
BI T(28), FLT(28),
BI T(29), FLT(29),
BI T(30) , FLT(30),
BI T(31), FLT(31),
BI T(32), FLT(32),
BI T(33), FLT(33),
BI T(34), FLT(34),

FILEL_REC I D, FILEL_REC LEN\

FLT(1),
FLT(2),
FLT(3),
FLT(4),
FLT(5),
FLT(6),
FLT(7),
FLT(8),
FLT(9),

Page 6-4

\

o e e e e e e —

o o o o o o o o o o o o o o o o o o o o o o e —

© 1991 Square D All Rights Reserved

(Continued on next page.)




Document No. 500 064-001 _ _
January, 1993 File Handling

Example 5.1 A (cont)

STR(35), LNE 35), BI T(35), FLT(35),
STR(36), LNE 36), Bl T(36) , FLT( 36),
STR(37), LN 37), BI T(37), FLT(37),
STR(38), LNE 38), BI T(38), FLT(38),
STR(39), LNE 39), BI T(39), FLT(39),
STR(40) , LNE 40), BI T(40), FLT(40),
STR(41), LNJ 41), BI T(41), FLT(41),
STR(42), LNJ 42), BI T(42), FLT(42),
STR(43), LN 43), BI T(43), FLT(43),
STR(44), LNE 44), BI T(44), FLT(44),
STR(45), LNE 45), BI T(45), FLT(45),
STR(46) , LNE 46), Bl T(46) , FLT(46),
STR(47), LNJ 47), BI T(47), FLT(47),
STR(48), LNE 48), BI T(48), FLT(48),
STR(49), LNE 49), BI T(49), FLT(49),
STR(50) , LNE 50), Bl T(50) , FLT( 50)

— e e e - -

RECALL; FIL_LOG MESSAGE, FILEL DEBUG \
FI LEL_LOG STATUS, FILEL_LOG DONE, FILEL_LOG CPTI CN

! The Logi c between the Key Wrd RESTART; and the Key Wrd
! END, will be executed during each pass of Logic.

Qpen File on successful FlL_DEFI NE

This logic will execute if CRSPis started WARM
or with the RESTORE option

SET; (FILEL_DEFI NE_STATUS == SUCCESS), FILEL_CPEN TRIG = TRUE
SET; FILEL_CPEN TR G FILEL_CPEN ENABLE = TRUE
I SSS5555555555>5>5>S>55>>>

JUVWP, FILEL_READ LOG C, ~FI LEL_CPEN ENABLE
I SSS5555555555>5>5>S>55>>>

(Continued on next page.)
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Example 5.1 A (cont)
CALL; FIL CPEN, FILEL CPEN TR G \
FI LEL_CHANNEL, FILE1_OPEN STATUS1, FILE1_CPEN DONE1, \
FI LEL_NAME, FILEl1 REC LEN, FILEl _SIZE, FILEL OHECK OPTI ON

FI LEL_CPEN OK = (FI LE1_CPEN STATUSL == SUCCESS) & FI LE1_CPEN DONEL
FI LEL_STI LL_CPEN = (FI LEL_CPEN STATUSL == CHAN | N USE) & FI LEL_CPEN DONEL

FI LEL_CPEN TR G = FALSE

SET; FILEL_CPEN OK, FILEL READ TR G = TRUE
SET; (FILEl_OPEN OK | FILEL_STILL_CPEN) & FILEL_CPEN DONEL, \
FI LEL_CPEN ENABLE = FALSE

SET; (FILEL_CPEN STATUSL == FI LE_NOT_FOUND) & FILE1_CPEN DONE1, \
FI LEL_CREATE TR G = TRUE

CALL; FIL_CPEN, FILEL CREATE TR G \
FI LEL_CHANNEL, FILEL_CPEN STATUS2, FILEL CPEN DONE2, \
FILEL NAME, FILEl_REC LEN FILEL SIZE, FILEL_ RWCPTION

FI LEL_CREATE CK = (FI LE1_OPEN STATUS2 == SUCCESS) & FI LE1_CPEN DONE2

! Fill in String arrays for first file wite

CALL; SCOPY, FILEL_CREATE CX,\
PAD, ZERQ STR(1), ZERQ NEG FILEl_Sl ZE

MESSAGE;, FI LE1L_CPEN DONE2 & FI LE1_OREATE CX, \
"@@*** FILE 1 WAS CREATED ***@/@"
MESSAGE;, FI LE1L_CPEN DONE2 & ~FI LEL_CREATE X, \
"@@*** FILE 1 NOT CPENED SUCCESSFULLY *** @v@"

FI LE1_CREATE TR G = FALSE

SET; FILEL_CREATE CK, FILEL_ WR TE_ TR G = TRUE
SET; FILEL_CPEN DONE2, FILEL_CPEN ENABLE = FALSE

(Continued on next page.)
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Example 5.1 A (cont)

| <LLLLLLLLLLLLLLLLLLKL

LABEL; FILEL_READ LOG C
| <LLLLLLLLLLLLLLLLL

SET; FILEL READ TR G FILEL_READ ENABLE = TRUE

!
I SSS5555555555>5>5>S5>5>>>>

JUVWP, FILEL WR TE LOG C, ~FI LE1_READ ENABLE
I SSS5555555555>5>S>S5>5>>>>

!

CALL; FIL_READ, FILEL READ TR G \
FILEL_CHANNEL, FILE1_READ STATUS, FILEL READ DONE, \
O\E, FILEL REC ID

FI LEL_READ CK = (FI LE1_READ STATUS == SUCCESS) & FI LE1L_READ DONE
SET; FILEL_READ DONE, FILE1_READ ENABLE = FALSE

MESSAGE, FILEL_READ DONE & ~FI LEL_READ CK, \
"@@*** FILE 1 READ NOT SUCCESSFUL ***@/@"

FI LEL_READ TR G = FALSE

|
| <LLLLLLLLLLLLLLLLLL L

LABEL; FILEL WR TE_LOG C
| <LLLLLLLLLLLLLLLLLLLL

SET; FILEL WR TE TR G FILEL WR TE_ENABLE = TRUE

!
I SSS5555555555>5>5>555>>>>

JUWP, FILEL CLCSE LOG G, ~FILEL WR TE_ENABLE
I SSS5555555555>5>S>555>>>>

!

