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Editor’s Note

This issue is "chock-full" of information about the new software
contained in the "D" IT release, as well as information on two
new peripherals, the HP 2680A Laser Page Printing System, and the
HP 7976A High Speed Magnetic Tape Subsystem.

The first article, "Introducing the MPE IV D-IT Release', gives
an overview of the software changes and the new products, and the
following articles give more detailed information about the
exciting changes to be found in the 2131 release.

New software for the 2680A is covered in "Introducing IDS/3000
and IFS/3000" beginning on page 34, and "Using IFS/3000 Intrin-

sics" (page 38) covers the new intrinsics developed for use
with the 2680A.

The article on page 26, "The 2680A Laser Printing System from the
Programmer's Perspective" gives a different outlook on the new
Laser Printer. Environment Files, the 2680A Translator, and
software configuration are covered in other 2680-related
articles.

The new On-Line Performance Measurement Tool (OPT/3000) is ex-
plained in detail in an article beginning on page 74.

The 7976A Tape Drive is covered in four articles, beginning on
page 82, Other articles discuss the new HP-IB Interface Module

for Series III systems, (page 89), and Labelled Tapes, (page 90).
The article "COBOL vs COBOLII", "Calling SPL From Other

Languages”", and a reprint of a press release on the new 2601A
Printer complete this issue.

We hope you will find the COMMUNICATOR both informative and

interesting, and invite you to submit your comments by writing to
the Editor at the address listed below.

Editor
Communicator 3000

HP Computer Systems Division
19447 Pruneridge Avenue

Cupertino, Ca. 95014



Introducing the MPE IV D-IT Release

by Stephanie Littell and Greg Mihran, Computer Systems Division

The latest release (D Installation Tape, Revision 2131) of MPE IV
brings the support of two new powerful peripherals to your HP
3000 computer system: the HP 2680A Laser Printing System and the
HP 7976A Magnetic Tape Drive Subsystem. Additionally, the D-IT
provides software to support the new HP 30341A HP-IB Interface
Module which allows connection of these new HP-IB peripherals to
HP 3000 Series III computer systems. As well as providing soft-
ware for the new peripherals and interface modules, this release
offers an enhanced Tape Labels capability for all of the HP 3000
systems. With this latest release of MPE 1V, these new system
capabilities and additional hardware reaffirm Hewlett-Packard's
continuing commitment to the HP 3000 installed base. These new
hardware and software capabilities are detailed in other articles
in this issue of the COMMUNICATOR. A general overview is pro-
vided below.

The HP 2680A lLaser Printing System

The MPE file system has been enhanced to allow for the increased
flexibility needed to support the HP 2680A Laser Printing System.
The HP 2680A utilizes a laser scanned, electrophotographic pro-
cess to print 45 pages per minute using plain 8 1/2 by 11 inch
paper. It is now possible to print spoolfile data on an HP 2680A
using electronic forms, logos, character sets, and page orienta-
tions specified ahead of time via an HP 3000 terminal. With
other HP printers, special forms must be supplied to achieve the
same result. The MPE file system has undergone some changes to
allow for this increased flexibility in forms handling.

Character set and page orientation information, as well as forms
and logo information, can be sent to the HP 2680A from the HP
3000 host system along with the spoolfile data to be printed.

All of the special information sent to the HP 2680A is contained
in an "environment file". This file describes the "environment"
that the spoolfile data will be printed in, and thus influences
how the printed output will vary in appearance. The FILE command

and the FOPEN intrinsic are used to relate a specific environment
with a specific spoolfile.

At the Command Interpreter level, the environment specification
is accomplished by:

:FILE <filename>;DEV=<2680devclassname?; ENV=<environmentfilename>




The device class name should be associated with an HP 2680A. The
environment file specified should be one supplied by HP with the
printer or one created by using the new HP 2680A software sub-
systems: Interactive Design System/3000 and Interactive Format-
ting System/3000. These new software subsystems are described
elsewhere in this COMMUNICATOR issue.

The programmatic means of specifying an environment file with a
spoolfile is done by utilizing the FOPEN intrinsic. The environ-
ment file here is indirectly referenced through the FOPEN device
specification:

num:=FOPEN(filename, foptions, aoptions, recsize, device, ...);

In another section of the same program, the byte array "device"
must be defined as a combination of the device class name, the
environment file name, and a carriage return. This is fully
documented in the current update to the MPE Intrinsics Manual.

A new intrinsic has been developed to take advantage of the HP
2680A's capabilities. It is similar to the FCONTROL intrinsic
but allows for more programmatic options. The format is as
follows:

FDEVICECONTROL (Filenum, Target, Tcount, Cntlcode, Pl, P2,
Errnum);

New return parameters in the FCHECK AND FFILEINFO intrinsics have
been included to allow for the new intrinsic FDEVICECONTROL
and for the changes to FOPEN.

The spooler has been enhanced to accommodate the new HP 2680A
capabilities as well. The RESUMESPOOL console operator command
contains a backwards/forwards spacing option as follows:

; BACK nnn PAGES
:RESUMESPOOL 1ldn ; FORWARD nnn FILES
; BEGINNING

This option allows for print restarting on page boundaries rather
than on file boundaries. Restarting is possible up to 256 pages
preceding or following the current page, since extents are not
purged from a 2680A spoolfile.

Note that a FILE is defined in a spoolfile as wherever an FOPEN
occurs. Use of the FILES parameter is not allowed on the 2680A,
since the entire spoolfile is purged after printing.



The HP 7976A Magnetic Tape Drive Subsystem

The MPE file system has been enhanced to allow for the addition
of the new high speed, high bit density HP 7976A Tape Drive.
This tape drive has the ability to read and write tapes at two
different densities: 6250 BPI and 1600 BPI.

The density specification can be handled either programmatically
or through the Command Interpreter. If the Command Interpreter
is used, it can be specified as follows:

:FILE <filename>; DEV=<7976devclassname>; DEN=6250

The device class name should be associated with an HP 7976A. The
density function selected will only be applied when the tape
drive is on-line, at the load point, and about to be written.

