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VFC’s for Serial Printers

Programmable Vertical Forms Control (VFC) using PCL (Printer Control Language) seems to cause a .
lot of problems and misunderstandings. Most of the misunderstandings concern the use of the escape
sequence which sets the VFC file.

Serial Interface printers are controlled by escape sequences. The drivers used for serial printers are
designed to be very generic because of the large number and variety of serial printers which are
available. Escape sequences may be used to override the default VFC of the printer.

The format of the escape sequence is

ESC&I##Wx....X

where
ESC is the escape character or %33;
&1 1is the PCL character used to start a page
layout command. NOTE: 1 is a lower case L;
## is the number of bytes in the VFC data string;
This is twice the number of lines on the printed
form;
W is the terminating character;
XeoooX is the actual VFC data string which contains 2
: characters for each line in the VFC. The 2
characters are translated from a binary bit map
‘ of the VFC data.

To illustrate:

(Form length = 18 lines) * 2 = 36 (Byte count)

The escape sequence can be hard-coded into a program or EDITOR file, written to a spoolfile and
merged with a data spoolfile using the SPOOK utility, or placed in the VFC and Initialization Menu of
Workstation Configurator, an HP3000 software product. Please see the 256X Printer Family
Technical Reference Manual (HP part number 02564-90905.)

Escape sequences cannot be placed within an HP3000 HP-IB VFC download file. The HP-IB interface
uses a different type of VFC file. More information on HP-IB VFC files may be found in section 8 of
the System Operation and Resource Management Manual (HP part number 32033-90005) or
Application Note #23 VFC Files (HP part number 5958-5824R2709)

CONVERT VFC DATA TO ESCAPE SEQUENCE FORMAT
VFC'’s are best understood by reviewing an example of how to implement them. For this discussion,
the example consists of a three inch form at six lines per inch with several different channels defined

for use on the form to be printed.

1 inch = 6 lines per inch X 3 inches = 18 lines; therefore this would be an 8 line form.



EXAMPLE FORM

Heading line 1 .
Heading line 2

First print line
Second print line

line 11 Third print line
line 12 Fourth print line

line 15 Fifth print line

line 18 Sixth print line

To visualize what this might look like on a carriage control tape,
or using a VFC file (HP-IB), the following illustration is provided.

Channel ‘

0 1
1234567890123456
11

line
line
line
line
line
line
line
line
line
line 10
line 11
line 12
line 13
line 14
line 15
line 16
line 17
line 18
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NOTE

A "1" corresponds to a hole punched in the physical paper tape.

It is important to remember that a VFC is simply a template of where the print lines are. If the template
is not used, or a wrong channel is chosen, the VFC will allow the detour. The program or print file is
what controls where each line will print.

Notice that for each line channel 3 is selected; this allows a single space advance. A 1 could be placed in
each of the columns and would still be valid since the program will only look at the column selected and
advance to the next line that contained a 1 in the column.

It is recommended that a "punch” (or a 1) be placed in channel 3 for all lines. This avoids slews when a
channel is inadvertently accessed. In the example above, if the printer was on line 2 and channel 14 was
selected, the printer would advance or slew down to line 8. This is the first line after line 2 where
channel 14 is "punched".

The next step would be to convert the above VFC definition into the escape sequence format. The process
gets tricky at this point. The VFC data is formatted for the escape sequence in reverse order for each line
in the VFC. This means that a "punch” in channel 1 is included in the escape sequence after a "punch” in
channel 16. The following example should help to illustrate.

0 1
12345678 90123456

line 1 1 1 = %240 %000
This line would convert to the following
1 0
65432109 87654321

line 1 11 = %000 %005

The format of the print line is reversed. This bit pattern can then be converted to either an OCTAL, or
an ASCII digit. ASCII conversion is accomplished by using the terminal CONTROL key which subtracts
%100 from the character entered. If a "control A" is entered, (upper case A = %101) it will convert to a
%001 or a Start of Header character.

Remember, the 16 channels are treated as 2 separate bytes of 8 bits each. Converting to octal requires
the addition of an extra, high order zero on each byte.