CALL; FIL W TE, FILEL WTE TR G \
FI LEL_CHANNEL, FILEL WR TE_STATUS, FILEL WR TE_DONE, \
O\E, FILEL REC ID

FILEL_ WR TE_OK = (FI LEL_WR TE_STATUS == SUCCESS) & FI LEL_WR TE_DONE

(Continued on next page.)
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Example 5.1 A (cont)
SET; FILE1_WR TE_DONE, FILE1_WR TE _ENABLE = FALSE

MESSAGE, FI LEL WR TE_DONE & ~FI LEL WR TE_CX, \
"@@*** FILE 1 WR TE NOT SUCCESSFUL *** @@"

FILEL WR TE_TRIG = FALSE

|
I <LLLLLLLLLLLLLLLLL

LABEL; FILEL_CLCSE LOG C
| <<LLLLLLLLLLLLLLLL

CALL; FIL_CLCSE, FILEL CLCBE TR G \

FILEL_CHANNEL, FILEL_CLOSE _STATUS, FILEL_CLOSE_DONE

CALL; MAKZERQ FILEL_CLCSE DONE, \

FILEL OLOSE_ TR'G FI LEL_DEFI NE_STATUS, FILE1_CPEN STATUSL,

FI LEL_CLOSE_STATUS, FILEL _READ STATUS, FILEL WR TE_STATUS,

FI LEL_CPEN STATUS2, FILEL_LOG STATUS, FILEL_DEFI NE_DONE,

FI LEL_CPEN DONE1, FILEL_CLCSE DONE, FILEL_READ DONE,

FILEL WR TE_DONE, FILEL_CPEN DONE2, FILEL_LOG DONE,

FI LEL_DEFINE_ CK, FILEL_CPEN OK, FILEl_READ X, FILEL WR TE CXK,

FI LEL_CREATE X
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Solution B The following example shows one method to perform basic file operations

for amedium to large file (1000 records).

Explanation B This program uses the FIL_OPEN call to test for an existing file on disk. If
located, the open operation is completed and all of the records are read into
the database using a program loop and aFIL_READ call. Theread is
performed in blocks less than the total record count in order not to overload
the file process. This block size may be optimized (increased/decreased) for

the individual system.

If the fileis not located, a second FIL_OPEN is executed to create thefile. A
second program loop is used along with aFIL_WRITE call to initialize each
record for later reading. Finally, a FIL_CLOSE is demonstrated for closing
thefile.

Example 5.1 B The following example includes all the necessary declarations and logic to
function correctly. The example is provided only to help the user
understand how to implement file input/output. The user must develop
code that follows the principles described in the example. However, the user
also must develop code that meets the requirements of the specific

application being developed.

The example declarations and logic follows.

| % hkdhhdhhhhdhhdhdhddhdddhdhdhdddhdhdddhdhdhdhddhdhdddhdhdddhdhdddddxddddxddrdxrdxddxx

1* Sanpl e code for Exanple 5.1 B *
1* *
1* Task 5.1 - How to inplenent File Qperations *

[ BE SRR R ok ke kb Sk Sk Sk R R R R R kR S R R Sk R R R Rk kR R R Rk R R R R R AR Rk o

LOd CAL; NEWDB: TRE, NEWCQOLE, ACTIVE, CACDSA , , , , , , , \
| CCDSA, PAUSE, , ,

QOONSTANT; ZERO 0, ONE 1

STRI NG PAD) 25] i "= - - e m e

LOd CAL; CRISP TT: TRE, CRSP_LP , CRSP L , CRISP_SS ;o\
CRISP LOFIL , CRSP ALMFIL, CRISP_QUTPUT, CRISP ERRCR, \
CRISP DEVOO , CRSP DEV0O1 , CRSP DEV0O2 , CRISP DEVO3 |, \
CRISP DEV0O4 , CRISP DEVO5 , CRISP DEVO6 , CRISP_ DEVO7 , \
CRISP DEVO8 , CRSP DEV0O9 , CRSP DEVIO , CRISP DEV11 , \
CRISP DEV12 , CRSP DEVI3, CRSP DEV14 , CRISP DEVIS , \
CRISP DEVI6 , CRSP DEV17 , CRSP DEVI8 , CRISP DEV19 , \
CRISP DEV20 , CRISP DEV21 , CRISP DEV22 , CRISP_DEV23

© 1991 Square D All Rights Reserved
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Example 5.1 B (cont)

CONSTANT: SUCCESS: 1, REC_NOT_FOUND: 98994, FI LE_NOT_FOUND: 98962,

CHAN | N_USE: - 4

LONG FI LE2_BLK DI M 101, \
FI LE2_BLK_LM: 100
CONSTANT; FI LE2_DI M 1001, \
FI LE2_REC LM 1000, \
NEG FI LE2_REC LM: 1000
| e e e e e e e e e e e e e f e e e e e e e e m— -
! DCL path and file name definition
!
! If subdirectory [ CRI SP. DATA] does not exist on your system
! either create it using the foll owing DCL conmmand:
!
! CREATE /D R D SK$USER [ CR SP. DATA]
!
! or revise this declaration to an existing subdirectory
| e e e e e e e e e e e e e f e e e e e e e e m— -
STR NG FI LE2_NAME[ ] : " Dl SKSUSER [ CRI SP. DATA] FI LE2. DAT"
| e e e e e e e e e e e e e e e e e e e e oo o
! NOTE
| e e e e e e e e e e e e e e e e e e e e oo o
! Assign a uni que channel nunber to each file or allow
! CRISP to performthe assi gnnent by decl aring channel
! nunber = 0
| e e e e e e e e e e e e e e e e e e e e oo o
LONG FI LE2_CHANNEL: 20
| e e e e e e e e e e e e e f e e e e e e e e m— -
! FI L_CPEN pti ons
!
! Check = 4 (shared read/wite) + 16 (file nust exist) = 20
! RW =4 (shared read/wite) + 1 (create file) =5
!
| e e e e e e e e e e e e e f e e e e e e e e m— -
LONG FI LE2_CHECK_CPTI QN 20, \