The programmatic version of this function is accomplished by
using the FOPEN intrinsic. An optional keyword parameter,
";DEN=", has been added to the device parameter of that intrin-
sic. This is analogous to FOPEN's treatment of the HP 2680A en-
vironment files described earlier. Both were designed to allow
more flexibility in the FOPEN intrinsic and are further detailed
in the MPE Intrinsics Manual.

The HP 30341A HP-IB Interface Module

The D-IT also provides software to support the new HP 30341A
HP-IB Interface Module. This new module will permit users to
connect the HP 2680A Laser Printer and the HP 7976A Magnetic Tape
Drive to the HP 3000 Series III. The only modifications visible
to MPE users are the startup procedures and configuration
restrictions necessary to support the HP 30341A HP-IB Interface
Module on the Series III. All other software changes required to
allow users to access these peripherals on a Series III have been
made transparent to the user. The only physical difference users
will detect is the additional Series III-style bay sitting to the
right side of the existing system bay which houses the HP-IB
Interface Module.

The Newly Enhanced HP 3000 Tape Labels Capability

The Tape Labels capability on the HP 3000 has been completely
re-written to offer the user better performance and ease of use.
Labeled tapes are used to provide a permanent identification for
tape reels or volumes. Tape Labels provide labels for files
which extend over more than one volume, labels for multiple files
on a volume, or retrieval of files by file name. Tape Labels
also provide additional file security to protect against acci-




dental erasure or unauthorized access to files. The software
allows the user to read and write ANSI standard labels and read
IBM standard labels. Additionally, when a tape is mounted and
put on-line, the tape label is read and the volume name and vol-
ume set are reported to the operator's console.




File System Enhancements
for the ‘D’ Installation Tape

by Mike Paivinen, Computer Systems Division
The "D" IT File System includes the following enhancements:
BUFFER SPACE

Maximum total buffer space available for each file has been in-
creased from 16KB to 28KB. Files with block sizes in the range
of 8193 to 14000 words may now be accessed with a single buffer,
and files with block sizes in the range of 4097 to 7000 words
may be accessed with two buffers.

FILE COMMAND

New optional keyword parameters, DENsity and ENVironment have
been added to the :FILE command. These allow the selection of
density on the 7976A Tape Drive and specification of the environ-
ment file when using the 2680A Laser Printer.

1600
; DEN=
6250

;ENV= [environmentfilename]

Also, the <volid> parameter of the LABEL keyword, which is used
for specifying the volume ID of a labelled tape, has been expan-
ded as follows:

{volume id>
volid ::= or
"<{volume id>"

In the first form, <{volume id> may be up to six (6) alphanumeric
characters. To include special characters in the volume id, the
second form must be used. With this form, <volume id> may be up
to six (6) printable characters, excluding comma (,) and semi-
colon (;). The quotation mark (") may be included as a character
in the volume ID by doubling it. Note that lower case characters
are not upshifted.

FOPEN

The FOPEN Intrinsic has been modified to allow inclusion of the
ENV and DEN parameters in the DEVICE ARRAY parameter. Also, the
label portion of the FORMMSG array has been modified as follows:




1) <volumeid> may be up to six (6) printable characters,
excluding comma (,) and semicolon (;). Unlike the :FILE
command, enclosing quotation marks (") are not needed
to indlude special characters in the volume 1ID.

2) <expdate>, the expiration date for the file, may be ex-
pressed as a positive offset from the current date. The

syntax is:
expdate ::= + <positive integer>

For example, if <expdate> is "+1", the tape file expires
the next day.

FFILEINFO

A new item number, 46, has been added to FFILEINFO to return the
density of a tape file on a 7976A Tape Drive. The Intrinsic re-
turns a density of zero (0) if the file does not reside on a
7976A., Also, a new item number, 45, has been added to return
the file name from the HDR1 label of a labelled tape file.




Changes in Stack Size Requirements for D-IT"

by Stephanie Littell, Computer Systems Division

The FOPEN intrinsic has been enhanced to allow for the ability to
link a specified environment file with a spoolfile. The refer-
enced environment file may be either remote or local to the user
system. This feature has increased the stack size requirements
for those FOPEN calls specifying an environment file. This can
be seen in the following table:

FOPEN conditions Approx. stack size (words)

No environment file 893
(Same as C-IT)

Default local environment file, 1040
directed to a local 2680

Specified local environment file, 2048
directed to a local 2680

Specified remote environment file, 1997
directed to a local 2680

Specified local environment file, 2048
directed to a remote 2680

Specified remote environment file, 1969
directed to a remote 2680

All other file system intrinsics use the same amount of stack
space on D-IT as they did on C-IT.

With the FOPEN increases in stack size, it may be necessary for
you to increase the initial stack size and/or the maxdata value
for some of your programs. Another alternative is to reconfigure
either the maximum or standard stack size configured into the
system as a result of the above changes.

10




Automatic Volume Recognition of Tapes

by Bob Mead, Computer Systems Division

As a result of some changes to the tape label code in MPE, the
procedures which perform automatic volume recognition (AVR) of
tapes now require an additional 68 words of stack space. Nor-
mally, these procedures execute on the stack of the system pro-
cess, PROGEN. However, if the REPLY for a tape request is made
before the tape is placed on-line, thus assigning the tape drive
to the process requesting the tape, the AVR procedures will exe-
cute on the user process stack (in much the same manner as MPE
intrinsics execute on the user process stack). If this situation
occurs, and the user process stack is close to the MAXDATA value

specified for the program, it is likely that the program will
abort with a stack overflow.

If this occurs, three solutions are possible:
(1) PREP the program with a larger MAXDATA

(2) Run the program with a larger MAXDATA specified on the
:RUN command

(3) When the program requests a tape, mount the tape and place
it on-line BEFORE replying to the tape request.