Following the above example, this is illustrated is:

Most Sig Byte | Least Sig Byte
m : |
s I
b !
16 15 14 13 12 11 10 9 |

- D

OCTAL  ASCII CTL

line 1 1 1 1 = %001 005 SohEnq AE
line 2 1 1 = %001 004 SohEot AD
line 3 1 1 = %001 004 SohEot AD
line 4 1 1 = %001 004 SohEot AD
line S 1 1 = %001 004 SohEot AD
line 6 1 1 = %001 004 SohEot AD
line 7 1 1 = %001 004 SohEot AD
line 8 1 1 1 = %021 004 DCiEot QD
line 9 1 11 = %001 014 SohFF AL
line 10 1 1 = %001 004 SohEot AD
line 11 1 11 = %001 014 SohFF AL
line 12 1 1 1 = %001 024 SohDC4 AT
line 13 1 1 = %001 004 SohEot AD
line 14 1 1 = %001 004 SohEot AD
line 15 1 1 1 = %001 024 SohDC4 AT
line 16 1 1 = %001 004 SohEot AD
line 17 1 1 = %001 004 SohEot AD
line 18 1 1 11 = %001 026 SohSyn AV

NOTE

A "1" is punched in each channel 9 because an %000 or a NUL cannot be
sent as data.

Only one byte may be specified at a time in OCTAL, thus allowing a
maximum of %377 which would place a | in columns 1 - 8 or 9 ~16.

This VFC data can now be put into the escape sequence in an EDITOR file. This is done with the
CHANGE command, or by using the CTL key with the appropriate letter. v

CREATE THE ESCAPE SEQUENCE

The VFC file can be created using EDITOR or Workstation Configurator. There are four ways to use
EDITOR to create the VFC file. When using EDITOR, keep in mind that the default record length is
80 and the VFC file may exceed this. Extend your record length if necessary.




Using EDITOR to Create VFC Files

Method 1: In EDITOR, there is no way to enter OCTAL numbers. Only ASCII characters may be
entered. This can be accomplished in several ways. The first method irivolves placing extra characters
in the columns you wish to convert to ASCII characters and using the EDITOR "CHANGE" command
to convert them. For example, replace an “x" with an ASCII 01, or the SOH character by typing
"CHANGEQ "x" TO '01".

. /ADD 1
: 1 ESC&136WabcdefghijkmnopqrstuvwxyzABCDEFGHIJK
2 // ‘
. /CHANGEQ "a" TO ‘0t
/CHANGEQ "b" TO ‘05
/CHANGEQ "c" TO ‘01

/CHANGEQ "K" TO ‘22

NOTE

. " The "’ " is the single quote and not the "prime" character (/). Additionally
‘ only one byte can be changed at a time.

Method 2: This could also be accomplished by changing the specific column to the ASCII character
required. It is important to specify the starting and stopping column or the CHANGE command will
act as a column INSERT. For example, if column 7is changed to an ASCII 01 you would type
"CHANGEQ 7/7 to ’01".

/ADD 1

1 ESC&136Wabcdefghi jklmnopqrstuvwxyzABCDEFGHIJ
2 //

JCHANGEQ 7/7 TO ‘01

/CHANGEQ 8/8 TO ‘0%

/CHANGEQ 9/9 TO 'Ot

/CHANGEQ 43/43 TO ‘22

Method 3: This could also be input by not entering the letters, but simply changing the specific column
to the desired ASCII character. In the above example the "abc...HIJ" would not be entered and the
CHANGE command would be used as follows:




\CHANGEQ 7 to 01
\CHANGEQ 8 to "02

Note: The HP3000 EDITOR Manual HP (part number 03000-90012) discusses the CHANGE
command on page 3-2 referencing STRING data in in paragraph 3-6.

Method 4: Another method used to enter ASCII characters in EDITOR is to place the terminal in
DISPLAY FUNCTIONS mode, type in the "ESC&lbyte countW" followed by the ASCII characters using
the control key with the corresponding letter as mentioned above.