Page 6-

FI LE2_RWCPTION 5

FI L_LOG MESSAGE Opti ons ( DEBUGQ

Log = 4 (print good reads) + 16 (print good wites) +
32 (print records not found during reads) = 52

10 © 1991 Square D All Rights Reserved
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Example 5.1 B (cont)

! Set FILEL DEBUG = TRUE to prior to starting CRISP to enabl e
! | og message operations

LONG FI LE2_LOG CPTI ON 52
LOG CAL; FI LE2_DEBUG FALSE

! Record IDis zero since read/wites define records as part of
! there argunent list (see FIL READ, FIL WRITE cal |l s)

LONG FILE2_REC |1 D 0, \
FI LE2_REC LEN 0

LONG FI LE2_READ PTR(FILE2_ DI V), \
FI LE2_\WR TE_PTR(FI LE2_DI M
LONG FI LE2_READ STATUS(FILE2_ DIN), \

FI LE2_WR TE_STATUS(FI LE2_DI )

LONG FI LE2_DEFI NE_STATUS, FI LE2_CPEN STATUSL, |\
FI LE2_CLOSE_STATUS, FILE2_CPEN STATUS2, \
FI LE2_LOG STATUS

LOG CAL; FI LE2_READ DONE(FILE2 DN, \
FI LE2_WR TE_DONE( FI LE2_DI V)

LOG CAL; FI LE2_DEFI NE_DONE, FI LE2_CPEN DONEL, \
FI LE2_CLOSE_DONE, FI LE2_CPEN DONE2, \
FI LE2_LOG DONE

LOG CAL; FI LE2_DEFI NE_OK, FI LE2_OPEN (X, \
FI LE2_OLOSE_OK, FI LE2_CREATE X

LONG FILE2_BLK PTR FILE2_REC PTR
LONG FI LE2_READ PASS CTR, FILE2_WR TE_PASS CTR

! CRISP table into which file records are read/witten to and
! used by | ogic Application

STR NG STR(FI LE2_DI M) [ 25]
LONG LNG FI LE2_DI M)
LOG CAL; BI T(FILE2_DI M)
FLOAT; FLT(FILE2_DI M)

LOG CAL; FILE2. CPEN TR G FILE2 READ TRG FILE2Z WRTE TR G\
FI LE2_OREATE TR'G FILE2_CLCSE TR G

(Continued on next page.)
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Example 5.1 B (cont)

LOQ CAL; FI LE2_CPEN ENABLE, FILE2_READ ENABLE, FILE2_ WR TE ENABLE, \
FI LE2_READ ABCRT, FILE2_WR TE ABCRT, FILE2_STILL_CPEN \
FI LE2_READ BLK ON, FI LE2_WR TE_BLK_CN

! Al logic placed between the Key Wrds TABLES; and
! RESTART; will be executed only on the first pass of
! logic. Al codeinthis areais Initialization Code.

RECALL; SETMSG C16, , ORISP.TT

RECALL; FIL_LOG MESSAGE, FILE2 DEBUG \
FI LE2_LOG STATUS, FILE2_LOG DONE, FILE2_LOG CPTI CN

! Define record for file open operations only.
! The call returns a value for record length

RECALL; FIL_DEFINE REC, , \
FI LE2_DEFI NE_STATUS, 2, FILE2_REC LEN,\
STR(0), LN 0), BI T(0), FLT(0)

! The Logi ¢ between the Key Wrd RESTART; and the Key Wrd
! END, will be executed during each pass of Logic.

pen File on successful FlIL_DEFI NE

This logic will execute if CRSPis started WARM
or with the RESTCRE option

SET; (FI LE2_DEFI NE_STATUS == SUCCESS), FILE2_CPEN TRIG = TRUE
SET; FILE2_CPEN TR G FI LE2_CPEN ENABLE = TRUE

!
I SSS55555555555>5>5>5>5>5>>

JUVWP, FILE2_READ LOA C, ~FI LE2_CPEN ENABLE
I SSS55555555555>5>5>5>5>5>>

!

(Continued on next page.)
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Example 5.1 B (cont)

CALL; FIL_CPEN, FILE2_ CPEN TR G \
FI LE2_CHANNEL, FI LE2_CPEN STATUS1, FILE2_CPEN DONEL, \
FILE2_NAME, FILE2_REC LEN, FILE2 DM FI LE2_CHECK CPTI ON

FI LE2_COPEN CK = (FI LE2_OPEN STATUSL == SUCCESS) & FI LE2_CPEN DONEL

FI LE2_STI LL_CPEN = (FI LE2_CPEN STATUSL == CHAN | N USE) & FI LE2_CPEN DONEL

FI LE2_COPEN TR G = FALSE

SET; FILE2_CPEN CK, FILE2_READ TRIG = TRUE
SET; (FILE2_CPEN OK | FILE2_STILL_CPEN) & FILE2_CPEN DONEL, \
FI LE2_CPEN ENABLE = FALSE

SET; (FILE2_CPEN STATUSL == FI LE_ NOT_FOUND) & FI LE2_CPEN DONEL, \
FI LE2_CREATE TR G = TRUE

CALL; FIL_CPEN FILE2_CREATE TR G \
FI LE2_CHANNEL, FI LE2_CPEN STATUS2, FI LE2_CPEN DONE2, \
FILE2_NAME, FILE2 REC LEN FILE2_ DIM FILE2_RWCPTI ON