Solution 1 will permanently prevent the situation from occurring
(for the program which aborts), whereas solution 2 must be used
every time the program in question is executed. Solution 3 is

recommended if it is not practical, or possible, to use either
solution 1 or solution 2.

There is no effect on programs which do not use tapes.

11



Series 11/111 Software Update

MULTIPROGRAMMING EXECUTIVE OPERATING SYSTEM SERIES II/III
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CONTENTS OF INSTALLATION TAPE DATE CODE '2131!

PRODUCTS WITH ASTERISKS ARE THE PRODUCT(S) UPDATED/CHANGED
BY THIS M.I.T..

REREERERRRRRRERREEERERERRREEERRRR XX EERERRERERR RN RN KK KH®

PRODUCT PRODUCT DATE
NAME NUMBER LEVEL CODE
¥MPE 32002C 00.02 2131
SEGMENTER 320504 01.03 2052
SPL 321004 08.01 2052
BASIC 32101B 00.14 2052
FORTRAN 32102B 01.05 2052
BASIC COMPILER 32103B 00.14 2052
RPG 321044 04.07 2052
APL/3000 32105A 01.04 2028
BUILDINT 32150A 03.01 1623
¥DS/3000 321904 03.02 2131
¥MRJE 32192A 01.03 2131
MTS 32193A 03.05 2052
EDITOR 32201A 07.09 2052
SCIENTIFIC LIBRARY 322058 00.04 1906
DEL/3000 32206A 01.10 2011
KSAM/3000 322084 03.03 2101
¥y /3000 32209B 02.00 2131
COMPILER LIBRARY 32211D 01.02 2052
FCOPY 322124 03.13 2052
COBOL 32213C 02.07 2052
¥SORT /MERGE 32214C 02.06 2131
*TMAGE 32215B 03.01 2131
QUERY 322164 04.03 2011
TRACE 32222A 03.03 1814
XA2100 32223A 01.04 2011
XL2100 32226A 02.00 1636
IML 32229A 00.01 2052
¥DIAGNOSTICS 32230A 01.05 2131
COBOL LIBRARY 32232A 00.03 2052
COBOLII 32233A 00.03 2052
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CONTENTS OF INSTALLATION TAPE DATE CODE '2131'(Continued)

PRODUCTS WITH ASTERISKS ARE THE PRODUCT(S) UPDATED/CHANGED
BY THIS M.I.T..

RRRERRRR IR ERRERRRRRERRRERRRR R RRRRRRRRE XX ERXRRRR R

PRODUCT PRODUCT DATE

NAME NUMBER ~ LEVEL  CODE

*OPT /3000 322384  00.02 2131 “Computer

DATACAPTURE PROCEDURES 32243A  01.00 2028 |

*DSG 32250A  00.01 2131

*DIAGNOSTICS 32340A 2132 2131

*DIAGNOSTICS 323414 2126 2131

*TDP/3000 365784  01.00 2131

*IFS/3000 365804  00.01 2131

*IDS/3000 365814  00.01 2131

PROG CONTROLLER 303618 00.00 1621
30300B/30361B-BCS

PROG CONTROLLER 30361B-1 00.02 1701
30301B/30361B-1-RTE

RJE 2780/3780 30130E  01.00 2052

CALCOMP PLOTTER 30126A  00.01 1640

MPE HP32002C.00.02

I. MPE 32002C.00.02
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i DEBUGUTL
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'SEGUTIL
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I NURSERY

I USER
'HELPUSER
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|LABSEG
1SDISC
IMEASIO

I LOGSEGO
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| CATALOG
|CICAT
IKERNELC
|KERNELD
IMISCSEGC
IMEASSEG
IFILEIO
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] 0066 '
b B.00.01 A o134 §
o B.00.02 P our2 |
o B.01.00 o o789 |
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NOTE: Each change made to MPE is now identified by a unique '

change number in columns 64/72 (eg <<00120>>). This

matrix provides the range of the change numbers used
to build each version of MPE.
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II. SUPPORTED UTILITIES

A, UTILITIES MODIFIED
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i i
! ASOCTABL i
! DISKED?2 00.00 !
! %*DPANY 00.02 !
| FREE2 00.00 !
! IOCDPNO 00.00 !
i LISTDIR2 00.00 i
| LISTEQ?2 00.00 i
! LISTLOG?2 00.00 !
! PATCH 00.00 !
! MEMLOGAN 00.00 !
| MEMTIMER 00.00 !
| SLPATCH 00.00 !
! SPOOK 00.01 !
| RECOVER2 00.00 '

* INDICATES UTILITY UPDATED/CHANGED BY THIS M.I.T.
‘ %% END OF STATUS *##
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Series 30/33/44 Software Update

MULTIPROGRAMMING EXECUTIVE OPERATING SYSTEM SERIES 30/33
HHKHEEK KRR KRR R RRERRERRRRR R RS R KRR RRRRRRRRRRERR

CONTENTS OF INSTALLATION TAPE DATE CODE '2131!

PRODUCTS WITH ASTERISKS ARE THE PRODUCT(S) UPDATED/CHANGED
BY THIS M.I.T..
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PRODUCT PRODUCT DATE
NAME NUMBER LEVEL CODE
¥MPE 32033C 00.02 2131
SEGMENTER 320504 01.03 2052
SPL 321004 08.01 2052
BASIC 32101B 00.14 2052
FORTRAN 32102B 01.05 2052
BASIC COMPILER 32103B 00.14 2052
RPG 321044 04.07 2052
BUILDINT 321504 03.01 1623
*¥DS/3000 321904 03.02 2131
¥MRJE 32192A 01.03 2131
MTS 321934 03.05 2052
DISCCOPY 321994 00.01 2052
EDITOR 32201A 07.09 2052
SCIENTIFIC LIBRARY 32205B . 00.04 1906
DEL/3000 32206A 01.10 2011
KSAM/3000 32208A 03.03 2101
*¥y/3000 32209B 02.00 2131
COMPILER LIBRARY 32211D 01.02 2052
FCOPY 322124 03.13 2052
COBOL 32213C 02.07 2052
¥*SORT/MERGE 32214C 02.06 2131
*TMAGE 32215B 03.01 2131
QUERY 32216A 04.03 2011
IML 322294 00.01 2052
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CONTENTS OF INSTALLATION TAPE DATE CODE '2131'(Continued)