Control key(hasbeen pressed for each character past the "W"

ESC&13 6WAEADADADADADADQDALADALATADADATADADAV

This would display the corresponding ASCII character, i.e., the SOH for CTL A.

Using Workstation Configurator to Create VFC Files

In Workstation Configurator, the VFC data in the Initialization Menu may be entered in several
different ways. These are as follows: ’

1) Entering data as a decimal number, i.e. 13 for a carriage return.
2) As an OCTAL number (one byte only) by preceding the number with the "%" sign.

3) As a two or three character mnemonic such as BS or DC1 see Appendix B of the Workstation
Configurator Referencing Manual (HP part number 30239-90001).

4) By entering the control characters with the up-arrow or circumflex character preceding the
character, i.e. a backspace would be a ~“H.

5) By entering the actual ASCII character within single quotes, i.e. A’ would equate to an OCTAL
101.

Each character entered, with the exception of multiple ASCII characters within the single quote,
MUST BE separated by commas. An example would be:

ESC,&16W’%101’ABC’BS,13

Workstation Configurator could also be used for this example but the second field of the Initialization
Menu has a maximum of 120 characters. Since it is easy to create a VFC file that exceeds 120
characters, the user would be forced to hard code the escape sequence into the application or append it
to to the data file with EDITOR. There are some other aspects about Workstation Configurator
discussed below.




An example in Workstation Configurator may be input several ways. Following is an example of one
way:

ESC,&136W SOH,EOT,~A,"D,"A,01,04,%2,%4,...%1 %26

The VFC initialization strings input in the Workstation Configurator may be sent to the printer in one
of two ways. Either the Term Type file with the associated VFC file may be configured directly to
the printer in the I/O configuration on the HP3000, or by using the ENV= parameter of the file
equation with the Term Type file specified. It should be noted that if the ENV= parameter is used, the
associated Term Type file that has been configured with the printer will still be sent to the printer
first and the Term Type file specified with the ENV= parameter will be sent next. This should not be
a problem unless the user is expecting to see only the escape sequences that were specified in the Term
Type file specified with the ENV= parameter.

More detail is included in the Workstation Configurator Reference Manual (HP part  number
30239-90001). In particular pages 2-4, 2-5, and 13-12 thru 13-14 help clarify VFC and data
entry.

SPECIAL CONSIDERATIONS

2235 - Rugged Writer does not support VFC’s

Vertical Forms Control is not handled the same on all HP printers. If a process works on one printer,

" do not assume it will work the same on all printers.

The HP2235 or Rugged Writer was designed to work with Personal Computers. It does not have the
same features as the HP2934. It will not recognize VFC controls.
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o I‘}I pACKARD RESPONSE. CENTER QuesTions & Answers

HP 3000 Questions Commonly Received by the North American Response Centers

Q. I have received sev'eral_-riotificatidns of INP RAM Duinps and INP LOGn files. Is my INP broken?

A. Just because you have received an INP RAM Dump does not mean your INP is broken. These dumps
can be caused by many things. To determine if the problem is hardware, try the following:

:FILE INPDUMP=INPLOGNnn.PUB.SYS <<THE LOG FILE>>

:FILE INPLIST;DEV=LP,1 <<DEFER THE OUTPUT LISTING>>
:RUN INPDPAN.PUB.SYS,FULLDUMP <<FORMAT ‘THE INPRAMDUMP>>
:RUN SPOOKS.PUB.SYS <<GO LOOK .AT DUMP>>:.

>SHOW ‘ ' <<GET 'FILE NUMBER>> -

FONNN xxxxxxxxxxxxxxxxxxxx E © <<OUTPUT FROM SHOW CMD>>
>TEXT NNN <<TEXT IN DUMP>>

>FINDE"LAST €S- ERROR"
this will print your last cs error code o
o >LIST 140/LAST ’ <<GET FAILURE CODE>>
‘ this will. print the FAILURE CODE : o

If FAILURE CODE is non-zero (1e:0004) you had a software, not a hard\vare miterrupt
_(le.noxse on the lme) You should check your modem(s), cable(s) or have your lme checked.

