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HEWLETT ﬁ PACKARD

The HP 3000 Systems at a Glance

The HP 3000 family of computers, comprised of
both Series | and Series 11 systems, offers you a
broad range of capabilities and performance. The
expandable hardware configurations and upward
software compatibility of all the models allow you
to choose the system that best fits your current
needs, while protecting your investment for the
future. A full range of peripherals, programming
languages, data base management packages, and
hardware/software options for data communica-
tions exist for additional system enhancement. To
simplify a comparison of the Series | and Series [
systems, the following discussion and chart outline
the features of each.

HP 3000 Series | Systems

To satisfy the data processing needs of many organizations
for a powerful yet low cost general purpose computer,
Hewleit-Packard offers the HP 3000 Series |. By integrating
new CPU backplanes, card cages, peripherals, and peripheral
controtlers with previously employed mainframe com-
ponents, Hewlett-Packard is able to produce a system that
represents a truly exceptional value. Approximately 85% of
the cost of the standard system is new. The system is fully
warranted and supported.

HP 3000 Series | System

The standard Series | configuration incorporates a CPU bay
with a 128 kilobyte core memory, magnetic tape bay with a
1600 bpi tape unit, 50 megabyte disc drive, interactive
system console, system desk, the MPE-C operating system,
and the fundamental operating software. Optional line
printers, card readers, terminals, and other peripherals and
software can be added to the system to meet your
applications requirements.

HP 3000 Series 1l Systems

The HP 3000 Series I Computer Systems are the result of a
continuing development program incorporating the
state-of-the-art in computer architecture, sophisticated
software systems, and advanced system devices. All these
elements have been considered concurrently in the design
process to produce a significant advance in data processing
price/performance.

HP 3000 Series IT System, Model &

The HP 3000 Series || Model 6 is a general purpose, entry
ievel Series [l computer system. Supporting up to 32
interactive terminals, the standard Model 6 incorporates
128 kilobytes of fault control memory (expandable to
512kb}, a 50 megabyte disc drive connected to a high-speed
selector channel, a 1600 bpi industry-compatible magnetic
tape drive, a 16-port asynchronous terminal controller, and
an HP 26408 Interactive Display Terminal as the system
console. Alsa included as part of all Model 6 systems are
the MPE Il operating system and the fundamental operating
software.

Due to its greater 1/0 capacity, the HP 3000 Series 11
Madel 8 is suited for larger system configurations requiring
more peripherals and controllers. The standard Model 8
comes equipped with 320k bytes of fault control memory
{expandable to 512kb). |t also has all of the hardware and
software features of the Model 6, as well as an additional
bay which accommodates greater peripheral expansion,
permitting support of up to 64 interactive terminals. As
with the Model 6, all Model 8 systems include the MPE Il
operating system and the fundamental operating software,




which consists of the SPL/3000 {Systems Prograrnming
Language) compiler, and a package of utilities for file
copying, sorting, and merging, and text editing,

All peripheral devices described in this configuration guide
can be connected to either a Model 6 or 8. In addition, all
software products will run on either model, provided the
system has a minimum of 192k bytes of memory.

HP 3000 Series 1t System, Model 8

™
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Series |—Series Il museum
Comparison Chart

Series | Series i

Hardware . Hardware

128 kb core memory with parity

Up to 16 terminals

48-bit floating point precision

192 firmware instructions

One asynchronous terminal controller

One or two printers and controllers

103 modem ceontrol - optional

880 kb/second multiplexer channel

1.9 Mb/secend selector channel & central data bus
& standard /O slots {additional 10 slot option}

Up to 7 additional 7920s
Up to 3 additional mag tapes
Card reader/punch
Read 175 cards/minute
Punch/print 27 to 40 cards/minute
Software
MPE-C

L anguages

« COBOL » RPG

e FORTRAN e BASIC {compiler & interpreter)
s SPL

File access and organization
Sequential
Direct (Random)
IMAGE/QUERY
Up to 16 data extents.
Data set cannot cross volume boundry.
INDEX/3000
1 key.
Single user update.
Muitiple user inquiry.
Communications
2780/3780 Emulation

Additional application software
DEL/3000
Scientific Library
SI15/3000

Terminal type recognition user specifiable.
Power faii/manual restart.

Up to 96 open files per program.

Spoolfiie size untimited.

Up to 16 file extents.

File cannot cross volume boundry.

128 kb to 512 kb fault contro!
semiconductor memory

Up to 63 terminals

64-bit floating point precision

209 firmware instructions

Up to 4 asynchronous terminal cantrollers

Up to 4 printers and controlers

103 modem control included

990 kb/second multiplexer channel

2.86 Mb/second selector channe! & central data bus

10 standard 1/0 slots {model 6}, 23 standard 1/O slots
{model 8)

Up to 7 additional 7920s

Up to 7 additional mag tapes

Card reader/punch

Read 200 cards/minute
Punch/print 45 to 75 cards/minute

Software

MPE-11 is a larger, enhanced version of MPE-C with
additional termina! handling capability.

Externally, to the user, MPE-11 is very similar to
MPE-C but internally it is different.

Languages

« COBOL ¢ RPG

e FORTRAN o BASIC (compiler & interpreter}
e SPL e APL

File access and organization
Seguential
Direct {(Random)
IMAGE/QUERY
Up to 32 data extents.
Data set can cross volume boundry.
KSAM/3000 '
16 keys.
Concurrent update and inquiry capability.

Communications
2780/3780 Emulation
DS/3000

Additional application software
DEL/3000

Scientific Library
S15/3000

Terminal type recognition automatic.

Power fail/auto restart.

Up to 255 open files per program.

Spoolfile size is limited to 32 configurable exients.
Up to 32 file extents.

File can cross volume boundry on extent boundry.






HP 3000 Series |
Configuration Guide

Features

128-kilobyte core memory

Multiprogrammed operating system

Concurrent CPU and 1/O operation

Integrated terminal access

50 megabytes of disc storage

Software compatible with other HP 3000 models

Series | is a general purpose computer system designed for
educational, commercial, and scientific applications. The
system features concurrent batch and terminal access, and
can be adapted to a dedicated application, yet retains its
flexibility and performance for adaptation to a variety of
tasks.

Hardware supplied
The HP 3000 Series | hardware includes:

Central processing unit {CPU}

128-kilobyte core memory

192 firmware instructions

System clock

16-port asynchronous terminal controller

System 1/0 Multiplexer

System desk, two cabinet bays, card cages, and power
supplies

30030 A high-speed selector channel

2640B CRT console with the HP 13234 A additional

4 kilobyte memory

30229 A Disc cantroller with 7920A 50-megabyte disc
unit

30215A Magnetic tape controller with 7970E 1600 bpi
magnetic tape unit

5 spare 1/0 slots

60 Hz, 12.6 KVA lIsolation transformer

Software supplied

¢ Multiprogramming Executive operating system {MPE-C}
HP 3000 Series | Fundamental Qperating Software,

including:

¢ System Programming Language (SPL)
e Texteditor (EDIT}
e Program debugging aids (DEBUG and TRACE}
e File-copying utilities (FCOPY)

o Sort and merge package (SORT)

e Compiler library

How to configure a system

When choosing options denoted by “circles”, be certain to
write the number of the interface slot which the option will
occupy in the open circle beside the selected option; then,
cross out the numbered circle connected to the |OP Bus to
show that the interface slot is no ionger available. For

example:

5.
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As a result, the options that have been chosen and the
interface slots they occupy will be evident at a glance. Do
NOT EXCEED THE TOTAL NUMBER OF AVAILABLE
INTERFACE SLOTS ON THE 10OP BUS. If more than five
interface slots for additional devices are selected, then the
expanded 1/0 option 300 or product number 30413A must
be ordered. This option provides ten additional 1/0O slots on

the |0OP bus.

Site preparation data

50 Mb DISe DRIVE TWO SYSTEM BAYS GRT CONSOLE \ND DESK
USA NON-USA uUsa NON-USA USA NON-USA
{60 Hz) (50 Hz} {60 Hz) (50 Hz} (60 Hz) (50 Hz}
VOLTAGE 115 230 208 phase/phase 230 115 230
PHASES 1 1 3 1 1 1
CURRENT PER PHASE 4 5A 2.3A ot *12A 1.3 0.7
CONNECTION CODE C E M M |3 F
HEAT CUTPUT {per hour) 2200 bty 554 kecal 14000 biu 3500 kcal 483 btu 129 kceal
WEIGHT 240 b 109 kg 7901b 358 kg 139 ib 64 kg
SIGNAL CABLE LENGTH > * — - 20 ft 7.6m

*

Plan for 300% overcurrent turn-gn surge.

¢ A=G.5A;B=T1A C=2A.

** Up to eight disc drives may be daisy-chained to a controlfer. The cable length from the controller to the first drive is 18 ft. (5.5 m)l. The

cable length between disc drives is 8 ft. (2.4 m).

In addition, each drive also has a cable back to the controliler. The length of this cable for each drive is 80 fr. (15.2m).
The maximum cumuiative length of daisy-chained cable is 74 ft. (22.5mj.




Devices identified with triangles or squares will function
only in the positions designated by matching geometric
shapes.

Equipment Supplied {Standard Configuration). Products in
“clear white" outlined by “solid lines".
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The “Pricing Guide™ at the rear of this publication may
offer additional specific qualifications for selecting options.

Connecting Additional Terminals. One asynchronous
terminal controller {ATC) is supplied. |t permits the
connection of up to 16 terminals. The system console
does not count as one of these terminals.

Dise Drive. One 50 Mb Disc Subsystem with controlier is
supplied, connected directly to the Central Data Bus
through a Selector Channel. The controller can handle a
total of 8 drives, 400 Mb maximum capacity.

Magnetic Tape Units. One 1600 bpi magnetic tape drive is
supplied and is connected through a controller to the
system. An 800 bpi drive may be selected as an alternative.
The supplied controller can also handle up to three extra
drives of mixed densities {up to a total of four).

Additionally, a second controller may be ordered which can
also support up to four drives of mixed densities. A
maximum of two controllers and four drives can be
attached to a system.

Each additional tape drive ordered will be supplied in a
cabinet attached to the system bays. See the 7970 data
sheet for further configuration details on extra drives.

Line Printers. Eight options are available; as many as two
printers may be connected to any Series | System.

Modem Support. Modems supported for the HP 3000
Series | are:

Half/Full Speed

Type Duplex tcps)
Bell 103A Full 30
Bell 113A Full 30
Bell 202C Half 120
Vadic 300 Full 30
Vadic 3400 Full 120

Environmental specifications
The following specifications apply to any HP 3000 Series |
configured with any combination of the peripheral devices

listed in this data book. It is not necessary to consider each
device separately.

Temperature (operating)
60" — 82°F (16" — 28°C)

Relative humidity

50 - 80% non-condensing. Maximum wet bulb tempera-
ture 78°F.

Line voltage
116V +5%, -10%. (For 3-phase inputs this is the
neutral-to-phase specification for each phase).
230V +5%, -10%.

Line frequency
50 or 60 Hz, 0.5 Hz.

Maximum rate of temperature change
10°F/Hr. (5.5°C/Hr.)
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Configuration diagram for HP 3000 Series | Systems
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HP 3000 Series |
Fundamental Operating Hardware

Features

Hardware-implemented stacik

192 unique instructions

33 registers, 16 accessible to user programs
175-nanosecond microinstruction time

16- and 32-bit integer arithmetic

32- and 48-bit floating point arithmetic
28-digit packed decimal arithmetic

The basic hardware of the HP 3000 Series | System consists
of a Central Processing Unit (CPU), Input-Output Processor
{1OP) and Core Memory, interconnected via a high speed
central data bus. A separate Input-Output Processor bus
connects external devices to the system, Additionally, the
multiplexer channel contains a processor capable

of simultaneous execution of up to 16 1/0 programs.
Terminals are interfaced to the QP bus through an
asynchronous terminal controller capable of connecting 16
terminals to the system. A selector channel provides high
speed peripheral devices with a direct link to the central
data bus,

Central processing unit (CPU)

The three major components of the CPU are instruction
decoder, firmware storage and controi, and hardware
processor.

The nstruction Decoder unit converts an instruction in the
Current Instruction Register (CIR) into a starting address
for the micracode contained in a Read-Only Memory
(ROM), and determines various initial conditions required
for executing the instruction. As the current instruction is
being executed, the next instruction is fetched and placed
into the Next Instruction Register (NIR). Upon completion
of the current instruction, the contents of N|R are loaded
into CIR and the cycle is repeated. This “pipelining’” of the
current instruction execution with the next instruction-
fetch improves throughput by overlapping operations.

The Hardware Processor consists of an arithimetic-logic unit
shifting network, 33 specific purpaose registers and related
data manipulating and testing logic. Table | fists the 33
registers and their associated functions.

]

The four top-of-stack registers are of special interest. In
order to improve execution speed, up to four elements
from the top of a user's data stack may be contained in
these registers. This allows many functions to be treated as
register-to-register operations rather than the slower-speed
memory-to-register or register-to-memory type operations.
These registers are manipulated by the CPU, and their use is
fully transparent to the user.

Firmware Storage and Control consists of microcode,
stored in read-only memory {ROM), and associated control
logic. Microcode routines control the operation of the

CENTRAL DATA BUS

I

L

1L

Core Core Port -
Memary Memory Controller | Selector Device
Channel Controlies

I 10P BUS |

cPU 10P I 7 L ] I |

Asynchronous Multiplexer Device Device
Terminal Channel Controller Cantrotler
Contreller [ l I




TABLE |

REGISTERS ACCESSIBLE 7O THE PROGRAMMER

REGISTER FUNCTION

PB
P Code Segment Painters
PL

DL_]

OB
Q
SM
SR
Z

RA
R8
RC
RD

- Stack Peinters

||

- Top of Stack Registers

X Index Register
STA Status Register
SWCH Switch Register

REGISTERS DEDICATED FOR SYSTEM USE

CIR Current Instruction Register

NIR Next Instruction Register

SPO
SP1
SpP2
5P3
CTR
CPX1
CPX2
MOoD ]

10A .
10D }— I/0 Registers

PCOR
UCCR Memory Address and Data Registers

OPND

RAR i— Fi Add Regi
SAVE Irmware ress Registers

- Seratch Pad, Flag, and Interrupt Registers

Instruction Decoder and the Hardware Processor, in order
to create the 3000 Series | operating environment —
including the 182 instructions available to the programmer.

All instructions are 16 bits in length except stack opera-
tions, which are 8-bit instructions. These include a variety
of memory reference, branch, arithmetic and data manip-
ulation instructions that operate on integer, real, logical,
packed decimal, character and string data. Floating point
arithmetic can be performed in single precision (32 bits} or
extended precision (48 bits), integer arithemtic in 16-bit
and 32-bit lengths, and packed decimal instructions extend
to 28 digits of precision. In addition, there are a number of
instructions designed to aid in creating the multi-
programming environment of the Series |. These include
procedure call and exit instructions and others which
implement various operating system functions previously
done in software.

Input output processor (1OP)

The Input/Qutput Processor controls the |OF bus and
interrupt lines, providing the communications and data
path between the CPU and 1/O devices for direct 1/0
operations and interrupt processing, and also provides a
data path between memory and 1/0 devices for program-
med |/O operations.

I/Q operations are divided into three categories, Direct 1/0,
Programmed |/0, and Interrupt Processing. Direct /O
operations take place as a result of 1/0 instructions
executed by the CPU; they result in transfer of a word of
information between the CPU and an |/Q device through
the 1OP or cause a control function to take place in the 1/0
system. Devices connected to a Multiplexer (see Peripheral
1/0 Hardware} may use programmed 1/0, with the Funda-
mental Series | hardware. Once started, programmed /0
operations can (through the execution of I/O programs
stored in memory} transfer block(s) of data between 1/0
devices and memory, and perform other device control
functions without further CPU intervention or attention.
The IOP also accepts interrupt requests from the device
controllers, interragates them by means of a poll line to
find the highest priority request, sends an interrupt signal
to the CPU and supplies it with the number of the inter-
rupting device.

Peripheral 1/O hardware

Features

Peripheral interfacing to the HP 3000 Series |
16 port terminal-controller
880 kilobyte/second 10P bus transfer rate

Support for 14 device controllers on the multiplexer
channel

® Options for Bell 103A, 113B and 202C and Vadic 300
and 3400 modem support

® System console

The peripheral 1/0O hardware cansists of the |OP bus,
interrupt lines, and a multiplexer; these provide the basic
peripheral interfacing capabilities. Additionally, an
asynchronous terminal controller provides for the
interfacing of log-on terminals.

|OP Bus

All devices are connected to the I10P bus, (some are also
connected via a multiplexer). The maximum transmission
rate of the 10P bus is 880 kilobytes per second.

30032B Asynchronous terminal controller

The Asynchronous Terminal Controller {ATC} is designed
to interface user terminals to the HP 3000 Series | via the
I0P bus. Up to 16 terminals can be interfaced. Terminals
can be hardwired or connected through Bell 103A, 113B,
and 202C and Vadic 300 and 3400 modems. The modems
listed are for dial-up use. Hewlett-Packard does not support
the use of leased lines with the Series | HP 3000 computers.
The system console does not occupy & terminal port.
Sixteen terminal ports are available. '



Multiplexer

The multiplexer performs programmed 1/Q operations for
up to 14 device controllers concurrently. All device
controllers may be involved in programmed /0 operations
simultaneously, The multiplexer is connected to the 10QP
bus, through which 1/0 program words are fetched from
memory. A solid state memory in the multiplexer is divided
into sections, one for each device controller. Typically, this
memory contains the current 1/O program word and refated
information for each device. When a device is selected for
service, the multiplexer executes the indicated operation

{or portion thereof) in conjunction with the device
controller.

Selector channel

The Selector Channel interfaces high speed peripheral
devices to the HP 3000 Series |, and connects to the central
data bus through a port controller, High-speed peripherals
access the selector channel through their device controllers;
the selector channel is used in interfacing the 30229A disc
controller which is supplied as part of the standard

HP 3000 Series I,

System physical characteristics

Height Width Depth Ship. Weight
UNIT fnches cm Inches cm inches cm Ibs kg
CPU BAY 64.5 163.2 21 53.3 33 83.8 559 254
P10 BAY 64.5 163.2 21 53.3 33 83.8 539 245
7920A DISC 32.5 82.5 19.65 50 32 81.3 345 157
TABLE 285 724 48 122 31 78.7 124 56.4
HP 2640B 13.5 34.3 17.5 44.5 255 64.8 44 1 17

10
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MPE-C Multiprogramming Executive

Features

® Concurrent multi-lingual capability,
FORTRAN, COBOL, RPG, BASIC, and SPL
Multiprogramming

Virtual memory

Stack architecture

Simple and powerful command language
Complete accounting of resources

File backup and security

Relocatable program modules
Recursivity/reentrancy

Dynamic resource allocation

Remote processing via terminals
Spooling — input and output

Power fail/manual restart

MPE-C is a general purpose, disc-based software operating
system that makes possible concurrent execution of many
programs in a multi-lingua!l environment. When a user
program enters execution, the instructions within it are
executed on a multiprogramming basis. Should one job be
temporarily suspended, perhaps to await the completion of
an |/O operation, another can immediately empioy the
central processor. Thus, when many users are active in the
system, uninterrupted processing and high user throughput
can be maintained.

User programs are independent of the mode through which
they are input; the user can run the same code from either
traditional batch input devices or interactive terminals. In
fact, the same system code is used to accomplish particular
functions in either mode, resulting in storage economy and
reduced overhead.

Stack architecture and virtual memory

The employment of stack architecture by MPE-C auto-
matically provides the separation of code from a user’s
data. This separation of data from code provides for both
recursivity and reentrancy of user programs. That is, one
copy of a program can be shared by many users while each
still operates in his own environment free from interference
by the other users.

Storage for local data is allocated only as needed and is
automatically freed when no longer required, allowing reuse
of that area of memory by other parts of the program.
Consequently, programs require less storage than conven-
tional systems.
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MPE-C virtual memory provides a total memory space that
far exceeds the main memory of 128k bytes. Programs are
logically divided into variable length segments of code and
data which reside in disc memory. Only those code and
data segments required at a particular time are required to
be in main memory; when a code segment is no longer
needed it can be overwritten by a new segment. Segments
can contain the operating system, users’ code and data
areas. The management of the segments is automatically
handled by MPE-C, transparent to the user.

Storage economy

MPE-C provides economized use of main memory and
secondary mass storage, freeing the maximum storage
possible for user programs and data. Priorities are used to
control main-memory resources, eliminating the need for
fixed or variable memory partitions to support MPE’s
unified multi-lingual, multiprogramming environment. Main
memory is allocated for temporary and local variables only
when needed, and is de-allocated when a procedure exits.
Disc storage is automatically allocated as needed, and files
on disc can be accessed simultanecusly by many users, or
protected by means of a flexible set of security measures.

Command language

The simplicity of the command language greatly enhances
the MPE-C System’s usability. The user interfaces with
MPE-C through commands {for general functions external
to his programs) and intrinsic calls {for specific functions
invoked during program execution). Common system
commands are used to initiate and terminate jobs and
sessions, re-specify file characteristics, compile and execute
programs, and call various utility subsystems. The program-
mer need learn only one set of conventions for using these
facilities because they all use the same command formats,
special characters, and error-diagnostic methods. Intrinsic
calls implement such functions as reading, writing on, and
updating files, skipping forward or backward on a file, or
returning system table information to the user’s program.
These intrinsic calls are available not only to the SPL
(Systems Programming Language) but also to the higher
level languages, BASIC, FORTRAN, RPG, and COBOL.

File management capabilities

MPE file system provides user program interaction with /O
devices in a manner that is device independent. Thus, for
example, any program can read data from either a card
reader, tape, or disc without changing the program.

File commands aliow programs to referenice files without
specific knowledge of their actual names or characteristics,
and allow file specifications to be altered at runtime.
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The file system simplifies /O programming and provides a
straightforward method to access data. Files can be
accessed in any language. All 1/0 is handled by the file
system; therefore programs become device independent.

The file system security and account/group/user structure
provides many classes of security for user files. Access to
files may be controlled at several levels which range from
unrestricted access by anyone to controlled access available
only to the creator of the file. For example, a user could
make his data file available to any other user in a ‘read-
only’ mode, while only members of his immediate account
can append data to the file. The file and account/group/
user structure provides the user with security and integrity.

Spoaling

Jobs and job input/output are automatically buffered, if
desired, thus removing the contention that would normally
be encountered with non-shareable devices.

This spooling capability requires no modification to
programs or data to implement, thus it is *‘transparent” to
the HP 3000 user. For example, a simple STREAM
command can be used to initiate a spooled job. After a
spooled job is started a SHOWJOB Command will inter-
actively display the status of the joh.

Accounting

Accounting capability enables the HP 3000 system manager
to set CPU time, connect time and disc space limits on
individual accounts, and to obtain reports of the usage of
these resources broken down by individual group. It also
enables an account manager to set limits and obtain reports
on groups within his account. Job/session data is also
provided to individual users to enable the placement of
limits on jobs.

Through the logging capability, the system supervisor can
collect a record of system activity at the user level on a disc
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file. The collected data enables the writing of a billing
program which takes into account use of significant system
resources, or to analyze the manner in which the system is
used. Examples of statistics collected are amounts of virtual
memory used by a process, number of 1/0 transactions to a
file, number of processes created, use of files by name, etc.

Debugging facilities

Extensive system tools are provided for indepth debugging
of System Programming Language {SPL) programs. These

capabilities are especially useful when machine dependent
routines are being developed.

System generation and maintenance

MPE-C consists of a single operating system which can be
specifically taitored to the installation needs within
minutes. Through the system generation facilities, file
directories and files modified as of a specified date can be
dumped to tape. This capability, along with the standard
system reload procedure, provides for complete file backup.
Systern generation is a simple, straightforward process.

Supporting software

Standard programming languages and software subsystems
greatly enhance and complement the capabilities of MPE-C.,
These systems include the languages COBOL, RPG,
FORTRAN, BASIC, and SPL, plus a text editor, file copier,
sort/merge package, scientific library, utility functions, and
system diagnostic software.

Diagnostics

Two levels of diagnostic software help identify and
diagnose hardware problems in the HP 3000 system. The
fevels of diagnostics are:

* Stand-alone diagnastics

* Interactive diagnostics generator {(SLEUTH)



HP 3000 Series |l
Model 6 Configuration Guide

Features

128-kilobyte fault control memory
Multiprogrammed operating system
Concurrent CPU and 1/O operation
Integrated terminal access

50 megabytes of disc storage

Software compatible with other Series || models

Model 6 is a general purpose computer system designed for
educational, commercial, and interactive scientific applica-
tions. The system features concurrent batch and terminal
access, and can be adapted to a dedicated application, yet
retains its flexibility and performance for adaptation to a
variety of tasks.

Hardware supplied
The HP 3000 Series |1, Model 6 hardware includes:

Central processing unit {CPU)

128-kilobyte fault control memory

209 firmware instructions

System clock

16-port asynchronous terminal controller

Modem support {for type 103A or equivalent}
16-Channel System /O Multiplexer

System desk, two bays, card cages, and power supplies
300308 high-speed selector channel

2640B CRT console with 4-kilobyte memory
30229A Disc controller with 7920A 50-mb disc unit
7970E 1600 bpi magnetic tape unit with controller
10 spare 1/Q slots and space for 512k-byte memory
60 Hz, 12.6 KV A Isolation transformer

Software supplied

& Multiprogramming Executive || operating system
{MPE 11}

HP 3000 Series |11 Fundamental Operating Software (ini-

tial payment in system price) which includes:

System Programming Language (SPL}

Text editor {(EDIT)

Program debugging aids (DEBUG and TRACE)

File-copying utilities {(FCOPY)

Sort and merge package (SORT)

Compiler library

How to configure a system

When choosing options denoted by “'circles,”” be certain to
write the number of the interface slot which the option will
occupy in the open circle beside the selected option; then,
cross out the numbered circle connacted to the |OP Bus to
show that the interface slot is no longer available. For
example:

L4 10P BUS
-
r———==-T " bl
26408 CRT Console B126A
with 13234A (:) 1 Pigit L |
\Q adent nal 4kb Memary _ Dlover tmerlees
300328 upte {0 Hordwired sl tnterface
Asynchronous L1 S Aot S 4
Terminal Contraller Terminals O‘* 303604 |
System Opton - 103 | jHardwired Seriat Intartas
Supports 103 Modem Note: Maximum 2 hargwirad
\@ setial ingeriaces per ystem.

§ Systern Option - 110 Siot
! Sepporrs 207 Modem_j Reserved

As a result, the options that have been chosen and the
interface slots they occupy, will be evident at a glance. DO
NOT EXCEED THE TOTAL NUMBER OF AVAILABLE
{NTERFACE SLOTS ON THE IOP BUS.

Devices identified with triangles or squares will function
only in the positions designated by matching geometric
shapes.

Site preparation data

50 Mb DISG DRIVE TWO SYSTEM BAYS CRT CONSOLE AND DESK
UsA NON-USA USA NON-USA USA NON-USA
{60 Hz) {50 Hz) {60 Hz) {50 Hz} (60 Hz}) (50 Hz}

VOLTAGE 15 230 208 phase/phase 230 116 230
PHASES 1 1 3 1 1 1
CURRENT PER PHASE 45A 2.3A *t * 12A 1.3 0.7
CONNECTION CODE C E M M F F
HEAT QUTPUT [per hour) 2200 btu 554 kcal 14,000 btu 3500 keal 483 btu 129 keal
WEIGHT 240 1b 109 kg 7901b 358 kg 139 b 64 kg
SIGNAL CABLE LENGTH ** * - — 25 ft 7.6m

*

Plan for 300% overcurrent turn-on surge. + A=9.5A; B=11A C=2A

** Up to eight disc drives may be daisy-chained to a controller. The cable length from the controller to the first drive is 18 ft. (5.5 m). The

cable length between disc drives is 8 ft. (2.4 m),

In addition, each drive also has a cable back to the controlier. The length of this cable for each drive is 50 ft. (15.2 m).
The maximum cumulative length of daisy-chained cable is 74 ft. (22.5 m). Longer cables may be special ordered, but this is not advised.
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Equipment Supplied (Standard Configuration}, Products
“clear white” outlined by “solid lines,”

n

300308
Part Controlier

an
Selector Channel

302729A
Controiler

Optional Equipment. Products in “gray screen”’ outlined by
“interrupted lines,"”

o e
1ne Printar
O R |
302094
Lina Printer

Contraller
|
H L [N

Controiler

02094
O—| Line Fn“:er }—’D
p Sorwealler
Note:

Maximum 4 Ling
Printers per Systermn

The *'Pricing Guide™ at the rear of this publication may
offer additional specific qualifications for selecting options.

Interfacing Optional Equipment Through Interface Slots.
10 interface slots (numbered “‘circles” connected to the
{OF Bus) are available for additional products, and can be
occupied by optional equipment identified with an at-
tached “circle.”

Connecting Additional Terminals. One asynchronous termi-
nal controlter (ATC) is supplied. It permits the connection
of up to 16 terminals {one of the 16 ports of the ATC is
occupied by the system console). One additional ATC with
a capacity to interface 16 terminals, can be supported by
the Mode! 6.

Disc Drive. One 50 Mb Disc Subsystem with controller is
supplied, connected directly to the Central Data Bus
thraugh a Selector Channel. The controller can handle a
total of 8 drives.
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Magnetic Tape Units. One 1600 bpi magnetic tape drive is
supplied and is connected through a controller to the sys-
tem. An 800 bpi drive may be selected as an alternative,
The supplied controller can also handle up to three extra
drives of mixed densities {up to a total of four},

Additionally, a second cantrolier may be ordered which
can also support up to four drives of mixed densities.

Each additional tape drive ordered will be supplied in a
cabinet attached to the systemn bays. See the 7970 data
sheet for further configuration details on extra drives.

Line Printers. Eight optians are available; as many as four
line printers may be connected to any Series |1 System.

Environmental specifications

The following specifications apply to any HP 3000 Series ||
Model 6 or 8 configured with any combination of the peri-
pheral devices listed in this data book. It is not necessary
to consider each device separately,

Temperature (operating)
60° -~ 86°F (16° - 30°C})

Relative humidity
50 - 80% non-condensing. Maximum wet bulb temper-
ature 78°F,

Line voltage
115V +5%, -10%. (For 3-phase inputs this is the neutral-
to-phase specification for each phase). 230V +5%, - 10%.

Line frequency
50 or 60 Hz, +0.5 Hz.

Maximum rate of temperature change
10° F/Hr. (5.5°C/Hr.}



CENTRAL DATA BUS

Maximum configuration diagram, model 6
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HP 3000 Series I
Model 8 Configuration Guide

Features

320-kilobyte fault control memory
Multiprogrammed operating system

Concurrent CPU and 1/0 operation

Integrated terminal access

50 megabytes of disc storage

Software compatible with other Series 11 models

Model 8 is a general purpose computer system designed to
handie a larger number of terminals for commercial, indus-
trial, educational, and scientific processing. The System
supports a number of batch peripherals, and has the capa-
city for up to 63 interactive terminals. It is the most
powerful Series Il standard configuration, and is compati-
ble with other Series |1 configurations.

Hardware supplied
The HP 3000 Series |1, Model 8 hardware includes:

Central processing unit {CPU)

320-kilobyte fault control memory

209 firmware instructions

System clock

18-port asynchronous terminal controiler
Modem support [for type 103A or equivalent)
16-channel System 1/0 multiplexer

System desk, three cahinet bays, card cages, and power
supplies

300308 high-speed selector channel

® 26408 CRT console with the HP 13234 A additional
4-kilobyte memory

® 7920A 50-megabyte disc unit with controller

30215A Magnetic tape controller with 7970E 1600 bpi
magnetic tape unit

® 23 spare slots and space for 512k-byte memory
60 Mz, 12.6 KVA Isolation transformer

Software supplied

® Multiprogramming Executive 11 operating system
(MPE 1§)

HP 3000 Series 1| Fundamental Operating Software (initial

payment in system price} which includes:

System Programming Language (SPL)

Text editor (EDIT)

Program debugging aids {DEBUG and TRACE)
File copying utilities (FCOPY)

Sort and merge package (SORT)

Compiler library

How to configure a system

When choosing options dentoed by “circles,” be certain to
write the number of the interface slot which the option will
occupy in the apen circle beside the selected option; then,
cross out the numbered circle connected to the |OF Bus to

show that the interface slot is no fonger avaitable. For
example:

System Optign - 110

Tston
‘L Supports 262 Modem_ﬁ Reserved

L 1OP BUS
. 26408 CAT Consale T Tz
\@ with 13234A @1 - !
additonal 4kb Memory L Jronerdneface
e T T 1
\@ _;; 30360A
300328 Ug ] O’ ardwired Serial Intmace'
Asynchronuus 1 e —
\@ Tarrminal Controller Termnals O I036CA \
Har dwi ol !
©) System Optian - 103 [Havdwired Serlal Interfacy
Supparts 103 Modem Nower M 3 hardwired
_\-® serinl interfaces par system.

| Devices

As a result, the options that have been chosen and the

interface stots they occupy, will be evident at a glance. DO

NOT EXCEED THE TOTAL NUMBER OF AVAILABLE

INTERFACE SLOTS ON THE 10P BUS.

There must be no more than 16 controllers on the system

{not including 30229 and terminal controllers).

Devices identified with triangles or squares will function
only in the positions designated by matching geometric
shapes.

Site preparation data

50 Vb DISG BRIVE THREE SYSTEM BAYS CRT CONSOLE AND DESK
USA NON-USA USA NON-USA USA NON-USA
(60 Hz) {50 Hz} (60 Hz) (50 Hz) (60 Hz) (50 Hz)
VOLTAGE 115 230 208 phase/phase 230 115 230
PHASES 1 1 3 1 1 1
CURRENT PER PHASE 6A 3A * 1 * 155A 1.3 07
CONNECTION CODE c E M M F F
HEAT OUTPUT (per hour) 2200 btu 554 keal 15,400 btu 3881 keal 483 btu 129 keal
WEIGHT 240 1b 109 kg 1010 b 458 kg 139 Ib 64 kg
SIGNAL CABLE LENGTH - - - - 25 ft 76 m

*  Plan for 300% overcurrent turn-on surge. + A= 114, 8= 13A; C=7A
“* Up to eight disc drives may be daisy-chained to a cantrolier. The cable iength from the controlier to the first drive is 18 ft. (5.5 m). The

cabie length between disc drives is 8 ft. (2.4 m).

tn addition, each drive also has a cable back to the controfler. The length of this cabie for each drive is 50 fr. (15.2m).
The maximum cumulative fength of daisy-chained cable is 74 ft. {22.5 ml. Longer cables may be special ordered, but this is not advised.
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Equipment Supplied (Standard Configuration}. Products
in “clear white” outtined by “solid lines."

CENTRAL DA

MCL

J0G0BA,
B4kb Memo: y

30008A
B4k Mernoey

3000BA
G4kb Memory

300084
Bdkb Mermory

Optional Equipment. Products in “'gray screen” outlined
by “interrupted lines.”

M 0z0ea |

0209
Line Printer &>
Cantralfer
302094
Lina Printer
Conrroliar

302094
Ling Printer
Controlier

302004

(A tne'branesr 1>

L Sty

The “Pricing Guide™ at the rear of this publication may

offer additional specific qualifications for selecting options.

Interfacing Optional Equipment Through Interface Slots.
23 interface slots (numbered “‘circles” connected to the
IOP Bus) are available for additional products, and can be
occupied by optional equipment identified with an attach-
ed “circte.”’

Connecting Additional Terminals. One asynchronous termi-

nal controller {ATC) is supplied. It permits the connection
of up to 16 terminals {one of the 16 ports of the ATC is
occupied by the system console). Three additional ATCs
with a capacity to interface 16 terminals each can be
supported by the Model 8.
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Disc Drive. One 50 Mb Disc Subsystern with contraller is
supplied, connected directly to the Central Data Bus
through a Selector Channel. The controller can handle a
total of 8 drives.

Magnetic Tape Units. One 1600 bpi magnetic tape drive is
supplied and is connected through a controller to the 5YS-
tem. An 800 bpi drive may be selected as an alternative.,
The supplied controller can also handle up to three extra
drives of mixed densities {up to a total of four).

Additionally, a second controller may be ordered which
can also support up to four drives of mixed densities.

Each additional tape drive ordered will be supplied ina
cabinet attached to the system bays. See the 7970 data
sheet for further configuration details on extra drives.

Line Printers. Eight options are available; as many as four
line printers may be connected to any Series |1 System.

Environmental specifications

The following specifications apply to any HP 3000 Series ||
Maode! 6 or 8 configured with any combination of the peri-
pheral devices listed in this data book. It is not necessary
to consider each device separately.