PRODUCTS WITH ASTERISKS ARE THE PRODUCT(S) UPDATED/CHANGED
BY THIS M.I.T..
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PRODUCT PRODUCT DATE
NAME NUMBER LEVEL CODE
¥DIAGNOSTICS 32231A 2132 2131
COBOL LIBRARY 32232A 00.03 2052
COBOLII 32233A 00.03 2052
¥OPT/3000 32238A 00.02 2131
DATACAPTURE PROCEDURES 32243A 01.00 2028
*¥DSG 322504 00.01 2131
¥*DIAGNOSTICS 32340A 2132 2131
*TDP/3000 36578A 01.00 2131
*¥*TFS/3000 36580A 00.01 2131
*IDS/3000 36581A 00.01 2131
PROG CONTROLLER 30361B 00.00 1621
30300B/30361B-BCS
PROG CONTROLLER 30361B-1 00.02 1701
30301B/30361B-1-RTE
RJE 2780/3780 30130E 01.00 2052

IFS/3000 and IDS/3000 were added on C.00.02
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Editor's Note: The following article is a reprint of an earlier
press release.

Computer Data Better Presented at Lower Cost
by New Laser Printing System

A new, computer-controlled laser printing system from Hewlett-
Packard fills an entirely new niche in the management of on-line
distributed data-base applications. Although it serves office
needs, its place is in the chain of an organizations' distributed
computer system. The HP 2680 Laser Printing System produces com-
puter output that is tailored to the needs of individual users.
Business forms are electronically generated and automatically
merged with data during the printing operation. These forms are
quickly created, using an HP graphics terminal and new inter-
active HP software that makes it easy for non-specialists to de-
sign characters, logos, signatures and formats. Information may
be from the data base of the associated HP 3000 Business Com-
puter, or from any other HP 3000 networked to it. Electronic
forms eliminate costly preprinted forms. Computer output no lon-
ger need be photoreduced on copiers for distribution, since
everyone gets originals on manageable, people-size paper. Many
different items can be produced in a steady stream, each in as
many or as few copies as desired. The entire distribution cycle
is simplified, so decision makers receive on-time information
directly from the computer, in formats tailored to their needs.

Vast Variety of Effects for Better Information Presentation

The HP 2680A Intelligent Page Printer, under the control of an HP
3000 computer, uses a laser-based, electrophotographic process to
print 45 pages per minute of z-fold paper, either U.S. 8 1/2 by
11 or European A4 size. Images may be placed anywhere on the
paper. Character sets and electronic forms (up to 32 of each)
may be used to organize page formats and highlight key infor-
mation. The printer can print fonts as small as 22 characters
per inch, to place more information on each page, saving paper
and space. Large, bold characters can be used, to provide eye-
catching headings and labels.,

Information can be rotated 90 degrees on the paper, printing
across the 8 1/2-inch dimension, so z-fold output can be read
like a book, without bursting it apart. It is also possible to
reduce print size so that four normal-size pages can be condensed
to a single printed page. Clear, clean bar-codes can be printed,
too.
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A First: Software Implements CRT Composing

The Interactive Design System (IDS) software defines and modifies
character sets, logos, and special symbols. Characters up to
1.38 inches in size are created by placing dots on a grid that
appears on the associated HP graphics terminal. An HP 9874A
Digitizer can be used to simplify the entry of complex symbols.
With IDS, forms ranging from simple memos to complex invoices can
be created. With the Interactive Formatting System software
(IFS), multiple parts of an electronic form can be merged to
replace expensive multi-part forms. It is thus that timely
information can be tailored to the specific needs of each user.

Computer Compatibility

The HP 2680 Laser Printing System operates with HP 3000 Business
Computer Systems, Series 30, 33, or 44, and Series III with the
newly introduced HP-IB Interface Module. Because the printer
incorporates a great deal of computer intelligence and memory of
its own, it adds little to the overhead burden on the computer.
Even the smallest HP 3000, it is estimated, could handle an HP
2680 System with 20 percent of its resources or less. Overhead
typically involved in spooling out data to line printers has been
shifted to the operating system of the HP 2680, itself.

Thus the controlling HP 3000 Computer also can be expected to

perform all of the data-processing functions normally expected of
it.

Minimized Total Cost of Ownership

The HP 2680A Intelligent Page Printer was designed to produce a
mean of 100,000 copies between failures, far above the usual
figure for other printers using the same principle of operation.
A microcomputer manages all mechanical operations, controlling
interlocks, paper movement, forms registrations and stacker
adjustments. The same microcomputer monitors print quality
continuously, and makes appropriate adjustments of power supplies
and toner mixture to keep the copies clean. A message display
panel alerts the operator when maintenance is due. Built-in
self-diagnostics speed normal, periodic servicing.

Output is produced on plain bond continuous-fanfold paper.
Weights from 18-pound to 24-pound bond are usable. Paper lengths
may be from 3 to 17 inches (in 1/2-inch increments), if desired,
and widths may vary from 6.5 to 12.7 inches. The printing system
senses the paper width, and limits printing to that surface area
of the photoconductive drum and fusing apparatus, to improve
reliability and reduce energy consumption. Infrared fusing of
the toner uses no mechanical parts, and involves no direct con-
tact with the paper.
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Total cost per copy, including amortization, supplies and main-
tenance, is expected to range from about six cents, at 50,000
copies per month, to somewhat less than three cents at 400,000
coplies per month.