- " - -If FAILURE CODE is zero (i¢:0000), addmonal tests are needed to determine !;he-'cz.use;of the
. failure. Contact: Hwktt-?aeknrd 1f yéu require assistance. ‘ o

[ R R R R

‘.;;7 3 Q. How can I pass chancter and numenc data from my Cobol (74 or' 85) main program to a FORTRAN_;

»u are using FORTRAN (77) version A.OO, 09, all that is necessary is to specify the dlrectwe .
7 1‘33690 66 “- Example A demonstrates the ueage of SFTN3000__66.

For all other versions of FORTRAN (77) you must pass the length of the character fleld m the Cobol
pl‘oaram Please refer to Example B. :

more...



NOTE

If you fail to pqtform either of these steps, you will ptobably réex TR
7foﬂow1ng message \vhen ’you try to PREP the program S

22 ERROR *** Subpgm-Name MAINCONTROLOO ~
ERROR #50INCOMPATIBLE NUMBER OR PARAMETERS
'PREP FAILED DUE TO SEGMENTER ERROR. (CIERR 621)

EXAMPLE "A"

IDENTIFICATION DIVISION.

PROGRAM-1D. COBFTN.

AUTHOR. HP RESPONSE CENTER.

#THIS COBOL PROGRAM CALLS A FORTRAN 77 SUBPROGRAM PASSING
#4 VARIABLES (2 INTEGER & 2 CHARACTER).

#*THE KEY TO THIS WORKING IS TO SPECIFY THE LENGTH ON THE
#CHARACTER FIELDS. '
ENVIRONMENT DIVISION.

CONFIGURATION SECTION.

SOURCE-COMPUTER. HP3000.

OBJECT-COMPUTER. HP3000.

DATA DIVISION.

WORKING-STORAGE SECTION.

01 INTH PIC S9(4) COMP VALUE 0.
01 INT2 PIC S9(4) COMP VALUE 1.
01 CHAR1 : PIC X(10) VALUE SPACES.
01 CHAR2 PIC X(10) VALUE SPACES.

PROCEDURE DIVISION.
MAIN-CONTROL.
DISPLAY "MAIN- PROGRAM .
MOVE ALL "A" TO CHART.
MOVE ALL "B" TO CHAR2.
MOVE 1 TO INT1,
INT2.
CALL "FTNSUB" USING @CHAR1, @CHAR2, INT1, INT2.

STOP RUN. .
0 ERRORS, O QUESTIONABLE, O WARNINGS

DATA AREA IS %000213 WORDS.
CPU TIME = 0:00:03. WALL TIME = 0:00:05.

more...




EXAMPLE A"

$FTN3000_66

OO0

OO0

10

FORTRAN 77 subprogram called by Cobol Main proqram
passing 4 variables.
(2 integer & 2 character data types)

Subroutine FTNSUB (HCHARO,HCHAR1,HINTO,HINT1)

HINT s are Integer variables
HCHAR s are Character variables (10 char’s long)

INTEGER HINTO, HINT1
CHARACTER#10 HCHARO,HCHAR1

WRITE (6,#) HCHARO

WRITE (6,%) HCHARi '

CONTINUE

WRITE (6,*) HINTO
WRITE (6,#) HINTH

Return
End

NUMBER OF ERRORS = 0  NUMBER OF WARNINGS = 0
PROCESSOR TIME 0: 0: 3 ELAPSED TIME 0: 0:13
NUMBER OF LINES = 22

more...




EXAMPLE "B”

IDENTIFICATION DIVISION.

PROGRAM-ID. COBFTN.

AUTHOR. HP RESPONSE CENTER. o

#THIS COBOL PROGRAM CALLS A FORTRAN 77 SUBPROGRAM PASSING ; ¢
#4 VARIABLES (2 INTEGER & 2 CHARACTER).

#THE KEY TO THIS WORKING IS TO SPECIFY THE LENGTH ON THE .

#CHARACTER FIELDS. , . '
ENVIRONMENT DIVISION. , ; . ,
CONFIGURATION SECTION.

SOURCE-COMPUTER. HP3000.