FI LE2_CREATE CK = (FI LE2_OPEN STATUS2 == SUCCESS) & FI LE2_CPEN DONE2

! Fill in String arrays for first file wite

CALL; SCOPY, FILE2_CREATE CX,\
PAD, ZERQ STR(1), ZERQ NEG FILE2_REC LM

MESSAGE, FI LE2_CPEN DONE2 & FI LE2_CREATE (X, \
"@@*** FILE 1 WAS CREATED ***@/@"
MESSAGE, FI LE2_CPEN DONE2 & ~FI LE2_CREATE CK, \
"@@*** FILE 1 NOT CPENED SUCCESSFULLY *** @v@"

FI LE2_OREATE TR G = FALSE

SET; FILE2_CREATE CK, FILE2 WR TE_ TR G = TRUE
SET; FILE2_CPEN DONE2, FILE2_CPEN ENABLE = FALSE

© 1991 Square D All Rights Reserved
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Example 5.1 B (cont)

|
| <L

LABEL; FILE2_READ LOG C
| <LLLLLLLLLLLLLLLL

SET; FILE2_READ TR G FI LE2_READ ENABLE = TRUE
SET; FILE2_READ ENABLE, FILE2_REC PTR = 1
SET; FILE2_READ ENABLE, FILE2_READ PASS CTR = 0

! Restart Read | oop | ogic when |ast READ DONE bit is TRUE
! or on start of Read

FI LE2_READ BLK CN = FI LE2_READ DONE( FI LE2_BLK LM | FILE2_READ TR G

LET; FILE2_READ BLK ON, FILE2 BLK PTR = 1

LET; FILE2_READ BLK ON, FI LE2_READ PTR(FILE2_BLK PTR = FILE2_REC PTR
LET; FILE2_READ BLK ON, FI LE2_READ DONE(FI LE2_BLK LMI) = FALSE

FI LE2_READ TR G = FALSE

|

| SS555555555555>5>5>5>5>5>>>

JUWP;, FILE2. WR TE_LOG C, ~FI LE2_READ ENABLE | ~FI LE2_READ BLK ON
I SS555555555555>5>S>S>5>5>>>

|

!

| <LLLLLLLLLLLLLL<L

LABEL; FILE2_READ LOCP

| <LLLLLLLLLLLLLL<L

! Queue up a block of FIL_READs and pass status, done and
! record pointers as array values. This allows the call to
! correctly return the results of all reads

! The file record definition is part of the call argunent
! list. This allows data to be read directly into the
! final database destination (FILE2 REC ID = 0)

(Continued on next page.)
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Example 5.1 B (cont)

RECALL; FIL_READ, FILE2_READ BLK ON,
FI LE2_CHANNEL, FI LE2_READ STATUS(FI LE2_BLK PTR),
FI LE2_READ DONE( FI LE2_BLK PTR), FI LE2_READ PTR(FI LE2_BLK PTR),
FILE2_REC I D, STR(FILE2_REC PTR), LNQFILE2_REC PTR),
Bl T(FI LE2_REC PTR), FLT(FILE2_REC PTR

— - - -

LET; FILE2_READ BLK ON, FILE2 BLK PTR = FILE2 BLK PTR + 1

LET; FILE2_READ BLK ON, FILE2_REC PTR = FILE2_REC PTR + 1

LET; FILE2_READ BLK ON, FILE2_READ PTR(FILE2_BLK PTR = FILE2_REC PTR
FI LE2_READ BLK ON = FI LE2_READ BLK CN & (FI LE2_BLK PTR <= FI LE2_BLK_LM)
FI LE2_READ ENABLE = FI LE2_READ ENABLE & (FI LE2_REC PTR <= FI LE2_REC LM

!
I SS5555555555>5>5>5>55>>>

JUVWP, FILE2_READ LOOP, FILE2_READ BLK ON & FI LE2_READ ENABLE
I SS5555555555>5>5>5>55>>>

!

|
| <LLLLLLLLLLLLLLLLLLL L

LABEL; FILE2 WR TE_LOG C
| <LLLLLLLLLLLLLLLLLLLL

SET; FILE2 WRTE TR G FILE2_WR TE_ENABLE = TRUE
SET; FILE2_WR TE_ENABLE, FILE2_REC PTR = 1
SET; FILE2_WR TE_ENABLE, FILE2_WR TE_PASS CTR = 0

! Restart Wite loop logic when last WRTE DONE bit is TRUE
! or on first pass

FI LE2_WR TE_BLK_ON = FI LE2_WR TE_DONE(FI LE2_BLK LMI | FILE2 WR TE_ TR G

LET; FILE2_ WR TE BLK ON FILE2 BLK PTR = 1

LET; FILE2_WR TE_BLK ON FILE2_ WR TE_PTR(FI LE2_BLK PTR) = FILE2_REC PTR
LET; FILE2_WR TE_BLK ON FILE2_WR TE_DONE(FI LE2_BLK LMI) = FALSE
FILE2. W TE_ TR G = FALSE

!
I SSS5555555555>5>5>S55>>>>

JUVWP, FILE2_CLCSE LOG G, ~FI LE2_WR TE_ENABLE | ~FI LE2_WR TE_BLK ON
I SSS5555555555>5>5>S5>5>>>>

!