Computer

Museum
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The 2680A Laser Printing System
from the Programmer’s Perspective

by Jim Langley, Boise Division

Editor's Note: The following article is taken from a paper on
the Hewlett-Packard 2680A Laser Printing System which was pre-
pared for the HP 3000 User's Group Meeting on April 29, 1981 in
Orlando, Florida.

Abstract

This paper describes the HP 2680A Laser Printing System from the
perspective of the HP 3000 programmer. The printer hardware is
first described, then its features are explained. Concepts of
downloadable character sets, electronic forms and logical pages
are discussed. The implementation and use of these printer fea-
tures via the system software is also covered. The impact of the

laser printer in a distributed computing environment is briefly
explored.

Overview

The HP 2680A is Hewlett-Packard's first page printer. It is
based on an electrophotographic process which was licensed from
Canon, a Japanese firm. The printer was designed and is manu-
factured by the Boise Division in Boise, Idaho.

Several key objectives were established at the start of the pro-
gram. Reliability, flexibility, features matched to 3000 user
needs, simple powerfail and paper jam recovery, very low CPU
overhead, and the ability to access the printer and its features
from existing programs without modification became the primary
objectives of the development effort.

From the beginning, the printer was designed as an extension of
MPE, not an added-on peripheral. This tight coupling yielded a
fully integrated printing system that is fully supported by the
MPE file system and spooler. 1In addition, a powerful subsystem
exists which allows complete character set and forms design.
Flexible page formatting and a full complement of intrinsics pro-
vide access to all printer features.

By fully integrating the printer into the 3000, simple and relia-
ble power fail and paper jam recovery is realized. All these
benefits were achieved while the CPU overhead to drive the prin-
ter was reduced an order of magnitude from that regquired to drive
conventional printers at comparable data rates.
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Hardware

The 2680A is approximately 5.5 feet long, 2.5 feet deep, and 4
feet high. It weighs about 875 pounds. Power requirements are
4500 watts when printing. Throughput is 45 8.5 by 11 inch pages
per minute. The equivalent lines per minute speed is 2900 1pm
ranging up to 12,000 1pm in reduction mode.

The paper path is short and readily accessible to the operator.
It features a powered paper stacker. The fusing system is radi-
ant, eliminating any pressure or high temperature rollers.
Nothing contacts the upper side of the paper once the image is
transferred from the drum to the paper, contributing to excellent
reliability. The web is pulled by a programmable torque motor on
the output tractors, and paper motion is gated by stepper motor
driven input tractors. A solenoid powered retraction mechanism
pulls the paper away from the drum when the seam on the drum
comes around. The input paper platform acts as a splice table; a
vacuum is used to hold the paper onto the table when splicing a
new box of paper onto the end of the previous box. The paper
path can accomodate various widths up to 12.5 inches and lengths
up to 17 inches. A width sensor on the input tractors allows the
printer to energize only the correct width in the preheater sec-
tion of the fuser. Paper which is heated produces odors, which
are trapped and oxidized in replacable filter cartridges.

The image forming process is electrophotographic. The heart of
the system is a photoconductive drum about 19 inches in circum-
ference and 14 inches long. The drum is coated with cadmium sul-
fide and wrapped in mylar for protection. The drum is uniformly
erased and then charged to several hundred volts at the first
station. The laser 1is then scanned across the drum perpendicular
to the direction of rotation. The beam is modulated to give 180
dots per inch resolution. There are 2048 dots in one scan line,
giving a printable area 11.38 inches across. The drum rotation
allows the sweeping laser beam to cover an area 17 inches long.
The circular dot is about .008 inches in diameter on a grid .0055
inches square. When the laser beam hits the drum the voltage is
depleted. Next, the drum rotates past a cloud of fine flour-like
black plastic. The plastic toner is attracted to areas of no
voltage by electrostatic forces. The pattern traced by the scan-
ning laser beam is now visible as a sharp black image on the
drum. Finally, the paper and the drum are brought together for
about 1 inch of tangential contact. The paper is correctly
charged to firmly attract the toner off the drum. The small
amount of residual toner not deposited on the paper is then
scraped off of the drum by a urethane wiper blade and collected
by a vacuum system. As the drum turns, these processes are exe-
cuted simultaneously at different stations around the drum.

In order to achieve high print quality over a wide range of am-
bient conditions, the HP 2680A has two closed loop control sys-
tems. The electrostatic control system monitors the potentials
on the drum just after the laser station. The voltage is mea-
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sured both where the laser exposed the drum, and where it did
not. The microprocessor taking the measurements then controls
several programmable power supplies to maintain the correct drum
potentials. The readings and adjustments are made once per drum
rotation. The electrostatic closed loop compensates for varia-
tions between replacement drums, drum degradation over time, hu-
midity, temperature and altitude variations, and toner mixture
fatigue.

A second closed loop system monitors the developed image on the
drum to control print density on the page. By varying the amount
of toner in the developer assembly which brushes the toner mix-
ture accross the drum, the amount of toner on the drum, and hence
the final print darkness on the paper, can be controlled.

The mechanical features of the printer were designed to be simple
and reliable, and the operator functions are easy to learn and
execute. A vacuum system in the printer contributes to cleanli-
ness. It is used to recover toner wiped off the drum. It also
is used for the splice table and to maintain good contact between
the preheater pad in the fuser and the paper. The operator loads
a fresh kilogram of toner into the machine about once every eight
hours of printing. Unused toner is collected with the vacuum
system, trapped centrifigally, and deposited in a disposable bot-
tle which is replaced every couple of days. A new box of paper
is loaded every hour. The new box can be conveniently spliced
onto the end of the previous box, or the new box can be easily
loaded with the THREAD button.

There are two microprocessors in the HP 2680A. One is a 16 bit
HP proprietary SOS device which controls all machine functions
such as the operator keyboard and alphanumeric display, the paper
path, the closed loop systems, and internal diagnostics. The
second processor is a high speed, bi-polar bit slice processor
which communicates with the 3000 and performs all processing on
the data stream, and ultimately modulating the laser beam to form
the correct images at the proper place on the drum. This pro-
cessor uses 256K bytes of RAM, with a second 256K available as an
option. Approximately 40K bytes of this memory is used for
tables and buffers. The remaining memory is partioned dynami-
cally during each job for character sets, forms, and page buffer-
ing.