OBJECT-COMPUTER. HP3000.

DATA DIVISION.

WORKING-STORAGE SECTION.

01 INTY PIC S9{4) COMP VALUE 0. .
01 INT2 PIC S9(4) COMP VALUE 1.
01 CHART PIC X(10) VALUE SPACES.

01 CHAR2 PIC X(10) VALUE SPACES.
PROCEDURE DIVISION. ,
MAIN-CONTROL.

DISPLAY "MAIN-PROGRAM .

MOVE ALL "A" TO CHARI.

MOVE ALL "B" TO CHAR2.

MOVE 1 TO INTI,

INT2. , |
CALL "FTNSUB" USING €CHAR1,/10/, €CHAR2,/10/, INT1, INT2.

STOP RUN.
0 ERRORS, O QUESTIONABLE, O WARNINGS

DATA AREA IS %000213 WORDS.
CPU TIME = 0:00:03. WALL TIME = 0:00:05.

more...




EXAMPLE "B~

FORTRAN 77 subprogram called by Cobol Main program
passing 4 variables.
(2 integer & 2 character data types)

s NeNeNe!

Subroutine FTNSUB (HCHARO HCHAR1,HINTO, HINT1)

HINT s are Integer variables
HCHAR’s are Character variables (10 char’s. long)

OO0

INTEGER HINTO, HINT1
CHARACTER#10 HCHARO,HCHAR1

 WRITE (6,#) HCHARO
WRITE (6,*) HCHAR1

10 . CONTINUE

WRITE (6,#) HINTO
WRITE (6,%) HINTI

Return
End

.  NUMBER OF ERRORS = O  NUMBER OF WARNINGS = 0
PROCESSOR TIME 0: 0: 3 ELAPSED TIME 0: 0:13
NUMBER OF LINES = 22 -

AR R R R R

. Q.Whlm T use FORTRAN?77 to read a tile, how do I prevent the MO_DlFY DATE from:hging changed?

A. FOETRAN 77s file open defaults to input/output access. To avoid changing the MODIFY DATE,
issue a file equation specifying ACC=IN before opening the file In FORTRAN 77 the OPEN verb will
open the specified file or the READ will open the file which is equated to FTNnn where nn is the
FORTRAN unit number in the READ statement. Tested on Version A.00. 10.

more...




Q. How do I get output from a Pascal subroutine when called from COBOL?

A. Pascal’s predefined file for $STDLIST is QUTPUT. The problem is that $STDLIST is already opened
by the COBOL main. To use this file for cutput a Pascal REWRITE needs to be done against another
file of text declared locally to the procedure. When a rewrite associates outfile with $STDLIST, writes
to outfile will output to the screen. ’

$Subprogram$ ,
PROGRAM DUMMY_QUTER_BLOCK(INPUT,OUTPUT);
PROCEDURE PASWRITE;
VAR OUTFILE : text;
BEGIN ;
REWRITE (OUTFILE, “$STDLIST’);
WRITELN(OUTFILE, THIS IS A LINE");
END;
BEGIN
END.

This routine is then compiled into the same USL file as the COBOLII main and is called via CALL
"PASWRITE".

L E AN RN N

Q. How do I clear the screen of my HP terminal using COBOL!!?

A. A simple escape sequence can be used to home the cursor then clear the screen.

IDENTIFICATION DIVISION.
PROGRAM-ID. CLEAR-THE-SCREEN.
ENVIRONMENT DIVISION.

DATA DIVISION.
WORKING-STORAGE SECTION.

01 CLEAR-SCREEN.

05 ESC1 PIC X(1) VALUE %33.
05 HOME PIC X(1) VALUE "h".
05 ESC2 PIC X(1) VALUE %33.

0S5 CLEAR-S PIC X(1) VALUE "J".
PROCEDURE DIVISION.
100-CLEAR-ROUTINE.

DISPLAY CLEAR-SCREEN.

STOP RUN.

This program fragment can be also be used as a subprogram with the addition of $CONTROL
DYNAMIC and a GO BACK statement instead of a STOP RUN.