(Continued on next page.)
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Example 5.1 B (cont)

|
| <L

LABEL; FILE2_WR TE_LOOP
| <LLLLLLLLLLLLLL<L

! Queue up a block of FIL_WR TEs and pass status, done and
! record pointers as array values. This allows the call to
! correctly return the results of all wites

! The file record definition is part of the call argunent
! list. This allows data to be directly witten fromthe
! original database destination (FILE2 REC ID = 0)

RECALL; FIL_WR TE, FILE2_WR TE_BLK ON,
FI LE2_CHANNEL, FI LE2_WR TE_STATUS(FI LE2_BLK PTR),
FI LE2_WR TE_DONE( FI LE2_BLK_PTR), FILE2_WR TE_PTR(FI LE2_BLK PTR),
FILE2_REC I D, STR(FILE2_REC PTR), LNGFILE2_REC PTR),
Bl T(FI LE2_REC PTR), FLT(FILE2_REC PTR

— - - -

LET; FILE2_ WR TE BLK O\, FILE2 BLK PTR = FILE2_BLK PTR + 1

LET; FILE2 WR TE BLK O\, FILE2_REC PTR = FILE2_REC PTR + 1

LET; FILE2 WR TE BLK O\, FILE2_ WR TE PTR(FI LE2_BLK PTR) = FILE2_REC PTR
FI LE2.WR TE_BLK ON = FI LE2_WR TE_BLK_ON & (FI LE2_BLK_PTR <= FI LE2_BLK_LM)
FI LE2._WR TE_ENABLE = FI LE2_\WR TE_ENABLE & (FI LE2_REC PTR <= FI LE2_REC LM

|
I S55555555555555555>>

JUVWP, FILE2_WR TE_LOOP, FILE2 WR TE BLK ON & FI LE2_WR TE_ENABLE
I SS55555555555>5>5>5>5>5>>
!

|
] LKL

LABEL; FILE2_CLCSE LOG C
| <LLLLLLLLLLLLLLLLL
!

(Continued on next page.)
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Example 5.1 B (cont)

CALL; FIL_CLCSE, FILE2 CLCSE TR G \
FI LE2_CHANNEL, FILE2_CLOSE_STATUS, FI LE2_CLOSE_DONE

CALL; MAKZERQ, FILE2_CLCSE DONE, \
FILE2_OLOSE_ TR G FI LE2_DEFI NE_STATUS, FILE2_CPEN STATUSL, \
FI LE2_CLOSE_STATUS, FI LE2_CPEN STATUS2, FILE2_DEFI NE DONE, \
FI LE2_CPEN DONE1, FILE2_CLOSE DONE, FILE2_CPEN DONE2, \
FI LE2_LOG DONE, FILE2_DEFINE K, FILE2_CPEN CK, FI LE2_CREATE K
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Solution C

Explanation C

Example 5.1 C

The following example shows a second way to perform basic file operations
for amedium to large file (1000 records).

This program uses the FIL_OPEN call to test for an existing file on disk. If
located, the open operation is completed and all of the records are read into
the database using a program loop and aFIL_READ call. Theread is
performed using record blocks greater than the logical record size in order
to maximize the amount of data read with each file access. This block size
may be optimized by redefining the record definition (limit is
approximately 250 elements.)

If the fileis not located, a second FIL_OPEN is executed to create the file. A
second program loop is used along with aFIL_WRITE call to initialize each
record for later reading. The same physical record blocking arrangement
for reading is repeated. Finally, aFIL_CLOSE is demonstrated for closing
thefile.

The following example includes all the necessary declarations and logic to
function correctly. The example is provided only to help the user
understand how to implement file input/output. The user must develop
code that follows the principles described in the example. However, the user
also must develop code that meets the requirements of the specific
application being developed.

The example declarations and logic follows.

[ BE R R R ok ke kb Sk Sk T Sk R R R R R Rk R S R R Sk R R R Rk kR R AR Rk R R R R R AR Rk o

1* Sanpl e code for Exanple 5.1 C *

| *

*

1* Task 5.1 - How to inplenent File Qperations *

| % hkdhhdhhhhdhhdhdhdhdhdddhdhdhhdhdhdhddhdhdhdddhddhdhdddhdhdddhdhdddddxddddxdddxdrxrdrddxx

LOd CAL; NEWDB: TRE, NEWCQOLE, ACTIVE, CACDSA, , , , , , , , \
| CCDSA, PAUSE, , ,

QOONSTANT; ZERO 0, ONE 1

STRI NG PAD) 25] i "= - - i e

LOd CAL; CRISP TT: TRE, CRSP_LP , CRSP L , CRISP_SS ;o\
CRISP LOFIL , CRSP ALMFIL, CRISP_QUTPUT, CRISP ERRCR, \
CRISP DEVOO , CRSP DEV0O1 , CRSP DEV0O2 , CRISP DEVO3 |, \
CRISP DEV0O4 , CRISP DEVO5 , CRISP DEVO6 , CRISP_DEVO7 , \
CRISP DEVO8 , CRSP DEV0O9 , CRISP DEVIO , CRISP DEV11 , \
CRISP DEV12 , CRSP DEVI3, CRSP DEV14 , CRISP DEV15 , \
CRISP DEVI6 , CRSP DEV17 , CRSP DEVI8 , CRISP DEV19 , \
CRISP DEV20 , CRISP DEV21 , CRISP DEV22 , CRISP_DEV23

(Continued on next page.)
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Example 5.1 C (cont)

CONSTANT;

STR NG FI LE3_NAME[ ] : " Dl SKSUSER [ CRI SP. DATA] FI LE3. DAT"
| e e e e e e e e e e e e e e e e e e e e oo o
! NOTE
| e e e e e e e e e e e e e e e e e e e e oo o
! Assign a uni que channel nunber to each file or allow
! CRISP to performthe assi gnnent by decl aring channel
! nunber = 0
| e e e e e e e e e e e e e e e e e e e e oo o
LONG FI LES_CHANNEL: 30
| e e e e e e e e e e e e e f e e e e e e e e m— -
! FI L_CPEN pti ons
!
! Check = 4 (shared read/wite) + 16 (file nust exist) = 20
! RW =4 (shared read/wite) + 1 (create file) =5
!
| e e e e e e e e e e e e e f e e e e e e e e m— -
LONG FI LE3_CHECK_CPTI ON 20, \