Temperature {operating)
60° - 85°F {16° - 30°C)

Relative humidity
50 - 80% non-condensing. Maximum wet bulb tempera-
ture 78°F.

Line voltage
116V +5%, -10%. (For 3-phase inputs this is the neutral-
to-phase specification for each phase). 230V +5% -10%.

Line frequency
50 or 60 Hz, +0.5 Hz.

Maximum rate of temperature change
10°F/Hr. (6.5°C/Hr.)



CENTRAL DATA BUS

Maximum configuration diagram, model 8
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HP 3000 Series I
Fundamental Operating Hardware

Features

Hardware-impiemented stack

209 unique instructions

38 registers, 20 accessible to user programs
175-nanosecond microinstruction time
Automatic restart after power failure

16- and 32-bit integer arithmetic

32- and 64-bit floating point arithmetic
28-digit packed decimal arithmetic

Byte manipulation

® & & % 5 5 & & &

Built-in bounds checking

The basic hardware of the HP 3000 Series || System con-
sists of a CENTRAL PROCESSING UNIT (CPUJ, IN-
PUT-QUTPUT PROCESSOR {IOP) and FAULT CON-
TROL MEMORY, interconnected via a high speed central
data bus. A separate Input-Output Processor bus connects
external devices to the system. Additionatly, the multi-
plexer channel provided contains a processor capable of
simultaneous execution of up to 16 |/0 programs.
Terminals are interfaced to the |OP bus through asyn-
chronous terminal controllers, each capable of connecting

16 terminals to the system, A selector channel provides
high speed peripheral devices with a direct link to the
central data bus.

Central processing unit {CPU)

The three major components of the CPU are Instruction
Decoder, Firmware Storage and Control, and Hardware
Processor.

The Instruction Decoder unit converts an instruction in
the Current Instruction Register {CIR) into a starting
address for the microcode contained in a Read-Only
Memory {ROM), and determines various initial conditions
required for executing the instruction. As the current
instruction is being executed, the next instruction is
fetched and placed into the Next Instruction Register
(NIR}. Upoen completion of the current instruction, the
contents of NIR are loaded into CIR and the cycle is
repeated. This “pipelining’’ of the current instruction
execution with the next instruction-fetch improves
throughput by overlapping operations.

The Hardware Processor consists of an arithmetic-logic
unit, shifting network, 38 specific purpose registers and
related data manipulating and testing logic. Table | lists
the 38 registers and their associated functions.

CENTRAL DATA BUS

| I

Il

Fauit FaultI Part
Contral Contro C ;
antrotler [ Selector Device
Memory Memory Channel Contraller
l 10P BUS
S I | L | ] L [
Asynchronous Asynchronous Asynchronaous Asynchronous (L\:A#E:Ligée‘zxer gg\r:it‘:f)ller
Terminal Terminal Terminal Terminat
Controller Controller Cantroller Controlier
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Table |

REGISTERS ACCESSIBLE TO THE PROGRAMMN

REGISTER FUNCTION

PB
P
PL
PB-Bank

DL

DB

Q

SM

SR

Z
DB-Bank
S-Bank

RA
RB
RC
RD

X
STA
SWCH
PCLK

- Code Segment Pointers
A

- Stack Pointers
-~

- Top of Stack Registers
-

index Register

Status Register

Switch Register
Program Clock Register

these registers. This allows many functions to bz treated
as register-to-register operations rather than the slower-
speed memaory-to-register or register-to-memory type
operations. These registers are manipulated by the CPU,
and their use is fully transparent to the user.

Subprogram’s view of the Data Stack

REGISTERS DEDICATED FOR SYSTEM USE

CIR

NIR

SPO
SP1
Sp2
SP3
CTR
ABS-Bank

CPX1
CPX2
MOD

I0A
10D

ACOR
DCCR
OPND

RAR
SAVE

Current Instruction Register

MNext Instruction Register

- Scratch Pad, Flag, and Interrupt Registers

} 1/0O Registers

} Memory Address and Data Registers

} Firmware Address Registers

The four top stack registers are of special interest. In
order to improve execution speed, up to four elemants
from the top of a user’s data stack may be contained in

DB =

DB plus direct
relative
GLOBAL VARIABLES addressing
{up to
DB+255}

DB - pius

indirect
GLOBAL ARRAYS relative

addressing

Q - minus
relative
PARAMETERS addressing

Q — {up to G - 63}

Q - plus direct

LOCAL VARIABLES relative
addressing

{up to Q+127)

Q - plus indirect
LOCAL ARRAYS relative
addressing

S - minus
TEMPORARY VARIABLES & relative
INTERMEDIATE RESULTS addressing

77 oros6

Z —
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Firmware Storage and Control consists of microcode,
stared in read-only memory (ROM), and associated con-
trol logic, Microcode routines control the operation of
the Instruction Decoder and the Hardware Processor, in
order to create the 3000 Series |l operating environment

—including the 209 instructions available to the programmer.

All instructions are 18 bits in length except stack opera-
tions, which are 8-bit instructions. These include a variety
of memory reference, branch, arithmetic and data manip-
ulation instructions that operate on integer, real, logical,
packed decimal, character and string data. Floating point
arithmetic can be performed in single precision {32 bits)

or double precision {64 bits), integer arithmetic in 16-bit
and 32-bit lengths, and packed decimal instructions extend
10 28 digits of precision. in addition, there are a number

of instructions designed to aid in creating the multiprogram-
ming environment of the Series |1. These include procedure
call and exit instructions and others which implement
various operating system functions previously done in
software.

Input/output processor (IOP)

The Input/Output Processor controls the |OP bus and
interrupt lines, providing the communications and data
path between the CPU and 1/0 devices for direct 1/O
operations and interrupt processing, and also provides a
data path between memory and 1/Q devices for program-
med /0 operations.

I/0 operations are divided into three categories, Direct
1/0, Programmed /O, and Interrupt Processing. Direct
1/Q operations take place as a result of 1/O instructions
executed by the CPU; they result in transfer of a word of
information between the CPU and an 1/0 device through
the |OP or cause a control function to take place in the
1/0 system. Devices connected to a Multiplexer {see
Peripheral 1/0 Hardware) may use programmed | /O, with
the Fundamental Series fl hardware. Once started, pro-
grammed /O operations can, {through the execution of
1/0 programs stored in memory) transfer block(s) of data
between /0 devices and memory, and perform other
device control functions without further CPU intervention
or attention. The IOP also accepts interrupt, requests
from the device controllers, interrogates them by means of
a poll line to find the highest priority reguest, sends an
interrupt signal to the CPU and supplies it with the number
of the interrupting device.

Peripheral 1/0O hardware

Features

® Peripheral interfacing to the HP 3000 Series ||
® 16 ports per terminal-controlier
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® Up to 4-terminal-controllers per system

® Support for 16 device controllers on the multiplexer
channel

® Options for type 202C, 2028, and 202T modems

® Type 103A and 113B modem support

The peripheral 1/0 hardware consists of the [0OP bus,
interrupt lines, and a multiplexer; these provide the basic
peripheral interfacing capabhilities. Additionally, an
asynchronous terminal controller interfaces log-on and
data-entry terminals.

30032B Asynchronous terminal controller

The Asynchronous Terminal Controller (ATC) is designed
to interface user terminals to the HP 3000 Series |l via
the 1OP bus. Up to 16 terminals (including the system
console) can be interfaced. Terminals can be hardwired
or connected through type 103A3, 113B, 202C, 2025,
and 202T modems. Terminais interfaced through the
ATC can be configured to the multiprogramming execu-
tive {MPE Il) as data entry terminals, under the user
program control, or as log-on terminals, accessing all the
capabilities of the HP 3000 Series Il. On the standard
Series |1 models, the system console occupies one terminal
port. Fifteen additional terminal ports are available before
expansicn to ancther controlier is necessary. Terminals on
HP 3000 Series 11 systems normally operate in character
mode, except when accessed via the Data Entry Library
(DEL/3000) when block mode is employed. Users who
wish to access terminals in block mode directly {i.e. not
using DEL/3000) must provide their own detection and
correction facilities for transmission errors by calling
operating system routines. The probability of transmission
errors occurring at 2400 baud is slight, and negligible at
1200 baud or lower.

Multiplexer

The multiplexer performs programmed 1/0 operations for
up to 16 device controllers concurrently. All device
controllers may be involved in programmed /O operations
simultaneously. The multiplexer is connected to the 1OP
bus, through which /O program words are fetched from
memory. A solid state memory in the multiplexer is
divided into 16 sections, one for each device controller.
Typically, this memory contains the current /O program
word and related information for each device. When a
device is selected for service, the multiplexer executes

the indicated operation {or portion thereof) in conjunction
with the device controller.



Fault control memory

Each fault control memory module consists of a memory
control and logging (MCL) board; fault correction array
(FCA) boards; and up to four memory array boards, each
containing 64 kilobytes of memory with an access time
of 350ns and an effective memory cycle time of 700ns.
Additionally, each HP 3000 Series Il System contains a
fault logging interface {FLI) board.

The memory control and logging board {MCL} controls
memory module operation, interfaces it to the system
and contains storage for the logging of (corrected) faults.

The fault correction array board expands each memory
word to 21 bits, in order to store the information neces-
sary for fault detection and correction.

The fault correction array (FCA) boards interface the
storage used for logging of faults {located on the MCL

board in each memory module}, to the Series |1 1/O sys-
tem. MPE-I| uses these boards to periodically read this
information and store it in a disc file. This file is accessed
by an HP Customer Engineer, from a terminal on the
systern, while performing preventive maintenance. If
memory chips have a history of failures, they are replaced
during maintenance.

Selector channel

The Seiector Channel interfaces high speed peripheral
devices to the HP 3000 Series I, and connects to the
central data bus through a port controller. High-speed
peripherals access the selector channel through their
device controllers; the primary use is in interfacing the
disc controller which is supptlied as part of the standard
HP 3000 Series I System.

museumn
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MPE Il Multiprogramming Executive

Features

® Concurrent multilingual capability, COBOL, RPG,
FORTRAN, BASIC, APL, and SPL

Multiprogramming

Virtual memory

Stack architecture

Simple and powerful command language
Complete accounting of resources
File backup and security
Relocatable program modules
Recursivity/reentrancy

Dynamic resource allocation
Remate processing via terminals
Spooling — input and output
Power fail/automatic restart

MPE 11 is a general purpose, disc-based operating

system that makes possible concurrent execution of many
programs in a multilingual environment. When a user
program enters execution, the instructions within it are
executed on a multiprogramming basis. Should one job
be temporarily suspended, perhaps to await the comple-
tion of an /O operation, another can immediately employ
the central processar. Thus, when many users are active
in the system, uninterrupted processing and high user
throughput can be maintained.

User programs are independent of the mode through
which they are input; the user can run the same code
from either traditional batch input devices or interactive
terminals. In fact, the same system code is used to
accompiish particular functions in either mode, resuiting
in storage economy and reduced overhead.

Stack architecture and virtual memory

The employment of stack architecture by MPE |} auto-
matically provides the separation of code from a user’s
data. This separation of data from code provides for both
recursivity and reentrancy of user programs. That is, one
copy of a program can be shared by many users while each
still operates in his own environment free from interference
by the other users. Although this is in fact a hardware
feature, MPE |1 takes full advantage of it.
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Storage for local data is allocated only as needed and is
automatically freed when no longer required, allowing
reuse of that area of memory by other parts of the pro-
gram. Coensequently, programs require less storage than
conventional systems.

MPE IT virtual memory provides a total memaory space
that far exceeds the maximum main memory of 512k
bytes. Programs are logically divided into variable length
segments of code and data which reside in disc memory.
Only thase code and data segments required at a particu-
lar time are brought into main memory; when a code seg-
ment is no longer needed it is overwritten by a new
segment. Segments can contain the operating system,
users’ cade and data areas. The management of the seg-
ments is automatically handied by MPE |1, transparent
to the user,

Command language

The simplicity of the command language greatly erhances
the MPE Il System’s usability. The user interfaces with
MPE I through commands (for general functions exter-
nal to his programs) and intrinsic calls (for specific
functions invoked during program execution). Common
system commands are used te initiate and terminate jobs
and sessians, re-specify file characteristics, compile and
execute programs, and call various utility subsystems.
The programmer need learn only one set of conventions
for using these facilities because they all use the same
command formats, special characters, and error-diagnostic
methods. Intrinsic calls implement such functions as
reading, writing on, and updating files, skipping forward
or backward an a file, or returning system table informa-
tion to the user’s program. These intrinsic calls are
availabie not only to the SPL {Systems Programming
Language) but also to the higher level languages COBOL,
RPG, FORTRAN, BASIC, and APL.

File management capabilities

MPE file system provides user pregram interaction with
1/0 devices in a mannper that is device independent. Thus,
for example, any program can read data fram either a card
reader, tape, or disc without changing the program.

File commands allow programs to reference files without
specific knowledge of their actual names or characteris-
tics, and allow file specifications to be altered at run-time.
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The file system simplifies 1/0 programming and provides
a straightforward method to access data. Files can be
accessed in any language.

The file system security and account/group/user structure
provides many classes of security for user files, Access

to files may be controlled at several levels which range
from unrestricted access by anyone to controlled access
available only to the creator of the file. For example, a
user could make his data file available to any other user
in a 'read-only” mode, while only members of his imme-
diate account can append data to the file. The file and
account/group/user structure provides the user with
security and integrity.

Spooling

Jobs and job input/output are automatically bufferad,
if desired, thus removing the contention that would
normally be encountered with non-shareable devices.

This spooling capability requires no modification to pro-
grams or data to implement, thus it is ““transparent’’ to
the HP 3000 Series Il user. For example, a simple
STREAM command can be used to initiate a spooled job.
After a spooled joh is started a SHOWJOB Command will
interactively display the status of the job.

Accounting

Accounting capability enables the HP 3000 Series |1
system manager to set CPU time, connect time and disc
space limits on individual accounts, and to obtain reports
of the usage of these resources broken down by individual
group. It also enables an account manager to set limits
and obtain reports on groups within his account. Job/
session data is also provided to individual users to enable
the placement of {imits on jobs.

Through the logging capability, the system supervisor can
collect a record of system activity at the user level on a

disc fite. The collected data enahles the writing of a

billing program which takes into account use of significant
system resources, or to analyze the manner in which the
system is used. Examples of statistics collected are amounts
of virtual memory used by a process, number of 1/0 trans-
actions to a file, number of processes created, use of fites
by name, etc.

Power fail/automatic restart

In case of a power failure the HP 3000 Series |l preserves
system and user permanent information, so that continuity
of processing is maintained when the system restarts.
When power is restored the system will restart unattended
with all programs resuming at the point where they were
interrupted.

Debugging facilities

Extensive system tools are provided for indepth debug-
ging of System Programming Language {SPL) programs.
These capabilities are especially useful when machine
dependent routines are being developed.

System generation and maintenance

MPE Il consists of a single operating system which can

be specifically tailored to the installation needs within
minutes. Through the system generation facilities, file
directories and files modified as of a specified date can be
dumped to tape. This capability, along with the standard
system reload procedure, provides for complete file
backup.

Supporting software

Standard programming languages and software subsystems
greatly enhance and complement the capabilities of

MPE [l. These systems include the languages COBOL,
RPG, FORTRAN, BASIC, APL, and 5PL, plus a text
editor, file copier, sort/merge package, data entry library,
scientific library, utility functions, and system diagnostic
software.

Diagnostics

Several levels of diagnostic software help identify and diag-
nose hardware problems in the HP 3000 Series [ system.
The levels of diagnostics are:

& Stand-alone diagnostics
® Microprocessor panel diagnostics {hard copy)
® [nteractive system diagnostic (SLEUTH)
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Fundamental Operating Software

Compiler library

The HP 3000 Compiler Library is a set of subroutines that
provides many operations commonly needed by users
programming in COBOL, RPG, FORTRAN, SPL, and
BASIC. These operations include:

Matrix operations
Complex arithmetic
Trigonometric functions
Mathematical functions
Numeric conversions
Utility functions

2 & 9 & & &

In addition, the Compiler Library includes a formatter
that simplifies input/output operations for FORTRAN
programs. This makes it unnecessary to specify precise
machine operations; the user only specifies the format of
the data, a list of variables, and a device or file.

FCOPY/3000

FCOPY/3000 is a program used for general file copying
operations. |n addition to this basic capability, it can
translate character code, dump files in a user readable form,
verify a copy operation, select a subset of a copied file, and
ignore a specified number of read errors from a source file.

The capability to translate character codes allows the user
to convert EBCDIC and BCD source files to ASCH and
vice versa.

Dump formatting allows for the formatting of octal,
hexadecimal, and character dumps. When a user specifies
the dump formats and title, the utility automatically
establishes the dump format according to the output
device type.

Comparison capability allows the user to compare two
files. When a compare error is found, the user is given
both the record and the word or byte number where it
occurred.

Through the subset option, the user can select a portion
of a file hased on field content, or number of records
starting with a given record, or all records contained
between two record numbers.
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These functions can be performed as a single operation
or as multiple operations within a single access to FCOPY.

FCOPY can copy files from any supported input device to
any supported output device, HP 3000 Series | systems do
not support tape cassettes as |/O devices. Series 11 systems
do support tape cassette file copy with one modification to
the normal procedure, When copying files on a Series 11
system from a tape cassette on one terminal to a tape
cassette on another terminal, you must first copy the files
to an intermediate 1/0 device {such as a disc).

EDIT/3000

The EDIT/3000 Test Editor permits the user to create
and manipulate files of any ASCII characters. Lines,
strings and characters can be inserted, deleted, replaced,
searched for, etc. The files to be edited can be source
language programs, such as COBOL, RPG, SPL, etc., or
text material, such as reports,

The command language is designed so that a new user will
find those commands that normally exist in all editors
{e.g., DELETE, REPLACE, INSERT). The experienced
user will find that EDIT contains commands to write com-
plex edit command sequences, where editing is based on
conditions found within the text itself,

#® All occurrences of a character string ¢an be changed
with one command

# A command to call user-written procedures for
modifying or processing text

& USE mode for execution of pre-stored EDIT/3000
commands

Nested, interactive loop facility for repetitive editing
Multiple-line delete, insert, move and replace capability
Provision for Boolean logic for conditional editing

Many options for display before editing, display after
editing, do not display, etc.

Margins may be set and reset during operation

® HOLD file for storing data to be duplicated into other
portion of the work file

® Selective concatenation of portions of files

#® Line by line template display for easy modifications
to complex text




Command {anguage summary

ADD Enter lines of text into the WORK file from
the standard input device or the HOLD file.

CHANGE Replace one string by another over a
specified part of the text.

DELETE Delete characters and lines from the
WORK file.

END Terminate execution of EDIT.

FIND Locate a string in the WORK file.

GATHER Move and renumber portions of text from
one location to another in the WORK file.

HOLD Copy text from the WORK file into the
HOLD file.

INSERT Insert text into the WORK file from the
standard input device or the HOLD file.

JOIN Add all or pertion of a file to the WORK
file.

KEEP Save all or part of the WORK file in a
user file,

LIST Print out any portion or all of the WORK
file. Two options of this command are of
special interest:

OFFLINE — Directs the listing to a speci-
fied file. If in session mode, it can be used
for instance to direct listings to the line
printer,

TRANSLATE -- Converts all lowercase
alphabetic characters to uppercase. This
feature allows the use of output devices
incapable of producing lowercase
characters,

MODIFY Modify lines in the WORK file inter-

actively using three operations: delete (D),
mnsert (1), and replace (R).

PROCEDURE Calls and executes a procedure previously
written by the user and stored in a seg-
mented tibrary (SL} file.

REPLACE Replace lines in the WORK file.

SET Alter parameters that are normally set by
the subsystem and govern editing operations.

TEXT Copy all or part of a user file onto the
WORK file.

USE Instructs EDIT/3000 to receive commands
from a user’s external file instead of from
the normal input file.

VERIFY Display the setting of options (see SET).

WHILE Causes EDIT/3000 to repeat commands
in a predefined command block as long as
a specified condition within the text is
true.,

XPLAIN Print an expianation of selected commands

or all commands.

@)
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SORT/3000

Ascending or descending sort by keys
Keys can be contiguous, separated, or overlapping
Keys may be of multiple data types

Record size is unrestricted and may be fixed or
variable length

® Input and output media may be of various types
{e.g., disc files, magnetic tapes, cards printer output,
etc.,}

® The sorted output can be chosen from sequenced
records, key fields, record numbers or record numbers
plus key fields

® User specified routines may be used for key compare,
pre-processing, and post processing

® Merges any sorted files

SORT/3000 performs two activities:

® Orders records in a file according to a given key
sequence

® NMerges a number of sequenced files into a single
sequenced file

This permits users of the HP 3000 Computer Systems to
arrange large quantities of records {a file} into a prescribed
order. Each record consists of a series of data fields which
describe one “item’ of information. Sorting is based on
keys (values of one or more data fields). Merging forms one
sorted sequence of records by combining one or more
previously sorted sequences of records.

Environment

SORT is capable of operating in the minimum HP 3000
configuration. The subsystem may be employed in a
variety of applications:

® As g free standing subsystem, it can be activated
through commands in Batch or Session mode.

® Asanumber of procedures, the subsystem provides a
set of procedures callable by user programs written
in SPL, FORTRAN, and alse via the SORT verb in
COBOL.

The value of the data may be the following types:

ASCII . o
EBCDIC } sorted as 8-bit positive integers
Signed Integer with any precision

Positive Integer with any precision

Real Number with any precision

Packed Decimal

Numeric Display
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TRACE/3000

TRACE/3000 is a programmatic debugging subsystem that
aids the user in finding program logic errors in SPL and
FORTRAN programs. TRACE helps the user follow the
path of execution, computation of values, and manipula-
tion of data in his programs by printing information about
pragram identifiers {(such as labels, variables, arrays, and
subroutines), and structure points {critical points of passage
into and out of program units) during program execution.
TRACE allows the user to specify selective conditions for
reporting information, print data only when a variable
exceeds a certain value, of when it is changed a specific
number of times. The user communicates with TRACE
by entering special paragraphs and sentences through his
job or session input stream. TRACE offers these features:

® Qperation in batch job or timesharing session mode.

& Input of TRACE paragraphs and sentences in three
ways:
Through a Batch File (on cards, disc, or tape) in a job.
Through the terminal in a session.
Through a Batch File {on cards, disc, or tape) in a
session. (This method is ideal when the user plans to
issue the same directives during several successive runs
of his program in session mode}.

& Qption to either print a report, or print a report and
halt the user’s program, upon satisfaction of specified
conditicns.

SPL/3000 compiler

® A unigue Systems Programming Language (SPL}.
Modern successor to assembly language programming

® High-level yet machine dependent. ALGOL-like high
level statements are combined with special machine
dependent statements for full capability

e Efficient coding. The high level nature of SPL/3000
reduces coding errors and increases program production

® Self-documenting for ease of readahility

® Permits access to all hardware features and data types
Dynamic allocation of iocal storage for working space
and local variables in procedures. Memaory de-allocated
on exit from procedures

e Three program leveis: Main program, procedures,
subroutines

® Program segmentation feature

& Simple interface to other languages, and to the
Multiprogramming Executive operating and file
systems (MPE)

® Assemble statement permits machine level coding

SPL is the Systems Programming Language for the HP 3000
Computer Systems. It serves as both a high-level language
and a machine-dependent language. With SPL the program-
mer can express himself ¢clearly and concisely white
producing efficient object programs.

28

All of the HP-supplied software for the HP 3000 systems is
written in SPL. Customers who are used to developing their
application software using assembly language will find that

SPL provides the same efficient and powerful results while

cutting the development time in half.

The choice of programming languages on most computers
lies in selecting one of two mutually exclusive groups:

a high-level machine-independent language such as COBOL,
on the one hand, and a completely machine dependent
assembly language on the other.

In assembly language, the syntax usually matches the
structure of the machine language very closely. Assembly
language can be used to attain a high degree of efficiency
and control, but usually at the expense of lengthy
development,

High-level languages, on the other hand, insulate the
programmer from the details of the machine. They enable
the overall program to be written clearly and cancisely
because they follow the structure of normal human
discourse.

To simplify systems programming, SPL combines the best
features of both types of languages. It offers the program-
mer a high-level {anguage similar to (but not equivalent to)
ALGOL, to produce the more usual coding sequences.
Moreover, it has added features which enable the program-
mer to easily exert control over machine-dependent
functions of the computer system.

This facility allows the programmer (in the midst of high
level constructs) to operate directly on hardware registers,
perform branches based on hardware status, extract/
deposit/shift bit fields, or generate any sequence of hard-
ware machine instructions.

The language provides many features normally found only

in applications languages such as ALGOL and PL/1, and

includes:

® Free-form structure

& Arithmetic and logical expressions

® High leve! statements with unlimited nesting {1F, FOR,
SWITCH, CASE, DO-UNTIL, WHILE-DO, MOVE,
SCAN, assignment and compound statements)
Recursive procedures and subroutines
Variables and arrays of many data types

Environment

Programs may be compiled in batch mode or via a time-
share “‘session’.

Variables

Variables may be either ""global’” or “local”. Global
variables are those declared in the main program and are
accessible from any part of the program including proce-
dures. Local variables however, are declared within a
procedure and are only accessible from within that
procedure.



Data types supported*

Logical: 16-bit TRUE/FALSE or 0 to 65635

Byte: 8-bit character data or arithmetic values 0 to 255
Integer: 16-bit arithmetic variables (-32768 to0 +32767)
Double Integer: 32-hit arithmetic variables
{+2,147,483,648 to -2,147,483,647)

® Real: 32-hit floating point variables (6.9 digit
accuracy) 1077

® [Long Real: 64-bit floating paint variables (16-digit
accuracy) £1077

*Single dimensional arrays may be any of these data types,

Syntax features

Each SPL statement is either a high-level or machine-
dependent feature.

High-level features: |n all programming efforts, a need
frequently arises for standard program constructs, such as
ioops, and evaluation of arithmetic expressions. Rather
than hand-coding these often-used structures each time,
SPL/3000 allows the programmer to write them at a high
levet. The compiler then provides an efficient, error-free
code sequence in each case. Examples of such constructs
include:

® RESULT: =(4*(J) + M - KU MOD 10j / 31;

® IFJ=1THEN GO TO JP10 ELSE J:=J+5;

® WHILE VAR <0 DO ARRY (VAR:=VAR+3):=0
® DO (X:=X+7) UNTIL X = 1000;

® FORP:=7 STEP 2 UNTIL 1000 DO BEGIN

X{P):=1:
Y{(P):=3;
END:

The high leve! features increase program production and
contribute to documentation.

Machine-dependent features: SPL allows the use of
machine-level constructs to insure complete control of the
HP 3000 Computer Systems. These constructs permit the
following:

® Direct register references
® Branching based on actual hardware conditions
® Bit extraction, deposit, and shift

® Generation of any sequencs of hardware machine
instructions {in the midst of high tevel constructs)

Examples of Machine-Dependent Statements

® |IF A=6 THEN ASSEMBLE (LDI3: RIO 0;STOR TIME}
<<reads time from 1/Q channel 2 if A=G>

¢ IF OVERFLOW THEN RETURN:
<<Tests the overflow condition in the arithmetic
unit>>

& MOVE ARY :=SOURCE WHILE N;
<<moves bytes from array source to ARY as long
as they are numeric>>>

® NO2:=NUMBER. (13:3):
<<extract 3 bits from ‘number’ starting at bit 13
and assign the resulting 3-bit field to NOZ at its
right-hand end. Rest of NO2 set 10 zeros>>>

Note: The initial payment for the fundamental operating software
is included in the purchase price of the Series | or Series I
system. There is an additional required monthly software
fee which is ordered using product number 22823A.

2q



HP 3000 Pre-Series |l
Configuration Guide

The configuration diagram is designed to aid you in
ordering additional peripherals, memaory, and other
equipment for your pre-Series 11 HP 3000 (HP 3000CX and
original HP 3000). Simply follow the steps indicated when
planning your system.

Using the diagram

Equipment originally supplied with all configurations is
shown in "'clear white” outlined by “solid lines” in the
diagram. Products in “gray screen’’ outlined by dotted lines
may have been ordered and previously installed on the
system, The configuration diagram is based on two card
cages in the I/O bay, which is the most likely case. For
systems with one card cage, consult your Hewlett-Packard
salesman.

When indicating the present configuration and the
peripherals to be added, matching the geometric shapes will
insure that the correct peripherals are connected to the
correct ‘stots’. As you occupy each circle, square, or
triangle with a peripheral device, write the slot number{s) in

the selected option’s corresponding geometric shape. Then
cross out that numbered slot 1o avoid using the same slot
twice.

Ta further aid you, the following discussions are provided
for each option.

Hardware descriptions
Memory

The diagram shows a 96k byte minimum memory
configuration. An additional 32k bytes of memory may be
ordered. The maximum memary configuration for a
pre-Series 11 HP 3000 is 128k bytes.

Ordering Information: 30431A 32k byte Memory
Upgrade Kit

Connecting Terminals {via Asynchronous Terminal
Controller)

One HP 300328 Asynchronous Terminal Controller (ATC)
is supplied with each systemn. i1 permits the connection of
up to 16 terminals,

Although a maximum of two ATC’s may be connected to a
pre-Series |1 HP 3000, it is recommended that no more than

Configuration diagram for HP 3000 and HP 3000CX systems
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one be attached unless thorough performance tests have
been conducted to insure that system performance with the
additional terminals operating will be satisfactory in the
user's application. Each ATC occupies one slot,

The terminals supported on the pre-Series || computers are:

HP 27498 — Teleprinter {ASR-33)

HP 2640A — CRT Terminal

HP 2640B — CRT Terminat

HP 2644A — CRT Terminal
{use of tape cartridge not supported)

HP 2645A — CRT Terminal
(up to 2400 baud asynchronous mode supported.
Use of tape cartridges not supported).

HP 2762A — Printer Terminal
HP 27628 — Printer Terminal
IBM 2741
Memaorex 1240
Execuport 300
Datapoint 3300
G.E. Terminet 300
Teletype ASR 33, 35, and 37
Terminals on pre-Series ] HP 3000 systems normally

operate in character mode, except when accessed via the
Data Entry Library (DE L/3000), when block made is

Due ¢ backup considerstions, HP does not FECO Mmend
more than 400 megshytes of disc Sterage on any one
"HP 3000 system,.

employed on HP 2640 series terminals strapped for line
transmission. Accessing terminals in other than character
mode on pre-Series 11 systems is rot supported unless
DEL/3000 is used, because the asynchronous terminal
controller software driver necessitates use of special
pregramming techniques.

Modem support

As shown, modem support is optionally associated with
each ATC. Each type of modem support for each ATC
requires one sfot, Additional modem support may be added
to an installed system by ordering HP 30441A ATC
Upgrade Kit. See Pricing Guide for details,

Modems supported for the pre-Series || HP 3000 are:

Half/Full Speed
Type Du;l)llex (zps) h
Bell 103A Full 30 p
Bell 1138 Full 30 museum
Bell 202C Half 120
Vadic 300 Full 30
Vadic 3400 Full 120

The modems listed are for dial-up use, Hewlett-Packard
does not support the use of lease lines with the pre-Series 1
HP 3000 Computers.

Dise Conteoiter Combrirations .

Refer to the charts on page 37
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Selector channel

The Sefector Channet interfaces high speed peripheral
devices to the computer and connects to the central data
bus through a port controller. This channel is required
when interfacing the 30229A disc controlier to a pre-
Series || HP 3000. Only one selector channel is allowed on
HP 3000 and HP 3000CX computers.

If any cards presently occupy slots necessary for the
addition of a selector channel, those cards must be moved
ta slots in the 1/O bay (refer to the section headed
‘Additions To 1/O Bay’).

Ordering information: 30030A Selector Channel (includes
port controller, additional card cage, and cabling}.

50 Mb and 15 Mb disc drives

The addition of a Selector Channel and Port Controller
permits the user to attach up to a combined total of eight
7070A (50 Mb) and/or 13180B {15 Mb} disc subsystems.
Note that only one 30229A disc controller is allowed.

To order the 131808 or 70204 disc drives, refer to the
appropriate data sheet.

Magnetic tape drive

At least one magnetic tape is supplied as part of the
standard configuration for a system. The first mag tape
supplied (either 800 or 1600 bpi) occupies the triangle
shaped slot shown. The controller provided with this
standard tape drive permits the connection of three
additional tape drives (for a total of four) without
occupying further slots.

Ordering an additional 30215A magnetic tape controller
allows four more tape drives to he put on the system (for a
maximum of eight). The additional controlier occupies two
slots. Additional tape drives are ordered as indicated on the
data sheet.

Mote: Customers with pre-CX style cabinets {30390A —
52’ bay with pedestal and modular door) desiring the
add-on magnetic tapes in similar cabinets must order
7970B-302 or 79708-305 (800 bpi) or 7970E-302,
7070E-303 or 7970E-305 {1600 bpi). See data sheet for
detalls.

Ordering Information: 30275A Magnetic Tape Controller.

Line printers

Each line printer controller occupies one slot. A maximum
of two line printer controllers can be added to each
pre-Series 11 HP 3000 computer. Each controller will handle
one of the printers indicated.

Line printers are ordered according to the instructions given
on the appropriate data sheet.

Ordering Information: 30209A Line Printer Controller.
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Emulation suhsystem

Each 2780/3780 Emulation Subsystem occupies one slot. A
maximum of two emulation subsystems are allowed,
Consult the data sheet for ordering information,.

Card equipment

The 30106A card reader and the 30119A card reader/
punch occupy one slot each. A maximum of one 30106A
and one 30119A are allowed on a system. Ordering
information is avaitable on the respective data sheets.

Plotter interface

The 30126A plotter interface occupies one slot, and only
one plotter interface is allowed. Consult data sheet for
ordering information.

Paper tape equipment

The 30104A Paper Tape Reader and the 30105A Paper
Tape Punch each occupy one slot. Only one of each is
allowed on a pre-Series |1 computer. The reader and punch
subsystemn together require 17 inches of vertical cabinet
space. One subsystem or both may be installed below the
magnetic tape drive on a three-hay system, if no other
equipment occupies that space. If the space is not available,
an additional cabinet must be ordered. Consult data sheet
for ordering information.

47 Mb disc subsystem

The first 47 Mb disc added to the system must bhe 30102A.
This product contains the controller for the device. As
shown, this device occupies two slots, plus one not shown.
Seven additional units (30102A-010} can be added to the
first unit without occupying additional slots. Note that this
disc subsystem can also be attached via the Selector
Channel if the 30229A controller is not used. See the data
sheet for ordering information.

4.9 Mb disc subsystem

As shown on the diagram, the first disc must be 30110A
which contains the controller and occupies two slots, Three
additional discs (30110A-010) may have been added
without using additional slots. This device is no longer
available from Hewlett-Packard but is present in many
installed systems.

2 Mb or 4 Mb disc subsystem

As shown, the disc must be either 30103A-001 or
30103A-002, which contains the controller and occupies
two stots. Only one device is allowed per systerm. These
devices are no longer available from Hewlett-Packard but
are present in many installed systems.

Mote: The Disc Controller Combination Chart on the
Configuration Guide indicates the supported disc con-
figurations for pre-Series || HP 3000s. A configuration
other than indicated should be checked by your Hewlett-
Packard Sales Representative.



Additions to 1/0 bay

If any extra slots are occupied in the 1/0Q bay because of the

addition of new subsystems or the moving of cards from
the CPU bay, a check must be made to insure sufficient
power is available. To accomplish this, follow these steps:

Power check

Using Table below:

1. Locate each subsystem occupyin

in the table,

g asfot in the I/0 bay

2. For each subsystem, circle the number of slots and

amperes shown, Note that the Muttiplexer Channel is

already calculated.

- Multiply column {A) and (C) and enter in column (D)

for each subsystermn aceu pying slots,

- Add up the number of slots indicated in column (D},
- This total should equal the number of slots crossed out

on the configuration guide, If not, an error has been
made and steps {1) through (5) must be repeated.

- After the number of slots has checked, multiply

columns (B) and (C) and enter in column (E) for each
subsystem occupying siots,

- Add up column (E). [f the total is b5 amperes or less, no

additional power is required.

. If the total of column (E) is above 55, additional power

is required and the power supply indicated below must
be ordered.

3. Indicate the number of times each subsystem occurs in
column (C). This is done only if the additional

subsystems are occupying slots — not if they are
attached to a device controller.

Ordering Information: 30412A Add-on Power Supply for

Pre-Series 1. 30412A-001 Additional Card Cage (not
required if two card cages in /0 bay, which is most likely).