Extensive internal diagnostics constantly monitor the state of
the machine, alerting the operator if a service engineer should
be called. When arriving on site, the service engineer can use
additional internally contained diagnostics to troubleshoot any
problems. A very complete self test program is available which
prints many important parameters on the machine itself. Data
such as serial number, drum rotations since last PM, firmware
datecodes, and all operating values are labeled and printed. The
printer contains a limited amount of nonvolatile memory.
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Programming Features

Page printers, even with their inherent benefits of high thruput,
low noise, and exceptional print quality are rarely viable as
simple print and space devices because of their higher cost.
However, the HP 2680A is a cost effective replacement for many
line printers. This is because of the flexibility and features
of the printer. Electronic forms allow the inventory of costly
spceialty forms to be eliminated. Long lead times and form modi-
fication costs are reduced to a few hours on a terminal. Defin-
able character sets allow the printer to be used in a wide
variety of industries and applications where conventional prin-
ters are useless. In addition, the print quality and crispness
in conjunction with the 8.5 by 11 inch paper size means HP 2680A

output never needs to be copied or reduced before general distri-
bution.

The HP 2680A implements a concept called logical pages. A physi-
cal page is a sheet of paper bounded by perforations. A physical
page can be divided into up to 32 rectangular areas called logi-
cal pages. Logical pages can overlap. A programmatic command to
page eject moves the print to the next logical page. If all
logical pages have been used, the printer goes to the first logi-
cal page on the next sheet of paper. Each logical page has
several attributes such as an associated vertical format control
(VFC) table, a default line spacing, and one of four orienta-
tions. 1In addition, each logical page can have up to two forms
associated with it. When the logical page is printed, the forms
are automatically overlaid by the printer. Several logical pages
can share the same form and VFC; the printer will automatically
relocate it to the correct origin for each logical page. Logical
pages are a powerful concept which particularly supports existing
programs. By defining the logical page format, an existing job
can have its output reduced two to one, or four to one, or ro-
tated without even recompiling the job. Additionally, a job
which currently uses preprinted forms can be switched to run on
the laser printer without modification. The existing form is
converted to electronic format and then the corresponding logical
page is defined to use the form. The job is then printed on the
laser printer and the data is merged with the form and printed.

The electronic forms capability is designed for maximum flexi-
bility. Each form can contain horizontal and vertical lines of
varying thicknesses, text written with any number of fonts in any
of the four basic directions, plus areas or boxes of variable
shading. Form elements can be positioned anywhere and are not
restricted to certain character positions on the page as a '"draw
set" is. The printer can support 32 different forms simul-
taneously. Each logical page can use up to 2 forms as long as
the total does not exceed 30. Additionally, each physical page
can be overlaid with up to 2 forms. Enough memory and processing
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power exists to create a form which is a dot per bit image of an

8.5 by 11 inch sheet of paper. Forms are easily created for the .
printer using an interactive program called IDSFORM.

The HP 2680A printer accepts user defined character sets. Each
character set contains from 1 to 128 characters. Each character
has an associated cell of a specified size which contains any dot
per bit representation desired. The spacing between characters
and between lines can be set to any value. A character set can
print in any of the four directions. Proportional character sets
are supported. In this case, each character has a parameter
describing how far to move over after printing each character.
The printer also allows the cells to be printed in any relation-
ship to the current "pen" position. This allows centered sym-
bols, or common base lines so different character sets can be
mixed properly on a single line. When using more than one char-
acter set, a primary and secondary set are defined and then
selected with either shift in, shift out control codes, or by
setting the eighth bit of the ASCII code. HP supplies a large
number of character sets of various fonts and sizes. In addi-
tion, character sets and logos can be created interactively by
terminal users via IDSCHAR.

Thirty-two user definable VFC's are supported by the printer
simultaneously. They are easily created with the IFS2680 pro-
gram,

One additional feature was implemented to allow easy emulation of
multi-part forms. When activated, each physical page of data
will be repeated up to eight times by the printer. As each copy
of the page is printed, the printer will automatically overlay
any two forms on the page. In this manner, the same data can be
repeated up to eight times, but each copy can be individually
addressed to shipping, purchasing, order processing, etc.

These basic data structures provide a wide range of user fea-
tures. When combined with the ability to place cells anywhere on
the page and overlap at will, plus the processing power to handle
over 20,000 characters on an 8.5 by 11 inch sheet, a truly unique
printer results. The maximum number of cells on any raster scan
is 255. As the cells get larger, fewer can be printed simul-
taneously. Character set switching, forms overlay and other fea-
tures all occur at speed.

The printer's memory is allocated by a memory manager on a Jjob by
job basis. Approximaetly 40K bytes are used by the printer. The
remaining memory is allocated to character sets, forms, VFC's,
and page buffering. As much memory as required is allocated to
the user's character sets, forms, and VFC's. All remaining mem-
ory is used to buffer pages in an intermediate linked list
structure. More page buffering insures that pages are printed at
speed. Insufficient page buffering causes a lower thruput rate.
The programmer can add or delete character sets, forms, and VFC's
during the job.
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Environment Files

All character sets, forms, VFC's, and the logical page table and
the multicopy forms table are placed in an environment file by a
terminal user running IFS2680. This file is then sent to the
printer at the start of a job automatically. This allows the
output of a job to change appearance by changing the environment
file or portions of the environment file. For example, if the
character set in an environment file is changed from elite to
pica, the next job to use the file will have output printed in
pica. By simply changing the logical page description and sub-
stituting a smaller character set, a job can be made to print in
a two-to-one or four-to-one reduction mode. HP supplies several
standard environment files to cover portrait mode pica and elite,
landscape 132 column printer emulation, two-to-one and
four-to-one reduction. The user can easily create additional
environment files.