Page 6-20

SUCCESS: 1, REC_NOT_FOUND: 98994, FI LE_NOT_FOUND: 98962,
CHAN | N_USE: - 4

FILE3 BLK DM 51, \
FILE3_BLK SI ZE 50, \
FI LE3_D M 1001, \
FI LE3_SI ZE: 1000, \
NEG FI LE3_SI ZE: - 1000

FI LE3_BLK_LMT: 20

DCL path and file name definition

If subdirectory [ CRI SP. DATA] does not exist on your system
either create it using the foll owing DCL conmmand:

CREATE /DI R DI SK$USER [ CR SP. DATA]

or revise this declaration to an existing subdirectory

FI LE3_RWCPTION 5

FI L_LOG MESSAGE Options ( DEBUG

Log

4 (print good reads) + 16 (print good wites) +
32 (print records not found during reads) = 52

\

(Continued on next page.)
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Example 5.1 C (cont)

!
! Set FILEL DEBUG = TRUE to prior to starting CR SP to enabl e
! | og message operations

LONG FI LE3_LOG CPTI ON 52
LOG CAL; FI LE2_DEBUG FALSE
LONG FILE3_REC I D 1, \

FI LE3_REC LEN 0

LONG FI LE3_DEFI NE_STATUS, FI LE3_CPEN STATUSL, \
FI LE3_CLOSE_STATUS, FILE3_READ STATUS, \
FI LE3_WR TE_STATUS, FILE3_CPEN STATUS2, \
FI LE3_LOG STATUS

LOQ CAL; FI LE3_DEFI NE_ DONE, FI LE3_CPEN DONEL, \
FI LE3_CLOSE_DONE, FILE3_READ DONE, \
FILE3 WR TE_ DONE, FI LE3_CPEN DONE2, \

FI LE3_LOG DONE

LOG CAL; FI LE3_DEFI NE_OK, FI LE3_CPEN X, \
FI LE3_CLOSE_OK, FILE3 READ CK, \
FI LE3_WR TE_OK, FI LE3_CREATE X

LONG FI LE3_BLK | NDEX, FILE3_BLK PTR
LONG FI LE3_READ PASS CTR FI LE3_WR TE_PASS CTR

STR NG STR BLK(FI LE3_BLK DI M [ 25]
LONG LNG BLK( FI LE3_BLK D M
LOQ CAL; Bl T_BLK(FI LE3_BLK DI M
FLOAT; FLT BLK(FI LE3_BLK DI M)

STR NG STR(FI LE3_DI M) [ 25]
LONG LNQ FI LE3_DI M)
LOG CAL; BI T(FILE3_DI M)
FLOAT; FLT(FILE3_DI'M)

LOG CAL; FILE3.OPEN TR G FILE3_ READ TRG FILE3 WRTE TR G\
FI LE3_CREATE TR G FILE3_CLOSE TR G

LOQ CAL; FI LE3_CPEN ENABLE, FILE3_READ ENABLE, FILE3_WR TE ENABLE, \
FI LE3_READ ABCRT, FILE3_WR TE ABCRT, FILE3_STILL_CPEN

(Continued on next page.)
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Example 5.1 C (cont)

! Al logic placed between the Key Wrds TABLES; and
! RESTART; will be executed only on the first pass of
! logic. Al codeinthis areais Initialization Code.

RECALL; SETMSG C16, , ORISP.TT

RECALL; FIL_LOG MESSAGE, FILE3 DEBUG \
FI LE3_LOG STATUS, FILE3 LOG DONE, FILE3_LOG CPTI CN

! Define record for future file operations
! The call returns a value for record length

RECALL; FIL_DEFINE REC, , \

FI LE3_DEFI NE_STATUS, FILE3_REC ID, FILE3_REC LEN,\
STR BLK(1), LNG BLK(1), Bl T_BLK(1), FLT_BLK(1),
STR BLK(2), LNG BLK(2), Bl T_BLK(2), FLT_BLK(2),
STR BLK(3), LNG BLK(3), Bl T_BLK(3), FLT_BLK(3),
STR BLK(4), LNG BLK(4), Bl T_BLK(4), FLT_BLK(4),
STR BLK(5), LNG BLK(5), Bl T_BLK(5), FLT_BLK(5),
STR BLK(6), LNG BLK(6), Bl T_BLK(6), FLT_BLK(6),
STR BLK(7), LNG BLK(7), Bl T_BLK(7), FLT_BLK(7),
STR BLK(8), LNG BLK(8), Bl T_BLK(8), FLT_BLK(8),
STR BLK(9), LNG BLK(9), Bl T_BLK(9), FLT_BLK(9), \

STR BLK(10), LNG BLK(10), Bl T_BLK(10), FLT_BLK( 10),
STR BLK(11), LNG BLK(11), Bl T_BLK(11), FLT BLK(11),
STR BLK(12), LNG BLK(12), Bl T_BLK(12), FLT BLK(12),
STR BLK(13), LNG BLK(13), Bl T_BLK(13), FLT BLK(13),
STR BLK(14), LNG BLK(14), Bl T_BLK(14) , FLT_BLK(14),
STR BLK(15), LNG BLK(15), Bl T_BLK(15), FLT BLK(15),
STR BLK( 16) , LNG BLK(16), Bl T_BLK(16), FLT_BLK(16),
STR BLK(17), LNG BLK(17), Bl T_BLK(17), FLT_BLK(17),
STR BLK(18), LNG BLK(18), Bl T_BLK(18), FLT BLK(18),
STR BLK(19), LNG BLK(19), Bl T_BLK(19), FLT BLK(19),
STR BLK( 20) , LNG BLK(20), Bl T_BLK( 20) , FLT_BLK(20),
STR BLK(21), LNG BLK(21), Bl T_BLK(21), FLT BLK(21),
STR BLK(22), LNG BLK(22), Bl T_BLK(22) , FLT_BLK(22),
STR BLK(23), LNG BLK(23), Bl T_BLK(23) , FLT_BLK(23),
STR BLK(24) , LNG BLK(24) , Bl T_BLK(24) , FLT_BLK(24),
STR BLK( 25), LNG BLK(25), Bl T_BLK(25) , FLT_BLK(25),
STR BLK( 26) , LNG BLK(26) , Bl T_BLK(26) , FLT_BLK(26),
STR BLK(27), LNG BLK(27), Bl T_BLK(27) , FLT_BLK(27),
STR BLK(28) , LNG BLK(28), Bl T_BLK(28) , FLT_BLK(28),