. [ A .
No. of Maximum No. of Calculated Calculated
) Current Subsystems Slots Used Ampereas
Product No. | Card No. 5'(';:}5 @5V | ThisSystem | ThisSystem | This System
(B) {c) {D} (E)
Unit
Multiplexer Channe| 30035A 30035A 1 3.6 1 1 3.6
Disc
*2 — 4 Mhb 30103A 30203A 2 hb
*4.9 Mb 30110A 30210A 2 9.9
47 Mb 301024 30202A 3 14.3
Mag Tape
7970 362154 30216A 2 9.9
Line Printers
All 30209A 30051A 1 4.4
Card Equipment
600 CPM Reader 30106A 30206A 1 3.3
Reader/Punch 30119A 30219A 1 4.0
*1200 CPM Reader 301074 30207 A 1 3.3
*2b0 CPM Punch 30112A 30051A 1 4.4
Paper Tape
Reader 30104A 300504 1 4.0
Punch 301064 30050A 1 4.0
Miscellaneous
2780/3780 Emulat. 30130B 300565A 1 3.5
Plotter Interface 30126A 30226A 1 2.2
*TATC 30032B 300328/ 1 2.8
30060A
**103 Modem Control 306032B-001 | 30061A 1 1.3
**202 Modem Contral 30032B-002 | 30061A 1 1.3
**Clock/Console 30031A 30031A 1 3.3
[ — 1
TOTALS

*Product no tonger offered.

**Do not include if in CPU bay (which is the most likely location).

Maximum Amperes: 55
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HEWLETTW PACKARD

L

= HP 3000 Series | and
Pre-Series | Upgrade

Two kits are available for upgrading HP 3000, HP 3000CX,
and Series | systems to HP 3000 Series [ configurations.
The mode! 30306A kit expands an existing system to a
Series || Mode! 6 with a 192kb memory, which can be
further increased to 512kb. The model 30409C kit
upgrades an existing system to an HP 3000 Series ||

Modef 8 with a 320kb memory (also expandable to 512kh)
and greater /0O capacity.

Features

¢ 192 to 512kb of fault controi memory

* Multiprogramming Executive |1 Operating System

® 209 unique instructions

* 64-bit extended precision numbers

* Power fail/automatic restart

With either of these upgrade kits the user should experience
a substantial improvement in job throughput and response
times. The upgrades provide increased memory and an
expanded MPE || operating system, plus the following
components;

* Series 11 central processor

® Series Il instruction set

* Series {1 multiplexer channel

* Associated power supplies and card cages

* 60 Hz, 12.6 KVA isolation transformer

Certain existing system components will be replaced by the
upgrade, and exchange credit for these iterms will be given.

Software components

The Series Il software, which is part of the upgrade
subsystem, includes:

s Multiprogramming Executive | * SPL
¢ Series || Compiler Library s SORT
® Series || Utilities s EDIT

Additionally, all language processors, libraries, utilities, or
data base management subsystems witl be supplied if they
were purchased for, and currentty run on, the existing HP
3000 system. All syntactical and operational aspects of the
upgraded software have been carried over to the HP 3000
Series |l software. This means that commercially oriented
and most scientific/timesharing programs will run on the

model 30306A
30409cC

upgraded Series || computer with only minor changes,
Programs utilizing FORTRAN double precision and BASIC
fong data types will require recompilation and possible
recoding.

Note: STAR software is not supported on Hewlett-Packard
Series If systems.

Maintenance

The basic monthly maintenance charge for the upgraded
system is as indicated for the standard HP 3000 Series |1
Model 6 or 8 plus the charge for any equipment added to
the standard models and minus the charge for standard
equipment or subsystems not included in the upgraded
system.

Warranty

The equipment purchased as part of this upgrade product
carries the standard Hewlett-Packard 90-day warranty. The
new CPU, memary, multiplexer channel, power supplies,
and other equipment will be in warranty for 90 days. The
equipment owned prior to the upgrade (i.e., disc drives, line
printers) will not go back into warranty as a result of the
upgrade. During the warranty period the basic monthly
maintenance charge calculated for the upgraded system will
be reduced. The amount of this reduction is available from
your Hewlett-Packard Sales Representative.

Instaliation

Field installation during normal working hours by an HP
Customer Engineer is included in the price of the upgrade.,
Installation outside of normal warking hours is on an
extra-charge basis subject to local availability.

Training

A one-day on-site course {HP 22818A — HP 3000CX to HP
3000 Series 11 Upgrade Training) is available separately.
This course teaches the current user of an HP 3000, HP
3000CX or HP 3000 Series | system the steps to take to
convert to an HP 3000 Series {1, During the course, the
appropriate Series |l compilers and libraries are installed on
the student’s system. The student is then given instruction
in the use of these tools on the old system so that they may
properly simulate the Series I environment and implement
any necessary conversion before the Serjes 1| upgrade is
actually installed. Contact your Hewlett-Packard Sales
Representative for complete information.
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Specifications

Power requirements

Standard Model

208V + 5% — 10%, 3 phase, 60 Hz * %2 Hz, 7.5 KVA
230V + 5% — 10%, 50 Hz £ 5 Hz, 7.5 KVA

System must be connected 10 power supply via an isolation
transformer,

Environmental conditions

Operating Temperature: 18 to 25°C (64 10 77°F)
Relative Humnidity: 40% to 80% {non-condensing}
Heat Dissipation: 22,900 btu/hr {5752 kilocalories/hr}

Documentation

Manuais for the Series [} Fundamental Operating Software
and Hardware are included in the product. Documentation
detailing the changes 10 the FORTRAN compiler, BASIC
interpreter, BASIC compiler, and Scientific Library may be
purchased as additional items.

Configuration notes

Cabinets — System owners with more than two pre-
3000CX cabinets {30390A — 52" bay with pedestal and
modular door) may order the appropriate quantity of

Site preparation data for upgrade to model 6

option 150 to replace these cahinets. This will provide
all-new 56-inch (142.2 em) cabinets for the System.
Customers with 7900A {4.9Nib) disc drive in the second
bay from the right will need to order an additional bay
{ontion 150) to contain this disc drive.

Selector Channel — For systems containing a 30030A
selector channe!, order option 132 to upgrade to the Series
Il specified 300308 unit.

Asynchronous Terminal Controller — HP 3000 Systems
installed before December, 1974 require option 152 to0
upgrade to the current ATC.

Fixed Head Swapping Disc (2Mb) — The operating system
for the Series |1 {MPE 1) exceeds the 2Mb starage capacity
of the 30103A-001. When upgrading a system, one of the
following alternatives must be selected:

a. Not to use the 30103A-001 as a systern swapping disc.
b, Obtain a 30229A controller, a 15Mb disc drive
subsystem, and a 30030B Selector Channel.

¢c. lssue a special order for a fixed-disc upgrade
{30103A-E01) to expand the storage capacity to 4Mh.

Unsupported Peripherals — The following HP 3000 and
HP 3000CX peripherals wilt not be supported on the
Series 11: 1BM 2741 Terminal, HP 30107A Card Reader,
and HP 30112A Card Punch.

SoMb P56 DRIVE TWO SYSTEM BAYS CRT CONSOLE ND DESK
UsA NON-USA USA NON-USA usA NON-USA

{60 H2) {50 Hz) {60 Hz} {50 Hz} {60 Hz) {50 Hz)
VOLTAGE 115 230 208 phase/phase 230 115 230
PHASES 1 1 3 1 1 1
CURRENT PER PHASE 454 2.3A - *12A 1.3 0.7
CONNECTION CODE c E M M F F
HEAT QUTPUT (per hour) 2200 btu 554 kcal 14,000 btu 3500 kcal 483 htu 129 kcal
WEIGHT 240 \b 109 kg 790 Ib 358 ky 139 b 64 kg
SIGNAL CABLE LENGTH * e — - 25 ft 76m
Site preparation data for upgrade to maodel 8

( SOMb. D oe DRIVE THREE SYSTEM BAYS CRT coa?spozl_eé WD DESK
UsA NON-USA USA NON-USA USA NON-USA

(60 Hz} {50 Hz} {60 Hz} {50 Hz} {60 Hz) {50 Hz)
VOLTAGE 115 230 208 phase/phase 230 15 230
PHASES 1 1 3 1 1 1
CURRENT PER PHASE 6A 3A . 4t *155 A 1.3 0.7
CONNECTION CODE C E M M F F
HEAT QUTPUT {per hour) 2200 bru 554 keal 15,400 btu 3881 kcal 483 btu 129 kcal
WEIGHT 240 Ib 109 kg 1010 Ib 458 kg 139 Ib 64 kg
SIGNAL CABLE LENGTH . “r - - 25 f1 7.6m

* Plan for 300% overcurrent tuyrn-on surge. T A < 9.5A; B=11A4, C=2A 11 A= 11A; B=13A, C=7A.

**p to eight disc drives may be daisy-chained to a controller. The cable lengt

length between disc drives is 8 ft. (2.4 m).

In addition, each drive also has a cable back to the controfier, The length of this cable for each drive is 50 ft. (15.2 m).
The maximum cumulative length of daisy-chained cable is 74 ft {22.5 m}. Longer cables may be special ordered, but this is not advised.
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Memory — In order to increase memory from 256 kilobytes
to 320 kilohytes (or above}, an additional memory array
board, power supply, and module control unit are required.
The equipment is obtained by specifying option 502 when
ordering with the upgrade su bsystem, or by ordering the
30411A subsystem, when ordering as an individual

line item.

To order additional memory at a later date (after system
upgrade} an HP 30411A can be ordered as a separate
product.

Disc Controller Configurations — The following tables show
which disc controlier configurations can be supported in
the upgraded system. With existing system which have a
30229A controller, 7905 and 7920 discs can be
accommaodated.

*QOne-controller configurations

Multiplexer Channel Selector Channel

1. 7900A (4.9Mb) Controller
2. 288BA {47Mb) Controller
3. 30229A Contraller

*Two-controller configurations

Multiplexer Channel Selector Channel

1. 7900A (4.9Mb) Controlier
288BA (47Mb) Controlier
®*2. 288BA (47Mb} Contraller
2660A {4Mb) Contraller
3. 288BA (47Mb) Controller
4. 7900A Controller
5. 288BBA {47Mb} Controller

2660A {4Mb) Controller
30229A Controller
30229A Controlier

*Hewlett-Packard does not reconwmend more than 400 megabytes
of disc storage or more than & physical drives be attached to any
HF 3000.

**Must use same software charnel.

The configurations listed above have been thoroughly
tested on the Series I1. Disc configurations different from
those listed should be checked by your Hewlett-Packard
Sales Representative.

Trade-in allowances

A credit toward the purchase of this upgrade product will
be issued for the following replaced equipment which must
be returned to Hewlett-Packard:

* the old CPU, including the extended instruction set, if
present.

¢ all core memory and memaory controllers.

* the old multiplexer channel.

* two cabinets with fans, blowers, power distribution
units, and electrical wiring.

* system control panel (either the “CX" panel contained
in the cabinet door or the older maintenance panels with
interface which had been mounted in the separate
system desk. The system desk itself, if present, stays
with the customer.)

¢ the remaining DC power supplies.

* the card cages mounted in the two cabinets and the
associated backplanes and cables,

The amount of the credit depends on the memaory
configuration of the existing system. in addition, if the
system being upgraded has a selector channel, there is a
credit to the customer for returning the two replaced
printed circuit assemblies to Hewlett-Packard (the new
assemblies are ordered via option 132). The amounts of
these credits are available from your Hewlett-Packard Sales
Representative,

There is no trade-in credit available for any additional older
style cabinets replaced via option 150,

Ordering information

303064, Upgrade of an HP 3000 Series | or pre-Series {1

to a Series |1 Model 6 includes the following:
Series I CPU

192 kilobyte fault control memory expandable
to 512kh

Extended instruction set
Multiplexer Channel

Two Series I cabinets, including power
supplies, card cages and cables

MPE Il operating system
Compiler Library
Series I utilities

30306-015 System power for 230V, single phase, 50 Hz
operation

-132 Upgrade existing selector channel {30030A) to
Series Il compatible selector channet (300308}

-150 Add one Series |1 style peripheral cabinet

-152 Upgrade early version asynchronous terminal
controfler board to present board

-b01 Increase memary to 256kb
502 Increase memaory to 320kb
-b03 Increase memory to 384kh
-b04 Increase memory to 448kb
-b05 Increase memory to 512kh

30409C Upgrade of HP 3000 Series | or pre-Series il to
Series [l Model 8 includes the same equipment
and options as the Model 6 upgrade above
(30306A), with the addition of the following:
320kb fault control memory expandable to
512kb
One additional Series || cahinet, resulting in
greater |/0 capacity
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Disc Cantraller Combinations

Refer ta the charts on page 37,

Due to backup cansiderations, HP does not réco mmand
more than 400 megabytes of disc $10rage on any one
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HEWLETT hp; PACKARD

HP 3000 Series Il Model 6
Memory Expansion Upgrade

The 30411B memory expansion upgrade kit allows you to
expand the memory capacity of HP 3000 Series || Model 6
systems beyond 256k bytes to a maximum of 512k bytes”,
Designed for Mode! 6 systems with memory of 128k, 182k,
or 256k bytes, the upgrade kit also increases the existing
memory by 64k bytes. The number of 1/0 slots remains
unchanged. As itlustrated in the table below, further
memory expansion (up to the 512kb limit) can be
accomplished by simply adding the necessary 30008A 64k
byte memory array boards. These boards can be purchased
with the upgrade kit, if desired.

Number of 30008A 64k byte memory
Present boards required after addition of
System 304118 to expand memory to
320kb 384khb 448kb 512kb
128k byte Model 6 +2 +3 +4 +5
192k byte Model 6 +1 +2 +3 +4
256k byte Model 6 0 +1 +2 +3
L~

The configuration of the upgraded system is outlined in the
Model 6 Configuration Guide data sheet.

*To expand the memory of a Model 6 system to 256k bytes or less,
add the appropriate number of 30008A 64k byte memary array
boards. The memory expansion upgrade kit is not required.
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model 304118

Software

No software products are required with the upgrade kit. All
software used with the previous system will operate with
the upgraded system without modification,

Hardware supplied

One 64kh memory hoard, memory power supply, error
correcting memory array, memory controller, cables, and
mounting hardware.

Warranty

The new hardware components furnished with the kit are
warranted for 90 days from the date of installation. This
warranty is implemented as a free service contract on the
new equipment only.

System requirements

HP 3000 Series |1 Model 6 with memory of 128kb, 192kb,
or 2b6kb.

Ordering information
304118 Series |1 Memory Expansion Kit for the Model 6.



HEWLETT Wﬁ PACKARD

HP3000 Series Il Model 8 Upgrade

The 30408A upgrade kit is designed for use with HP 3000
Series 11, Models 5, 6, and 7 to allow memory expansion
beyond 256k ta a maximum of 512k bytes, or expand the
number of available 1/0 slots.

The upgrade kit consists of a single cabinet that is installed
to the left of the existing CPU bay. It contains power
supplies, two card cages, and 84k bytes of memaory.

1/0 slots

By installing the 30408A, the number of available 1/0 slots
is increased as follows:

Model From To
5 15 23
6 10 23
7 13 23

{see Model 8 data sheet for configuration constraints of
upgraded system.)

Memory

Assuming the initial system has 256k bytes of memory,
after upgrading, the system will have a memory of 320k
bytes, plus expansion capability up to 512k bytes simply
by adding the necessary memory array boards, These can be
purchased with the upgrade kit if desired. For Model 6
systems which have already increased the memaory capacity
to 320kb or greater, option 002 is available to increase only
the 1/0 capacity,

Note: Order additional 300084 64kb memary modules to increase
memory to the desired capacity.

model 30408A

Software

No software products are included with the upgrade kit. All
software used with the previous system will operate with
the upgraded system without modification.

Warranty

The new hardware components furnished with the kit are
warranted for 90 days from date of instaliation. This
warranty is implemented as a free service contract an the
new equipment only.

System requirements
HP 3000 Series |1, Model 5, 6, or 7.

Equipment supplied

I/O cabinet, memory expansion kit with power supply, 64k
byte fault control memory board, 1/0 power supply, two
card cages, and cabling.

Ordering information

30408A  Series |1, Model 8 upgrade kit for Model 5, 6, or 7,
-001 Required for Model 6 systems with 256kb or
less. Adds memory expansion and /0
expansion kits.
-002 Required for Model 6 systems with 320kb or
greater only. Deletes memory expansion kit and
64kb memory board.
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Add-On Hardware for
HP 3000 Series Il, Model 5

The diagram below is designed to allow owners of Model 5
Systems to select add-on equipment for their system. The
diagram shows the maximum allowable configuration of a
Model 5 and differs from the earlier diagrams as follows:

The 30229A Disc controller can support up to eight drives
which can be a mixture of 7905s and the new 7920 (50
Megabytes). The two types of drives can be intermixed in
any way.

Ordering information

Select the add-on peripherals required from the diagram
and consult the pricing guide at the back of this hook for
complete ordering details.

How to configure a system

When choosing options denoted by “circles”, be certain to
write the number of the interface stot which the option will
occupy in the apen circle beside the selected option; then,
cross out the numbered circle connected to the IOP Bus to

show that the interface slot is no longer available, For
example:

L 10P BUS

26408 CRT Conole
with 132344
additional 4kb Memory

@ 012648
Flotrer [nterlsoe

0H0B *
300328 Up o O Programmable Controlier
Asvnchcrgnous 15 3
Terminal Contraller Terminals 03018 *
o Real -Time

Programmable Controller

As a result, the options that have been chosen and the
interface slots they occupy will be evident at a glance. Do
not exceed the total number of available interface slots on
the QP Bus.

Devices identified with triangles or squares will function
only in positions designated by matching geometric shapes.

The “Pricing Guide™ at the rear of this publication may

offer additional specific qualifications for selecting options.

Interfacing Optional Equipment Through Interface Slots.
15 interface slots {numbered “circles” connected to the
{OP Bus} are available for additional products, and can be
occupied by optional equipment identified with an
attached “circle’.

Maximum configuration diagram, model 5

CENTRAL DATA BUS

f Al A

[ soFTwaRE
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\@ Asynchronous 15 200 ipm Controlier I/F Cable]
Terminal Contoller Termmnals O_ H3(J.'|1Qr1 8 * Line Printer f—
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E \_@ Supports 202 Modem —{ ] [J— 800 bpi with
£ Multi-Unit Cable
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= B \ -
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\@ Paper Tape Punch Expansion Bay
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Connecting Additional Terminals. One asynchronous
terminal controller (ATC) is supplied. It permits the
connection of up to 16 terminals {one of the 16 ports of
the ATC is occupied by the system console). One additional
ATC, with a capacity to interface 16 terminais, can be
supported by the Model 5,

Magnetic Tape Units. One 1600 bpi unit with controller is
supplied {connected directly to the {OP Bus): an 800 bpi
unit can be chosen as a substitute. The controller in the
first unit can handle 3 additional optional units. 9 units
{with “squares’’} are offered as alternatives to satisfy the
three available positions {designated by 3 “squares”).
Additionally, magnetic tape units may be connected to the
system through the interface slots on the 1OP Bus. This
method will occupy 2 interface slots (unit identified with 2
"“circles’). The first position is identified by a ““triangle”
and the 3 remaining positions are identified by “squares’”.,
Either of 2 units — 1600 bpi or 800 bpi (denoted by a
“triangle’’}, satisfies the requirements of the first position.
The other 3 available positions may be satistied by any 9
alternative units {identified with “squares’’),

Disc Drive. One 15 Mb Disc Subsystem with controller is
supplied, connected directly to the Central Data Bus
through a Selector Channe!. The controller can handle a
total of 8 drives,

Additionally, 47 Mb disc units may be connected to the
system through the interface slots on the IOP Bus. This
method will accupy 3 interface slots {unit identified with 3
“circles”). A first unit must corttain & controller; as many as

8 units can be handled by the controller. : Line Printers. 8 options are available; as many as 4 line

printers may be connected to any Series || System. Each
30209A line printer controller occupies a single interface
slot in the |OP Bus.

The system can support two disc controllers, only one of
which may be a 30229,

Hewlett-Packard does not recommend more than 400
megabytes of disc storage or more than eight physical
drives on any one HP 3000 system.

Additional Peripheral Deviges. Flotter Interface; Program-
mable Controllers; Emulation Subsystem; Card Readers:
Card Reader/Punch: Paper Tape Reader; Paper Tape Punch:
each of these requires one interface slot.

hp

museum

10f BUS

302154 a47Mb Dhse DISC DRIVES
Meg tane cantroller with Controller PRODUCT NUMBER | PRODUGT NUMBER
—— 1 DRIVE FOR FOR
AIME Dise NUMBER 208Y. 38, 60Hz 230V, 18, 50Hz
1630 ot gt wio Controller ; 01024 301024
Controlier |/F Cable, — 30102A015%
o st 30102A-010 01024010
70B.-3 wit Controller
E-’l']% ani wﬂ?h {Eee Adjacent Table) 2 301024015
Conzreller I/F Cable 47D Dinc . 301024010 301024020
w/o Controller 301024015
le T —
79708-300 | 1Se0 Adiacent Table) 4 301025010 301024010
-0 - MSUOSDi with 47Mb Dise 301024016
ulti-Unit Caple w/o Controller T anipoanie
(See Adjacent Table) 5 01024810 30102"“020 *
79708-300 — 01024-015
M — 800 b with 47Mb Disc B B —
Multi-Unit Cable wio Controtler 8 301024010 ggig%::g}g
] {See Adjacent Table) P
7970B-300 S —
i 2A-020¢ 301024020
“—0 [ &00bpi with 47Mb Disc 7 3010
Muiti-Unit Cable wio Controtier | | | 301024015
79706300 [See Adjacent Table) a 30102A-010 %w%gg}g
o 10.
[— 1600 bpi 47Mb Disc
Master drive wio Controller * Must be with a thiree bay system with an additional
1 {See Adjacent Table} 30335A Power Control Unit {a total of two Power ,
— T?g&)EAth;D Cantral Units are required on the systemn).
Master drive
7970E-300
00— 1600 bpi
Master drive
F970E.301
[0 1600 bpi
Slave drive
b S
7970€E-301
00— 1600 bpi
Slave drive

_
T970E-301
1600 bpi
Slave drive
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Add-On Hardware for
HP 3000 Series lI, Model 7

The diagram below is designed to allow owners of Model 7
Systems to select add-on equipment for their system. The
diagram shows the maximum allowable configuration of a
Model 7 and differs from the earlier diagrams as follows:

The 30229A Disc controller can support up to eight drives
which can be a mixture of 7905s and the new 7920 (50
Megabytes). The two types of drives can be intermixed in
any way.

Ordering information

Select the add-on peripherals required from the diagram
and consult the pricing quide at the back of this hook for
complete ordering details.

How to configure a system

When choosing options denoted by “circles”, be certain to
write the number of the interface slot which the option will
occupy in the open circle beside the selected option; then,
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cross out the numbered circle connected to the I0P Bus to
show that the interface slot is no longer available. For

examptie:
L 1P BUS,
P
\@ 26408 CRT Consale 01264,
with 132348 " :
sdentional Akt Memary & pner | nterfach
\'E - 08 -
- 300328 Up o Programmable Controtlar
- Ay rhronnus i5 :
\_@ Termingl Controlwr Terminals 303018 *
— . Reaal-Tume
System Qpton - 102 Prograrnmable Contabler
Supports 108 Modem | Sote * 303008 ena 30301 8: Noton
joloal
2 \@ Svrem Dprion 110 same systemn sunulianeusly
2 Supporis 202 Modem
H

As a result, the options that have been chosen and the
interface slots they occupy, will be evident at a glance. Do
not exceed the total number of available interface slots on

the 10P Bus.

Devices identified with triangles or squares will function
only in positions designated by matching geometric shapes.

The “*Pricing Guide’ at the rear of this publication may

offer additional specific qualifications for selecting options.

Maximum configuration diagram, model 7

CENTHAL DATA BUS

- Inte tacel Siors Avsitabile for Atlgiiangh-Dovices

\ . . pd

MCu 300308 ol
— Port Controller - 1%%11; Dl?sc
30008A and
Bakb Memory || Selectar Channe! -
] 7920
og0as 50Mb Disc | .

Bdkly Memory
| -

30008A Up to 8 wtal
64kb Memory per controller .
——} 30229 A IR Any I
30008A
G4kh Memory Controlier .

" 10P-BUS

SOFTWA

F_unuamw\la\ Operating Sottware |
[ [ 32102B FORTRAN Compiler 7
321044 RPG Compiler

32206A Data Entry Librar
I2111A BASIC

e ]
32213C COBOL Computer_
32235A IMAGE/QUERY

- g1£n.@_2?|37m3ﬂ) Emulation
|| 322058 Scientfic Library J2900ASIS__
¥ 321054 APL
) 32008A KSAM

[ [ 3ate0ADs

__,!i

op eus

229

26408 CRT Consule
with 132344
additional 4kb Memory

30126A

303008
300326 1 upto Programmaksle Controller
Asynchranaous 15 -
Terringd Contratier Férmina 302018 *
) Real-Tirme
System Option - 103 : Programmable Controller
Supports 103 Modem | Slots % 303608 and 303016: Not an
: sarne systefm simulianeously

Reserved
Systern Opuon - 110 .
Supports 202 Modem |’

O
300228 Upto. - -
Asynchronous fg i
-} Terpiinals O,_

30085A
Synchronous Single
Line Contraller

30065A
Synchronous Single
Line Controller

30055A
Synchranous Singls
Line Controller

Termuinal Controller

300328 Qpuon-001
Supports 103 Modem

300328 Option-002
Supports 202 Madem

Mag tape controller

30Z15A

N

SRR e

301064
600 cpm
Card Reater

301064
600 cpm
Card Reader

- : ) ) 301194
N . . Card Reader/Punch
’ o T 301044
. ‘ . : Paper Tape Reader

30105A
Paper Tape Punch

2607 A-300
< “z2001pm
. Line Printer
L
2607 A-300
<— “2001pm
Line Printer
-
302094 o . 2613A-300
{ A Ling Printsr 0> < 300ipm
Controlier B . Line Printer
S
30209A 2613A-300
O—— Lime Printer Pl J 300 Ipm
Controller Line Printer
30209A -
(O L pemter (1> 26174300
Controlier 600 Ipm
Line Printer

2617 A-300
600 Ipm

Note: )
Maximum-4 Lne - 2618A-300
_ Fr.ure;s per System: 1250 lpm
- <7 Line Printer
|| 26184300
<} 1250%em
Line Printer

301044001
Rackedn
Expansicn Bay

30105A-001
Racked-n
Expansicn Bay

302094 <
O’—‘ Line Printer -
Controller

Line Printer

fhadel 2 is & Two-Bay
Conligueation. Paper
Teape Unit must be
racked. in & third
Expansion Bay.

7970E-304
" 1600 bpi with
. Contrefler I/F Cabie

7970B-304
800 bpi with
Controlier 1/F Cable|

Gy

7970B-300
800 bpi with
Multi-Unit Cabie

L3 (O

79706-300
800 bpi with
Multi-Unit Cable

7970B-300
800 bpi with
Multi-Unit Cable

i ] [+

— 04—

7970E-300
1600 bpi
Master drive

7970E-300
1600 b
Master drive

T970E-300
1600 bpi
Master drive

7970E-201

1600 bpi
Slave drive
DA
7970E-301

1600 bpi
Slave drive

7970E-301

160G bpi
Slave drive

U O
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Interfacing Optional Equipment Through Interface Slots.
13 interface slots (numbered “circles” connected to the
IOP Bus) are available for additional products, and can be
occupied by optional equipment identified with an
attached “‘circle’.

Connecting Additional Terminals. One asynchronous
terminal controller {ATC) is supplied. It permits the
connection of up 1o 16 terminals (one of the 16 ports of
the ATC is accupied by the system consocle), One additional
ATC, with a capacity to interface 16 terminals, can be
supported by the Model 7.

Disc Drives. Two 47 Mb Disc Subsystems are supplied, one
unit with a controller and one unit without controlier. The
unit with a controller is connected directly to the [OP Bus,
and can handle a total of 8 drives.

In addition, one 30229 controller may be instalied which
can support up to eight 7905/7920 drives in any mixture.

Hewlett-Packard does not recommend more than 400
megabytes of disc storage or more than 8 physical
drives on any one HP 3000 system.

L 10P 8US

"~ —

Magnetic Tape Units. One 1600 bpi unit with controller is
supplied (connected directly to the |OP Bus): an 800 bpi
unit can be chosen as a substitute. The controller in the
first unit can handle 3 additional optional units. 9 units
{with “squares”) are offered as alternatives to satisfy the
three available positions (designated by 3 “squares”).
Additionally, magnetic tape units may be connected to the
system through the interface slots on the IOP Bus. This
method will occupy 2 interface slots {unit identified with 2
“circles”). The first position is identified by a “triangle”
and the 3 remaining positions are identified by "squares’’,
Either of 2 units — 1600 bpi or 800 bpi {dencted by a
"“triangle”}, satisfies the requirements of the first position.
The other 3 available positions may be satisfied by any 9
alternative units {identified with “squares’’).

Line Printers. 8 options are available; as many as 4 line
printers may be connected to any Series I System. Each
30209A line printer controiler occupies a single interface
slot in the 10OP Bus.

Additional Peripheral Devices. Plotter Interface; Program-
mabte Controllers; Emulation Subsystem; Card Readers;
Card Reader/Punch; Paper Tape Reader; Paper Tape Punch;
each of these requires one interface slot.

302154 47Mb Oisc DISC DRIVES
Mag Tape Controller with Controller PROBUCT NUMBER | PRODUGT NUMBER
DRIVE FOR F
5 . 47Mb Disc NUMBER 208V, 30, 60Hz 230V, 1@, 5QHz
7 7DEf30_ wio Controller 301024 201024
1600 bpi with 1 3010534015
Controller I/F Cable| 4IME O
1sC
- wio Cantrolier 301028010 301025010
3;(']90783 33.?;1 {See Adjacent Table) 2 301024015
Controller |/F Cablef 47Mb Disc 3 D102A010 30102A-020
w/o Controiler . 301028015
{See Adjacent Table
F970B-300 4 301024010 %:gggg;g
{1 D— MS?_O Bpltmetg' ;17Mb Disc
ulti-Unit Cable wio Coniroller .
See Adiacent Tatle) 5 301024010 Ioaagan®
S'J"J%TOB—SDU
— [—— bpi with 47Mb Disc
Multi-Unit Cabie w0 Controller 8 J0102A010 g’glggﬁg}g
” ISse Adjacent Table}
79708-300
A 020 30102A-020
{1 [}— 800 bpi with 47Mb Disc 7 3002A
Muiti-Unit Cabie w/o Controller 301024016
ISee Adjacent Table) 30102A-010 301024010
7970E-300 8 351024015
0 1600 bpi 47Mb Disc
Master drive wio Contraller * Must be with 2 thres bay system with an additional
Prem— fBee Adjacen: Tablel| 303354 Power Cantral Unit ia toral of twd Pourer
O 1B00 Bpi Control Units are required on the system).
Master drive
7970E-300
— 1600 bpi
Master drive
7970£-301
o 1600 bpi
Slave drive
7I7QE-301
O— 1600 bpi
Slave drive
7970E-301
— 160¢ bpi
Slave drive
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Add-On Hardware for
HP 3000 Series I, Model 9

The diagram below is designed to allow owners of Model 7
Systems to select add-on equipment for their system. The
diagram shows the maximum allowable configuration of a
Model 7 and differs from the earlier diagrams as follows:

The 30229A Disc controller can support up to eight drives
which can be a mixture of 7905s and the new 7920 {50
Megabytes). The two types of drives can be intermixed in
any way.

Ordering information

Select the add-on peripherals required from the diagram
and consult the pricing guide at the back of this hook for
complete ordering details.

How to configure a system

When choosing options denoted by “circles'’, be certain to
write the number of the interface slot which the option will
occupy in the open circle beside the selected option; then,

cross out the numbered circle connected to the 10OP Bus to
show that the interface slot is no longer available. For
example:

10P BUS

26408 CRT Console
with 132244
addahtignal 4kh Memory

a 01264
Sy Plotter tnterlace

30300 *
Programmiatile Canfrolien
303016

Real-Time
Pragrammabie Controller

*303008 and 303016 Noten
same system sl taneously

330326
Asynchronouws
Terminal Conrroller

Up 1o
1%
Termunals *

Slat
Reserved

System Optien - 103
Supports 103 Modem

Systern Opuon - 110
Supports 202 Modem

TETEIY

al Devices

As a result, the options that have been chosen and the
interface slots they occupy, wiil be evident at a glance. Do
not exceed the total number of available interface slots on
the 10P Bus.

Devices identified with triangies or squares will function
only in positions designated by matching geometric shapes.

The *“Pricing Guide’ at the rear of this publication may
offer additional specific qualifications for selecting options.

Maximum configuration diagram, model 9

CENTAAL DATA BUS

4 h 3 hl

300328 Option-002
Supperts 202 Modem

PP
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. 361054
Paper Tape Punch

~
| wEU M 300308 Py SOFTWARE )
CPU | 10OP Port Ca[:‘ntrmler <" 16Mb Disc v | Fundamental Operating Suftware I J .[ 32213C COBOL Compiler
MESR‘I(}BA 300084 Selactor Channe) 7| 321028 FORTRAN Compiler /_, 32235A IMAGE/QUERY
emory B4kb Memary 7920 /| 32104A RPG Compilec | 30130D/E 2780/3780 Emulation
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300084 300084 Upto8 total |7 | SZITTABASIC 32008A KSAM
B4kb Memory 64kb Memory per cortroller 321904 D$
na .
30008A 30008A Cior\::rzuglﬁr hany mix
B4kb Memary B4kp Memary
0P BUS 1OP BUS
e !
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\‘® with 13234A . Ma: IggezlgnAtroller
additional 4kb Memory 9
@ 303008 * 7970E-304
300328 Up to O’" Programmable Controller 2607 A-300 —> 1600 bpi with
Asynchrongus 15 <4 “2601pm Cantroller 1/F Cable|
\@ Terrminal Controller Terminals REOII.!EP E} * Line Printer
eal-Time 79708-304
System Option - 103 Programrmabie Controller 2607A-300 <} 800 bpi with
. Supparts 102 Modem % 33008 and 30301 B- Net on < 2001pm Controlter I/F Cable]
£ ® Gystem Optign - 110 | Slot same system simuitangously Line Printer 79708300
g Supports 202 Modem | Reserved — ) (1 MS'i]D bpi wé;h
- 30065A 302004 2613A-300 ulti-Unit Cable
B @ . O— Synchronous Single O—~ Ling Printer 5300 Ipm
5] Line Controller Cantroller Line Printer OO 79708-300
k3 \.@ A 30(:1323 }.IUg te MBPO o \ngth
synehranous 300854 302004 2613A-300 ulti-Unit Cable
§ . Terminal Controller Terminals O__ Synchroncus Single O# Line Printer  p=> <} 200 Ipm
5 300328 Optron001 Line Centraller Controlier Line Printer . 0 3%%785'?"2?"
= L@ (O supports 163 Modem 300554 302084 Multi-Unit Cable
Synchronous Single Li Print: -
i O &0 O somemisdise | O b [ ] 28ya0e o706 300
2 upports 202 Modem — 1600 bpi
i A Ling Priater Master dr ve
£ O P 26174300
2 201064 etrane < ; 7970E-300
i ¥ 300328 Up1o £00 cpm Controller oo e +— 1ecabe
gl O—— Asynchronous 16 Card Reader _ Master drive
K Tarminal Cantroller Termanals Note:
I3 301064 Maximum 4 Line - 7970E-300
k3 30032B Option-001 Pe: Syste 261BA-300
] tintess per System < | 160
= o_' Supperts 103 Modem O_ CSPE&S;,W ! P Ltr?eS?’rI%Ter Masle? Sﬁbe
30032B Qption-002
A 7970E-301
\@ O— Supports 202 Modem — P 21621580 |§r?10 ] 200 b
Slave drive
(O cors AdageriPunch Line Printer -
7970E-301
P -(2) o, 300328 bpto O— 1600 b
Termsi\:lal Cogﬁgiler Terrinals . 301044 Stave drive
Paper Tape Reader 5 70E-30
. 7 -3
~ ) 300328 Option001 [ 1600 bpi
i
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Interfacing Optional Equipment Through Interface Slots,
14 interface slots (numbered “circles” connected to the
10P Bus} are available for additional products, and can be
occupied by optional equipment identified with an
attached “‘circle’,

Connecting Additional Terminals. One asynchronous
terminal controller (ATC} is supplied. It permits the
connection of up to 16 terminals {one of the 16 ports of
the ATC is occupied by the system console). Three
additional ATCs, each with a capacity to interface 16
terminals, can be supported by the Mode! 9.

Disc Drives. Two 47 Mb Disc Subsystems are supplied, one
unit with a controller and one unit without controller. The
unit with a controller is connected directly to the 1OP Bus,
and can handle a total of 8 drives.