For new application programs, the full power of the printer is
available through HP supplied intrinsics. The intrinsics allow
features such as writing a string to a named field on an elec-
tronic form. The form can be redesigned and rearranged without
modification of any programs using the form. The data will auto-
matically be placed in the correct field wherever it is on the
page. Intrinsics also allow the pen to be moved, new primary and
secondary character sets to be selected, any logical page to be
turned on or off, and other similar features.

System Software

Extensive system application software allows creation of char-
acter sets, forms, and VFC's, as well as the definition of logi-
cal pages and multicopy forms tables.

IDSCHAR provides menu driven interactive creation of character
sets on graphic terminals. The program can emulate various
shaped dots and grid spacings. The laser printer has round dots
about 8 mils in diameter on a 5.5 mil grid. IDSCHAR also sup-
ports a digitizer to allow easy input of character or logo out-
lines. The outline can then be scaled and presented superimposed
on the cells grid for easy filling in. IDSCHAR supports lines,
arcs, rectangular area fills, plus scanning and rotation.
Special logo files are supported for use on forms. An experi-
enced graphics designer can create a complex logo in one to four
hours. Generating a high guality character set takes about 40
hours.

IDSFORM provides menu driven interactive forms creation of forms
on graphics terminals. It supports horizontal and vertical lines
of three different thicknesses. Boxes can be shaded from clear
to black. IDSFORM supports subforms which can be defined and
then easily moved around, both on the page, and between different
forms. Windows describe boxes consisting of headers and data
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allowing the form to be changed around without modifying the pro-
gram. The 1040 tax form was perfectly emulated in 14 hours by an
experienced user of IDSFORM.

IFS2680 is the formatting program which bundles up different
character sets, forms, VFC's, and a logical page table into an
environment file. IFS2680 also is the program which constructs
VFC's and the logical page table for the user. Overall job para-
meters, such as the number of copies of each page desired and the
multicopy forms table, are specified via IFS2680. HP supplied
standard environments are available from IFS2680 either as they
stand, or as a base to begin creating a unique environment for a
special job.

A contributed program called TR2680, which interprets commands
imbedded in ASCII files, is available. Text editors can be used
to prepare memos and reports with the imbedded commands to util-
ize HP 2680A features such as multiple character sets, forms
overlay, pen moves, etc.

Once an environment file is creted, it is specified with a new
option in the file equation, ":FILE PRINT;DEV=PP;ENV=FOURTOl1".
The environment file is automatically placed in the spool file
before the data. This allows existing programs to use all of the
features accessible via environment files without modification.

Power fail and jam recovery are very simple and reliable. Non-
volatile memory exists in the printer. When power resumes the
3000 retransmits data and resumes printing at the correct point
in the job. The only operator intervention required is to insure
top of form is correctly aligned, and push RUN. Paper jams are
similar. 1If no paper was damaged, the Jjob can be resumed without
system intervention. If the operator wishes to back up several
pages, the spooler is suspended, the jam cleared, and the command
":RESUMESPOOL LDEV#;BACK 5 PAGES" is used. This allows backing
up or skipping forward an arbitrary number of pages.

Another unique concept introduced with the laser printer is the
error trailer. When a program executes an illegal function such
as selecting a missing character set, moving the pen off of the
logical page, or trying to print a character off of the logical
page, the printer relays this information to the 3000. This in-
formation is then printed out at the end of the job before the
trailer is printed. The error trailer describes the error in
English, along with the record number and actual page number
where the error occurred.

Distributed Printing

MRJE has been modified to support HP 2680 environment files. If
the device class is PP for page printer, and the forms field is
not empty, then the forms identifier is used to locate an en-

vironment file. o
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RJE has an option which allows the translator procedure to pro-
cess each record when received by the 3000. This allows complete
access to the printer's features from a mainframe.

One internal test site is running a Series 30 to front end the
laser printer. They are printing over 130,000 pages per month.

One half of the output is generated by an Amdahl 470, and sent at
9600 baud via MRJE.

At 2900 1lpm, the printer taxes the performance of most data com-
munication systems. System configuration, CPU overhead, and data
format determine the printer utilization. The range can be from
10% to 100%. We are currently gquantifying printer performance in
these areas, and welcome user inputs and insights.

Summary

The HP 2680A laser printing system provides a cost effective
solution to many computer output problems for HP 3000 users. The
reliability and servicability contribute to its low cost of less
than four cents per page at 200K pages per month. The unmatched
features provide capabilities unique in the industry. The com-
plete software application package allows immediate turnkey solu-
tions with no programming. The impact of the laser printer in
the distributed network is significant and allows non HP systems
to utilize the printer, as well as enhancing distributed HP sys-
tems.
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Introducing IDS/3000and IFS/3000

Design and Formatting Software for
the 2680 Laser Printing System

by LaVerne Burnham, Information Networks Division

The 2680 Laser Printing System combines the HP 2680A Intelligent
Page Printer with powerful output design and formatting software.
As shown in Figure 1, the 2680 Laser Printing System consists of:

- IDS/3000
IDS/CHAR
IDS/FORM

- IFS/3000
IFS/2680
Programmatic Interface
Supplied Character Fonts
Supplied Environments

-~ 2680A Intelligent Page Printer

The IDS/3000 and IFS/3000 subsystems enable you to use the 2680A
Page Printer to print a specific document such as a memo or re-
port. With IDS/3000, the Interactive Design System, you can de-
sign your own characters, logos, and forms to meet your specific
needs. With IFS/3000, the Interacive Formatting System, you can
format the layout of your document and select the characters,
logos, and forms needed to print the document. In addition,
Hewlett-Packard supplies a number of the most commonly used char-
acter fonts and formats (called environments).