— - = - -

o o o o e o o e o o o o o o o o
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STR BLK(29), LNG BLK(29), Bl T_BLK(29) , FLT_BLK(29),
STR BLK(30), LNG BLK(30), Bl T_BLK(30), FLT_BLK(30),
STR BLK(31), LNG BLK(31), Bl T_BLK(31), FLT BLK(31),
STR BLK(32), LNG BLK(32), Bl T_BLK(32) , FLT BLK(32),
STR BLK(33), LNG BLK(33), Bl T_BLK(33), FLT_BLK(33),
STR BLK(34), LNG BLK(34), Bl T_BLK(34) , FLT_BLK(34),
STR BLK(35), LNG BLK(35), Bl T_BLK(35), FLT_BLK(35),
STR BLK(36) , LNG BLK(36), Bl T_BLK(36), FLT_BLK(36),
STR BLK(37), LNG BLK(37), Bl T_BLK(37), FLT_BLK(37),
STR BLK(38), LNG BLK(38), Bl T_BLK(38), FLT_BLK(38),
STR BLK(39), LNG BLK(39), Bl T_BLK(39), FLT BLK(39),
STR BLK(40) , LNG BLK(40) , Bl T_BLK(40), FLT_BLK(40),
STR BLK(41), LNG BLK(41), Bl T_BLK(41), FLT BLK(41),
STR BLK(42) , LNG BLK(42), Bl T_BLK(42) , FLT_BLK(42),
STR BLK(43), LNG BLK(43), Bl T_BLK(43) , FLT_BLK(43),
STR BLK(44) , LNG BLK(44) , Bl T_BLK(44) , FLT_BLK(44),
STR BLK(45) , LNG BLK(45) , Bl T_BLK(45) , FLT_BLK(45),
STR BLK(46) , LNG BLK( 46) , Bl T_BLK(46) , FLT_BLK(46),
STR BLK(47), LNG BLK(47), Bl T_BLK(47) , FLT_BLK(47),
STR BLK(48) , LNG BLK(48), Bl T_BLK(48) , FLT_BLK(48),
STR BLK(49) , LNG BLK(49), Bl T_BLK(49) , FLT_BLK(49),
STR BLK(50) , LNG BLK(50) , Bl T_BLK(50) , FLT_BLK(50)

P e e e i e

! The Logi c between the Key Wrd RESTART; and the Key Wrd
! END, will be executed during each pass of Logic.

Qpen File on successful FlL_DEFI NE

This logic will execute if CRSPis started WARM
or with the RESTORE option

SET; (FILE3_DEFI NE_STATUS == SUCCESS), FILE3_CPEN TRIG = TRUE
SET; FILE3_CPEN TR G FILE3_CPEN ENABLE = TRUE
I SSS5555555555>5>5>S>55>>>

JUVWP, FILE3_READ LOG C, ~FI LE3_CPEN ENABLE
I SSS5555555555>5>5>S>55>>>

(Continued on next page.)
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CALL; FIL CPEN, FILE3 CPEN TR G \
FI LE3_CHANNEL, FI LE3_OPEN STATUS1, FILE3_CPEN DONE1, \
FI LE3_NAME, FILE3_REC LEN, FILE3 DM FILE3_CHECK OPTI ON

FI LE3_CPEN OK = (FI LE3_CPEN STATUSL == SUCCESS) & FI LE3_CPEN DONEL
FI LE3_STI LL_CPEN = (FI LE3_CPEN STATUSL == CHAN | N USE) & FI LE3_CPEN DONEL

FI LE3_CPEN TR G = FALSE

SET; FILE3_CPEN OK, FILE3_READ TR G = TRUE
SET; (FILE3_OPEN OK | FILE3_STILL_CPEN) & FILE3_CPEN DONEL, \
FI LE3_CPEN ENABLE = FALSE

SET; (FILE3_CPEN STATUSL == FI LE_NOT_FOUND) & FI LE3_CPEN DONE1, \
FI LE3_OREATE TR G = TRUE

CALL; FIL_CPEN, FILE3 CREATE TR G \
FI LE3_CHANNEL, FILE3_CPEN STATUS2, FILE3_CPEN DONE2, \
FILE3_NAME, FILE3 REC LEN FILE3 DIM FILE3_RWCPTI ON

FI LE3_CREATE CK = (FI LE3_OPEN STATUS2 == SUCCESS) & FI LE3_CPEN DONE2

! Fill in String arrays for first file wite

CALL; SOOPY, FILE3_CREATE CX,\
PAD, ZERQ STR(1), ZERQ NEG FILE3_SIZE

MESSAGE, FILE3_CPEN DONE2 & FI LE3_CREATE X, \
"@@*** FILE 1 WS CREATED ***@v@"
MESSAGE, FI LE3_CPEN DONE2 & ~FI LE3_CREATE CX, \
"@@*** FILE 1 NOT CPENED SUCCESSFULLY ***@v@"

FI LE3_CREATE TR G = FALSE

SET; FILE3_CREATE CK, FILE3_WR TE_ TR G = TRUE
SET; FILE3_CPEN DONE2, FILE3_CPEN ENABLE = FALSE

(Continued on next page.)
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| <LLLLLLLLLLLLLLLLLLKL