In addition, one 30229 controller may be installed which
tan support up to eight 7905/7920 drives in any mixture,

Hewlett-Packard does not recommend more than 400
megabytes of disc storage or more than 8 physical
drives on any one HP 3000 system.

L 1OP BUS
¢

~

Magnetic Tape Units. One 1600 bpi unit with controller is
supplied (connected directly to the 1OP Bus): an 800 bpi
unit can be chosen as a substitute, The controller in the
first unit can handle 3 additional optional units. 9 units
{with “‘squaras”) are offered as alternatives to satisfy the
three available positions (designated by 3 “squares’).
Additionally, magnetic tape units may be connected to the
system through the interface slots on the 1OP Bus. This
method will occupy 2 interface slots (unit identified with 2
“circles”). The first position is identified by a “triangle”
and the 3 remaining positions are identified by “squares’’,
Either of 2 units — 1600 bpi or 800 bpi (denoted by a
“triangle’}, satisfies the requirements of the first position.
The other 3 available positions may be satisfied by any 9
altermative units (identified with “squares”’).

Line Printers, 8 opticns are available; as many as 4 |ine
printers may be connected to any Series |t System. Each
30209A line printer controller occupies a single interface
slot in the IOP Bus.

Additional Peripheral Devices. Plotter Interface;
Programmable Controllers; Emulation Subsystem: Card
Readers; Card Reader/Punch; Paper Tape Reader; Paper
Tape Punch; each of these requires one interface slot.

202164 47Mb Drc DISC DRIVES
Mag Tape Contraller wnth Controller PRODUCT NUMBER | PRODUCT NUMBER
DRIVE R
0H H
A7Mb Uise NUMBER 208V, 30, 60H, 230V, 19, 50H,
7970E-304 w/o Controller 1024 301024
1800 Lpi with 1 w 301024015
Controlier {/F Cable| 47Mb Dise -
wio Controller 7 301024 010 30102A010
73708-304 {See Adjacent Table) 301024015
oy bpll}"glh | 02A-020
Controller Cable| 36102A010 30102A.-
47Mb Disc
wio Controller ? 301024015
ISee Adjacent Tablel 301024 010 301024010
79708B-30C o 1 4 30102a015
— 0— MBUO bpi with ;wg{? ?'She L
Hi- it Cabl w/o ntroller *
ulti-Unit Cable {See Adjacent Tabie} 5 TI0ZA010 gg’:ggg:g?g
7370B-300 1
0 O WED bei with, it Dise 5 301024010 301024010
piti-Unit Cable {See Adiacent Takse) i 301024015
7970B-300 30102A-020 301024020
{1 — 800 bpi with 47Mb Disc 7 301024015
Multi-Unit Cable wio Contraller -
{See Adjacent Table} 30102A-010 01024010
7970E-300 8 301024015
O 600 opi 47Mb Disc - - -
Master drive wio Controller *Must be with a three bay system with an additional
[See Adiacent Tabled | 303358 power Control Unit {a totat of tvo Power
7970E-300 T Cantro? Units are required on the system).
C— 1600 bpi . i
Master drive
7970E-300
00— 00 bpi
Master drive
—_— ]
7970E-301
O 1600 bpi
Slave drive
b
7970E-301
— 1800 bpi
Slave drive
7970E-301
00— 1600 bpi
Slave drive
. 1
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HEWLETT @ PACKARD

COBOL/3000 Compiler

|

Features

o 1968 ANSI standard COBOL

& Direct communication with SORT/3000 via SORT
verb

e Communications with COBOL or non-COBOL
subroutines

Table handling up to 3 dimensions

Sequential and random files

Object code segmentation controlled by programmer
Data segmentation through dynamic-ty pe subroutines
Packed decimal, binary and display (zoned} data types
Compile time editing

Selective compilation

Concurrent batch and terminal capability

Optimal bounds checking for tables at program
execution time

COBOL provides the user with language resembling
English as a programming tool. itis self-documenting,
easy 1o learn, and permits fast program development.

The language has efficient statements to simptify file
descriptions, 1/0, table handling, sorting, mass storage
manipulation and report generation. The compiler is
integrated into the HP 3000 Multiprogramming Executive
{MPE) to allow great flexibility in every environment.

Implementation level

The major standard describing COBOL compilers is the
ANSI standard. Hewlett-Packard COBOL has fully
implemented ™ the ANSI 1968 standard in all categories.
The following table shows the COBOL rating.

COBOL modules

COBOL is a set of functional processing modules that
have the following capabilities:

Nucleus: Provides a basic language capability for the
internal processing of data within the basic structure
of the four divisions of a COBOL program.

Table Handling: For defining tables of contiguous data
items and accessing an item relative to its position in
the table. Tables may be variable length and may have
up to three dimensions.

*Except report writer.
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ANSI*
MODULE RATING

Nucleus High
Table Handiing High
Sequential Access High
Random Access High
SORT High
Report Writer Null
Segmentation High
Library High

*ANSI: American National Standards Institute

»*ECMA: European Computer Manufacturers Association

Sequential Access: To access records of a fite in an
astablished sequence. Sharing memory area among
files is also provided.

Random Access: To access records of a mass storage file
according to a programmer-supplied key. Sharing
memoty area among files is also provided.

Sort: To order a file of records according to a set of user-
specified keys within each record. Special processing
of addition, deletion, creation, altering, editing, etc., is
provided.

Segmentation: To specify object program segmentation
requirements.

Library: For specifying text that is to be copied from a
library. Library textis available to a source program
at compile time and need not be actually written as
part of the source program.

Interprogram Communication: Provides the capability

to calt {or be called by) a program written in CcOBOL

or other HP 3000 Languages.

Language Extensions: In addition to the ANS! Standard,
Hewlett Packard has impiemented a number of extensions
which include:

Interprogram Communication

Packed Decimal (COMPUTATIONAL-3)

Note Lines [defined by *(an asterisk) in column 7]

Current-Date (MM/DD/YY)

Time-of-day (HHMMSS}

THEN optional

Multiple REDEFINEs of a given location

Unary +

Go to MORE-LABELS EXIT

Synchronized for index data items

Forms message for special forms



Data types

COBOL allows

Binary (Computationaf}, Packed
Decimal {ComputatfonaI-S), and
Display (Zoned) data types,

Environment

COBOL is fully integrated into the Multiprogramming
Executive-11 (MPE-| 1), providing flexibility in compiling,
linking, segmenting and executing in batch and session
mode. It is also fully compatible with the MPE-C operating
system of the Serias |,

Program compatibility

Most programs written for any of the HP 3000 computer
systems can be run without conversion on any other
HP 3000.

System requirements

The minimum system required is an HP 3000 Series ||
operating under MPE Il with at least 192k bytes of
memary; or an HP 3000 Series I, HP 3000CX, or original
HP 3000 operating under MPE-C with 128k bytes of
memory.

The COBOL Compiler Subsystem is installed by a
factory-authorized Customer Engineer, Installation is
included in the list price.

Ordering information

HP 3000 Series I1:
32213C. Installation of COBOL and run-time library in

object form by factory-authorized Customer Engineer,
Includes 32213-90001 manual,

HP 3000 Series | and Pre-Series 1 Systemns:

32213B. tnstallation of COBOL and run-time library in
object form by factory-authorized Customer Engineer.
Includes 32213-90001 manual,

Since COBOL/3000 is purchased on an inftial payment and
monthly fee basis, you must arrange for the manthly
payment by ordering product number 22823A option -003,
which includes fuil HP software support services. For
prepaid software purchase, please consult your
Hewlett-Packard represantative,

Copyright

The COBQL/3000 Compiler is a copyrighted software
product of the Hewlett-Packard Company, 1976. Each
purchased copy of the software may be used on one system
at a time, and may not be copied except for archival or
back-up purposes,
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HEWLETT hp, PACKARD

RPG/3000 Compiler

Features

Automatic program segmentation
Edit codes

Calculation control of 1/0

Closed subroutines

Single dimension arrays

Automatic EBCDIG/ASCII file translation and
alternate collating sequence

e & & & o0

Cross reference

Formatted dump

Run time error options can he preselected or dynamic
DEBUG allows source level debugging

Spread cards

File error option

RPG is a machine-independent, problem-oriented
language that is easy tO learn, use, and code. |t allows
the user to specify many important operations with a
minimum of effort, by making simple entries on specially
formatted coding sheets. Because RPG is a standard
language available on many different machines, programs
can be submitted coded in another manufacturer’s RPG
or RPG 11, directly to the Hewlett-Packard RPG compiler
with little or no re-coding for conversion. ln addition,
the RPG compiler helps the user detect errors at the
source language level with extensive diagnostic messages.

HP extensions to RPG 11

Parameters for external subroutine calls:

Parameters may be specified after an EXIT (external
subroutine call) operation, simplifying interfacing with
COBOL, SPL, BASIC or FORTRAN subroutines.

Interface to data base management:

Data bases can be accessed through regular 1/0 reads and
writes by specifying the file as being an IMAGE data base
in the file specification section.

Run-time error options:
Three methods are provided for handling run-time errors.

1. Specifying on the Control Record at compile time
whether the run-time error should be ignored or the
program terminated.

2. Allowing the operator 1o determine the mode of
operation at run time.

3. Testing an error code in RPG calculations and
determining the mode of operation pragrammatically.
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Cross reference option:
A cross reference may be requested showing all references
to file names, indicators and field names.

Automatic program segmentation:

RPG will automatically segment code generated for an
RPG program in 1K, 2K, 3K, or 4K-word segments,
resulting in a virtually unlimited size RPG program.

EBCDIC/ASCII automatic translation:

The user can request RPG to automatically generate

file translation tables for EBCDIC to ASCIl or ASCIl to
EBCDIC conversions, or to use an EBCDIC alternate
collating sequence.

Combined terminal file:
The user may define an Input/Output terminal file.

Calculation indicator repetition:
Duplicate conditioning indicators need not be repeated
line-to-line in calculation.

Data types

RPG allows data to be input or output in the following
formats:

® binary — one or two word binary data

# packed decimal

® alphanumeric

@ unpacked decimal

® unpacked decimal with leading or trailing sign

Environment

RPG runs under the Multiprogramming Executive
Dperating System {MPE), providing the user with flexibility
such as:

e compile/execute in batch or timesharing mode
® device independence

® call any program compiled in other languages
® an interactive debugging facility

MPE file support

All file types supported by the Multiprogramming
Executive Operating System are available to the user
through RPG/3000. This includes input, output and
update files accessed sequentially, or randomly by
relative record number.

RPG also supports fully indexed files on the Series |1 via
KSAM/3000, an optional extension to the MPE file system.

For HP 3000 Series | and Pre-Series | systems, RPG
supports indexed files via INDEX/3000.



Specification types

The statements that describe the input, processing, and
output to the compiler must be written according to the
rules of RPG. The seven specification types are:

Control Record

File Description

File Extension

Line Counter

Input

Calculation

Qutput

Program compatibility

Programs written for any of the HP 3000 computer systems
can be run without conversion on any other HP 3000.

System requirements

The minimum system required is an HP 3000 Series 11
operating under MPE It; or an HP 3000 Series i,
HP 3000CX, or original HP 3000 operating under MPE-C.

Ordering information

32104A RPG/3000. Installation of RPG compiler and
runtime library in object form by a factory-authorized
Customer Engineer. Includes 30104-90001 reference
manual.,

Since RPG/3000 is purchased on an initial payment and
monthly fee basis, you must arrange for the monthly
payment by ordering product number 22823A option -011,
which includes full HP software support services. For
prepaid software purchase, please consult your
Hewlett-Packard sales representative.

Copyright

The RPG/3000 Compiler is a copyrighted software product
of the Hewiett-Packard Company, 1978. Each purchased
copy of the software may be used on one system at a time,
and may not be copied except for archival or back-up

purposes,
'O
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FORTRAN/3000 Compiler

Features

e Seven data types
® Character variables and character arrays

Bit extract and deposit capability with PARTIAL-
WORD DESIGNATORS

Arrays may have up to 255 dimensions

Named common blocks may be initialized by block
data subprograms

Multiple entry points for subprograms

Supports user-written error handling routines which

are called under trap conditions

Parameter statement for specifying constants with
symbolic names

Dynamic array declaration and allocation in subprograms

Up to 99 files may be used during execution of a
FORTRAN program

FUNCTIONS and SUBROUTINES may be called
recursively

The dependent statement of a logical IF can be
another logical IF

Parameters to non-FORTRAN subprograms may be
passed by value rather than reference

ACCEPT and DISPLAY statements for free field
input/output

Compilation time editing

® Symbolic names may contain up to 15 characters
® Action labels may be specified in READ/WRITE

statements to indicate point of transfer in case of
end-of-file or 1/O error

A label can be used as an argument in subprogram
call statements to allow alternate return points

Mixed mode arithmetic supported
Generic functions

Built-in optional cross reference listing
Undefined variable detection

HP FORTRAN is based on ANSI STANDARD
FORTRAN {X3.9-1966). In addition, FORTRAN has
many extensions which expand the capabilities and
increase the power of the language.
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Environment

The Multiprogramming Executive (MPE) provides great
flexibility for the FORTRAN user in the following areas:

Compite in batch or timesharing mode, or call the
compiler programmatically

Compile subroutines written in other languages

{e.q., COBOL] as part of the main FORTRAN

object program

Execute in either batch or timesharing mocde

File equate for device independent 1/0

Segment programs without re-compiling

Call any program or subprogram cempiled in any other
language, limited only by security

A symbolic debugging facility provided by the use of
TRACE

Data types
FORTRAN provides seven types of data.

INTEGER type: A 16-bit quantity including sign.
The range is +32767 to -32768

DOUBRLE INTEGER type: A 32-bit quantity in-
cluding sign. The range is +2147483647 to
-2147483648

LOGICAL type: A 16-bit mask. The least significant
bit is used to determine the Boolean value (True and
False).

REAL type: A 32-bit quantity with sign, exponent
and mantissa. The range is ={2 2%, 2"2°°) with 6 to 7
decimal digit accuracy.

DOUBLE PRECISION type: A 64-bit™ quantity with
sign, exponent and mantissa. The range is identical to
REAL but with 16 decimal digit accuracy.

COMPLEX type: A B4-bit" quantity consisting of two
type reals, one for the real part and one for the
imaginary part.

CHARACTER type: Character values are represented
by strings of 8-bit USASCII code.

*Double precision for HP 3000 Series | and pre-Series Il computers

is 48-bit quantity with sign, exponent, and mantissa.



Source program format

FORTRAN was designed with several powerful con-
venience features for timesharing users. The nature of
terminal devices makes the historical position-dependent
fixed-format program representation inconvenient:
however, FORTRAN surmounts these drawbacks by
offering both fixed format and free format representation
for source language input,

File facility

Uniform access to disc files and standard input/outpuyt
devices is accomplished through the MPE file system.
Users access their files using normal READ/WRITE state-
ments. The structure of a file and method of access can be
detined via a file statement by the programmer or left to
default values, This provides device independence and
€asy access to all types of files.

Device type can be defined at execution time; conse-
quently, the devices used by a program can be readily
changed.

Sequential and random access of disc files is supported
by FORTRAN.

Users with highly specialized requirements may com-
municate directly with the MPE file system. Data file
privacy is achieved through the normal MPE protection
mechanisms.

Debug facility

The TRACE program and FORTRAN are designed to
work together, providing a convenient and powerful
capability for the user in monitoring program execution.
A traceable item is a symbolic name of a simple variable,
array, statement-function, or external procedure or is a
statement label of an executable statement. Monitoring

can be conditional, thereby eliminating massive amounts
of output,

Program compatibility

Most programs written for the HP 3000 Series |,

HP 3000CX, and original HP 3000 can be run without
conversion on an HP 3000 Series |1 Programs utilizing
double precision numbers wil| require recompilation and
some recoding.

System requirements

The minimum system required is an HP 3000 Series i|
operating under MPE |1; or an HP 3000 Series |,
HP 3000CX, or original HP 3000 operating under MPE-C,

Ordering information

321028 FORTRAN/3000. Instatlation of FORTRAN
compifer in abject form by a factory-authorized Customer
Engineer. includes 30000-90040 reference manual,

32102B-001. Replaces Series || manuals with Series | and
Pre-Series || version,

Since FORTRAN/3000 is purchased on an initial payment
and monthly fee basis, YOu must arrange for the monthly
Payment by ordering product number 22823A option -007,
which includes full HP software support services. For
prepaid software purchase, please consult your
Hewlett-Packard representative,

Copyright

The FORTRAN/3000 Compiler is a copyrighted software
product of the Hewlett-Packard Company, 1976. Each
purchased copy of the software may be used on one system
at a time, and may not be copied except for archival or
back-up purposes.
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BASIC/3000 Interpreter

Features

e A powerful language that's easy to learn

® Programs and data files can be accessed from either
timeshare or batch mode

® Conversational program generation with extensive
messages

e Four numeric data types: real, integer, real extended
precision, and complex

& Mixed mode arithmetic

e All standard functions (SIN, COS, LOG, etc.,} plus
matrices, strings and files

® Program segmentation with common storage

® User definable file security ingluding password

@ Can be used alone or in conjunction with BASIC
Compiler

BASIC is an easy to learn language designed especially
for interactive terminal use. The HP BASIC language
contains extensions that make it a powerful imple-
mentation of BASIC.

Environment

Timesharing mode

Implementation of BASIC in the HP 3000 operating system
(MPE) results in a very powerful language which encourages
the user to take advantage of extensive conversational
capabilities.

Batch mode

HP BASIC itself is a flexible language that may alsc be
used in Batch Mode. In Batch Mode, all input (i.e.,
program statements, commands and data} is read from the
patch input device; all output is directed to the batch
output device.

User tailored modes

BASIC permits full use of MPE device independence.
Users can link each type of input {e.g., program state-
ments, commands and datal and output {e.g., program
output, messages and listings) with any available periph-
eral device. This flexibility within BASIC can be.em-
ployed to construct end-user packages such that BASIC
is invisible to the user. The resultant simplicity of execu-
tion is especially important to instructional/educational
applications.
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Data types
BASIC permits four types of numeric representation:

e INTEGER Type: A 16-bit quantity. The range is
-32768 to +32767.

e REAL Type: A 32-bitquantity with sign, exponent
and mantissa. The range is +(107™, 10%77) with 6 to
7 decimal digit accuracy.

e LONG Type: A B4-bit ™ quantity with sign, exponent
and mantissa. The range is identical to REAL but
with 16 decimal digit accuracy.

e COMPLEX Type: 64-bit * quantity consisting of two
real numbers, the real part and the imaginary part.

Mixing of data types within an arithmetic expression is
allowed.
*pouble precision for HP 3000 Series { and Pre-Series 1l

computers is 48-bit quantity with sign, exponent, and
mantissa,

Character string manipulation

The user may define and manipulate ASCII character
strings and string arrays. All digits, upper and lower

case atphabetic characters, and all other printing and
non-printing ASCI characters ¢an be stored in string
variables. They can be input and output at the terminal
and stored and retrieved from data files. Substrings as
small as zero characters and as targe as 265 characters in
length can be printed, concatenated and compared to
other strings. These may be used for branching or sorting.

A CONVERT statement is available for conversion of
numetic strings to numeric values and vice versa. Several
built-in functions are available for manipulation (e.g., 10
obtain the numerical value of a character's ASCII code
and remove leading and trailing blanks, etc.,). Easy inter-
mixing of string and numeric data is provided for program
and file input and output.

Data files
BASIC maintains three distinct file types:

« FORMATTED files: Provide advanced, easy-to-use
capabilities that are intended for (but not restricted
o) BASIC language use. These enable run-time
checking of file data type.

e ASCIl and BINARY files: These are available for
communicating data to and from programs written in
fanguages other than BASIC.



BAS!IC FORMATTED files may have g record size be-
tween 4 and 319 words, Data can be accessed either
serially or on a record basis with random access to any
record in the file. The ADVANCE and UPDATE state-
ments provide the capability to access individual items
within a record, Files may be created and purged either
by commands or under program control,

Through the operating system, data file Security among
different levels of users is achieved by a set of restric-
tions (e.g., read-only, read-only with dynamic locking,
etc.,) which May be placed on the access of the files.

A data scrambler may also be used. This security fea-
ture can be used in conjunction with the name and
Password security provided by the operating system.

Subroutines
BASIC provides four types of subroutines:

* Built-in functions include SIN, TAN, TNH thyper-
bolic tangent). Approximately 40 such functions
are provided.

® User defined functions are established in the user’s
program and can bhe called from within the program.
They may consjst of multiple statements and local
variables and arrays whose scope extends only within
the declared function.

* Asimple subroutine consists of a set of BASIC state-
ments followed by a return statement. There is no
explicit indication in 3 program as to which statements
comprise a subroutine,

* External subroutines ngt controlled by BASIC and
written in another tanguage, i.e., FORTRAN, SPL.
BASIC Programs may call external subroutines from
one of the libraries accessible to the user,

TRACE-debug facility

This mode serves in an interactive debugging capacity.
Several commands are available for:

* Tracing the path of execution through a program and
the change in value of variables,

¢ Setting breakpoints, displaying and changing values
of variables ang resuming operation,

* Displaying names of files currently open to 3 program.
* Displaying a list of functions ang programs which

represent the path through which nested calls will return.

Additional features

* Multiline statements allowed

* |IF-THEN-ELSE statements and compound statement
blacks

Program access to system clock
* Embedded FOR loops in input/output statements

¢ Formatting (PRINT USING) with dynamically
definable output images

* Extrainput items optionally saved in a buffer for
optional subsequent input

* String arrays with complete substring accessibility
* Substring search functions
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¢ File management under program control

* Move forward or backward any number of elements
through a file without knowing what data types are
being skipped

* User definable file security

* Program profile showing number of executions and
amount of CPU time for each statement executed

* Specifications of many operating system com manads
under program control

Program compatibility

Most programs written for the HP 3000 Series |,
HP 3000CX, and original HP 3000, can be run without
conversion on the HP 3000 Series 11,

System requirements

The minimum system required is an HP 3000 Series I
operating under MPE Ii; or an HP 3000 Serijes 1,
HP 3000CX, or original HP 3000 operating under MPE-C,

Ordering information

32111A HP 3000 BASIC. installation of both BASIC
interpreter and compiler in object form by a
factory-authorized Customer Engineer. Includes
30000-20026 and 32103-90001 Reference Manuals.

32111A-001. Replaces Series || manuals with Serigs | and
Pre-Series [1 version,

Since BASIC/3000 is purchased on an initial payment and
monthly fee basis, you must arrange for the monthly
payment by ordering product number 22823A option -002,
which includes full HP software support services. For
prepaid software purchase, please consult your
Hewlett-Packard representative.

Copyright

The BASIC/3000 Interpreter is a copyrighted software
product of the Hewlett-Packard Company, 1976. Each
purchased copy of the software may be used on one system
at a time, and may not be copied except for archival or
back-up Purposes,
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Features

e Supports all HP 3000 BASIC interpreter language
extensions

e Faster average execution speed than interpretet

® Shareable machine code

® Can be combined with SPL procedures and FORTRAN
subroutines in the same program file

¢ Load-and-go capability

The BASIC compiler provides the means for converting
BASIC programs (having been written, debugged and
saved via the BASIC interpreter} into machine code.
Compiled BASIC programs exist in the system as actual
code segments and can be run directly, rather than
through line-by-line interpreting.

Since the programs to be compiled are written using the
BASIC Interpreter, alt of the fanguage features described
for the interpreter apply to the BASIC/3000 Compiler
as well.

Environment

There are three general phases in the development of a
BAS!IC compiled program.

Program development

in the first phase, a BASIC program is written and de-
bugged interactively using the BASIC Interpreter com-
mands and statements. The interpreter construcis the
interpretive version of a program. When the user is satis-
fied that the BASIC program runs properly in its inter-
pretive form, the program is saved (SAVE, FAST)ina
file. This fast save file is the “sgurce” input to the
BASIC Compiler.

Compile and prepare

The BASLC compiler is used to compile the fast save file.
The program is then prepared in a form that results in an
efficient machine code version of the original program.
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Execution

The third phase is to execute the program directly under
the operating system using the RUN command.

BASIC programs may be compited in batch or timesharing
mode, and programs may be run in either mode.

Program compatibility

Most programs written for the HP 3000 Series I,

HP 3000CX, and original HP 3000, can be run without
conversion on an HP 3000 Series i]. Some programs
utilizing double precision {LONG) numbers will require
recompilation and some recoding.

System requirements

The minimum system required is an HP 3000 Series !l
operating under MPE I1: or an HP 3000 Series |,
HP 3000CX, or original HP 3000 operating under MPE-C.

Ordering information

32111A HP 3000 BASIC. Installation of both BASIC
interpreter and compiler in object form by a
factory-authorized Customer Engineer. Includes
30000-90026 and 321 03-90001 reference manuals.

32111A-001. Replaces Series || manuals with Series | and
Pre-Series |1 version.

Since BASIC/3000 is purchased on an initial payment and
monthly fee basis, you must arrange for the monthly
payment by ordering product number 22823A option -002,
which includes full HP software support services. For
prepaid software purchase, please consult your
Hewlett-Packard representative.

Copyright

The BASIC/3000 Compiler is a copyrighted software
product of the Hewlett-Packard Company, 1976. Each
putchased copy of the software may be used on one system
at a time, and may not be copied except for archival or
back-up purposes.
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Features

® Patterned after APLSV — shared variables, same
standard notations and extensions, many enhancements

* Virtual workspaces — size limited only by on-line storage
Friendly, powerful editor

APLGOL, a structured, easy-to-maintain language
extension to APL

® Full power of the HP 3000 Series |1 file system

* Interactive or batch operation

® Dynamic incremental compiler

® Extended control functions

® Access through terminals with standard ASCH interface

APL\3000 is 3 language subsystem for the Hewlett-Packarg
3000 Serjes 11 Computers consisting of an advanced version
of APL (A Programming Language}. This language is
popular in both business and scientific environments
because of jts conciseness, power, and exceptional facility
for manipulating arrays of data,

The APL user works in an environment known asa
workspace in which can be placed variables {data) ang
user-defined functions (algorithms), Workspaces can be
SAVEY, LOADed, and modified. The user enters APL ina
calculator mode. Calcutations and function execution can
be done directly.

Full APL plus extensions

APL\3000 contains the extensions to |BM APLSV which
typically are part of the most recent implementations of
the language. These include: format {7}, execute {2), scan
(\ ), and matrix {E1); continue workspace; system variables;
shared variable capability; system functions such as
tanonical representation (LCRY, name list {(ONL}, and
DEBUG and TRACE functions.

In addition to the extensions commonly found in APLSYvY,
APL\3000 is substantially enhanced by the addition of
several other powerfu| extensions, as indicated in the chart.

APLGOL
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To enhance the applicability of APL, several interes ting and
useful extensions have been added to APLSV to make

APL 3000 ex tremely powerful.
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Environment

APL\3000 is accessed through the HP 3000 Series 1
Multiprogramming Executive (MPE}. MPE gives the user the
capability to:

+ Program in multiple languages
e Execute in either interactive or batch mode
e Access the MPE file facility

Twelve to sixteen terminals may be run simultaneously on a
512k byte dedicated APL system. Up to sixteen terminals
can be run on a 512k byte system in a multi-lingual
environment, Particular performance needs should be
discussed with a Hewlett-Packard representative.

Any terminal which uses a standard ASCII interface at
speeds from 110 to 2400 baud can be used; it is not
necessary for the terminal to have an APL character set.
APL\3000 provides for both bit pairing and character
pairing APL terminals.

Virtual workspaces

A firmware-assisted virtual memory scheme is employed in
APL\3000 with the result that very large workspaces are
available to the user, constrained only by the amount of
free on-line storage. |n many cases this important feature
allows the incorporation of files into the workspace.

Friendly, powerful editor

APL\3000 features a ful! text editor which may be used in
both calculator mode (use control E} and edit mode.
information in edit mode can be stored as a character
matrix or vector matrix if desired. A HELP command lists
all commands or individual meanings as requested. {Note:
HELP c¢an also be used in other modes to obtain
information about operators and systems commands}.

The editor is much more powerful and friendly than the
standard del (V) editor. Edit commands, most of which can
be abbreviated, are: ADD, BRIEF, CHANGE, COPY,
CURSOR, DELETE, DELTA, END, FIND, HELP,
EXPLAIN, LIST, LOCK, MATRIX, MODIFY, QUIT,
REPLACE, RESEQUENCE, UNDO, VECTOR, VERBOSE.

APLGOL

Users have the option of defining functions in either APL
or APLGOL, a unique Hewlett-Packard extension of APL.
APLGOL uses ALGOL-like keywords in conjunction with
APL expressions to describe the control flow within a given
function. This provides a framework for structured
programming in an APL environment.

APLGOL is easy to read and maintain because:

e |tis automatically indented upon editing to depict the
shape of nested control structures.

e Structured {restricted) control flow makes code easier 1o
maintain by preventing the user from creating confusing,
unstructured programs.

« Additional instructions such as multiple branching and
assertion statements {proof of correctness) further
simplify programming.

The APLGOL commands are: ASSERT, BEGIN END,
BEGIN + END CASE, CASE OF, EXIT, FOREVER DO,
HALT, IF DO, IF THEN ELSE, NULL, REPEAT UNTIL,
WHILE DO.

Shared variables

This facility allows the user to send and receive information
outside of APL. Communication with other processes can
inciude devices such as printers, plotters, mag tapes, and
fites. It does not include passing information directly
between two APL workspaces.

File system

A link to the MPE file system is provided through the use
of shared variables to give APL\3000 the full power and
flexibility of the MPE file facility. APL provides a
straightforward mechanism for data type conversion to and
from APL and the file system. Features include allowing
reference to files without specific knowledge of their actual
names or characteristics and many classes of file security.

Dynamic incremental compiler

Rather than interpreting function code, as s done in other
systems, AP L\ 3000 compiles, runs, then saves the compiled
code statement by statement. Subsequent program
executions can often use this saved code, allowing them 1o
rerun much faster. Of course, when solving one-line
one-time problems compiled code is thrown out just as it
would be for an interpreter.

A ‘signature” containing characteristics of the statements
{such as data types, ranks, & dimensions) is saved in the
code for each statement. On subseguent runs this signature
is compared with the new input data; should the character-
istics change, then a new compilation is performed, if
necessary, typically generating a more flexible code which
is able to handle al! the data experienced to date. Compiling
is done automatically, so that to the user the system retains
all the benefits of an interpreter.



Extended controi functions

For debugging involved chains or for applications which
require returning to previous enviroriments, the APL\3000
extended control functions are extremely useful. Complex
problems in such areas as artificial intelligence, pattern
recognition, modeling simultaneous processes, and symbol
manipulation can be solved through use of the extended
control functions. Standard APL implementations limit the
user to a linear stack, while APLA3000 with its extended
control functions offers capabilities such s Co-routining
and backtracking.

Specifications

Data types

Character — Character values are represented by strings of
8-bit USASCII code.

Boolean (logical) — 16-bit strings of value zero (false} or
one {true},

Integer — A 16.bit quantity including sign. The range is
-32768 10 +32767.

Floating Point — A 64-bit quantity with sign, exponent,
and mantissa. The range is £(27256 2+256) ywith 16 decimal
digit accuracy.

Arithmetic Progression Vector - A representation of
vectors of the form A+Bx2N where A, B, and N are
integers,

Workspace Size: Initially 1 million bytes, which can be
extended to the amount of available on-line storage.
Maximum Array Rank: 63

Maximum Array Size: 32,767 elements

Terminal: Accepts terminals, with or without APL
character set, which use a standard ASCII interface at
speeds from 110 to 2400 baud. Provisions made for both

bit and character pairing. Support to take advantage of
special features in the HP 2B41A Display Station is
provided, The following APL terminals have been
tested: Computer Deviceg Teleterm 1030, Anderson
Jacobson 630, Gen-Com System Mode! 300, and Data
Media Elite 1520,

System requirements and performance

The minimum system required is an HP 3000 Series N with
256k bytes of memory operating under MPE |]. Operation
with 13 or more terminals requires a full memory system
{512k bytes). Maximum recommended number of
simultaneous users is 16,

Ordering information

32105A APL\3000. Installation of APL compiler (in object
form) and hardware microcode by a factory-authorized
Customer Engineer. Includes 32105-90002 reference
manual and 32105-90003 pocket guide.

Since APL\3000 is purchased on an initial payment and
monthly fee basis, you must arrange for the monthly
payment by ordering product number 22823A option -001,
which includes fuil HP software support services, For
prepaid software purchase, please consult your
Hewlett-Packard sales representative,

Manuals

32105-90002 APL\3000 Reference Manual
32105-90003 Pocket guide

Copyright

APLA3000 js a copyrighted software product of the Hew-
lett-Packard Company, 1976, Each purchased copy of the
software may be used on one System at a time, and may
not be copied except for archival or back-up purposes.
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HEWLETT hw PACKARD Data Base Management
Subsystem

Features

e Network structuring allows for complex relationships
among data

® Privacy and Class-type security at data base, data set,

and data item levels

Serial, direct, calculated, and chained access methods

Concurrent batch and/ot tereninal access

Access to multiple data hases

Logically related files can be handled as a single entity

(a data base)

Deleted record space automatically reuseable

e Library routines callable from COBOL, RPG,
FORTRAN, BASIC and SPL

IMAGE is a general purpose data hase management system
designed for use with any HP 3000 Computer System.
IMAGE offers the capabilities to create a data base,
destribe data base structures, and access, maintain,
restructure and backup data. It allows information to be
related logically between data sets; this linking minimizes
data redundancy and facilitates information retrieval.
IMAGE operates caoncurrently in both terminal and batch
environments within the constraints of an external {MPE)
and internal security scheme. The IMAGE Data Base
Management Subsystem provides the hasis for developing
information systems tailored to today's corporate,
industrial, and educational needs. Application programs for
use with IMAGE may be written in COBOL, RPG i,
FORTRAN, Compiled BASIC and SPL.

Terminology

The brief giossary that ollows will clarify and provide
familiarity with the terms employed.

Data item — smallest accessible unit of data, may consist
of a field or a togically contiguous group of fields.

Data entry — groups of data itemns comprising a record or
transaction.
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Data set — coilection of like data entries. Data sets reside
in the disc files of the data hase.

Privacy — provisions controlling read-access 10 data items,
entries, or sets.

Security — provisions controlling write-access 10 data
iterns, entries, or sets.

IMAGE components

IMAGE consists of three components:

Data base definition language. The data base designer
describes the items (length, data type, symbolic name},
security, data sets, data set relationships, and storage
needed using a data base definition language; this descrip-
tion is called the schema. Schema statements are then
processed by 2 schema processor (DBSCHEMA), to create
a stored data structure known as the data base root file.
The location and relationships of information are known
to IMAGE through this root file.

Data hase management intrinsics. To access or maintain

data, a set of \MAGE Library Routines is provided; these
are callable from user written programs, and include the

following:

DBOPEN — initiates access to @ data base

DBINFQO — returns information about the data base
currently being accessed

DBGET — retrieves items from data entries
DBPUT — adds new data entries

DBLOCK — provides temporary exclusive control of a
data base

DRCLOSE — terminates access to a data base
DBFIND — prepares for chained access to data entries
DBUPDATE — modifies existing data entries
DBDELETE - deletes data entries

DBUNLOCK — relinguishes temporary exciusive control
of a data base



DBUTIL
{1} allocates and initializes disc space for a data base
{2} re-initializes the data sets of a data base back to
their empty condition
{3} purges the root file and al! data sets of a data base

DBSTORE — produces a physical copy of a data base on
Magnetic tape

DBRESTOR — copies a data base from magnetic tape to
disc.

DBUNLOAD - produces a logical copy (data only) of 3
data base on Magnetic tape

DBLOAD — ioads data from a DBUNLOAD tape into an
existing data base on disc
Data types

Signed binary integer, logical binary, REAL, ASCIH char-
acter string, packed decimal, and zoned decimal,

Data set types. IMAGE SUpports two types of data sets,
master and detail. Access to data entries in a master data

The logical relationships which may exist are exemplified
in the following diagram;

IMAGE NETWORK STRUCTURE

yVA

An example of data set relationships is shown in the
following diagram,

ORDER MASTER PART MASTER
DATA SET DATA SET

’ Ay
JKEY Y,
1 TRANSFOR.
' MATION

PART INVENTORY
DETAIL DATA 5ET

1
2
3

LOGICAL
ADDRESS

®© oo

M4
-3
M-2
M-1

MASTER-DETAIL CHAIN PATHS:

Order Master entry A links to Order Detail entries 6, 3, and N-3
Parts Master entry Q links to Order Detail entries z, N-J, and 2.
Parts Master Z links 1o part inventory entries 4 M-2and M.

This data structure alfows a master entry to be related to many
detajf entries, and a detail enltry related to many master entrigs.