IFS/2680 and the Programmatic Interface are focused specifically
at the 2680A Page Printer, enabling you to take full advantage of
the capabilities of the 2680A. With IFS/2680, you combine char-
acter fonts or logos and forms designed with IDS/3000 together
with instructions for the layout details of your document. Ad-
ditional control of the 2680A is provided by the Programmatic
Interface, which consists of high-level procedures callable from
COBOL, BASIC, FORTRAN, and SPL.

The 2680A Laser Printing System provides you with a high degree
of flexibility in printing your documents. You can use multiple
character fonts in various sizes. For example, using a character
font smaller than the standard line printer font enables more
information to be printed on a page. Also, the characters can be
rotated so that the information can be printed on notebook size
paper (8-1/2 by 11 inches).

You can use the character fonts and logos designed with IDS/CHAR
in your form. With the electronic forms capability, you print
the form as well as the information in the form simultaneously.
You can also combine multiple forms to simulate a preprinted
multicopy form.
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You can group the information in your document into modular
units. You can then vary the rotation as well as the location of
these units on the printed page. This simplifies the formatting
of documents to meet your specific needs.

With the Programmatic Interface, a user-written application pro-
gram can direct the 2680A in positioning data and in selecting
character fonts and forms. For example, the Programmatic Inter-
face provides symbolic reference to forms for the purpose of
printing data in the form, rather than reference by location on
the page.

The following features of the subsystems make character and forms
design and document formatting easier:

- Interactive systems for defining your specifications at a ter-
minal using fill-in-the-blank menus and function keys.

- System supplied default values for the most commonly used spe-
cifications., If desired, you can change these defaults.

~ Application-oriented design and formatting process. You use
the terminal to actually draw characters and forms on the ter-
minal screen.

- Easy modification of existing characters, forms, and document
formats.

Characters and forms can be designed on 2647A and 2648A ter-
minals. Templates and terminal key reference cards are provided
as a quick guide to the functions performed by the terminal keys.
You can also use the 9874A Digitizer and the 9111A Graphics
Tablet as aids in designing characters. In addition to the ter-
minals listed above, you can run IFS/2680 on the 2640B, 2645A,
and the 2641A.

A 4-day customer training course is available and is designed for
forms and character designers and for programmers. The course
provides a basic orientation to the Laser Printing System as well
as definition and potential application of terms that are spe-
cific to the system. The major emphasis of the course is a
series of modular hands-on exercises. In these self-paced exer-
cises, the student designs a character font or logo and a form,
defines the layout details, and then prints the resulting docu-
ment on the 2680A.

The reference guides defining the design and formatting software
are listed below. These guides are in a comfortable 9x9 size

binder. The loose-leaf pages can easily be removed for changes
and insertions of material.
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The IDS/CHAR guide is primarily for graphics designers and others
who have a basic understanding of typesetting terminology. Simi-
larly the IDS/FORM guide is for those whose function is to design
forms. The IDS/3000 guide may be used by many different users
with or without programming experience; their common goal is to
use the capabilities of the 2680A to print specific documents.

The following is a list of part numbers for the customer course,
and terminal and digitizer overlays. Also included are part num-
bers for both the hardware and software reference manuals.

CUSTOMER TRAINING COURSE

2680 Laser Printing System Course...... cevaen eesss..P/N 22838A/X
OVERLAYS
IDS/3000 Templates for the HP2647A..... seeees....P/N 36581-60001

IDS/3000 Templates for the HP2648A...............P/N 36581-60002
REFERENCE MANUALS

IDS/CHAR Reference Guide....eeeeeeeeeeneeeenees..P/N 36581-90001
IDS/FORM Reference Guide...eeeeeeeeeens ceceeeean .P/N 36581-90002
IFS/3000 Reference Guide..ceseeeeveeeesencacannns P/N 36581-90003
2680A Operator's Handbook........... ceeessseases.P/N 02682-90901
2680A Service Manual............ ceetsssseatevsaean P/N 02682-90904

36



Intgractive IDS/CHAR |DS/Form
g;::g“m Egaroatl:)t:r_and Forms Design
IDS/3000 go esign Design Phase
Cell Forms
Files Files
Page and .
Job Format
Specification
Interactive
Formatting Format
System Phase

IFS/3000 / \

Environment
Files

HP 2680 Intelligent
Page Printer

HP 3000 o o .
User Spooler/ rinting
Phase

Program File
— System 1
Intrinsics

Figure 1. HP2680 Laser Printing System
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Using IFS/3000 Intrinsics

by Carolyn Spitz, Computer Systems Division
and John Ramuta, Bay Area EDP

IFS3000 intrinsics are the set of procedures that control the
HP2680A Laser Page Printer. Using these intrinsics, you can
programmatically change forms, change print direction, use alter-
nate character fonts, and many other operations. The HP2680A4,
together with the IFS3000 intrinsics, provides much more flexi-
bility than normal line printers. 1In addition to traditional
"print-and-space" applications, you can write to forms by re-
ferencing the various fields with their symbolic names.

To use the intrinsics, you need to create an environment file
with IFS2680 that contains the forms, character sets, etc., to be
referenced by the program. (When using environments, it may be
necessary to "PREP" programs with larger MAXDATA than was pre-
viously needed.) The intrinsics are callable from COBOL, FORTRAN,
BASIC and SPL. This article will describe six frequently used
IFS3000 intrinsics with explanations of the parameters required.
A simple programming example is provided for each language.

Some basic rules apply to all intrinsic calls. All parameters
are passed by reference, and all parameters are required. Each
intrinsic has a communication area as its first and perhaps only
parameter. PINITIALIZE must be the first IFS3000 intrinsic an
application program calls; it is only called once. It initial-
izes the communication area that is used to pass information
among the intrinsics and to the user. The "COMAREA" also con-
tains information about character fonts, logical pages and data
which allows symbolic access to fields within forms.

The communication area is a logical array (SPL conventions will
be used when discussing data types) and is passed as the first
parameter of PINITIALIZE. Its size will depend on the environ-
ment file but it should be at least as many words as were dis-
played on the IFS2680 main menu when the environment wa