LABEL; FILE3_READ LOA C
| <LLLLLLLLLLLLLLLLL

! Read File in blocks of size FILE3 BLK DM
! on demand or after opening of file

SET; FILE3_READ TR G FILE3_READ ENABLE = TRUE
SET; FILE3_READ ENABLE, FILE3_BLK PTR = 0

!
I SSS5555555555>5>5>55>5>>>>
JUVWP, FILE3 WR TE LOG C, ~FI LE3_READ ENABLE
I SSS5555555555>5>5>55>5>>>>

! Restart Read | oop | ogi c when READ DONE bit is TRUE
! or on first Read pass

FI LE3_READ CK = (FI LE3_READ STATUS == SUCCESS) & FI LE3_READ DONE | \
FI LE3_READ TR G

SET; FI LE3_READ DONE & ~FI LE3_READ K, FILE3_READ ABCRT = TRUE

LET; FILE3 READ OK, FILE3 BLK PTR = FILE3 BLK PTR + 1
FI LE3_READ ENABLE = (FILE3_BLK PTR <= FI LE3_BLK LM & ~FI LE3_READ ABCRT

RECALL; FIL_READ, FILE3 READ (K & FI LE3_READ ENABLE, \
FI LE3_CHANNEL, FILE3_READ STATUS, FILE3_READ DONE, \
FILE3 BLK PTR FILE3_REC ID

MESSAGE, FI LE3_READ_ABCRT, \
"@@*** FILE 1 READ NOT SUCCESSFUL *** @/@"

FILE3_BLK INDEX = 1 + ((FILE3_BLK PTR - 1) * FILE3_BLK Sl ZF)

RECALL; SOCPY, FILE3_READ CX,\

STR BLK(1), ZERQ STR(FILE3_BLK |NDEX), ZERO FILE3_BLK Sl ZE
RECALL; TRANSFER FILE3 READ CX,\

LNG BLK(1), ZERQ LNGFILE3 BLK | NDEX), ZERO FILE3_BLK Sl ZE

(Continued on next page.)
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RECALL; TRANSFER FILE3_READ CX, \

BI T_BLK(1), ZERQ BIT(FILE3_BLK | NDEX), ZERQ FILE3 BLK Sl ZE
RECALL; TRANSFER FILE3_READ CX, \

FLT BLK(1), ZERQ FLT(FILE3 BLK | NDEX), ZERQ FILE3 BLK Sl ZE

FI LE3_READ TR G = FALSE

|
I <LLLLLLLLLLLLLLLLL

LABEL; FILE3 WR TE LOG C
| <<LLLLLLLLLLLLLLLL

! Wite File in blocks of size FILE3 BLK DM
! on demand or on creation of newfile

SET; FILE3 WRTE TR G FILE3 WR TE_ENABLE = TRUE
SET; FILE3_WR TE_ENABLE, FILE3 BLK PTR = 0

!
I SS555555555555>5>5>S>5>5>>>
JUWP, FILE3 OLOSE LOG G ~FI LE3_WR TE_ENABLE
I SS555555555555>5>S>5>5>5>>>

! Restart Read | oop | ogi c when READ DONE bit is TRUE
! or on first Read pass

FILE3_ WR TE_OK = (FI LE3_WR TE_STATUS == SUCCESS) & FILE3 WR TE DONE | \
FILE3.WR TE_ TR G
SET; FILE3_WR TE_DONE & ~FI LE3 WR TE_CX, FILE3_\\R TE_ABCRT = TRUE

LET; FILE3 WR TE OK, FILE3_BLK PTR = FILE3 BLK PTR + 1

FI LE3_WR TE_ENABLE = (FI LE3_BLK PTR <= FILE3_BLK LM) & ~FI LE3_WR TE_ABCRT

FILE3 BLK INDEX = 1 + ((FILE3_BLK PTR - 1) * FILE3_BLK Sl ZF)

RECALL; SOCPY, FILE3_WR TE CX,\

STR(FI LE3_BLK | NDEX), ZERQ STR BLK(1), ZERQ FILE3_BLK S ZE
RECALL; TRANSFER FILE3 WR TE CX,\

LN FI LE3_BLK | NDEX), ZERO LNG BLK(1), ZERQ FILE3 BLK Sl ZE
RECALL; TRANSFER FILE3 WR TE CX,\

BI T(FI LE3_BLK | NDEX), ZERO, BIT_BLK(1), ZERQ FILE3 BLK Sl ZE

(Continued on next page.)
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RECALL; TRANSFER FILE3 WR TE X, \
FLT(FI LE3_BLK | NDEX), ZERO, FLT BLK(1), ZERQ FILE3_BLK Sl ZE

RECALL; FIL_WRTE, FILE3_WRTE CK, \
FI LE3_CHANNEL, FILE3_WR TE_STATUS, FILE3 WR TE_DONE, \
FILE3 BLK PTR FILE3_REC ID

MESSAGE, FI LE3_WR TE_DONE & ~FI LE3_WR TE_CX, \
"@@*** FILE 1 WR TE NOT SUCCESSFUL *** @/@"

FILE3_WR TE_ TR G = FALSE

|
| <LLLLLLLLLLLLLLLLLLL L

LABEL; FILE3 OLOSE LOG C
| <LLLLLLLLLLLLLLLLLLLL

CALL; FIL_CLCSE, FILE3 CLCSE TR G \
FI LE3_CHANNEL, FILE3_CLOSE_STATUS, FILE3_CLOSE DONE

CALL; MAKZERQ, FILE3_CLCSE DONE, \
FILE3_ OLOSE_ TR G FI LE3_READ ABCRT, FILE3_WWR TE_ABCRT,
FI LE3_DEFI NE_STATUS, FI LE3_CPEN STATUSL, FILE3_CLOSE STATUS,
FI LE3_READ STATUS, FILE3_WWR TE _STATUS, FILE3_CPEN STATUS?,
FI LE3_LOG STATUS, FILE3_DEFINE_DONE, FI LE3_CPEN DONEL,
FI LE3_COLOSE_DONE, FILE3_READ DONE, FI LE3_WR TE_DONE,
FI LE3_CPEN DONE2, FILE3_LOG DONE, FI LE3_DEFI NE_CX,
FILE3_CPEN CK, FILE3_READ CK, FILE3_WR TE_OK, FILE3_CREATE CK
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