Security

IMAGE contains a class-type privacy and security scheme.
Up to sixty-three classes of users can be defined. A pass-
word is associated with each class. Sets of user classes can
then be permitted ‘read’ or ‘read-and-write’ access to any
or all data items and data sets, independent of the elements
accessible to other user classes,

Restructuring

DBLOAD and DBUNLOAD utilities provide for restruc-
turing data bases in a number of ways, including:

® Changing data item hame or data set name
L Increasfng or decreasing data set capacities

® Adding or removing data itemns at the end of a data
entry

® Changing data set relationships

Accessing data bases

A data base can be accessed in the following ways:

From COBOL, FORTRAN and BASIC — through a
"CALL” statement to the IMAGE intrinsics
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From RPG — through the chain and read statements after
the data base has been dectared in the file specifi cations
section

Erom SPL — through intrinsic calls to IMAGE
From QUERY — as part of the language function

Additional features

« Multiple master-detail data set relationships
e Shared and exclusive data base access
» Dump and load backup capability

e Storage and retrieval of related entries in sorted
sequence

e Automatic linkage management when data is added,
modified, or deleted

e Efficient disc utilization {no index or overflow areas)
Specifications

e Dala item names per data base: 255

e Data items per data entry: 127

e Data sets per data base: a9

e Detail data sets per master data set: 16
e Search items (keys) per detail data set: 16
e Maximum entry size: 4094 Bytes

« Entries per dataset: 2°° -1 (8,388,607)
e Entries per chain: 65,635

e Characters per data base name: 6

e Characters per password: 8

e Characters per data set name. 16

e Characters per data item name. 16
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Data Base compatibility

Most data bases created on any of the HP 3000 computer
systems can be used on any other HP 3000 without
conversion. Data bases utilizing the “LLONG" data type, in
BASIC, and the “Double Precision”” data type, in
FORTRAN, will require a redesign and reload to
accommodate four-word {versus 3-word} data.

System requirements

The minimum system required is an HP 3000 Series 1
operating under MPE li; or an HP 3000 Series |,
HP 3000CX, or original HP 3000 operating under MPE-C.

Ordering information

32235A Data Base Management, Installation of IMAGE and
QUERY in object form by a factory-authorized Customer
Engineer. Includes 30000-90041 and 30000-90042
reference manuals.

Since IMAGE/3000 is purchased on an initial payment and
monthly fee basis, you must arrange for the monthly
payment by ordering product number 22823A option -008,
which includes full HP software support services. For
prepaid software purchase, please consult your
Hewlett-Packard sales representative.

Copyright

IMAGE/3000 is a copyrighted product of the Hewlett-
Packard Company, 1876. Each purchased copy of the
software may be used on one system at a time, and may
not be copied except for archival or back-up purposes.
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QUERY/3000
Data Base Inquiry Facility

Features

Interactive or batch data base interrogation
Boolean-logic selection of data

9 data types converted, error checked and displayed
Extensive editing of output items

Multiple level sort for grouped items

Formatted reporting of retrieved data including page
titles, column headings, group subtotals, totals and
averages

e 10 software storage registers for arithmetic operations
and reporting

e Command files to store complex or frequently-used
commands for repeated execution

® Data base updating through addition, deletion and
modification of data records

® English-like commands for simplified use by non-
programmers

o Display of the data base structure accessible to an
individual user

QUERY is designed to easily locate, report and update
data values within an IMAGE data base. QUERY may
be executed from either a terminal or batch device;
reported output may be directed to either a terminal or
aline printer. The user communicates with QUERY
through 23 unigue commands.

Security considerations

QUERY adheres to all the security provisions that a data
base designer includes in the IMAGE data base. The

security-level word, obtained from the data base designer,

determines which data elements {i.e., data items and data
sets) the user is allowed to access. QUERY will return an
error whenever a user's security level does not match the
security level within an IMAGE element.

The user may determine which data elements are acces-
sible to him by entering the FORM command. QUERY
responds by listing atl the data elements available to the
user, based upon the tevel word that he entered.

Locating data

QUERY is capable of retrieving all occurrences of data
within a data set which meet user-specified conditions.
To accomplish this, the user enters a FIND command
which includes iogical terms that are similar to phrases
spoken in English. For example, suppose a production
contral manager wishes to know which part numbers are
in short supply or over supply when compared with out-
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standing customer orders. Assuming the data base contains
a part-number data set, the manager could lacate all such
parts with one FIND command as follows {note — LT
means "is less than” and GT reans “is greater than''):
FIND QUANTY LT 100 AND CUST-ORD GT 50

OR QUANTY GT 10000 AND CUST-ORD LT 1000

QUERY responds to the FIND command by locating all
the data records which contain the requested data item
values.

Reporting data

After the data records have been located through the FIND
command, the user may enter @ REPORT command to
specify which items within those records QUERY is to
display. The REPORT command may also specify:

e top-of-page titles including date and time

e addition, counting and averaging of selected data items
e arithmetic operations on data items using registers

» column headings, group subtotals and totais

e line spacing

e up to b5 levels of sorting to produce grouped items

e edit masks to suppress leading zeroes, insert punctuation
characters, etc.

s page skipping

For quick information, the REPORT command can
simply specify that all data itermn names and their values
are to be displayed without formatting. The LIST
command will display all or specified data items, auto-
matically formatted and with headings.

Updating a data base

Maintenance of the data base can also be performed using
QUERY. The ADD, DELETE, and REPLACE commands,
designed for this purpose, allow insertion and deletion of
data records and replacement of data item values. When
ADD is entered, QUERY will prompt a terminal user for
data item values. The user is not required to enter values
for all items.

Frequently used procedures

Repetitive or complex operations are easily performed
through QUERY’s ability to execute FIND, REPORT and
UPDATE commands from a command file stored on disc.
A command stored within a file is referred to as a proce-
dure: a procedure may consist of one or more lines.
QUERY provides commands for creating, deleting and
listing procedures within a command file. Also, the lines
within a procedure may be added, deleted or replaced.
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Data types

The following data types are converted and error-checked

during QUERY 1/O operations:

¢ one word integer numbers

s two word integer numbers

¢ two word real numbers

¢ extended precision real numbers

* one word logical values as absolute numbers

» ASCII character strings containing no lower-case
alphabetics

* general ASCII character strings

* zoned decimal numbers

* packed decimal numbers

Procedure compatibility

Most procedures written for any of the HP 3000 computer
systems can be run on any other HP 3000 without
conversion, Procedures utilizing BASIC “LONG’’ data or
FORTRAN “Double Precision’’ data iypes will require a
redesign of their report format.

System requirements

The minimum system required is an HP 3000 Series |
operating under MPE 11; or an HP 3000 Series |,
HP 3000CX, or original HP 3000 operating under MPE-C.

Ordering information

32235A Data Base Management. Installation of IMAGE and
QUERY in object form by a factory-authorized Customer
Engineer. Includes 30000-90041 and 30000-90042
reference manuals.

Since QUERY/3000 is purchased on an initial payment and
monthly fee basis, you must arrange for the monthly
payment by ordering product number 22823A option -008,
which includes full HP software support services. For
prepaid software purchase, please consult your
Hewlett-Packard sales representative.

Copyright

QUERY/3000 is a copyrighted software product of

the Hewlett-Packard Company, 1976. Each purchased copy
of the software may be used on one system at a time, and
may not be copied except for archival or back-up purposes.

SAMPLE QUERY/3000 REPORT

AS OF: @l1/14s76

BIN# SUPPLIER

# H & S5 SURPLUS

BIN TOTAL

1 ACME WIDGET
BAY PAPER CO.
CARDINAL MILLS

JAKE'S JUNK

BIN TOTAL

PAGE |
BOBO*S MERCANTILE
ON HAND INVENTORY
STOCK SHIP DATE INVENTORY
AMOUNT
7391Z22F 8/13/74 £5.9012.50
S4A5T1 4F 9/11/74 $12,129.62
6650D225 12/685775 £14,985.98
£32-127.12
24574A11¢C 12/,01/75 $552,477,666.95
7391Z22F 12/81/75 $4,784. 0P
S4@85T14F 11/28/75 51, 396.00
3739A14F 12715775 $1,189.32

$553,484,956.27
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INDEX/3000
Indexed File Organization Method

Features

One key per data record
Key length up to 100 character/bytes
Fixed length data records

Sequential or random data record retrieval by key values
or by physical record number

Data record content updatable

Data record located by key value, physical record
number, or approximate key value.

® |NDEX files accessible from RPG, COBOL, FORTRAN,
or SPL programs

® Full set of INDEX utility commands

INDEX files compatible with the MPE STORE/
RESTORE commands

INDEX/3000 is a file access method for the HP 3000
Series | Computer System, INDEX makes it possible for the
programmer to create and maintain disc files whose records
can be accessed by the value of key fields within the data
records. Each data record contains one key field. Records
can be written to an INDEX file in any order without
regard for key value sequences. Records can be accessed
sequentially or randomly by key value, physical record
number, approximate key value, or in chronological
{physically sequential} order. INDEX files are accessible
from RPG, COBOL, FORTRAN, or SPL programs, and are
compatible with the MPE STORE/RESTORE commands.

Terminology

The following brief glossary defines the terminology
associated with INDEX,

Key {index): A user-defined field within a data record. The
value of the key field (employee number, for example)
can be used to locate and access the particular data record.

Approximate key: a key value which may not actually exist
in the key file. Approximate keys allow the user to access
data records whose corresponding key fields contain a value
egual to or greater than the specified approximate key.

Data file: A file containing all the data records. The user
may rewrite any of the content of a data file except key
values.

Key file: A file used for accessing data records in a data file
by key value. There is one entry in the key file for each key
field in every data record of the associated data file, INDEX
automatically manipulates the content of all key files,
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INDEX/3000 Components

Procedures and intrinsics

There is a set of special procedures provided to assist the
pragrammer in accessing INDEX data records through
COBOL, FORTRAN, or SPL programming languages. RPG
supports INDEX files directly so that use of these pro-
cedures is not necessary. INDEX files are incompatible with
the BASIC language of Series | Systems.

INDEX utility program XUTIL

This utility program provides a set of commands designed
specifically for creating and manipulating INDEX files.

BUILD — Buiid an INDEX file consisting of key
and data file

ERASE — Set an existing INDEX file to empty state

FORMAL - Menu

LISTF — List status of INDEX file

LOAD — Load an INDEX file from a sequential file

SORT — Sort data file into key sequence and remove
deleted records

SPACE — Analyze disc space requirements

TEST — Runs a complete test of XUTIL and
INDEX

VERSION — List current version of INDEX library
UNLOAD — Dump an INDEX file to a sequential file

EXIT — Terminates XUTIL and passes control back
to the MPE Command Interpreter

INDEX file structure

An INDEX file consists of two physical disc files: a data file
and key file. An INDEX data file contains all the data
records. The associated key file contains one set of entries
that maintains the logical sequence of the data records.
When a data record is added to a dats file, a key entry is
added to the associated key file for the key field in the new
data record.

Accessing INDEX files

An INDEX file may be opened in any of the three
following modes.

Exclusive mode: Exclusive access is required for a user to
add or delete records. No other user may access, inquire, or
update that file at the same time,
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Semi exclusive mode: Allows one user to update
an existing record while multiple users do shared inquiry.
No user can add or delete records in this mode.

Shared mode: Multiple users can do inguiries into the file,

Key file restructuring

Newly added records are appended to the end of the key
file. Then key file is sorted in ascending key sequence when
the file is closed. This restructuring is invisible to the user.

Data types

Data fields may contain any Series | data types. Integer,
double integer, REAL, four-word long REAL, byte string,
packed decimal, and numerical display. Key fields can be
packed decimal or byte character data types. {Positive
integer data types can be defined as byte keys.}

Security

All MPE File System security provisions also apply to
INDEX files.

Compatibility

MPE STORE/RESTORE commands can be used with
INDEX files.
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Installation

INDEX is installed by a factory-authorized Customer.
Engineer. Installation is included in the list price.

Ordering information

32207A INDEX File Organization Method Subsystem.
Includes the XUTIL utitity program, user callable

procedures, and the INDEX/3000 Reference Manual. All
software supplied in object code form,

Since INDEX/3000 is purchased on an initial payment and
monthly fee basis, you must arrange for the monthly
payment by ordering product number 22823A option -009,
which inciudes full HP software support services. For
prepaid software purchase, please consult your Hewlett-
Packard sales representative.

Copyright

INDEX/3000 is a copyrighted software product of the
Hewlett-Packard Company, 1977, Each purchased copy of
the software may be used on one system at a time and may
not be copied except for archival or back-up purposes,



KSAM/3000
Keyed Sequential Access Method

museunm

Features

One primary key per data record

Up to 15 alternate keys per data record
Key length up to 255 bytes

Duplicate key values allowed

Fixed or variable length data records

Sequential or random data record retrieval by key
values or by physical record number

Data record retrieval by generic (partial} key values

Data record retrieval by approximate key values

® Data record content {including primary key field)
updatable

® Data record locating by key value, physical record
number, or logical record number within a key sequence

® KSAM files accessible from RPG, COBOL, FORTRAN,
BASIC, or SPL programs

® Concurrent access to KSAM files is supported for
multiple users and multiple programs

Full set of KSAM utility commands

® KSAM files compatible with the MPE STORE/
RESTORE commands

® FCOPY/3000 can be used to copy, and optionally
resequence, KSAM files

KSAM/3000 is a file access method for the HP 3000 Series
I Computer System. KSAM makes it possible for the
programmer to create and maintain disc files whose records
can be accessed by the value of key fields within the data
records. Each data record contains one primary key field
and may include up to 15 alternate key fields. Records
can be written to a KSAM file in any order without regard
for key value sequences. If the records have been pre-sorted
and are being written to the KSAM file in primary key
order, KSAM can also check the primary key value of each
record to see if it is in the proper sequence. Records can be
accessed sequentially or randomly by primary or alternate
key value, physical record number, generic key value,
approximate key value, logical record number within a key
sequence, or in chronological (physically sequential) order,
KSAM files are accessible from RPG, COBOL, FORTRAN,
BASIC, or SPL programs and are compatible with the

MPE STORE/RESTORE commands and FCOPY /3000.

Terminology

The following brief glossary defines the terminology
associated with KSAM.

Key (index): A user-defined field within a data record.
The value of the key field {social security number, for
example) can be used to locate and access the particular
data record.
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Primary key: The key whose sequence is the most
important. The primary key is the default key for any
interactions with KSAM files from the various languages
and utilities.

Alternate key: A key that can be used instead of the
primary key to reference the data record.

Duplicate keys: The same value (zip code, for example)
in the same key field in two or more data records.

Generic key (partial key): The leading part of a key value
{the first two zip code digits, for example). Generic keys
allow the user to access all data records whose correspon-
ding key fields contain a common leading value, even
though the full value of those key fields may differ.

Approximate key: A key value which may not actually
exist in the key file. Approximate keys allow the user to
access data records whose corresponding key fields contain
a value equal to or greater than the specified approximate
key.

Data file: A file containing all the data records. The user
may alter any of the content of a data file including
primary key field values.

Key file: A file used for accessing data records in a data
file by key value. There is one entry in the key file for
each key field'in every data record of the associated data
fite. KSAM automatically manipulates the content of all
key files.

KSAM components

KSAM consists of the following two logical components:

KSAM procedures and intrinsics. To assist the programmer
in accessing KSAM data records, special sets of COBOL
procedures, BASIC precedures, and MPE File System
intrinsics (for FORTRAN and SPL) have been provided.

Note: Mast of the standard MPE File System intrinsics can be used
with little or no parameter changes to access and manipulate
KSAM files.

KSAM utility program (KSAMUTIL). This utility program
provides a set of commands designed specifically for
creating and manipulating KSAM files.

BUILD — Creates a KSAM file consisting of a data
fite and a key file

ERASE — Clears the content of a KSAM data file and
resets the pointers in the associated key file

PURGE — Deletes a KSAM file from the system

RENAME — Changes the name of a KSAM data file or
key file
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SAVE — Saves a session/job temporary KSAM file as
a permanent file

VERIFY — Displays the current status of a KSAM file

HELP — Displays a description of all the KSAMUTIL
commands

EXIT — Terminates KSAMUTIL and passes control

back to the MPE Command Interpreter

KSAM file structure

A KSAM file consists of two physical disc files: a data file
and a key file. A KSAM data file contains all the data
records. The associated key file contains one or more sets
of entries that maintain the primary and alternate logical
sequences of the data records. When a data record is added
to a data file, a key entry is added to the associated key

file for each defined key field in the new data record.

These key entries are dynamically added in ascending order.
The diagram below illustrates the functionai relationship
between a KSAM data file and its key file.

Accassing KSAM files

KSAM files can be accessed in the following ways.

From RPG: Through file specifications and chaining
operations.

From COBOL: Through call statements to a special set of
COBOL procedures designed specifically for use with KSAM
files {these procedures correspond to the INDEXED -0
module of ANSI X3.23-1974 COBOL).

From FORTRAN: Through call statements to MPE File
System intrinsics or to the special set of COBOL procedures.

From BASIC: Through call statements to a special set of
BASIC procedures designed specifically for use with KSAM
files.

From SPL: Through MPE File System intrinsic calls.

Key file restructuring

KSAM automatically performs any key file restructuring
required to accommodate newly added records to the
associated data file. This restructuring is invisible to the
user.

Data types

Data fields, including key fields, may contain the following
types of data: integer, double integer, REAL, four-word
long REAL, byte string, packed decimal, and numerical
display.

Security

All MPE File System security provisions also apply to
KSAM files.

Compatibility

FCOPY/3000 and the MPE STORE/RESTORE commands
can be used with KSAM files. FCOFY can produce copies
of files that are sequenced in primary key order, alternate
key order, or chronological order. |n addition, the
NOKSAM option allows the user to retrieve records that
have been flagged as ““deleted”".

System requirements

KSAM will operate with any HP 3000 Series I} system
using MPE 11,

Ordering information

32208A KSAM/3000. Instailation of KSAM subsystem and
utility program (KSAMUTIL} in object form by a factory-
authorized Customer Engineer. Includes 30000-80079
reference manual.

Since KSAM/3000 is purchased on an initial payment and
monthly fee basis, you must arrange for the monthiy
payment by ordering product number 22823A option -010,
which includes full HP software support services. For
prepaid software purchase, please consult your
Hewlett-Packard sales representative,

Copyright

KSAM/3000 is a copyrighted software product of the
Hewlett-Packard Company, 1977, Each purchased copy of
the software may be used on one system at a time, and
may not be copied except for archival or back-up purposes.

Simplified KSAM/3000 file structure

DATA FILE KEY FiLE
PHYSICAL g FIRST SET OF
RECORD HIRE EMPLOYEE PRIMARY KEY ALTERNATE
NUMBER DATE NAME NUMBER ENTRIES KEY ENTRIES
1 630228 |FOX, JIM 0023 [ — ABRAMS, BEN 0023 J—2--- -
2 630715 |CLARK, JANE 1195 ! BENTCN, ANN 0057 :
|
3 640110 | BENTON, DCON 0057 l BENTON, DON 0101 1‘
1
——='— |
4 640418 [ DEAN, JOHN 0837 ‘-1 } CLARK, JANE 0432 -
33 640520 | ABRAMS, BEN 0101 | DEAN, JOHN 0837 l L
6 650217 |BENTON, ANN 0432 e, : FOX, JIM 1195 : :
r | ;!
L__I ___________________________ L_Jd_4 {
CHRONOLOQGICAL ORDER: 1,2,3,4,5,6
PRIMARY KEY (Last Name} ORDER: 5,6,3,2,4,1
FIRST ALTERNATE KEY (Employee Number} ORDER: 1,3,5,6,4, 2
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DEL/3000
Data Entry Library

Features

¢ Forms creation, update and deletion through a single
forms maintenance program

Ten forms, terminal, and advance procedures
Eight edit procedures
Forms chaining

Procedures callable from COBOL, BASIC, FORTRAN,
and SPL

Supports user-written procedures

® Employs HP 2640-series CRT terminals with display
enhancements and line/full page block mode operation

Interfaces with hardwired or remote terminals

The Data Entry Library is a programming aid designed to
simpiify terminal oriented data collection on the HP 3000
Computer Systems. 1t consists of a form main-

tenance program for screen creation, updating, and
deletion. Additionally, it includes a set of data entry
procedures for data editing, forms, and terminal manipu-
lation. These procedures are callable from COBOL,
BASIC, FORTRAN, and SPL, for data entry from the
terminals.

Forms maintenance program

The program FORMAINT interacts with the forms de-
signer to create, modify and delete screens for the CRT
terminals. Additionally, it has the ability to create the
forms file where the screen definitions are stored,
FORMAINT will also maintain a file directory in the
forms file. Specifically, the user selects one of the
following functions.

Defining a new form — This function will prompt the
user for the name of the form to be defined and the next
form, if it is a member of a series. After the CRT screen
is cleared, the terminal operator can layout the form and
press the “ENTER’ key. FORMAINT will scan the form
for unprotected fields and prompt the terminal operator
for the appropriate editing, test, range-check, and file
look-up information. The information is then catalogued
in the forms file for subsequent processing by the applica-
tion program. If a line of the form exceeds 216
characters {including nan-printing form control
characters) the form must be defined on a Series |1 prior
to its use on a pre-Series 11 computer.
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Listing form file directory — After the screen is cleared,
the names of all the forms contained in the forms file are
displayed.

Modifying an existing form — The name of the form to
be modified is requested from the terminal user. The
form is then displayed on the CRT screen for modifica-
tion. Upon completion of the editing (terminated by
pressing the “ENTER" key), the user can optionally
modify the forms sequence in a series.

Displaying an existing form — The name of the form is
requested from the terminal operator and the form is
displayed on the CRT screen.

Deleting an existing form — This function will request the
form name from the terminzl operator and delete the form
from the forms file.

Deleting an existing form file — The name of the current
form file is displayed to the terminal user and the file is
defeted from the system, if verified by the user.

Exiting from forms maintenance program — The command
EXIT closes all files and returns controd to MPE.

User callable procedures

There are eighteen procedures which can be used
by application programs; these are ctassified into four
groups.

Forms procedures — To aid the application program in
manipulating the forms contained in the forms file,
including:

OPENFORM Opens a specified form file, verifies the
file created by FORMAINT, and initial-
izes communications area of the user’s
data stack.

FINDFORM Searches the form file for a specified

form and sets current form information
in communications area of the user's
data stack.
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GETFORM Reads form definition into user-buffer
and adds control characters to lock the
keyboard, set format mode, etc.

NEXTEDIT Returns edit specifications to user-

keyboard, set format mode, etc.

Terminal procedures — The application program can con-
trol the CRT terminal and retrieve information with the
following procedures:

OPENTERM Identifies the terminal to the computer,

verifies it is of the correct type,
determines the terminal operating mode
{line/page) and sets the information in
the communication area of the user’s data
stack.

Note: For the HP 2645 terminal the
operating made is automatically set to
page.

WRITETERM  Writes the contents of the user-program

buffer to the terminal.

READTERM Reads all unprotected fields from the
screen, removes unit or

record-operators.

TERMSTATUS Reads the terminal status information

and stores its value in the user-buffer area.

Edit procedures — To edit the unprotected fields on the
CRT screen the following procedures are available:
ALPHAEDIT Scans input field, indicates an edit fail-
ure condition if characters are not the
letters A thru Z.

Performs like ALPHAEDIT, except
there may be any number of spaces to
the right of the last alpha character.

ALPHAFILL

ANEDIT Scans the input field, indicates an edit
fatlure if any character is not alphabetic

letter, space, or digit O thru 9.

NUMRCEDIT Scans the input field, indicates an edit
failure if any character is not digit 0

thru 9.

Works fike NUMRCEDIT except there
may be any number of spaces before or
after the numeric digits.

ZEROFILL

NRANGE Compares input data with the contents

of a range-low and a range-high field.

MIICREATE Generates a modulo eleven checkdigit
and insets the digits in the right-most

digit-space of the input field.

MHUVERIFY Will generate a modulo eleven check-
digit and compare with the right-most

digit-space of the input field.
Advanced procedures — These are special combinations

of previous procedures to perform specific terminal-
handling or editing tasks:
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SHOWFGORM Combines the FINDFORM, GETFORM,
WRITETERM, and READTERM
procedures.

EDITFIELD Combines NEXTEDIT with the required

edit procedures to perform the appro-
priate editing.

Hardware required

DEL/300C will run on any HP 3000 Series |1 operating
under MPE 11, and on HP 3000 Series |, HP 3000CX, and
original HP 3000 systems operating under MPE-C.

Terminals — Any HP 2640-series terminal with at least 4k
bytes of available memory.

(Note: Block mode set for page is supported on the
Series Il computer system only, and on all terminals except
the HP 2640A).

Software required

Languages — The User Callable Procedures can be ac-
cessed from application programs written in COBOL,
BASIC, FORTRAN, and SPL. Procedures accessed from
COBOL have special entry points accommodating
parameter-passing. These entry points are addressed by
placing a “C"" in front of the procedure name in the
COBOL program (e.g.,, OPENFORM COBOL entry point
is COPENFORM),

Data stack requirements — A communication area of 256
contiguous words of memory is needed for parameter
passing, and a user-dependent buffer area for storing
terminal input and output.

Forms file requirements — The FORMAINT -created forms
file size defaults to 10,000 logical records, initially
allocated with one extent.

Ordering information

32206A DEL/3000. Installation of DEL procedures and
forms maintenance program in object form by a
factory-authorized Customer Engineer. Includes
30000-90050 reference manual.

Since DEL/3000 is purchased on an initial payment and
monthly fee basis, you must arrange for the monthly
payment by ordering product number 22823A option -004,
which includes full HP software support services. For
prepaid software purchase, please consult your
Hewlett-Packard representative.

Copyright

The Data Entry Library is a copyrighted software product
of the Hewlett-Packard Company, 1976. Each purchased
copy of the software may be used on one system at a time,
and may not be copied except for archival or back-up
pUrposes.
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HEWLETT Scientific Library
museum
model 322058
Features ® Extraction of a subset of correlation coefficients and

Errar and gamma functions

Exponential, sine-cosine, and Fresnel integrals
Elliptic functions and integrals

Bessel functions

Elementary statistics

One-way frequency distribution

Correlation

Multiple linear regression

The Scientific Library is a collection of procedures that
perform the functions required most often in scientific
applications. These procedures may be called directly by
user programs written in FORTRAN or SPL.

The Scientific Library provides procedures for the
following functions:

» Error function of a single-precision or extended-
precision number

* Complementary error function of a single-precision
or extended-precision number

¢ Gamma function of a single-precision or extended-
precision number

* Natural logarithm of the gamma function of a single-
precision or extended-precision number

* Single-precision or extended-precision elliptic integral
function of the first or secand kind

* Single-precision or extended-precision complete
elliptic integral function of the first or second part

¢ Special integral functions (exponential, sine-cosine,
and Fresnel) of a single-precision number

» Jacobian elliptic functions sn, cn, and dn using single-
precision or extended-precision parameters

® Bessel function of the first ar second kind of a single-
precision or extended precision number

¢ Computation of mean, standard deviation, standard
error of the mean, variance, kurtosis, skewness,
minimum, maximum, and range

¢ Calculation of product-moment correlation coefficients,

means, and standard deviations

a vector of a dependent variable

* Computation of multiple linear regression coefficients

and related analyses

* Inversion of a symmetric matrix stared in triangular

form

Program compatibility

Most routines used in programs written for the HP 3000
Series I, HP 3000CX, and original HP 3000 will run without
conversion on an HP 3000 Series I1. Programs utilizing the
BASIC “LONG" or FORTRAN “Double Precision’ data
types will require conversion.

System requirements

The minimum system required is an HP 3000 Series I
operating under MPE I1; or an HP 3000 Series |,

HP 3000CX, or originat HP 3000 operating under MPE-C.
Additionally, a language compiler is needed to call these
routines.

Ordering information

32205B Scientific Library. Instaliation of Scientific Library
in object form by a factory-authorized Customer Engineer.
Includes 30000-90027 reference manual.

32205B-001. Replaces the Series |1 manual with the Series |
version (30000-90010).

Since the Scientific Library is purchased on an initial
payment and monthly fee basis, you must arrange for the
monthly payment by ordering product number 22823A
option -012, which includes full MP software support
services. For prepaid software purchase, please consult your
Hewlett-Packard sales representative.

Copyright

The Scientific Library is a copyrighted software product of
the Hewlett-Packard Company, 1976. Each purchased copy
of the software may be used on one system at a time, and

may not be copied except for archival or back-up purposes.
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SIS/3000 Student Information System

Hewlett-Packard’s Student Information System {S15/3000)
is an administrative application software package for
elementary, secondary and vocational schools. Designed for
HP 3000 Series !l computer systems, SIS is written in
COBOL and uses HP's IMAGE for data base management.
Five major SIS elements are:

® |ntegrated district data base and maintenance modules
* Family Information Facility

¢ Mark Reporting Subsystem

+ Attendance Accounting Subsystem

e SAS/3000 Student Assignment System

Features

® Terminal and batch access
e Integrated district data base

® Family Information Facility
Extensive family profiles
Student personal profiles
School-oriented student information
Complete non-student profiles
Emergency information
Mailing labels

® Mark Reporting Subsystem
Variable mark reporting periods
Teacher-to-parent comments
Mark definition
Weighted mark averages
Honor rolls
Report flexibility

o Attendance Accounting Subsystem
Variable attendance periods
Calendar day code flexibility
Student attendance categories
Absence recording flexibility
Adjustable school calendar
Daily absence reporting
Remote data collection via mark-sense cards

« Compatibility between SI15/3000 data base and the
Student Assignment System data base.

SAS performs three major functions:

e Assigns students to classes
e Provides comprehensive reports
e Maintains school and student files
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Integrated
District
Data Base

f

Mark

Family

Attendance
information
Facitity

Reporting
Subsystem

Accounting
Subsystem

Terminal and batch access

SIS provides either terminal or batch access for entry,
storage, retrieval and maintenance of data.

Integrated district data base

The integrated data base, with data residing in one place
and available to all proper users, provides a number of
benefits:

* Reduced disc storage requirements

* Simplified maintenance processes

¢ Data base definition integrity and security

¢ Easy enhancement and extensions

Compatibility with SAS/3000

SIS software may be used to programmatically initialize the
SAS data base. Upon completion of the student scheduling
process, the detailed information may be transferred to the
Integrated District Data Base where it becomes available for
use by the SIS subsystems, Mark Reporting and Attendance.

This Year's Next Year's
integrated Integrated
District Data District Data

Base (S1S5/3000) Base

Load Reload

Schedule

School Resource
Data Base
{SAS/3000)




Features

On-line student scheduling

Multiple semester scheduling

Time period and school week scheduling flexibility
Class and semester load balancing

Course blocking

Up to five student categories

Scheduling priorities

Corequisite courses

Fill-in study halls

Alternate courses

Ability and grade level restrictions

Partial or complete scheduling

Locking and unfocking scheduled students
Optional overload scheduling in classes

Comprehensive reports

Terminal and batch access

All elements of the school’s Master Schedule and students’
course requests may be updated or viewed on hard copy
devices or CRT terminals. SAS provides either terminal or
batch access for entry storage, retrieval and maintenance
of data.

On-line scheduling

Individual student course requests may be entered on-line
and scheduled without rescheduling all other students,

Multiple semester scheduling

Students can be scheduled into classes which meet for up
1o, or any combination of, five semesters. The length of the
semester is defined by the user in terms of number of
weeks,

Time period flexibility

The school day may be divided into as many as 32 time
modules. Classes can meet for any number of consecutive
or nonconsecutive modules.

School week flexibility

Regular or irregular time patterns up to 10 days in length
may be specified, enabling schedules to reflect actual school
cycles which do not repeat each week.

Class balancing

A comprehensive algorithm allows sex and category-
balancing options based on user-defined priorities.

Corequisite courses

A corequisite is a course which must be taken concurrently
with one or more courses. Up to two corequisites can be
specified for each course.,

Study hall assignment

Study hafls may be automatically assigned for all free
modules after classes have been assigned. Complete control
is permitted over the times study halls are offered.

Alternate courses

Each course can be assigned an alternate, If a student has a
conflict and has requested one or more courses with
alternates, then attempts will be made to construct a
schedule using the alternates. A student will not be given a
schedule with more than one alternate,

Grade ievel restrictions

This feature allows a schoal to restrict a course to a
particular grade level or range.

Complete or partial scheduling

Schools may choose between two modes of operation
during student scheduling. The partial scheduling mode
allows a student to retain his seat in all classes scheduled,
even if one of the requests could not be scheduled. The
complete scheduling mode does not allow students to
occupy seats in any class unless all requests are satisfied.
The mode of operation may be altered from cne scheduling
run to another.

Schedule locking

An administrator can permanently schedule ar “’lock’” a
portion of the total student body at any time. Subsequent
scheduling runs will include only those students who are
not scheduled and will use the seats remaining from the
master schedute. The schedute can also be unlocked to
allow rescheduling of every student at any time.

Overload run

An option is provided to allow a student to be placed in a
section with zero or negative seats rather than rejecting
him. All batancing options apply; that is, all sections of a
course will be overloaded evenly.

Comprehensive reports

SAS provides the following reports:

¢ Student Request List
® Scheduling Reject List

e Course List
¢ Room List
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Teacher List e Student Schedule
Course Tally ¢ Teacher Schedule
Conflict Matrix e Class List

Master Schedule e Period Distribution List

Hardware requirements

SIS will operate on any HP 3000 computer system which
has the following equipment configuration:

Card
Reader
HP 3000 CPU
Terminal

600 cpm v
192 Controller H
K byte core I
 Mark Sense |
E Card Readers |
,,,,,,,,,,,,, J
200 LPM Console Magnetic
50000 Tape

30 char/sec 800 or 1600 8P

Disc storage requirements for SIS depend on the size of the
district data base. The most critical parameters affecting
size are the number of students, families and courses per
student. Typically approximately 1,000 characters {or
bytes} are required for each student,

Terminals

515 and SAS can be accessed from standard hard copy
devices or CRT terminals. At least one terminal is required
to use the Attendance Accounting Subsystem. Although
mark reporting and attendance data may be entered
through standard terminals, an HP 7260A Optical Mark
Reader with a reject hopper (option 002} is recommended
for faster data entry.

Software requirements

The minimum software required is:

MPE EDIT
SORT IMAGE
SPL COBOL
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Recommended software

QUERY provides added capability of generating reports
from the SIS and SAS data bases.

Documentation supplied

HP S15/3000 Reference Manual (32900-90001), 3 copies
HP S15/3000 Technical Manual (32900-90005), 1 copy
HP SAS/3000 Reference Manual {32901-90001), 3 copies
HP SAS/3000 Technical Manual {32901-90005), 1 copy

Training

Training is available from the tocal Hewlett-Packard
Training Center.

Ordering information

32000A S15/3000. Installation of S1S/3000 and SAS/3000
in source form by a factory-authorized Customer Engineer.
Includes documentation as described above. A software
license agreement is required — contact local HP Field
Engineer for details.

Since $1S/3000 is purchased on an initial payment and
monthly fee basis, you must arrange for the monthly
payment by ordering product number 22823A option -013,
which includes full HP software support services. For
prepaid software, please consult your Hewlett-Packard sales
representative.

Copyright

$15/3000 and $AS/3000 are copyrighted software products
of the Hewlett-Packard Company, 1976. Each purchased
copy of the software may be used on one system at a time,
and may not be copied except for archival or back-up
purposes.
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2780/3780 Emulation Subsystem Software

P

seum

Features

® Runs in full multiprogramming environment

® Accessible from both interactive terminals and
traditional batch devices

® Unrestricted peripheral and file access for input and
output

®* Provides for multiple users to queue jobs to be
transmitted

® Automatic blank compression and trailing blank
truncation

® Unlimited record blocking

The 2780/3780 Emulation Subsystem Software allows the
user to transfer data between an HP 3000 and a variety of
remote host processors, in a full multiprogramming
environment, It communicates via public telephone or
private leased lines at speeds up to 9600 bits-per-second
through a variety of HP recommended modems (see

HP 3000 Configuration Guide for Synchronous Modems).*
The emulator causes the HP 3000 to appear {to a remote
processor) as either an 1BM 2780 or 3780 Data
Communication Terminal. The Emulation Subsystem is
very flexible in that it atlows the user to employ a variety
of input/output devices.

The package provides the user with all standard 2780
capabilities with the exception of 6-bit transcode and all
standard 3780 capabilities except for reverse interrupt and
conversational mode. Also offered are 22 optional
capabilities, the most significant of which are:

Blank compression

Short record truncation

EBCDIC and ASCII transparency

¢ Horizontal tabulation

All 2780/3780 vertical format control

*2780 emulation is incompatible with four wire, 4800 baud
transmission.

model 30130D
30130E

* Multi-record transmission (can optionally transmit more
than seven records per block under user control)

¢ Print/punch component select

The user interfaces with the emulator through seven
commands which control the sequence of input/output
processing. Additionally, the full capabilities of the

HP 3000 are available with related service utilities (e.g.,
EDIT/3000} to expedite job control programming and
to facilitate program/data file transfer and maintenance.

System requirements

The 30130E will operate with any HP 3000 Series [ !
Computer System. The 30130D will operate with an
HP 3000 Series |, HP 3000CX, or original HP 3000.
Purchaser must supply modem.

installation

The 30130D/E subsysterns are installed by a factory
authorized Customer Engineer. Installation is included in
the list price.

Ordering information

The 30130D/E consist of software only.

The 30055A Synchronous Single Line Controller interface
must also be ordered.

Since the 2780/3780 subsystem is purchased on an initial
payment and monthly fee basis, you must arrange for the
monthly payment by ordering product number 22823A
option -0086, which includes full HP software support
services, For prepaid software, please consult your
Hewlett-Packard sales representative.

Copyright

The 2780/3780 Emulation Subsystem is a copyrighted
software product of the Hewlett-Packard Company, 1977.
Each purchased copy of the software may be used on one
system at a time, and may not be copied except for archival
or hack-up purposes.
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Distributed Systems/3000 Software

The Distributed Systems/3000 {DS/3000) Software en-
hancements to the Multiprogramming Executive {MPE}
operating system provide the capability to establish inter-
active communications links between different types of HP
computer systems in geographically dispersed locations,
Part of the Hewlett-Packard Distributed Systems Network,
these links permit an HP 3000 Series || Computer System
to communicate with another HP 3000 Series Il system,
with an HP 1000 system, or with an HP 2026 system, This
flexibility allows you to design a network configuration
capable of performing your specific data processing tasks.

Designed to be both easy to use and versatile enough to
adapt to a broad spectrum of commercial/industrial appli-
cations, most of the powerful DS/3000 capabilities can be
used with little or no programming effort. As soon as the

system hardware and software are installed, you can begin
to make use of the expanded computational features.

HP 3000 MODEM
MPE I

HP 1000 HP 1000
RTE-Il RTE-M
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The three communications links which connect these vari-
ous systems (1000/3000, 2026/3000, and 3000/3000)
differ in their purposes and features. These differences stem
from the functions and applications which each computer
is designed to perform. The HP 3000 Series |1 is a powerful,
versatile, general purpose computer system with concurrent
interactive, batch, and communication capabilities, When
communicating with another HP 3000 or with an HP 1000,
many high level communications facilities are provided for
the implementation of network resource sharing, distri-
buted data management, and coordinated distribution of
processing functions, The HP 2026, on the other hand, is
dedicated to source data entry and editing, information
storage and retrieval, and data communications. The HF
2026 communication capabilities were designed specifically
for efficient batch mode data transmission. Therefore, the
2026/3000 communications link requires fewer interactive
capabilities and is discussed separately from the 1000/3000
and 3000/3000 links, which have many featuresin common.

HP 3000
MODEM
MPE I
MODEM MODEM
HP 3000
HP 2026 MPE Il



1000/3000—3000/3000
Communications Links

Two of the computer systems that may be linked in the HP
Distributed Systems Network are the HP 1000 and HP
3000. Since each of these compurters perform functionally
different data processing tasks, their association in a net-
work provides you with the benefits of their combined
capabilities. The HP 1000 is a high performance computer
system designed for real time computation and instrumen-
tation applications. These time critical tasks are given full
and immediate computer attention by the HP 1000 Real
Time Executive {RTE) operating system. The Multipro-
gramming Executive (MPE) operating system is the key to

the versatile performance of the HP 3000 computer system.

MPE permits on-line applications, such as transaction pro-
cessing and interactive program development, to run con-

currently with batch jobs, timeshare users, and remote job
entry.

With each of these computers optimized for specific types
of applications, the 1000/3000 and 3000/3000 communi-
cations links give you the opportunity to select the appro-
priate blend of computing power for your specific require-
ments. After either of these communications links has been
established by simply logging on to both the local and
remote systems from a local terminai, the following capa-
bilities are immediately available:

Remote command processing
Program-to-program communications
Remote file access

Remote data base access

Remote calls to the RTE system executive (1000/3000
only)

Remote command processing

Using DS/3000 remote command processing, you can exe-
cute the entire set of MPE commands on a remote HP 3000
while connected ta a local HP 3000 or a local HP 1000,
You can also execute system level RTE operator commands
on a remote HP 71000 while connected to a local HP 3000.

To execute a remote MPE or system level RTE operator
command from a local HP 3000, you enter the following at
your local terminal;

‘REMOTE command

where command is the desired MPE or RTE operator com-
mand in its normal format. For example, if you want to
display the status of an input/output device on a remote
HP 3000, you can issue a remote SHOWDEV command
from a local HP 3000 as follows:

:REMOTE SHOWDEV 10
Or, to display the description and status of an 1/O device

on a remote HP 1000, you could issue a2 remote EQ com-
nand from a local HP 3000,

:REMOTE EQ, 2

In respanse to these commands, the system displays infor-
mation on the availability and current state of the specified
device.

The procedure for issuing a remote MPE command from a
tocal HP 1000 has only slightly different format. After the
remote HP 3000 is accessed and the communications link
is established, you need only enter the following at your
locat HP 1000;

#command

where command is the desired MPE command in its normal
format. For example, the information obtained from the
remote SHOWDEV command above, could be retrieved
from a local HP 1000 as follows:

# SHOWDEV 10

Thus, users of both HP 3000 and HP 1000 computer sys-
tems have virtual terminal capability to a remote HP 3000
system,

Program-to-program communications

A set of procedures (called intrinsics) makes it possible for
two or more programs residing on remote computer sys-
tems to exchange information with one another. For a
given data transfer between the programs, one of the pro-
grams is the master, and the other is the slave. The master
program opens the data link, initiates the slave program,
and is always in control, The slave program merely responds
to requests received from the master. In the 1000/3000 and
3000/3000 communications links this master/siave relation-
ship is dynamic in that it is determined solely by the design
of the appiications program. Each computer in the network
cart be used either as a master or as a slave or may operate
in both modes simultaneously, depending on what you
require for your specific application.

Intrinsic Requested Action

POPEN Initiates and activates a slave process in a remote
HP 1000 and initiates program-to-program com-
munications with the siave program.

PREAD Sends a read request to the remote slave pProgram
asking the slave to send a block of data back to the
master,

PWRITE Sends a biock of data to the remote slave program.

PCONTROL Transmits a tag field lcontaining user-defined con-
trol information) to the remote slave program and
receives a tag back from the slave.

PCLOSE Terminates {kills} the remote slave process,

GET Receives the next request from the remote master
program.

ACCEPT Accepts [and completes) the request received by the
preceding GET intrinsic call.

REJECT Rejects the request received by the preceding GET
ntrinsic call.

PCHECK Returns an integer code specifying the completion
status of the most recently executed slave program-
to-program intrinsic. (HP 3000 only.)

FINIS Terminates communication with the master pro-

gram. (HP 1000 only.)
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These intrinsics can be used directly from a FORTRAN or
Assembly language program on an HP 1000, or from a
FORTRAN or SPL (Systems Programming Language)
program on an HP 3000 for program-to-program communi-
cation, User-created interface routines can be developed for
the HP 3000 to allow this capability for other pragramming
languages.

Remote file access

With DS/3000 linking an HP 3000 with either another HP
3000 or an HP 1000, you have access to the files of the re-

mote system, under control of the usual system file security.

Peripheral devices connected to the remote system are also
readily accessible, since they are treated by the system as
files. Two methods exist by which you can access remote
files: command access and program access.

Command access is available only for the 3000/3000
communications link. With command access you merely
issue a local MPE FILE command defining the desired
device or file residing at the remote HP 3000 site. Inclu-
ded in the FILE command must be a remote device speci-
fication denoting the location of the desired file. The
remote file may then be utilized as if it resided on vour
local computer. For example, after logging on to your
local HP 3000, you establish a communications link with
a single remote log-on command.

:REMOTE HELLO RUSER.RACCOUNT; DSLINE=RCPU

Here the DS communications line RCPU is opened to the
remote HP 3000. Next, you can issue the MPE FILE com-
mand to define your required remote file.

:FILE SOURCEL; DEV=RCPU#DISC

This command specifies SOURCE1 as the file you wish to
access and defines its location as the remote system disc.
File SOURCE1 is now at your disposal, just as though it
resided on your local HP 3000.

Program access is available through both the 3000/3000
and 1000/3000 communications links. With program ac-
cess your applications programs can define, control, and
access disc files and/or devices on the remote system by
means of the following intrinsics:
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INTRINSICS

1000/3000

3000/300C

Local HP 3000
Call to Remote
HP 1000

Local HP 1000
Call to Remote
HP 3000

Local HP 3000
Call te Remote
HP 3000

Requested Action

DCRET
DNAME

DPURG

DOPEN
DCLOS
DREAD

DWRIT

DPOSN
DAPOS

DCONT

OWIND

DLOCF

DSTAT

FRNAM

FOPEN

FCLOS

FREAD

FREIR

FRLAB

FWRIT

FWDIR

FWLAB

FSTMD

FLOCK

FUNLK

FUPDT

FSPAC

FPOIN

FRDSK

FCNTL

FINFO
FCHEK

FRLAT

FRENAME

FOPEN

FCLOSE

FREAD

FREADDIR

FREADLABEL

FWRITE

FWRITEDIR

FWRITELABEL

FSETMODE

FLCCK

FUNLOCK

FUFDATE

FSPACE

FPOINT

FREADSEEK

FCONTROL

FGETINFQ
FCHECK

FRELATE

Creates a file.

Renames a specified
file.

Removes a file and
directory entry.

Opens a specified file.
Closes a specified file.

Transfers one record
from a file (sequential
file on HP 3000) .

Reads a record from a
direct access file.

Reads a user file label.

Transfers one record
to a file {sequential
file an HP 3000).

Writes a record to a
direct access file.

Writes a user’s file
label.

Changes file access
made,

Dynamically locks a
file.

Dynamically unlocks
a file.

Updates a record in a
file.

Pasitions a file.

Pasitions a file to a
known record.

Resets pointer far se-
quential file.

Prepares for reading a
direct access file.

Sends control request
to peripheral device
identified as a type O
file.

Performs centrol of file
ar terminal device.

Resets file to first
record.

Returns file status.,

Requests details on
file 1/O errors.

Returns 2560 bytes
(125 words) of disc
directory.

Determines if file pair
is interactive (requires
human intervention
for all input opera-
tions), or duplicative
{echoes all input oper-
ations to a display de-
vice without interven-
tion by the operating
system software), or
both.




In addition to remote program access of standard MPE
files, DS/3000 also allows you to access remote KSAM/
3000 (Keyed Sequential Access Method) files using stan-
dard KSAM intrinsics.

Remote data base access

The remote data base access feature of DS,/3000 gives you
the capability to access data bases on remote computer sys-
tems. Using the QUERY and IMAGE data base inquiry
facilities of the remote system, you can locate, report, and
update data values in remote IMAGE/1000 and IMAGE/
3000 data bases.

Data base access using program-toc-program communica-
tions is available with both the 1000/3000 and 3000/3000
communications links. By first initiating a program on your
local system, you can then run a remote program which
contains standard IMAGE calls accessing and/or updating
the remote data base. The remote program then passes the
requested information back to your local program.

An additional feature of the 3000/3000 communications
link is the ability to interrogate data bases on remote HP
3000 computer systems using remote QUERY interactive
commands,

Remote calls to the RTE system executive

FORTRAN and SPL programs on an HP 3000 Series Il can
make calls to the system executive of a remote HP 1000
system to write to, read from, control, or get the status of
1/0 devices. Other calls can be used to schedule programs
without wait, request system ¢lock time, and set the execu-
tion interval or start time of a program,

2026/3000 Communications Link

The HP 2026 system was designed to meet the data entry
and data communications needs of companies with geo-
graphically dispersed locations. To serve these needs each
HP 2026 can have a network of terminals communicating
interactively with the local HP 2026. Data transmission
between one HP 2026 and another and between an HP
2026 and a central host computer, however, is in a batch
mode. Thus, data can be entered, stored, and retrieved
locally, and then communicated to a central computer
for batch processing.

To enhance the remote processing functions and data
communications between an HP 2026 local data entry

station and an HP 3000 remote host computer, DS/3000
provides:

® Remaote command processing from the HP 2026

® Point-to-point file transfer

The DS/3000 operation, however, in no way alters the
standard HP 2026 to HP 2026 communications features
or the system’s remote job entry capabilities.

Remote command processing

All HP 3000 MPE commands can be executed remotely
from the system console of the HP 2026 in an interactive
mode. After the remote data link is established, the proce-
dure for entering the MPE commands at the HP 2026
system console is as follows:

#Heommund

where command is the desired MPE command in its normal
form. For example, to display the names of all disc files
residing in the remote log-on group and account of the
remote HP 3000, you could issue a remote LISTF com-
mand from the local HP 2026 system console as follows:

#LISTY
The system responds by printing
FILENAME

DATAL DATAS DATAG FILE3 SOURCE]

Point-to-point file transfer

HP 2026 users located at remote terminals can create files
to be sent to the host HP 3000 and place them in a queue
until transmission to the HP 3000 is initiated from the HP
2026 system console. The system operator at the HP 2026
system console can specify additional files for transfer after
the 2026/3000 link is established.

Files residing on the HP 3000 can be transmitted to the HP
2026 at the request of the system operator at the HP 2026
system console. Requests can be made for specific files, or
all files named in the HP 3000 transfer queue may be sent
to the HP 2028 after the 2026/3000 link is established. The
queued files could, for example, be report listings from
various operations performed on the HP 3000, Thus, multi-
ple processing systems on the HP 3000 can send informa-
tion to the HP 2026 by placing their report tistings in disc
files and these disc file names in the queue for transfer to
the HP 2026.

Procedures may also be initiated in advance by the HP 2026
system operator to permit the HP 3000 to retrieve all of
the HP 2026 queued files and send any queued HP 3000
files to the HP 2026 on request.

A typical DS application for the HP 2026 could be the cre-
ation of order files on a local HP 2026 system at a sales
office. Once the communications link has been established
by either the HP 2026 or the MP 3000, these data files
could be transferred to the remote HP 3000 for processing.
After the orders are processed, report files and updates to
the local HP 2026 data files could be transmitted back to
the local HP 2026,
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Features of DS/3000
Communications Links

With the powerful remote communications capabilities pro-
vided by these three HP computer systems, you can now
configure your computer systems network to coordinate
and maximize the efforts and resources of your total organ-
ization. With HP 3000 computer systems available for batch
and transaction-oriented data processing at remote or cen-
tral sites, HP 1000 systems for dedicated applications on
the factory floor or in the lab, and HP 2026 systems for
remote data entry to a central EDP instailation, DS/3000
provides you with ali of the features necessary to make this
distributed processing concept a reality.

® \Virtual terminal capability to remote HP 3000 systems
® Simultaneous local and remote processing with HP 1000
and HP 3000 systems

Intersystem data transfer

Bidirectional interleaved communications

Switched, leased, and hardwired lines

High data throughput

Peripheral sharing

Network design flexibility

Network control

Network security

Network reliability

Virtual terminal capability to remote HP 3000 systems

This feature allows terminals physically connected to one
computer systemn to operate logically as though they were
connected to a remote HP 3000. Virtual terminal capability
to remote HP 3000 Series |1 systems is available to HP 2026
system consoles and to all terminals connected to HP 1000
or HP 3000 Series 11 systems in an HP Distributed Systems
Network, providing access to all the hardware and software
resources of any HP 3000 in the entire network.

Simultaneous local and remote processing

Within each HP 3000 or HP 1000 system in an HP Distribu-
ted Systems Network, a wide variety of processing can be in
progress simultaneousty, including local and remote batch
jobs, local and remote transaction processing, local and re-
mote interactive problem solving, intersystem program-to-
program communication, and remote job entry.

Intersystem data transfer

Within an HP Distributed Systems Network you can trans-
fer data from one system to another. The command mode
of the remote file access capability of the 3000/3000

link makes it easy for a user on one HP 3000 system

to access the files and devices of any other directly con-
nected HP 3000 system in the network. The DS/3000
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program-to-program communications capability of both

the 1000/3000 and 3000/3000 links can also be used for
performing high-speed intersystem block data transfers. In
the 2026/3000 communications link, the remote file
transfer capability allows the HP 2026 and HP 3000 to send
files to and accept files from each other,

Bidirectional interleaving

Each physical communications line in an HP Distributed
Systems Network can be used concurrently by many dif-
ferent batch and interactive applications originating from
either end of the line. You can also obtain exclusive access
to a specific line, if necessary, given the proper security
codes. DS/3000 automatically multiplexes and demulti-
plexes all data being transferred over each iine, so that in
interleaved usage, each application is essentially unaware
that anyone eise is using the same line.

Switched, leased, and hardwired lines

DS/3000 offers a choice of switched, leased, or hardwired
lines in its 3000/3000 communications link and allows you
to mix these line types freely throughout your network. So
you can choose the most economical type of line for each
particular link. The HP 2026 communicates with the HP
3000 via modems over switched or leased lines. The HP
1000 and HP 3000 communicate over a hardwired con-
nection consisting of a coaxial cable available in lengths up
to 2000 feet. Additional information on switched networks
and leased line service can be found in the HP 3000 Config-
uration Guide for Synchronous Madems.

High data throughput

Up to 2.5 million bits per second can be transferred
between two HP 3000 systems and between HP 3000 and
HP 1000 systems using a hardwired line {coaxial cable} up
te 1000 feet long. At 2000 feet this maximum hardware
line speed is 1.25 million bits per second. The effective data
transfer rate is some proprotion of the maximum line
speed, depending on line protocol, system configuration,
and record size. Using common carrier facilities for
3000/3000 and 2026/3000 communication, data can be
transferred at a rate of up to 9600 bits per second
depending upon line conditioning and choice of modem.
With the 2026/3000 link each HP 2026 system console has
exclusive access to a switched or leased line to the HP 3000.
In the 3000/3000 link, when an application requires the
maximum possible data throughput over a line, DS/3000
allows the user to obtain exclusive access to a line, given the
proper security codes. In this case, the effective data
transfer rate is a function of the application.

Peripheral sharing

With DS/3000 you can share the use of expensive peri-
pherals among several systems via communications lines,
thus achieving a significant cost saving without sacrificing
capability.



Network design flexihility

DS/3000 offers you a full choice of network configurations
with the ability to connect individual systems together in
rings, stars, strings, or combinations of all three. DS/3000
has also been designed so that the master/slave relationships
between any two HP 3000 computers and between HP
1000 and HP 3000 systems in the network are truly dy-
namic. Both of the systems in a link can alternate freely
from master to slave status or operate in both modes simul-
taneously.

Network control

With DS/3000 you can have a computer network that dis-
tributes computer power to the locations where it is needed
while, at the same time, maintaining control at a central
location. The remote command processing feature allows a
single system manager to control all satellite systems from
the central EDP facility.

Network security

Within an HP Distributed Systems Network the accounting
structure and file security features of the operating systems
provide total protection against unauthorized use of HP
3000 and HP 1000 systems and their disc files. For exam-
ple, to initiate a remote HP 3000 session from an HP 1000,
HP 20286, or another HP 3000, the user must supply the
proper |D sequences to log on to the remote system, as well
as on to the local system. Passwords can be attached to user
names, account names, group names, and disc file names to
provide a multi-level security scheme within each HP 3000
in the network. In addition, the file systems can be used to
attach access levels to individual disc files, thus strictly
limiting read, write, or vead/write access to a particular sub-
set of users, The HP 1000 and HP 2026 operating systems
provide similar security code protection of disc files from
unauthorized users,

Network reliability

DS/3000 uses cyclic redundaney check {CRC) characters to
ensure that each particular block of data is transferred suc-
cessfully from one system to another. {f this CRC character
indicates that an error has occurred, the block is automati-
cally retransmitted. {f an error persists through the maxi-
mum number of retransmissions, DS/3000 considers the
error to be irrecoverable and reports it to the user. The HP
3000's fault contro! memory provides an added measure of
reliability, detecting and automatically correcting single-bit
errors, In addition, DS/3000 contains specific procedures
that the customer can execute to determine if his network
configuration is working properly.

System requirements

The minimum system required is an HP 3000 Series 1l oper-
ating under MPE 11 with 192k bytes of memory.

Installation

The 32190A software will be installed by a factory auth-
orized Customer Engineer. Installation is included in the
list price.

Configuration notes

The 32190A software is designed to run on HP 3000 Ser-
ies {1 Computer Systems only, and each HP 3000 in the
network must be equipped with DS/3000 software. Each
HP 1000 in the network must have an RTE-11l, RTE-MII,
or RTE-MIil operating system and DS/1000 software
{model 91741A and 91740A/B). All HP 2026 systems
come equipped with DS/2026 software as part of the stan-
dard software package.

Documentation supplied

DS/3000 Reference Manual {32190-90001)

DS/3000 to DS/1000 Reference Manual for HP 3000 Users
{32190-90005)

Site Preparation and Installation Manual DS/3000 Modem
Link {32190-90003)

Site Preparation and Installation Manual DS/3000 Hard-
wired Link {32120-20004}

NOTE: Information on the 2026/3000 communications
link is part of the HP 2026 Data Entry/Communications
System Reference Manual (22704-90001}, which is sup-
plied with each HP 2026 system.

QOrdering information

32190A consists of DS/3000 software only. The appropri-
ate HP 3000 hardware interfaces and cables must also be
ordered. For 3000/3000 modem communications the
30055A Synchronous Single-Line Controller is required.
For 3000/3000 hardwired communications the 30360A
Hardwired Serial {nterface is required. For 1000/3000 com-
munications the 30360A Hardwired Serial {nterface and
30220A cable kit are required. For 2026/3000 communica-
tions the 30055A Synchronous Single-Line Controller is
required.

Since DS/3000 is purchased on an initial payment and
monthly fee basis, you must arrange for the monthly
payment by ordering product number 22823A option -005,
which includes full HP software support services. For
prepaid software purchase, please consult your
Hewlett-Packard sales representative.

Copyright

DS/3000 is a copyrighted software product of the Hewlett-
Packard Company, 1977, Each purchased copy of the soft-
ware may be used on one system at a time, and may not be
copied except for archival or back-up purposes.
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Hardwired Serial Interface and Cabling
for HP Distributed System Networks

The HP 30360A Hardwired Serial Interface card provides
the hardware for the HP 3000 Series [ to link it with
coaxial cable to other computers in an HP Distributed
System network. This card is used for high-speed asynchro-
nous, point-to-point data transfer between computers. The
interface fits into a single 1/0 slot of the computer.

Features

® 2.5 M-bits per second transfer rate up to 1000 f1./
hardware data rate

# SIO programmable bit rate from 9.804 K-bits per second
to 2.5 M-bits per second/hardware data rate

4 software selectable channels
Connector panel

S10 programmable

Hardware transmission of an acknowledge word without
program interruption

Programmable error detection
Call back or line monitoring timer

Optically isolated reception

Immediate line turnaround

The cable is isolated at the receiver end by an optically
isolated gate. This enables long distance date transmission
with high reliability against errors due to common mode
noise or ground level shifting.

The HP 30360A has several other features including
automatic data acknowledgement or handshaking via
hardware; CRC generation, transmission, and processing
through hardware,

The CRC accumulation is a 16-hit feedback shift register
that implements a 15th degree CRC polynomial.

B2

models 303604, 30220A

Specifications

System requirements
The minimum system required is an HP 3000 Series |i
Model 6.

Hardwired Serial Interface must be inter-connected with
30220A cable kits. Several optional lengths are available as
listed below:

30220A 25 ft.
Option 001 100 fr.
Option 002 2b0 ft.
Opticn 003 500 ft.
Option 004 1000 ft.
Option 0056 2000 ft,

It is the responsibility of the customer to route these cables
for his facility.

Power requirements

4.5A {(+5V)
260A {(+15V)
.040A {-15V)
Product Support

Equipment supplied
Hardwired Serial Interface kit including one PC board
{30380-60001), cable connector panel {30360-60003).

Software supplied
Interface Diagnostic (D432)

Documentation supplied
Installation and Service Manual (30360-20001})

Ordering information

HP 30360A Hardwired Serial Interface Kit. Hardware data
transter speed of 2.5 M-bits up to 1000 ft; 1.25 M-bits at
2000 ft. the maximum distance.

HFP 30220A Cable must be ordered with the HP 30360A.



o Synchronous Single Line Controller
for HP Distributed System Networks

HEWLETT hp: PACKARD

The HP 30055A Synchronous Single Line Controller
provides the hardware for the HP 3000 Series |1 to link it
via modems to other computers in an HP Distributed
Systems Network, It is also utilized in remote job entry
systems, such as the 2780/3780 Emulation subsystem. This
interface card connects to a modem for providing data
transfers between computers at different locations. The
card fits into a single 1/0 slot of the computer.

Features

Plug-in compatibility with all HP 3000 computers

® FIA RS-232-C and CCITT v.24 compatibility
® Compatible with Bell 201, 208, 209 and Milgo Modem

96 compatible synchronous modems using the same
control protocol

Half or full duplex operation

Hardware data transfer rates to 9,600 bits per second
Double character buffering

Special character recognition

Compatibie with 1BM Binary Synchronous Communica-
tions protocol

Test connector and test diagnostic program

Data Set Signals Provided:

PIN RS§-232 v.24
Transmitted Data 2 {BA) 103
Received Data 3 {BB} 104
Request te Send 4 {CA) 1056
Clear to Send 5 {CB} 106
Data Set Ready 6 {CC) 107
Signal Ground 7 {AB) 102
Received Line Signal Detector 8 (CF} 109
Transmitter Signal Element 13 {DA) 113
Timing {(DTE} (not RS-232 Pin Out)
*Secondary Transmitted Data 14 (SBA) 118
Transmit Clock {DCE} 15 (DB} 114
* Secondary Receive Data 16 {SBB) 119
Receive Clock 17 (DD} 115
Data Terminal Ready 20 (CD) 108.2
*Ring Indicator 22 (CE) 125
Data Signal Rate Selector 23 (CH) 111
(DTE)

*Not supported by software.

Specifications

Maodel

Interface Level
Operational Mode
Data Trans. Rate
Char. Buffering

Prog. Parity Generation/
Checking

Spec. Char. Recog.
Sync. Char.
Power Reguirements

Modem Interface
Capability

Product Support

Equipment supplied

model 30055A

2

30055A museu

EIA/CCITT

Half or Full Duplex Modems
Up to 9600 BPS/hardware rate
2

None, Odd, Even

Program Selectable

Program Selectable

3.5A (+5.0V)

0.095A (+12V)

0.007A (-12V)

Bell 201, 208, 209, and Milgo
Modem 96 compatible

Synchronous Single Line Controller Kit including one PC
board (30055-60001), cable assembly {30055-60003) and

test cable {30055-60005}

Software supplied

Interface Diagnostic (D434)

Documentation supplied
Installation and Service Manual (30055-20001)

Ordering Information

HP 30055A Synchronous Single Line Controller Kit
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HP 3000 Configuration Guide
for Synchronous Modems

In a geographically dispersed distributed system network
the computers are linked using the DS/3000 software

{HP 3000 to HP 3000) or the 2780/3780 RJE Emulation
Subsystem software {MP 3000 to a mainframe), along with
the HP 30055A Synchronous Single Line controller. Such
systems communicate via modems over either two-wire or
four-wire common carrier voice-grade circuits.

Selection of a modem is a critical factor in planning a
network. A wide variety of modems is available, so this
guide has been prepared to aid the user in choosing the
proper unit., Hewlett-Packard recommends that the modemns
listed below be used. If other modems are selected, they
must be functionally and electrically identical {at the
system interface) with the recommended modems.

Modem selection criteria

In planning an HP 3000 network, the selection, installation,
and proper functioning of common carrier or third party
modems is the responsibility of the user. Hewlett-Packard
accepts responsibility for maintaining hardware and
software compatibility only with the modems recom-
mended herein. To determine the correct modem for your
system, the following parameters must be considered.

Operating mode: Switched network (dial-up) or leased
{private) line.

Type of circuit: Two-wire (half duplex) or four wire {full
duplex}.

Transmission speed: 2000 bps, 2400 bps, 4800 bps, or
8600 bps.

Line conditioning: Unconditioned or conditioned.

Modem supplier: Common carrier (PTT) or third party
suppliers.

A communications network’s performance, in terms of
throughput and responsiveness, is heavily influenced by the
decisions made concerning these parameters. For low
volume networks, low speed communications may be
appropriate, Most users normally will select the highest
performance service that meets their budgetary require-
ments, The five parameters are closely related, and, because
of technical considerations or common carrier policy, some
decisions will dictate others. In all cases it is wise to discuss
these parameters in detail with your common carrier data
services representative.

Operating mode

Switched network {dial-up) operation normally is advisable
when communications will occur only periodically {once or
twice per day} and the volume of data to be transmitted is
low to moderate, Generally, only two-wire circuits are
available for switched networks, with operation limited to
4800 bps or below,
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Leased line service is appropriate for higher volumes of data
and continuous on-line service. Since DS/3000 is designed
primarily for on-line service, leased line operating mode is
recommended. The choice for the 2780/3780 RJE
emulation software depends upon the expected work
volume.

Type of circuit

Two-wire communications circuits send/receive in one
direction at a time, and to reverse the direction of
transmission a “line turnaround’” must be performed. Since
frequent, time-consuming turnarounds are necessary,
two-wire ¢ircuits should be selected only for low volume/
response applications.

Four-wire circuits can send and receive simultaneously,
which eliminates turnaround delays. Most |leased line service
is four-wire. To maintain responsiveness and the best
transmission throughput, four-wire circuits are suggested.

Transmission speed

Transmission speed is the most critical decision to be made
in selecting communications facilities for distributed system
networks. Usually the speed of the service, including
circuits and modem, is directly associated with the cost;
higher speed means higher cost. Availability of service from
the common carrier, the volume of traffic, and the need for
responsiveness during interactive access are key factors in
selecting the transmission speed.

In many areas, only leased-line service is available to
9600 bps on voice-grade circuits,

& |n most countries 4800 bps leased-line service is offered.

* Some countries also allow 4800 bps service on a
switched circuit (dial-up) basis, although usually with
only two-wire circuits,

* Nearly all countries provide both switched and
non-switched (leased line} service at 2400 bps.

For DS/3000 the user should select the highest speed of
transmission available, in order to optimize the responsive-
ness/throughput of the network.

Line conditioning

By applying certain internal compensation to a communica-
tions circuit, the common carrier can remove noise and
other degrading characteristics to improve the guality of
the circuit. Special line conditioning is not always available
in every area, but, fortunately, recent advances in madem
electronics frequently obviate the need for line
conditioning.,

I is recommended that the user seek the advice of the
common carrier and modem suppliers regarding line




cenditioning and the class of service desired at each
location in the network.

Modem supplier

Performance, availability, and cost should be considered in
selecting a modem supplier. Generally, common carrier
modems are furnished on a monthly rental basis, while
third party modems are usually purchased, but sometimes
may be leased. Costs and rates vary widely. |n many
countries modems are obtainable only from the common
carrier,

Recommended modems

HP 3000 networks operate with the modems listed below.
As an aid to configuring the recommended modems, the
options for each are shown in the charts.

Users who choose other modems are responsible for
working with their supplier to insure that the units are fully
equivalent to the HP recommended equipment.

For Canada and the United States
Switched service {dial-up}

Bell 201C (2400 bps)
Bell 2088 {4800 bps)
Leased line service

Bell 201C (2400 bps)
Bell 208A (4800 bps)
Bell 209A {9600 bps)

For International areas

Switched service {dial-up}

Use the locally approved modem compatible with
CCITT recommendation V.26 bis with modulation
alternative "'B’’,

Operation with CCITT V.23 modems and Datel 2400
service using type 7 modems {in the United Kingdomj is
not recommended, although localty acceptable in a few
countries.

Either the user or Hewlett-Packard must demonstrate
satisfactory operation with the locally supplied modem
prior to HP’s acceptance of responsibility for compatible
operation with the supplied communications software.
In many countries the RACAL/MILGO 26 L3I modem
is an approved alternative to common carrier (PTT)
maodems. 1t complies with CCITT V.26 bis for switched
service. Check with your HP respresentative regarding
availability of switched service for DS/3000 and the
2780/3780 RJE Emulation Subsystem in your area.

Leased line service

For 2400 bps service in compliance with CCITT V.26,
use RACAL/MILGO 26 LSI.

For 4800 bps service in compliance with CCITT V.27,
use RACAL/MILGO MPS 48,

For 9600 bps service in compliance with CCITT V.29,
use RACAL/MILGO model 96.

Other locally supplied modems which are compatible
with CCITT V.26 (2400 bps), CCITT V.27 (4800 bps),
or CCITT V.29 (9600 bps}, and locally demonstrated as
compatible with the HP 30055A and the HP communi-
cations software may also be selected. Check with your
Hewlett-Packard representative regarding recommended
alternatives.

201C OPTIONS AND RECOMMENDATIONS

OPTION
NUMBER DESCRIPTION RECOMMENDATION
Al Transmitter internally A1 (required})
timed.
A2 Transmitter externally
timed.
B3 Without 801 Auto- B3
matic Calling Unit.
B4 With 801 Automatic
Calling Unit.
Cc5 EIA interface Cb (required)
C6 Contact interface.
D7 Without automatic D38
answer,
D8 With automatic answer.
EQ Automatic answer Either”
permanently wired,
E10 Automatic answer
key-controlled.

*j¢ option D7 is selected, the E options have no meaning and should

be ignored,

208A OPTIONS AND RECOMMENDATIONS

OPTION
NUMBER DESCRIPTION RECOMMENDATION

Al Transmitter internally A1 (required)
timed.

A2 Transmitter externally
timed.

B3 Continuous carrier. B3

B4 Switched carrier.

Chb Switched REQUEST C6
TQ SEND.

Co Continuous REQUEST
TO SEND.

D7 Cne second holdover D7
used.

D8 One second holdover
not used.

EQ With new sync. E10 {required)

E10 Without new sync.

F11 CC ON when analog F11
loop test is present.

F12 CC OFF when analog
loop test is present.

85



2088 OPTIONS AND RECOMMENDATIONS

209A OPTIONS AND RECOHMMMENDATIONS
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OPTION OPTION
NUMBER DESCRIPTION RECOMMENDATION NUMBER DESCRIPTION RECOMMENDATION
Al Transmitter internally AT {required) Al Transmitter internally A1 {required}
timed. _ timed.,
A2 Transmltter externally A2 Transmitter externally
timed, .
timed.
B3 Without 801 Auto- B3
matic Calling Unit. B3 CC OFF When analog B4
B4 | With 801 Automatic loop test s present.
Calling Unit. B4 CC ON when analog
| loop test is present,
Ch CC OFF when analog Ce
loop test is present. Cb Transmit timing slaved ce*
(085 CC ON when analog to receive timing.
loop test is present. C6 Transmit timing not
. ] slaved to receive timing.
D7 Without automatic D8
answer. ) D7 Elastic Store in. D8*
D8 With automatic answer. .
D8 Elastic Store out.
E9 Desk mounting Either — ) _
E10 Rack or cabinet } EQ Continuous carrier. E9
mounting. E10 Switched carrier.
F11 Switched REQUEST F12
RACAL/MILGD 96 TO SEND.
OPTIONS AND RECOMMENDATIONS F12 Continuous REQUEST
TO SEND.
OPTION DESCRIPTION RECOMMENDATION _ _
NUMBER With alternate-voice Customer
Model Dial back q oot | service. choice (either)
ode 1al back-up adapter ptiona Without alternate-voice
21B Line .
service.
L
H2 Rack mount Optional
*C6 and D& are correct for point-to-point 9600 baud operation.
Mod 14 When using multiplexing and modem slaving consult the 209A
o manual and/or the Bell System Technical Representative for use of
or 1 6 Alternate voice Optional Elastic Store and Slaved Transmit Timing.
Voice
Adapter
Y4 Multicarrier control No




HEWLETT ﬂ PACKARD

CalComp Plotter Interface Subsystem

Features

® For CalComp Series 565 and 702 Plotters
® Zip mode format supported

® Permits the translation of computer information into
graphic form

® Simple subroutines callable from FORTRAN, COBOL,
SPL and BASIC

HP 30126A interfaces the HP 3000 computer with a
CalComp 565 or 702 Series Plotter. Zip mode format is
compatible with the software supplied. The complete
interface consists of a single printed circuit board, software
driver, basic plotting software and a signal cable for
interconnecting the plotter and interface.

The user initiated procedures are programmed to translate
computed data into distinct plotter commands necessary to
direct an on-iine plotter. The resulting graphic form can
include graphs, three-dimensional drawings, contour maps,
charts, etc., and plot annotation (ASCII alphanumeric
characters and special graphic symbols). The subsystem is
also responsible for file maintenance operations related to
the plotter file, and input/output error-handling.

Easy to program

The basic plotting software consists of five FORTRAN
callable procedures; their functions are described below:

1. PLOTS Initialize plotter variabies, initialize a
user-defined plotter commands buffer, and

open the plotter file,

2, PLOT Convert X-axis and Y-axis parameters into
plotter commands, manage buffering of
plotter commands, and close the plotter file

when the plotting sequence is completed.

3. FACTOR Change the plot factor {the ratio of the plot
physical size to the plot command size}.

4. WHERE Return the X-axis and Y-axis coordinates of
the present pen position (with respect to the
current origin) and return the current plot

factor,

modei 30126A

5. SYMBOL Write plot annotation in the form of ASCI|
characters and special symbols.

In addition, through the courtesy of CalComp Corporation
the following four additional routines are provided.

1. NUMBER Convert a floating-point number to the
appropriate decimal equivalent in order that
the number may be plotted in the
FORTRAN F-Type format.

Examine the data values in an array, also
determine a starting value and a scaling
factor.

2. SCALE

3. AXIS Indicate the orientation and values of the
plotted data points. When both the X and Y
axes are needed, AXIS is called separately

for each one.

4, LINE Produce a line pilot of the paired data points
contained in arrays X and Y. Also compute
the page coordinates and scaling factor of

these points.
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Program compatibility

Most programs written for the HP 3000 Series |,

HP 3000CX, or original HP 3000 systems can be run
without conversion on an HP 3000 Series Il. Programs
utilizing the BASIC “LONG"” or FORTRAN “Double
Precision’ data type will require conversion,

System requirements

The 30126A will operate with any HP 3000 computer
system.

Site preparation data

USA NON-USA
(60 Hz) {50 Hz}

VOLTAGE HP supplies an interface
PHASES card which plugs into
the mainframe and
draws power from it.
Consult the CalComp
literature for the plotter
sItB preparation

CURRENT PER PHASE
CONNECTION CODE
HEAT QUTPUT (per hour)

WEIGHT information.
SIGNAL CABLE LENGTH 565: 25 ft* 7.6 m*
702: 50 ft 15.2m

*Up to 50 ft (15.2 m) can be special ordered.
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Instaliation

The 30126A Subsystem is installed by a factory-authorized
Customer Engineer. Installation is included in the list price.

Manuals required

Refer to CalComp manuals for plotter operation. HP 3000
Resident Routines are described in HP 3000 Compiler
Library Manual (Chapter 3}, publication number
30000-90028 for HP 3000 Series 1| Systems. For HP 3000
Series | and Pre-Series || systems, consuft the Compiler
Library Manual, publication number 03000-90009.

Ordering information

HP 30126A CalComp Plotter Interface Subsystem includes
interface board; signal cable for connection to 565 Series
CalComp Plotter; test connector; diagnostic software.

Note: Consuft the Series | or Pre-Series Il Configuration diagram
if ordering for an HP 3000 Series I, HP 3000CX or
original HP 3000.

HP 30126A-001 CalComp Plotter Interface Subsystem.
Same as above except signal cable supplied for connecting
to CalComp 702 Plotters, Signal cable connectors for b65
Series Plotters are not interchangeable with cable
connectors for 702 Series Plotters.
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Interactive Display Terminals

The 2640 series of terminatls brings to your HP 3000 an
unparalleled set of features designed to complement your
system in all areas of your organization

Features

Enhanced high-resolution display
Plug-in character sets

Dynamically allocated memory
Pop-in modularity and expandability
Microprocessor controlled
Character/block mode

Self-test

Full editing capability

Multi-task keyboard

Off-screen storage with serolling capability
Programmable protected fields

Inverse video for highlighting; and optional blinking,
underline, half-bright

Cursor addressability and positioning control tabulation
& Hard copy interface

Enhanced high-resolution display

The terminals have a b inch by 10 inch rectangular display
providing a 1,920 character capacity in 24 lines of 80
characters per line. The characters are formed by a7 x 9
dot matrix generated in a9 x 15 dot character cell, The
high resolution of the 7 x 9 dot matrix is enhanced by dot
shifting for precise character definition, and by the use of
the enlarged character cell for wide character and line
separation, underlining, line descenders, and inverse video.
These display features are engineered to increase clarity and
ease sessions at the terminal.

Plug-in character sets

Recognizing the demand for terminats that speak many
languages and fill diverse sets of needs, the terminals have
the capacity 1o include up to four 128-character sets
resident concurrently in the terminal. Adjacent characters
on the display may be from any of the four character sets
and are available with the optional underline, blinking and
half-bright feature.

models 26408, 2640C, 2640N
26405, 2641A, 2645A

Dynamically allccated memory

Because of the efficient linking memory organization
(transparent to the user) spaces to the right of the last
character typed on a line are normally not stored in
memory. Consequently, the basic terminal equipped with
1024 characters of display memory can store from 8 to 50
lines of information dependent on line length. Optional
memory can expand this line capacity to a maximum of
over 400 lines of information. Lines are viewed 24 at a time
by using the roll up, roll down, next page, and previous
page keys.

Pop-in modularity and expandability

The modular computer-like construction is designed for
ease of service. Digital electronics are contained on
printed-circuit cards that can be exchanged within the
terminal; up to 14 cards can be accommodated to allow a
choice of options. The combination of microprogramming
and modularity means that this terminal can be expanded
as new technologies and devices become available.

Microprocessor controlled

The operating characteristics of the terminal are controlled
through firmware. The terminal’s microprocessor manages
memory aliocation, data communications, keyboard
scanning, and display control. This microprocessor
implementation and the use of single bus architecture yield
a terminal utilizing electronics and mechanics with a wide
range of capabilities and potential for future enhancements.
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Character/block mode

The terminals will operate character-by-character as a
completely interactive terminal or are capable of operating
on a block at a time. Text can be composed and edited
locatly thus allowing the terminal user to verify and correct
data before transmission to the CPU. Editing and CPU
connect times are significantly reduced by such features as:
character or line insert and delete, cursor sensing and
positioning control, programmable protected fields,
off-screen storage with scroliing and page select capability,
tabulation, transparent display control codes, 8 special
function keys for user defined routines and a positionable
memory protect.

Self-test

The terminals have been engineered for high reliability, ease
of maintenance, testing, and rapid repair when needed. By
depressing the TEST button on the keyboard the user
receives a Go/No-Go indication from results of a memory
test, firmware test, and display verification.

Hard-copy interface

The terminals accommodate most R5232C-compatible
serial printers or any HP-manufactured printer which uses
the HP parallel interface. The serial printers are connected
via the 13250A interface card, while the parallel printers
use the 13238A duplex register interface card. Commands
to print data can be initiated locally from the terminal
keyboard or remotely from the CPU under control of a
user’s program. The MPE operating system does not
recognize hardcopy devices connected to the terminals. All
control of hardcopy devices is assumed by the user’s
program.

Display enhancements

Specific fields can be brought to the user’s attention by
using any of the 16 possible combinations of inverse video,
blinking, underline and half-bright to emphasize areas of
the display.

Optional features
Fully integrated mass storage (2641, 45)

Benefits of mass storage: Many operations normally
requiring connection to a computer system can now be
done off-line with the terminal. Optional dual in-board

Jo40B INTERACTIVE DISPLAY TERPMINAL

cartridge tape units allow batching of information, and add
extensive stand-alone capabilities which can significantly
reduce user time; conserve both computer and communica-
tions resources; provide a tape backup; and, very
importantly, allow the terminal to keep on working even
when a computer is unavailable.

Mini-cartridge: Highly reliable, interchangeable mini-
cartridges each provide the capacity for many hours of
typing, up to 110,000 characters of storage formatted in
variable length records and files. The tape units feature
rapid data transfer and bi-directional high-speed search to
access any file in seconds. The mini-cartridge is ideally
suited for storing data, forms, programs or text, and is an
excellent substitute for paper tape. The HP 3000 Series |1
FCOPY utility may be used to transfer files to and from
mini-cartridges to other HP 3000 Series |1 peripherals.
{Note: This feature is not available on Series | or pre-
Series || models.)

User-defined soft keys (2641, 45)

Each of the sight special function keys can be easily used to
issue a user-defined string of up to 80 characters or several
control sequences stored in the 2646 A. This feature allows
the keyhoard to adapt to specialized applications, and can
considerably simplify use of the keyboard and resuit in
greater efficiency — each soft key performs the operations
of several key sequences. For example, the soft keys could
issue frequently used programming sequences, search for
files, aid forms construction for data entry, dynamically
configure the terminal, or issue instructions to the operator,
computer or both.

Character sets
APL: With the 2641, the APL basic set and APL overstrike
set are both available for user development and display of
APL programs. The clarity and visual representation of the
characters are facilitated by the 9 by 156 dot character cell.
The basic set is comprised of the 96 APL graphics, 64
overstrike graphics and includes the ability to display
control codes which help in debugging programs.

Also standard in the 2641A is a 64 character Roman set
which is optionally expandable to include lowercase
capability. This second set allows the terminal to be
switched from APL to the ASCIlI mode where the 2641A
can then double as a fully Teletype-compatible terminal.

BEET SRASKTYY  SRLLALSE LM URSERT R4 1Me $XL()es - /G123
VI%_tabe  defghigi Ilmnopgrs

#ABC  DEFOHIJR LMHOPGRS  TUWWXYZL

BARET HRACRYHY  FRBHELAAH LARRAERGT HAN 1M s (e
aopRl DEFGHIJE LMHNOPGRS  TUVHXYZI

QHW-EWI“M 500802

,-./0123 456789,
\VI®_teabc  defghijk  lmnopgra tuvwxyzd{

Actual photograph of 26408 display
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Math: The optional Math set is available to include
equations right in the text that's composed on the screen.
This feature helps to impart realism and assists in under-
standing technical material.

Line drawing: The optional Line Drawing set assists users in
defining forms that appear like those normally filled out in

the company’s day-to-day operations. Now operator errors

can be minimized due to the familiarity associated with the
constructed forms.

Norwegian: The 2640N has the Danish/Norwegian set in
place of the standard uppercase set. The non-standard
characters must be handled by application programs.

Large character set: With this option, characters
approximately % in. tall can be constructed. This is useful
for warehousing operations where, for example, fork-lift
drivers may have to read computer-derived instructions
from a distance. Applications programs are responsible for
constructing characters from supplied segments.

Cyrillic: 2640C has 128 character cyrillic set in addition to
standard uppercase set. The non-standard characters must
be handled by application programs.

Swedish: 28405 has 64 character Swedish (Finnish} set in
place of standard uppercase set. The non-standard
characters must be handled by application programs,

Specifications

General

Screen size: 5" x 10" (127 x 254 mm}
Screen capacity: 24 lines x 80 columns {1,920 characters}
Character generation: 7 x 9 enhanced dot matrix; 9 x 156
dot character celt; non-interlaced raster scan
Character size: 0.097” x 0.125" ( 2.46 x 3.175 mm)}
Cursor: Blinking-underline
Display modes: White on black; black on white {inverse
video) blinking, half-bright, underline.
Refresh rate: 60 Hz (50 Hz optional)
Tube phosphor: P4
Implosion protection: Bonded implosion panel
Memary: MQOS, ROM: 22K bytes {program); RAM;
standard 4096 bytes; 12 kilobytes maximum (16K
including maximum data communications buffer)
Keyboard: Detachable, additional control and editing keys;
ten-key numeric pad; cursor pad; multispeed auto-repeat,
N-key roll-over; 4 ft. cable (1.22 m).
Cartridge tape {optional): Two mechanisms

Read/write speed: 10 ips

Search/rewind speed: 60 ips

Recording: 80O bpi

Mini cartridge: 110 kilobyte capacity (maximum per

cartridge)

Data communications
Data rate: 110, 150, 300, 1200, 2400 baud, and external
switch selectable {110 selects two stop bits)

Standard asynchronous communications interface: EIA
standard RS232C; compatible with Bell 103A modems,
Bell 202C/D/S/T modems with reverse channel, and Vadic
VA3400 series modems. (Note: Bell 202S is not supported
for Series | or pre-Series || models.)

Transmission modes: Full or half duplex, asynchronous
Operating modes: On-ling; Off-line; Character; Block
Parity: Switch selectable; even, odd, none

Site preparation data

USA NON-USA

{60 Hz) (50 Hz)
VOLTAGE 1% 230
PHASES 1 1
CURRENT PER PHASE 1.3A 0.7A
CONNECTION CODE F F
HEAT QUTPUT (per hour) 4383 btu 129 keal
WEIGHT 50 Ib 23 kg
SIGNAL CABLE LENGTH* 15 ft. 45m

*Cables not included,; must be ordered separately as a 13232N.

Warranty hp
90 day on-site parts and labor warranty. A
museum
Hardware supplied

Terminal, keyboard plus ordered options. If tape drives
ordered: two cartridges, head cleaning kit. Power cahle. No
data cable is supplied with the terminal or in standard

HP 3000 systems. They must be ordered separately.

{order 13232N from Data Terminals Division with

each terminal.)

Installation

Installation of the terminal is not covered in the list price of
the terminal nor in the list price of HP 3000 System
maodels. Installation is performed by the user {manual
supplied), or by a factory-authorized Customer Engineer
{on a time and materials basis).

Environmental conditions

Since terminals may be used outside the immediate system
area, they are not subject to the environmental specs of the
system itself.

Temperature, free space ambient:
Non-operating: -40 to +75°C (-40 to +167°F)
Operating: 0 to +565°C {(+32 to 131°F)

Humidity: 5 to 95% {non-condensing)
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System requirements

Any terminal will operate with any HP 3000 computer
system subject to the following constraints:

The maximum data rate is 2400 baud. Terminals on

HP 3000 systems normally operate in character

mode, except when accessed via DEL/3000, when block
mode is employed. Users who wish to access terminais in
block mode directly {i.e. not using DEL/3000) must
provide their own detection and correction facilities for
transmission errors. The probability of transmission errors
occurring at 2400 baud is slight, and negligible at 1200
baud or lower.

Ordering information

HP 2640B Interactive Display Terminal. A low cost
terminal for general purpose use on an HP 3000. Block or
character mode (switch selectable}; 64 character upper case
Roman; 1024 bytes of storage, expandable to 8192 bytes
maximum; inverse video; 110-2400 baud; RS232C; includes
2 aption slots.

Option 001. 128 Character Set — Roman. Adds lower case
and displayable control codes.

Option 015, 50 Hz, 230V. 13232N 15 ft. RS232 cable.
Must be ordered.

13232N 15 ft. RS5232 cable. Must be ordered.

HP 13231A Display Enhancements. Adds blinking,
haif-bright and underline; provides for addition of three
128 character sets (requires 1 option slot). {Note: Display
enhancements operate under control of a user’s program,
The MPE operating system does not explicitly recognize
special characters generated by display enhancements.)

HP 13231A-201. 64 Character Mathematic Symbol Set.
Adds display of integral signs, Greek letters, etc.

HP 13231A-202. 64 Character Line Drawing Set. Adds
display of continuous horizontal and vertical line segments
far forms, histograms, etc.

HP 13231A-203. Large Character Set.

HP 13234 A Terminal Memory Module (+4K}. Adds 4096
bytes of user RAM memory {requires 1 option slot).

See separate HP 26408 data sheet for further accessories
and special cables.
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HP 2641A APL Display Station. For APL/3000 user on the
HP 3000 Series 1. Block or character mode, 128 character
APL, 64 character set uppercase Roman, 64 character APL
overstrike, 4096 bytes of RAM memory, optionally
expandable to 12K bytes, inverse video, editing features, 8
user-defined soft keys, 110-2400 baud, RS232C, display
enhancements, 5 option slots. (Note: No interface cable
included).

HP 2641A-001. 128 Character Set — Roman. Adds lower
case and displayable control codes.

HP 2641A-007. Integrated Dual Cartridge Tape — Mini
Data Station. Adds two built-in cartridge tape transports
and electronics to provide Mini Data Station capabilities
{requires 2 option slots). Includes device support firmware.

HP 2641A-013. 5 Mini Cartridges.
HP 2641A-015. b0 Hz, 230V

Only one of the following options {201, 202, 203} may be
ordered:

{(Note: Display enhancements work only under control of
user's program. The MPE operating system does not
explicitly recognize special characters generated by display
enhancements).

HP 2641A-201. 64 Character Mathematic Symbol Set.
Adds display of integral signs, Greek letters, etc.

HP 2641A-202. 64 Character Line Drawing Set. Adds
display of coentinuous horizontal and vertical line segments
for forms, histograms, etc.

HP 2641A-203. Large Character Set.

HP 13234 A Terminal Memory Module {(+4K}. Adds 4096
bytes of user RAM memory {requires 1 option slot).

See separate HP 264 1A data sheet for further accessories
and special cables,



HP 2645A Display Station. Powerful general-purpose
terminal with optional off-line tape storage. Block or
character mode, 64 character set uppercase Roman, 4096
bytes of RAM memory {optionally expandabie to 12K
bytes} inverse video, editing features, 8 user-defined soft
keys, 110-2400 baud, RS232C, 7 option slots. (Note: No
interface cable included.)

HP 2645A-001. 128 Character Set — Roman. Adds
lowercase and displayable control codes.

HP 2645A-007. Integrated Dual Cartridge Tape — Mini
Data Station. Adds two built-in cartridge tape transports
and electronics to provide Mini Data Station capabilities

{requires 2 option slots). Includes device support firmware.

HP 2645A-013. 5 Mini Cartridges
HP 2645A-015. 50 Hz, 230V.

HP 13231A Display Enhancements. Adds blinking,
half-bright and underline; provides for addition of three
128 character sets (requires 1 option slot). (Note: Display
enhancements operate under controd of a user's program.
The MPE operating system does not explicitly recognize
special characters generated by display enhancements.)

HP 13231A-201. 64 Character Mathematic Symbol Set.
Adds display of integral signs, Greek letters, etc.

HP 13231A-202. 64 Character Line Drawing Set.
Adds display of continuous horizontal and vertical line
segments for forms, histograms, etc.

HP 13231 A-203. Large Character Set. Adds display of
character segments for combination into large characters.

HP 13234A Terminal Memory Module {+4K). Adds 4096
bytes of user RAM memory {requires 1 option slot).

See separate 2645A data sheet for further accessories and
special cables.

HP 2640C Cryillic Terminal. Cyrillic (Russian} version of
26408, available with Series |l systems only. 64 character
uppercase Roman plus 128 character Cyrillic. 4K RAM
storage, expandable to 8K bytes. Inverse video, underline,
hatf-bright, and blinking, Capacity for two alternate
character sets. 110, 150, 300, 1200, 2400 baud {switch
selectable}. Does not include any option siots.

HP 2640C-001. 128 Character Set — Roman.

HP 2640C-015. 50 Hz, 230V,

HP 2640C-201. Math Set.

HP 2640C-202. Line Drawing Set.

HP 2640C-203. Large Character Set.

HP 13234 A Terminal Memory Module (+4K)}. Adds 4096
bytes of user RAM memory {requires 1 option slot).

HP 2640N Danish/Norwegian Terminal. Danish/

Norwegian version of 2640B, available with Series || systems
only. 684 character Danish/Norwegian. Block or character
mode. 1K bytes RAM storage (expandable to 8K bytes)

110, 150, 300, 1200, 2400 baud. Two spare slots,

HP 2640N-001. 128 Character Danish/Norwegian.

HP 2640N-015. 50 Hz, 230V.

HP 13231A Display Enhancements {uses 1 sfot). Biinking,
half-bright and underline.

HP 13231A-201. Math Set,
HP 13231A-202. Line Drawing.
HP 13231A-203. Large Character Set.

HP 13234A Terminal Memory Module (+4K). Adds 4096
bytes of user RAM memory {requires 1 option slot).
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HP 26408 Swedish/Finnish Terminal. Swedish/Finnish
version of 2640B, available with Series 11 systems only. 64
character Swedish/Finnish. Block or character mode, 1K
bytes RAM storage (expandable to 8K bytes) 110, 150,
300, 1200, 2400 baud. Two spare slots,

HP 26405-001. 128 Character Swedish/Finnish.

HP 26405-015. 50 Hz, 230V,

TERMINALS AT A GLANCE

HP 13231A Display Enhancements (1 slot). Blinking,
half-bright and underline.

HP 13231A-201. Math Set.

HP 13231A-202. Line Drawing.

HP 13231A-203. Large Character Set.

HP 13234A Terminal Memory Module {+4K}. Adds 4096
bytes of user RAM memory {requires 1 option slot).

2640B 2640N 2640C 26408 2641A 2645A

Two tape cartridge drives - — — — Optional Optional
APL character set - - - - Standard -

Inverse video Standard Standard Standard Standard Standard Standard
Underline, blinking 1/2 brite Optional Optional Standard Optional Standard Optional
Math character set Optional Optional Optional Optional Optional Optional
Line drawing set Optional Optional Optional Optional Optional Optional
Large character set Optional Optional Optional Optional Optional Optional
Soft keys - - — — Standard Standard
Morwegian character set - Standard - - — -

Swedish/Finnish character set - - - Standard - —

Cyrillic character set — — Standard — — —

Maximum memory 8Kb 8Kb 8Kh 8Kb 12Kb 12Kb
Lowercase Optional Optional Opticnal Optional Optional Optional
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HEWLETT W PACKARD Punched Tape Reader Subsystem  museim

Features

® Reading speed to 500 characters-per-second

® Error-free reading of both dry and oil-base tape without
adjustment

® Simple operation and rugged construction for long life

The high speed of the reader permits rapid read-in while

offering the economy and versatility of punched tape input,

A significant advantage in reading accuracy is also provided
by using a compensating sensing technique. Data reliability
is enhanced as each character is read only once with no
overshooting of characters. Positive feedhole control and a
reliable clutch/brake mechanism ensure that the tape will
stop on the character that initiates the stop. Simple
operation, rugged construction and electrically-conservative
design ensures long life at top performance.

Specifications

Reading speed
500 characters per second (415 characters per second when
operated from 50 Hz power)

Reading technique

Photoelectric, character-by-character

Tape

Code: 8 level code

Width: 1 inch {2.54 cm)

Material: Any material with less than 60%

transmissivity
Start/stop times

Start time; Less than 6 milliseconds
Stop time: Less than 500 microseconds

{stops on character)
Controls

Power, Load, Read, Manual Advance

Physical characteristics

Height: 7 inches {17.8 cm)
Width;: 17 inches {43.2 cm)
Depth: 16 inches {40.6 cm), not including panel

controls and connectors

Shipping Weight: 54 Ib. (24.5 kg)

Mounting: HP 3000 Cabinet (under an existing
magnetic tape)

System requirements

The 30104A will operate with any HP 3000 computer
system.

model 30104A
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installation

The 30104A Subsystem is installed by a factory-authorized
Customer Engineer. Installation is included in the list price.
Ordering information

30104 A Punched Tape Reader Subsystem, 500 ¢cps at 60 Hz
or 420 cps at 50 Hz. Includes HP 2748B Punched Tape
Reader, rack mounting kit, controller/interface, device
diagnostic software, and manual (30104-80001).

30104A-001 adds 56 inch HP 3000CX/Series 1/Series |1
cabinet.

Subsystem mounted in cabinet.
30104A-002 adds 52 inch pre-3000CX cabinet.
Subsystem mounted in cabinet.

Note: Consult the Series | or pre-Series 11 Configuration diagram if
ordering for an HP 3000 Series I, HP 3000CX, or
original HP 3000.

Operating accessory available

12575C Paper Tape Winder, 115/230V/Battery.
Includes rechargeable battery.,

Site preparation data

USA NON-USA

{60 Hz) {50 Hz)
VOLTAGE 115 230
PHASES 1 1
CURRENT PER PHASE 2.BA 1.26A
CONNECTION CCODE | i
HEAT OUTPUT {per hour} 683 btu 172 keal
WEIGHT 42 Ib 19.1 kg
S5IGMNAL CABLE LENGTH {not applicable)
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HEWLETT

, PACKARD

Tape Punch Subsystem

Features

® Compact and quiet-running
® Punches tape at 75 characters-per-second
® Punches both paper tape and mylar tape

Specifications
Punch speed

75 characters-per-second, asynchronous

Tape type
Paper, Mylar or plastic

Tape width

Standard 5 level 11/16 inch (17.5 mm) and 8 level 1 inch
(25.4 mm)

Tape thickness

Paper: 0.003 to 0.005 inch {0.08 to 0.13 mm)
oil-base or dry
Mylar: 0.003 to 0.004 inch {0.08 to 0.10 mm)

Plastic: 0.003 tc 0.0045 inch {0.08 to 0.11 mm)

Physical characteristics

Height: 10-1/2 inches {26.7 cm}

Width: 16-3/4 inches {42.5 cm)

Depth: 21-3/16 inches {(53.8 cm}

Mounting: Fits in HP 3000 cabinet under existing

magnetic tape
Shipping Weight: 47 Ib {21.3 kg)

Operating controls

Power On, DC On, Tape Feed, Ext {external interrupt),
Feed Holes, Code Holes

System requirements

The 30105A will operate with any HP 3000 computer
system.

Installation

The 30105A Subsystem is installed by a factory-authorized
Customer Engineer, installation is included in the list price.
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model 30105A
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Ordering information

30105A Tape Punch Subsystem, Includes HP 2895B Tape
Punch; controller/interface; device diagnostic software, and
manual {30105-80001).

30106A-001 adds 56 inch HP 3000CX/Series |/Series |1
cabinet.

30105A-002 adds 52 inch pre-3000CX cabinet. Subsystem
mounted in cabinet.

Mote: Consult the Series | or pre-Series 11 Configuration diagram
if ordering for an HP 3000 Series I, HP 3000CX, or
original HP 3000.

Operating supplies availabie
Extra Tape {Order by Part No.; appropriate discount for
large quantities)

Paper Tape, 1 inch wide {2.54 cm), 1000 ft. roll {304.8 m)
HP Part No. 9280-0063

Mylar Tape, 1 inch wide (2.54 cm), 500 ft. roll (152.4 m}
HP Part No. 0460-0747

Site preparation data

USA NON-USA

{60 Hz) {60 Hz}
VOLTAGE 115 230
PHASES i 1
CURRENT PER PHASE 2A 1A
CONNECTION CODE | |
HEAT QUTPUT (per hour) 683 btu 172 keal
WEIGHT 35 ib 15.9 kg
SIGNAL CABLE LENGTH {not applicable}




HEWLETT ﬁ PACKARD

Card Reader Subsystem

Features

Reads 600 punched cards per minute
Vacuum card picking

Slant-top design for smooth card flow
Straight-through card-track for long card life
Automatic feed

1000 card hopper/stacker

The HP 30106A Subsystem provides dependable medium
speed card reading capability. A vacuum pick mechanism is
used in conjunction with riffie air for ease of card picking
and minimum card wear. This technique also permits
extremely high tolerance to damaged or worn cards. The
card track is very short 5o that at no time is more than one
card in motion.

The many checking features of the reader insure safe,
dependable operation. These include light/dark check,
motion check, pick check for stapled cards, and hopper
checks.

Specifications

CARD RATE: 600 cards per minute

CARD TYPE: Standard 80-column ELA card
HOPPER/STACKER

CAPACITY: 1000 cards

LIGHT SOURCE:
READ STATION:

Infrared light emitting diodes

Photo transistor,
12 bits simultaneously

CONTROLS:
INDICATORS:

Stop, Reset, End of File, Power

Read Check, Motion Check,
Pick Check, Hopper/Stacker

Data formatting

The HP 3000 interface controller provides Hollerith to
ASCH conversion with packing and column binary
conversion {each column plus four leading zeros packed
into two bytes).

Physical characteristics

Height: 15.5 inches (39.4 cm)
Width: 23-1/16 inches (58.6 cm)
Depth: 18 inches {45.7 cm)

Shipping Weight: 100 \bs (45.4 kg}

model 30106A

System requirements

The 30106A will operate with any HP 3000 computer
system.

Installation

The 30106A Subsystem is installed by a factory-authorized
Customer Engineer. Installation is included in the list price.

Ordering information

The 30106A Card Reader Subsystem includes HP 2893A
Card Reader, controller/interface, device diagnostic
software, and 2893A card reader manual (¥30106-90001).

Site preparation data

USA NON-USA

{60 Hz) {50 Hz)
VOLTAGE 115 230
PHASES 1 1
CURRENT PER PHASE 5.4A% 2.7A**
CONNECTION CODE A A
HEAT QUTPUT (per hour) 1230 btu 310 kcal
WEIGHT 75 1b 34 kg
SIGNAL CABLE LENGTH*** 25 ft 7.6m

* 20A surge

** 10A surge
*** Up to 500 fr (152 m) can be special ordered.

NOTE: HP does not supply a table for this device.
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HEWLETT hp; PACKARD

Card Reader Punch Subsystem

Features

¢ On-line 80-column card reading, card punching, and card
printing

® Read, punch, and print functions independently
controlled by the computer system

e |ndividual data storage buffers for each function

® Dual input hoppers and output stackers selectable under
program control

® Provides software-driver plus hardware interface for use
with HP 3000 computers

The HP 30119A provides complete punched card 1/0Q
capability in a single peripheral device, fully buffered,
on-line 80-column card reading, punching, and printing
capabilities for use with HP 3000 computers. Off-line data
recorder (keypunch} capability is optionally available.
Reading rate is 175 to0 200 cards per minute. Punch/print
rate is 45 to 75 cards per minute, depending on the number
of columns involved. A fast slew rate allows rapid skipping
of columns and fields not requiring punching or printing.

Separately buffered and independently controlled read,
punch, and print functions may be utilized. This feature
allows operations such as verification of previously punched
cards, printing of information different from that punched,
or duplication of existing cards.

Primary and secondary input hoppers are provided with
capacities of 600 and 400 cards respectively. Under
prcgram control, cards may be selected from either input
hopper and directed to either 400-card ocutput stacker
following reading, punching, or printing. This feature
eliminates the need for interfiling of blank cards in decks to
be duplicated, provides for automatic separation of original
and duplicate cards, and allows for sort/merge operations
under control of user’s pregrams, Input and output
punched code format is Hollerith.

The printer employs a modified ASCII 64-character set as
standard. A 64-character Swedish/Finnish character set can
be ordered as a special option.

Off-line features {optional configuration 002)

e (ff-line data recorder capability
e Expanded operator control panel
+» Moveable, tight-touch keyboard
¢ Memory buffering of keyed data

928
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¢ Card format program storage
+ Automatic card remake cycle during verification

Selection of Optianal Configuration 002, provides the user
with the following powerful off-line capabilities:

e Complete off-line preparation and on-line input/output
operations in a single unit, increasing the cost effective-
ness of the subsystem,.

e A comprehensive control panel allows the operator to
select ON-LINE (computer controlied) operation or
OFF-LINE (operator controlled) functions. OFF-LINE
functions include card format program preparation,
program loading, punching, verifying, reproducing, or
printing. Included are illuminated indicators for machine
status, error and column number.

« Keyed data is stored in an 80-character buffer memory
prior to punching or printing. Backspace and Erase keys
may be used to edit this data by character, field, or
record.

Control programs may be prepared by the operator. These
programs define the format for various card operations by
designating field boundaries, data type for each field {alpha
or numetric) and columns to be skipped. Memory is
provided in the unit for storage of up to 4 programs, each
of which is keyboard selectable. Reversion to a designated
pragram is automatic following temporary selection of any
other program.

When an error has been corrected during verification, the
errored card is automatically placed in the unused stacker
and a blank card fed and punched with the corrected data.
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Specifications

Code compatibility
Hollerith {ANSI| X3.26-1970)

Character set {printer)
Uppercase modified ASCII sta

ndard

Uppercase Swedish/Finnish available as special order

Site preparation data

UsA NON-USA
{60 Hz} {50 Hz)

VOLTAGE 115 230
PHASES 1 1
CURRENT PER PHASE 3.7A 1.85A
CONNECTION CODE A A
HEAT OUTPUT {per hour} 1450 btu 365 keal
WEIGHT 2501b 113 kg
SIGNAL CABLE LENGTH 50 ft 15.2m

Performance

Card Type: 80 column

Reading Rate: 200 cards per minute

Punching and/or Printing Rate: 45-75 cards per minute
depending on number of columns

input Hopper Capacity, Primary: 600 cards
Secondary: 400 cards
Qutput Stacker Capacities, both: 400 cards

Physical characteristics

Height: 40 inches (102 cm)
Width: 42 inches (107 cm)
Depth: 27 inches (69 cm)

Approximate Shipping Weight: 350 b (158.9 kg)

System requirements

The 30119A will operate with any HP 3000 computer
system.

Installation

The 30119A subsystem is installed by a factor-authorized
Customer Engineer. Installation is included in the list price.

Ordering information

30119A Card Reader Punch Subsystem.

Includes HP 2894A Card Reader Punch; 30219A universal
interface package, consisting of interface card and cable;
device diagnostic software.

30119A-002: Adds off-line panel and keyboard

(Note: All 30119A subsystems must be ordered with option
-002).

30119A-015: 220V, 50 Hz operation.

Operating supplies provided
9320-1430: Box of 2000 80-column cards,
2 boxes supplied

9260-0373: Ink Cartridge, 2 supplied
1535-3089 Card Removal Teo! (supplied with HP 2894 A)
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Optical Mark Reader

The 7260A Optical Mark Beader offars mark sense
document reading capability for terminals of an HP
3000 computer system.

Features

® Single document ¢an be used as source document
and for data entry.

Reads marks made by ordinary soft lead pencil.
Reads standard punched cards.

ASCII and Column Image reading formats.
Switchable off line operation with terminals.
Select hopper available.

Data retransmission capability.

FORTRAN, BASIC, COBOL, SPL callable.
Mixed marked/punched cards.

The 7260A Optical Mark Reader saves data preparation
time and prevents errors by using one functional card
for both source document and data entry. The data may
be marked with an ordinary soft lzad pencil, eliminating
the need for special marking pencils or keypunch oper-
ations. An added advantage is easy correction of errors
—mistakes are simply erased.

Each form may contain pencil marks and any combina-
tion of prepunched holes and/or preprinted marks.

Customized forms

Any number of columns from one to 96 may be read.
Many variations in layout and color may be used to
produce a form. Different colors may be used to visually
identify different forms or sections an a form. Clock
marks allow vertical columns to be positioned where
desired on the farm. An optional Select Hopper {Option
002) is available which allows selected cards to be fed
into a separate hopper under program control.

Data entry right at the source

Applications are uniimited because the Optical Mark
Reader needs only the most common of data entry
devices — pencil and paper. A doctor can recerd his
patient’s test results right at bedside on a single form,
then use it for both his record and computer input,
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Custom forms can be designed for the foreman to do
labor reporting, the Q.A. inspector for his tests, the
teacher for grading exam papers, or for the finance
department’s payroll needs. QOther applications include
inventory control, production control, and warehousing.
Computer-printed cards provide excellent turnaround
documents that can be pencil-marked before return.

A terminal oriented document reader

The 7260A Optical Mark Reader is a serial ASClI device.
The unit is designed for remote applications via full duplex
madems or hard wired connection to the HP 3000. The
HP 3000 has full control over the 7260A. By adding a
7260A to a terminal on the same port of the HP 3000,

a user is able to supply input from a medium other than
the keyboard, saving on line computer time. The terminal
can be muted when the reader is transmitting data to the
HP 3000.

Multiple data rates

Forms can be read at a rate up to 300 cards per minute.
Card feed rate depends on the amount of data to be read
on each card and the data transmission rate. Rates of
110, 150, 300, 1200, and 2400 baud can be selected.

By proper use of end of record marks, onty data marks on
cards will be read, trailing spaces will be ignored, thus
optimizing data transmission.



ASCI!I or IMAGE reading modes

In the ASCII mode, the card form marks {or punched
holes) are interpreted as standard 128 character Hoilerith
cade and the data is transmitted in 7-level ASCII code
with even parity. In Image mode, the Optical Reader
transmits a two character representation of each column
of data. This permits al! 4096 possible combinations of
marks to be read. Switching bhetween ASCII or Image
mode can be done under program control.

Operating mode

The HP 3000 supports demand mode operation of the
HP 7260A in conjunction with the following terminals:
HP 2640A, HP 26408, HP 2644 A, HP 2762A, and

HP 2762B.

The maximum number of 7260A Optical Mark Readers
that can transmit data to the computer simultaneously
is one of the listings in the tabte below.

1 unit operating at 2400 baud

1 unit operating at 1200 baud
and 2 units at 300 baud

1 unit operating at 1200 baud
and 4 units at 150 baud

5 units operating at 300 baud

8 units operating at 150 baud

Because the 7260A is used in conjunction with a termina!
(in session mode} it cannot be used as a job accepting
device.

System requirements

The 7260A will operate with any HP 3000 computer
system.

Site preparation data

USA FOREIGN

(60 Hz) (50 Hz}
VOLTAGE 115 230
PHASES 1 1
CURRENT PER PHASE 1-2A 0.6A
CONNECTION CODE A A
HEAT QUTPUT {per hour) 460 btu 116 kcal
WEIGHT 54 1b 24.5 kg
SIGNAL CABLE LENGTH * 7.5 ft 23m

* The 72604 is usually connected to an adjacent terminal.
Extender cables are available.

Specifications

Forms: Standard tab card size 8.26 x
18.73 cm 1o 8.26 x 28.26 cm.
Refer to the "Hewlett-Packard
OMR Tab Card Specifications’”’
{b952-5546).

Hopper Capacity:  450-card input; 450-card output.

UL Approval: The unit has U.L. approval, CSA
approval pending, and meets [EC
specifications.

Controls: Line Switch, Ready, Stop,
Terminal Mute, Single Pick,
Continuous Pick (not used with
the HP 3000}, Line/Local, and
Full/Half

Indicators: Ready, Pick Fail

Interface: The unit uses Electronic Industries
(EIA) RS232C Specification.

HP 3000 Returned status in
Programmable event of malfunction

Commands

Demand - Single Pick Ready

Retransmit Pick Fail

Select (Opt, 002) Hoppers Bad

Stop Select Fail {Opt. 002)

Bell (Opt. 004) Select Successful (Opt, 002)

Image ON Not Ready

Image OFF

Ordering information

HP 7260A Optical Mark Reader. Includes 7260A
optical mark reader, 115V/60 Hz, operating manual,
card weight, and dust cover.

HP 7260A-002 Selector Hopper. Adds second hopper.

HP 7260A-003 Encoder. Adds capability to read cards
without clock marks.

HP 7260A-004 Bell. Adds audible event indicator.
HP 7260A-005. Changes power to 220/240 Vac.
HP 7260A-006. Changes power to 50 Hz.

HP 7260A-300. Adds operating documentation for
HP 3000.

Scftware supplied with HP 3000 Series I only:
7260A Input/Qutput Procedure :FCARD
7260A Application Package and Verifier ‘HP 7260A
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Line Printer

Features

® Prints 132 columns at 200 lines per minute with
64-character set

® Prints 132 columns at 165 lines per minute with
128-character set

¢ Clear dot pattern characters on one original and
five carbon copies

B64-character ASCI1 set, standard

128-character set, optional

High-reliability comb printing mechanism
Eight-channel vertical format unit

Convenient paper loading

Compiletely integrated with HP 3000 computer
systems

The standard device is a 64-character dot matrix printer,
praducing an original and five clearly legible carbon
copies. A unigue comb printing mechanism with few
moving parts produces a full 132-column line at a rate
of 200 lines-per-minute. The printing rate is constant
regardless of line length.

An optional 128-character set includes lowercase letters
and 32 control codes. The full character set is com-
pletely transparent, printing a unique symbol for each
ASCH code. The iowercase characters provide full text
processing capabilities, thus making possible the genera-
tion of reports and specifications. The 32 controi char-

acters are printed with standard ANSI symbaols, providing

an excellent capability for analyzing terminal and data
communication programs.

Also featured is an eight-level vertical format unit. The

user may employ a standard format control tape supplied,

or produce special format control tapes through the use
of a tape format kit and the printer’s built-in punch.
The control tape is read by an eight-channel optical
reader, The vertical format unit increases printing
throughput of invoices, statements, reports and other
forms.

Specifications
{Assumes 20% duty cycle)

Printing speed

200 lines per minute (64 character set with a special
symbol for control characters)

165 lines per minute {128 character set when printing
lines containing lower case characters or control codes)
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Characters per line
132

Character style

B x 7 dot pattern
5 x 9 for lowercase and control codes

Character size

5x 7: 0.062 inches x 0.097 inches (1.6 mm x 2.5 mm}
5x 9: 0.062 inches x 0.125 inches (1.6 mm x 3.2 mm}

Character pitch

Vertical: 6 or 8 lines per inch
Horizontal: 10 characters per inch, no overprint

Vertical format unit

8-channel optical tape reader
Integral punch and die for tape preparation

Forms specifications

Type: Continuous, fanfold, sprocket feed
Width: 4 to 14-7/8 inches (10 te 37.7 cm), including
sprocket margins
Single Part: 15 to 25-pound paper stock
Multiple Part: 11.5-pound 1st part, 11.5-pound for each
of & copies
Maximum Pack Thickness: 0.024 inches (0.61 mm)
Form Length:
Standard format tape, 6 lines per inch: 11 inches
(27.9 cm)
Custom format tape, 6 lines per inch: to 15-5/6 inches
{40.2 cm) in 1/6 inch (4.2 mm} increments
Custom format tape, 8 lines per inch: to 156-1/2 inches
(39.4 cm) in 1/2 inch {12.7 mm} increments



Character sets

Standard: 64 characters (conforms to ASCIY, Lower
case characters are printed in uppercase.

@ — at, each [ — left parenthesis
A-Z — alphabet ) — right parenthesis
[ — left bracket * . asterisk
Y — left slash + — plus sign
] — right bracket — apostrophe
& — caret ~ — minus sign
- — lowestrowofdots . — period
— Qne space [/ — right slash
! — exclamation mark  0-9 — decimal digits
" — double quote . — colon
# — number ; — semicolon
$ — dollar sign < — 1ess than
% — percentage = — equal sign
& - ampersand = — greater than
, — comma 7 — question mark
Plus: {||) — a unigue symbol whenever a control code

is represented.

Optional

Full 128 characters {ASCII)

All the above characters plus:

a-z — alphabet (lowercase)

| — vertical line

~ — tilde

{ — opening left brace

} — closing right brace

32 control codes {different ANSI symbols represent
each control code, such as line feed, carriage return,
bell, etc.,)

Paper advance

3.2 inches/second {8 cm/second)

Controls and indicators

ON — applies operating power

PRINT — places printer on-line

FORM FEED — advances paper to top of form

LINE FEED -- advances paper one line

8LPI — selects either 6 or 8 line-per-inch spacing, A
matching VFU tape will synchronize the forms to the
VFU.

PAPER OUT DETECTION — sounds audio alarm.

Form is autornatically completed before printer is halted.

Site preparation data

USA FOREIGN

(60 He) (50 Hz}
VOLTAGE 115 230
PHASES 1 1
CURRENT PER PHASE T7A 3.6A
CONNECTION CODE A A
HEAT QUTPUT {per hour) 2500 btu 630 keal
WEIGHT 260 1b 118 kg
SIGNAL CABLE LENGTH * 50 ft 15.2 m

*Up to 500 ft (152 m) can be special ordered.

Physical characteristics ép

Cabinet Dimensions (including stand)

Height: 40 inches {102 cm} Museum
Width: 28 inches {71 cm)
Depth: 23 inches (58 cm}
Mounting: Printer may be removed from stand for
table-top use.

Throughput data

Duty cycle: 20%

Print cycle: 40%

{333 pages per hour for heavy print period, 533 pages
average throughput/day). Refer to “A Guide to Hewlett-
Packard Printers’” for detailed performance data.

System requirements

The 2607 A will operate with any HP 3000 computer
system. Must also specify 30209A interface.

Installation

Any 2607 A with option 300 inciudes installation by a
factory authorized Customer Engineer.

Ordering information

HP 2607A Line Printer. Includes 200 ipm line printer,
132 columns, 64 character set, 115V /60Hz; stand and
form shelf; 7.5 ft {2.3m) power cable; operating supplies
including ribbon, standard form tape, and vertical form
tape kit; operator’s manual.

HP 2607-001. Replaces 64 character set with 128
character set.

HP 2607-015. Changes power to 230V/50 Hz.

HP 2607-300. HP 3000 Interface signal cable and
service manual.

30209A Line Printer Controller.

Ordering example

To add a 200 Ipm line printer with standard capabilities
to an HP 3000, the following products should be ordered:
HP 30209A Line Printer Controller
HP 2607A Line Printer
HP 2618A-300 HP 3000 Interface cable and service
manual.

Note: Consult the Series | or pre-Series I Configuration diagram
if ordering for an HP 3000 Series |, HP 3000CX,
or original HP 3000.

Operating supplies available

®' Vertical Format Unit Tape Kit. Permits user to punch
format tape, 8LPI, 88 line page. Includes 25 self-
adhesive splices, laminated tape — 20 ft. (6.1 m),
alignment fixture. HP Part No. 1150-0897

®' Pre-punched HP Standard Format Tape (66G-tine page,
6 Ipi). HP Part No. 15635-2655

#' Ribbon, black ink. HP Part No. 0282-0531

#® Paper, fanfold, 15 Ib. bond, green bar.
HP Part No. 9320-1659

! Supplied with initial order
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Line Printer

Features

® Prints 136 columns of 64 characters at 300 lines
per minute

® Prints 136 columns at 240 lines per minute with
96 character set

12-channel vertical forms control

Clear, crisp printout

Muitiple copies — prints up to 6-part forms
64-character or 96-character ASCII available
6 or 8 lines per inch — operator selectable

The HP 2613A Line Printer represents an optimized
combination of high print gquality, moderate speed, and
low price in a drum printer. This unit is ideally suited to
applications requiring a medium speed printer.

The unit attains a print rate of 300 lines per minute

when printing a full 64-character set in a 136-column
format. Print rate is 240 lines per minute for 96-character
set configurations.

A 12-channel Vertical Format Unit alfows convenient
and efficient printing in predetermined formats such as
business forms. The VFU uses industry standard control
tapes. Under program contro! the VFU may be com-
manded to slew to the next hole in a given channel of
the tape or to slew an absolute number of lines from
0to 15.

A switch allows the operator to choose 6 or 8 lines
per inch {60 or 80 lines/page respectively). A matching
VFU tape will synchronize the forms to the VFU.

An ASCIlt 64-character set is standard with 96-character
ASCII optional.

Six part forms are easily handled by the HP 2613A.
Forms alignment is simplified by horizontal and vertical
paper alignment guides. Fine vertical paper alignment
adjustments can be made while printing, A paper
receptacle is provided.

Differential line drivers allow the printer to be located
up to 500 feet from the computer for flexibility of
instattation design.

Paper and ribbon loading are facilitated by a swing hinge
which allows the drum-gate to be opened 90 degrees.

All EDP category safety requirements are met for equip-
ment listing by Underwriters Laboratories.
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Specifications
{Assumes 20% duty cycle)

Paper feed

One set of pin tractors above drum, friction paper
tensioner below drum

Line Advance: 50 milliseconds
Slew Rate: 20 inches {(50.8 cm) per second

Paper dimensions

Standard fanfold, edge punched paper 4 inches (10.2 cm}
to 16 inches (40.6 cm) wide

Paper type
Single copy, 15 ib. bond minimum weight

Multi-copy up to 6 parts, 12 |b. band with single shot
carbon



Vertical format unit

Number of Channels: 12
Addressing: Slew to next hole in channel “n” or stew
0to 15 lines

Character drum

Characters per Line: 136

Character Type: Open Gothic

Symbol Size {Typical): 0,095 inch {2.4 mm) high
0.064 inch (1.65 mm} wide

Character Code: ASCHI

Standard 64 Character Set:

@ - at, each + - number — - mMinus sign
A-Z - alphabet $ - dollar sign . -period
[ -left bracket % - percentage / -right slash
Y - left slash & - ampersand 0-9 - decimal digits
I -right bracket , -comma . -colon
A - caret { - left parenthesis ;- semi-colon
- underscore } - right parentheses < - less than
(BLANK) - one space * - asterisk = -equal sign
I -exclamation mark + - pius sign > - greater than

- double quote ' - apostrophe ? - qguestion mark

Optional 96 Character Set Adds the Foltlowing:

- grave accent I -vertical line
a-z - alphabet ~ -tilde
{ - left brace - space (delete)

¥ - right brace

Physical characteristics

Height: 45 inches {114.5 cm)
Width: 33 inches {83.8 cm)
Depth: 22 inches {(65.9 cm)
Weight
Net: 340 th. {154.2 kg}
Shipping: 365 ib. (165.6 kg)

Printing speeds

136 Char. Line
Char. Set Drum Speed Per Minute
64 1200 300
96 800 240

Site preparation data

USA FOREIGN

(60 Hz} (50 Hz)
VOLTAGE 115 230
PHASES 1 1
CURRENT PER PHASE 10A%* BAZ**
CONNECTION CODE A A
HEAT QUTPUT Iper hour) 1800 btu 454 keal
WEIGHT 340 Ib 155 kg
SIGNAL CABLE LENGTH * 50 ft 15.2m

*Up to 500 ft (152 m) can be special ardered.

X*¥224 surge
*** 11 A surge

Throughput data

Duty cycle:  20%

Print cycle:  40% (per page}

(425 pages/hour for heavy print periods. 681 pages/8
hour day). Refer to A Guide to Hewlett-Packard
Printers’” for detailed performance data.

System requirements

The 2613A will operate with any HP 3000 computer
system. Must also specify 30209A interface.

Installation

Any 2613A with option 300 includes installation by a
factory authorized Customer Engineer.

Ordering information

HP 2613A Line Printer. Incluges 300 [pm line printer,
64 character set, 136 columns, 115V/60 Hz; VFU tapes
(6 and 8 lines/inch}; printer ribhon; operator’s manuals.
HP 2613A-001. Replaces 64 character set with 96
character set. Print speed 240 lpm, 136 columns, 116V/
60 Haz.

HP 2613A-002 adds B4 character set using OCR-B font.
“Slug’” character in place of backslash for use with optical
mark reader,

HP 2613A-003 adds 96 character set in OCR-B as above.

HP 2613A-015. Changes power to 230V/60 Hz.

HP 2613A-016. Changes power to 230V/50 Hz and
enhances drum to 96 characters. Print speed 240 lpm,
136 columns.

HP 2613A-300 HP 3000 Interface signal cabie and service
manual.

HP 30209A Line Printer Controller.

Ordering example

To add a 300 lpm line printer with standard capabilities
to the HP 3000, the following products should be
ordered:

HP 30209A Line Printer Controller

HP 2613A Line Printer

HP 2613A-300 HP 3000 Interface signal cable and ser-
vice manual.

MNote: Consult the Series | or pre-Series 1 Contiguration diagram

if ordering for an HP 3000 Series I, HP 3000CX,
or ariginal HP 3000.

Operating supplies available

9282-0545 Printer Ribbon
9320-1659 Paper stock, single part 14.87 x 11 inches
(37.8 x 27.9 cm} green bar, 3000 pages per box.

Contact your HP Sales Office for other available

stack. Sufficient paper is supplied with the printer for
instailation testing. User should order operating quantities
in advance of installation.
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Medium Speed Line Printer

Features

® Prints 136 columns of 64 characters at 600 lines
per minute

® Prints 136 columns of 96 characters at 436 lines per
minute

12 channel Vertical Forms Control

Clear, crisp printout

Single through 6 part forms

64 or 96-character ASCIt drums

6 or 8 lines per inch — operator selectable

e ¢ & & B

The HP 2617A represents an optimized combination of
high print quality, speed and low price in a drum printer
subsystem. This unit is ideally suited for applications
reguiring a medium speed printer in an HP 3000 computer
system.

The HP 2617 A attains a print rate of 600 lines per
minute when printing a full 64 character setina 136
column format. Print rate is 436 lines per minute for 96
character set configurations.

A 12 channel Vertical Format Unit allows convenient and
efficient printing in pre-determined formats such as busi-
ness forms. The VFU uses commonly available contral

tapes. Under program control the VFU may be command-

ed to slew to the next hole in a given channel of the tape
or to slew an absolute number of lines from 0 to 15. Two
VFU channels can be monitored by the computer from
user-written SPL procedures. This feature may be used to
further simplify forms control programming.

A switch allows the operator to choose 6 or 8 lines per
inch. An appropriate VFU tape should be mounted on
the printer.

Six part forms are easily handled by the HP 2617A.
Forms aiignment is simplified by horizontal and vertical
paper alignment guides. Fine vertical paper alignment
adjustments can be made while printing. A paper recep-
tacle is provided on the rear of the printer.

Operation at high paper rates and low humidity is aided
by inclusion of an electronic static eliminator.

An ASCII 64 character set is standard with 96 character
ASCI! optional. Special character sets including non
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English language and OCR fonts are available as specials.
Consult your local HP Sales Representative for informa-
tion. This printer meets all safety requirements for
listing by WUnderwriters Laboratories in the EDP equip-
ment category.

Specifications
{Assumes 40% duty cycle}

Paper feed

One set of pin tractors above drum, friction paper tension-
er below drum,

Line Advance: 25 mitliseconds

Slew Rate: 25 inches (63.5 cm) per second

Paper dimensions

Standard fanfold, edge punched paper
4 inches (10.2 ¢cm) to 16 inches (40.6 cm) wide

Paper type

Single copy, 15 |b. bond minimum weight
Multi-copy up to B parts, 12 tb. bond with single shot
carbon



Vertical format unit

Number of channels: 12
Addressing: Slew to next hole in channel n or slew
0 to 15 lines
Status Channels: 9 and 12 may be read back by user
programs to determine form position

Character drum

Characters per line: 136

Symbol Size {Typical): 0.095 inch {2.4 mm) high
0.065 inch {1.65 mm) wide

Character Code: ASCII

Standard 64 Character Set:

@ -at, each # - number - - minus sign
A-Z - alphabet $ - dollar sign - period

[ -left bracket % - percentage /- right slash

\ - left slash & - ampersand 0-9 - decimal digits
] -right bracket , -comma . -colon

A - caret { - left parenthesis ;  -semi-colon

__ - underscore ) -right parentheses < - less than
{BLANK) - one space * - asterisk = -equal sign

! -exclamation mark + - plus sign > - greater than

" - double quote ' - apostrophe ? - qguestion mark

Optional 96 Character Set Adds the Following:

- grave accent | - vertical line
a-z - alphabet ~ - filde
{ - left brace - space (delete)

} - right brace

Note: Underscore replaced by baseline in 96 character set.

Dimensions

Width: 33 inches (83.8 cm)

Depth: 26 inches (66 cm)

Height: 45 inches (114.5 cm)

Shipping Weight: 415 pounds (188.2 kg}

Printing speeds

136 Char. Line
Char. Set Drum Speed Per Minute
64 800 600
96 b33 436

Throughput data

Duty cycle:  40%

Printcycle:  40% per page

850 pages/hour for heavy print periods; 2747 pages

average throughput/8 hour day. Refer to “A Guide

to Hewlett-Packard Printers’” for detailed performance data.

System requirements

The 2617 A will operate with any HP 3000 computer
system. Must also specify 30209A interface.

Installation

Any 2617 A printer with option 300 includes installation
by a factory authorized Customer Engineer.

Ordering information

HP 2617 A Line Printer. Includes 600 Ipm line printer,
64 character set, 136 columns, 115V/60 Hz; 12 ft
(3.66m} power cable; VFU tapes (6 and 8 lines/inch);
printer ribbon; operator’s manual.

HP 2617A-001. Replaces 64 character set with 96 char-
acter set. Printing speed 436 pm, 136 columns,
115V/60 Hz.

HP 2617 A-002 adds 64 character set using OCR-B font.
“Slug” character in place of backslash for use with optical
mark reader.

HP 2617 A-003 adds 96 character set in QCR-B as above.

HP 2617A-015. Changes power to 230V/50 Hz,

HP 2617A-016. Changes power to 230V/50 Hz and
enhances drum to 96 characters. Print speed 436 Ipm.

136 columns.

HP 2617A-300 HP 3000 Interface signal cable and ser-

vice manual.

HP 30209A Line Printer Controller, hp

Ordering example museum

To add a 600 Ipm line printer with standard capabilities
to the HP 3000, the following products should be
ardered:

HP 30209A Line Printer Controller

HP 2617 A Line Printer

HP 2617A-300 HP 3000 Interface signal cable and ser-
vice manual.

Nate: Consult the Series | or pre-Series 11 Configuration diagram

if ordering for an HP 3000 Series I, HP 3000CX,
or original HP 3000,

Operating supplies available

9282-0545 Printer Ribbon
9320-1659 Paper stock, single part 14.87 x 11 inches
{37.8 x 27.9 cm) green har, 3000 pages per box.

Contact your HP Sales Office for other available stock.
Sufficient paper is supplied with the printer for installation
testing. User should order operating quantities in advance
of installation.

Site preparation data

UsAa FOREIGN
(60 Hz) (50 Hz)

VOLTAGE 115 230
PHASES 1 1
CURRENT PER PHASE 10A 5A
CONNECTION CODE A A
HEAT OUTPUT {per hour) 2335 btu 589 kcal
WEIGHT 370 |b 168 kg
SIGNAL CABLE LENGTH * 50 ft 152 m

*Up to 500 ft (152 m) can be special ordered.
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High Speed Line Printer

Features

® Prints 132 columns at rates up to 1800 lines per
minute with 64-character set

® Prints 132 columns at rates up to 925 lines per
minute with 96-character set.

® Dual speed drum for high quality printout
12-channel vertical forms control

Simplified control panel and front paper toading
for operator convenience

6 or 8 lines per inch — operator selectable
Bath 64-character and 96-character ASCII available
Multiple copies — prints up to 6-part forms

Electronic static eliminator for improved forms
stacking

The HP 2618A provides high speed, high quality
printed output, and quiet operation for HP 3000
systems. This printer is ideally suited for applications
requiring high printing speed.

With a 64-character set, this unit prints at 1250 lines
per minute. When printing a subset of 36 consecutive
characters, 1800 lines per minute is achieved. Printing
rate is independent of line length.

Two operator selectable drum speeds are incorporated.
The higher rpm provides maximum printing speeds while
the lower rpm provides enhanced print quality. Data

is stored in a full ine buffer prior to printing.

A 12-channel Vertical Format Unit uses industry standard
control tapes. Under program control, the VFU may be
commanded to slew to the next hole in a given chanrnel

of the tape or to slew an absolute number of lines from
1to15.

A single adjustment allows the operator to choose 6 or 8
lines per inch. A matching VFU tape will synchronize the
forms to the VFU.

An ASCII 64-character set is standard and an ASCII 96-
character set is optionai.

Six-part forms are easily handled by the printer. Forms
alignment is simplified by horizontal and vertical paper
alignment guides. Fine vertical paper alignment adjust-
ments can be made while printing.
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Printer controls have been minimized and are easy to
read. A swing hinge allows the drum-gate to be opened
90 degrees to facilitate both paper and ribbon loading.

An electronic static eliminator is provided to counteract
charge build-up on forms.

Specifications
(Assumes 40% duty cycle)

Paper feed

Two sets of pin tractors
Line Advance: 14 milliseconds. {maximum)
Slew Speed: 35 inches (89 ¢cm) per second

Paper dimensions

Standard fanfold, edge punched paper 4 to 19 inches wide.
(10.2 cm to 48.3 cm).

Paper type

Single copy, 18 Ib. bond minimum weight.
Multi-copy up to 6 parts, 12 tb. bond with single-shot
carbon.

Vertical format unit

Number of Channels: 12
Addressing: Slew to next hole in channel “'n’’ or slew
Oto 1blines



Character drum Throughput data
Characters per Line: 132 Dgty cycle:  40%
Character Type: Open Gothic Print cycle:  40% per page

{1610 pages/hour for heavy print period. 5744 pages
average throughput/day). Refer to “A Guide to
Hewlett-Packard Printers” for detailed performance data.

Symbol Size (Typical}: 0.095 inch (2.4 mm) high
0.065 inch (1.65 mm} wide
Character Code: ASCII

Standard 64 Character Set: .
System requirements

@ -at, each # - number - - minus sign The 2618A will operate with any HP 3000 computer
A-Z - alphabet $ - dollar sign - period system. Must also specify 30209A interface.
[ - left bracket % - percentage /- right slash
\ - left slash & -ampersand 0-9 - decimal digits Installation
1 - right pracket , -comma -colon
A - caret { - laft parenthesis - semi-colon Any 2678A printer ordered with option 300 includes
- underscore } - right parentheses < - less than installation by a factory authorized Customer Engineer,
(BLANK] - one space * - asterisk = -equal sign B . .
I - exciamation mark + - plussign > - greater than Orderlng information
- double quote " -apostrophe ? - question mark HP 2618 Line Printer. Includes 1250 Ipm line printer,

64 character set, 132 columns, 115V/60Hz; 12 ft {3.66m)
printer ribbon; VFU tape (6 lines/inch, 60 lines/page);
and an operator’s manual.

Optional 96 Character Set Adds the Following:

- grave accent | - vertical line
a-z - alphabet ~ - tilde HF 2618A-001. Replaces 64 character set with a 96
+ - left brace - space {delete) character set. Printing speed 925 ipm, 132 columns,

116V/60 Hz.

HP 2618A-002 adds 64 character set using OCR-B font.
Slug” character in place of hackslash for use with optical
mark reader.

HP 2618A-003 adds 96 character set in OCR-B as above.

HP 2618A-015. Changes power to 230V/50 Hz.

HP 2618A-016. Changes power to 230V/50 Hz and
print drum to 96 characters. Print speed 925 Ipm, 132
columns.

HP 2618A-300 HP 3000 Interface signal cable and service

} - right brace

Physical characteristics

Height: 46 inches (116.8 ¢m)
Width: 48.5 inches {123.2 em)
Depth: 36.5inches {92.7 cm}
Weight: Net: 800 Ib. (362.9 kg)
Shipping: 900 Ib. (409 kq}

Printing speeds

Characters | Drum Speed | 7#Consecutive | Printer Speed manual.
On SW_'t_Ch Cha_racters Lines/Minute HP 30209A Line Printer Controller
Drum Position Printed 132 Columns
64 1800 1-36/37-64 | 1800/1250 Ordering example
64 1200 1-46/47-64 1200/925 To add a 1250 Ipm line printer with standard capabilities
to an HP 3000, the foilowing products should be ordered:
96 1200 1-67/68-96 1200/925 HP 30209A Line Printer Controlier
96 800 1-76/77-96 800/675 HP 2618A Line Printer
HP 2618A-300 HP 3000 Interface cable and service
manual,
Site preparation data
Note: Consult the Series I or pre-Series 11 Configuration diagram
USA FOREIGN if ordering for an HP 3000 Series |, HP 3000CX,
{60 Hz) {50 Hz) or original HP 3000
VOLTAGE 115 230 Operating supplies available
PHASES 1 1 9282-0643: Printer Ribhon
CURRENT PER PHASE 17" AT 95’,20-1 659: Paper Stack, single part, 14.87 x 11 inches
(37.78 x 27.94 cm) green bar, 3000 pages per box.
CONNECTION CODE D D
HEAT QUTPUT {per hour) 6600 btu 1663 kcal Contact your HP Sales Office for other available stock.
WEIGHT 800 Ib 363 kg Sufficient paper is supplied with the printer for instal-
SIGNAL CABLE LENGTH 50 1t P lation testlr}g. User‘should order operating quantities in
advance of installation.

"Up to 500 ft (152 m) can be special ordered.

**50A surge.
TE*25A surge.
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Cartridge Disc Subsystem

Features

® Software selectable dual application:
14.75 million byte general purpose storage
4.43 million bytes for high speed system disc
Fast access moving-head disc
® 9375k hyte/second transfer rate {peak)
® Free-standing

The HP 131808 Cartridge Disc Subsystem offers a new
standard in high performance moving-head discs for both
system swapping and data storage.

Capacity

The unit’s capacity can be selected through software:

4.42 Mbytes (120 cylinders) for use as a high-speed system
disc or 14.75 Mbytes (400 cylinders) for general use. As
many as eight disc drives may be used with a single
controller.

The unit includes a front-loading cartridge with two data
surfaces and a fixed disc with one data surface and one
servo surface. MFM {Modified Frequency Modulation)
recording is used with 4680 bpi and a track density of
192 tpi.

Performance

A voice coil head positioner offers fast seek-times.
Times, including head settling time: track-to-track is

5 ms (avg.); average random is 25 ms; maximum stroke is
45 ms. The 3600 RPM spindle speed yields an average
rotational delay of 8.3 ms, which coupled with high bit
density results in a peak data rate of 937.5k
byte/second. The average transfer rate for a track is
737.3k byte/second.

Specifications

Capacity (software selectable)

Data Bytes for
14.75 Mb System

Data Bytes for
4,42 Mb System

Sector 256 256
Track 12,288 12,288
Surface 4,915,200 1,474,560
Cartridge 9,830,400 2,949,120
Drive 14,745,600 4,423,680
Recording Surfaces: 3

Discs: 2
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Recording (modified frequency modulation}

4680 bits/inch on inner track, 192 tracks/inch;
400 tracks/surface

Actuator

Voice coil actuator with track follower servo and velocity
feedback.

Data access

Rotational Speed: 3600 RPM
Seek Time: Track-to-track b ms {avq)
Average Random 25 ms
Maximum Stroke 45 ms {mas.)
Average Rotational Delay: 8.3 ms
Data Transfer Rate
8-bit bytes/second: 937.5k byte/sec
Track average: 737.3k byte/sec

Power requirements

100, 120, 220, 240V, all +5%, -10%
Single phase, 47 to 66 Hz

7905A 550 watts per subsystem



Environmental conditions

Operating Temperature: +18° to +256°C {64 to 77°F)
Non-Operating: -40°C to +50°C {-40°F to +122°F)
Relative Humidity: 8% to 80% non-condensing;

wet bulb temperature 25.5°C (<78°F)
Storage Relative Humidity: 5% to 95%, non-condensing
Altitude:

Operating: Sea Level to 10,000 ft.

Non-Operating: 1000 ft. below sea level to 50,000 ft,

Heat Dissipation: 1877 btu/hr (473 kilocalories/hr)

Physical characteristics

Height: 28.25in, {71.8 cm)
Width: 21.78in, (65.3 cm}

17.38 in. {44.14 cm} behind panel
Depth: 31.25in, {79.1 cm}

26.81 in. {68.10 cm) behind panel
Weight: 265 Ibs. (120.2 kg)

Each drive is separately mounted in its own cabinet

System requirements

The 131808 disc subsystem will operate with any HP 3000
computer system.

Installation

The subsystem is installed by a factory-authorized
Customer Engineer. Installation is included in the list price.

Ordering information

HP 13180B Cartridge Disc Subsystem. Includes 14.75
megabyte HP 7905 Cartridge Disc Drive, 25 ft. (7.6 m) data
cable, 8 ft (2.44 m) multi-unit cable, 10 ft (3 m} AC power
cable, disc cartridge, and cabinet.

HP 13180B-001 Cartridge Disc Subsystem.* Includes 14.75
megabyte HP 7905 Cartridge Disc Drive, 10 ft {3 m) AC
power cable, 25 ft (7.6 m} data cable, 18 ft {5.5 m}
controller interface cable, disc cartridge, and cabinet.

*To be ordered with first drive in a low profile cabinet. This aption

should be used even if existing system already has one or more
HP 7905 drives rack-mounted in system bays.

HP 30229A Cartridge Disc Controller.

HP 300308 Selector Channel. Includes port controller and
selector channel logic. For HP 3000 Series |1 systems.

HP 30030A Selector Channel. Includes port controller and
selector channel logic for HP 3000 Series | and pre-Series {1
models.

Ordering example
To add cartridge disc capability to an HP 3000 Series | or
Series |, the following product should be ordered:

HP 300308 Selector Channel for Series 11 (HP 30030A for
Series |)

HP 30229A Cartridge Disc Controlter
HP 13180B-001 Cartridge Disc Drive

To order an add-on cartridge disc drive for an HP 3000
Series | or Series |1, the following products should be
ordered:

HP 131808 Cartridge Disc Drive,

Note: Consult the Series | or pre-Series 11 Contfiguration diagram
if grdering for an HP 3000 Series I, HP 3000CX,
or original HP 3000.

Configuration notes

A Selectar Channel is required (HP 300308 far HP 3000 Series i or
HP 30030A for Series | or pre-Series 1l systems). One controller and
selector channel may be used per system.

Up to 8 drives may be included on one interface controiler,

Subsystems include necessary hardware and software for integration
with any HP 3000 system and the device diagnostic software,
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50 Megabyte Disc Drive

Features

50M bytes of formatted data

Fast-access, track-following technology

Advanced serviceability features

Constant spindle speed, independent of line frequency
Extended maintenance periods through use of prefilter
Exceptionally fast stop/startup speed

Microprocessor-based controller with hardware error
correction for enhanced data reliability

e Up to eight drives can be connected to the 30229A
HP 3000 system controller

The 7920A Disc Drive is Hewlett-Packard's newest offering
in a family of disc drives. The 7920A provides far
exceptionally high performance fast access storage of
formatted information.

The 7920A features a disc pack having three data

platters and two protective platters {upper and lower}.
This configuration allows for the safe handling of valuable
data. Of the three data platters {six surfaces) one surface is
used for servo information to control the precise
positioning of the actuator mechanism. The remaining five
surfaces are used for data storage at 10M bytes (formatted)
per surface for a total of 50M bytes. The incorporation of
positioning information in the data area provides far

accurate track positioning over wide temperature variations.

This also provides for automatic temperature
compensation.

The controller, 30229A, provides for connection of up to
eight disc drives. The eight drives may be any combination
of 7920A’s and 7905A"s. Eight 7920A Disc Drives yield a
storage capacity of 400M bytes using a single controller. A
voice-coil head positioner offers exceptionally fast seek
times. Average track-to-track seek time is b ms; average
random seek time is 25 ms; maximum seek time is 456 ms.
The 3600 RPM spindle speed yields an average rotational
delay {latency) of enly 8.3 ms, and, coupled with high bit
density, provides a data transfer rate of 937.5k
bytes/second.

12
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Automatic error correction and detection

The Error Correction Code {ECC} hardware increases data
reliability and system availability by reducing the effects of
media errors.

The ECC hardware and algorithm are together capable of
correcting one single burst data error per sector, if the error
is of length < 32 bits. Every single-burst data error of
length >> 32 bits but < 48 bits will be detected without
being miscorrected. For burst-errors of length > 48 bhits,
99.999% are detected.

If the controller detects an error within a sector, it notifies
the CPU at the end of that sector. The CPU then requests
the location {displacement} of the error within the sector
and three words of mask which are used to correct the
record now in CPU memory. The controller caiculates these
masks frem information accumulated in special registers.
The three words are merged with data in CPU main
memory to obtain a corrected record.



Specifications

Dimensions

Height: 325 in (82.5 cm)
Width: 19.65 in. (b0 cm)
Depth 32in. (81.3 cm)

Shipping Weight: 345 |b. {157 kg.}

Seek time

Track-to-Track: 5 ms average
Average random: 25 ms
Maximum stroke: 45 ms, maximum

Capacity

816 tracks

48 sectors/track
2 bytes/word

256 bytes/sector
12,288 bytes/track
10 X 108 bytes/surface
50 X 108€ bytes/drive

Rotation

Speed: 3600 rpm
Average rotational delay: 8.3 ms

Recording characteristics

Bits/inch {inside track): 4680
Tracks/inch: 384
Tracks/surface: 815 (plus a maximum of 8 spares)

Site preparation data

usa NON-USA

{60 Hz) {60 Hz)
VOLTAGE 115 230
PHASES 1 1
CURRENT PER PHASE BA 3A
CONNECTION CODE c E
HEAT QUTPUT (per hour) 2200 bru 554 keal
WEIGHT 315 1k 142 kg

CABLE LENGTHS:

Up to eight disc drives may be daisy-chained to a
contrelter. The cable length from the controiler to the
first drive is 18 ft, (5.5 m.]. The cab'e length between
disc drives is 8 ft. (2.4 m.),

In addition, each drive also has a cable back to the

controller. The length of this cable for each drive is 50 ft.
{(15.2 m.),

The maximurm cumulative length of daisy-chained cable
is 74 ft. [22.5 m.}, Longer cables may be special ordered,
but this is not advised.

Data transfer rate

Bits/second: 7,500,000
k-bytes/second: 937.5

Actuator

Voice coil actuator with velocity feedback, pesition
feedback from top surface of the middle platter.

Disc pack interchangeability

Any disc pack written on any 7920A within system
operating specifications may be read on any other 7920A
operating within that range.

Switches and indicators

The front operator’s panel has five backlit indicators: Unit
Select, Drive Ready, Read Only, Door Unlocked, and Drive
Fault. There is one switch: Run/Stop.

A Format switch is provided for protection of the sector
address field. A group of eight LED indicators light if

the internal fault detection circuitry detects a fault
condition. This advanced serviceability feature facilitates
troubleshooting and reduces the time to diagnose and repair
failures,

in the event of power failure, heads are retracted and
carriage locked using energy from the filter capacitors,
supplemented by the spindle motor acting as a generator.

Ordering information

The HP 3000 Series | and Series || Models 6 and 8 each
include a single 7920A disc drive, a selector channel, and a
controller for up to eight drives. To order drives 2
through 8:

79208 Add-on 7920 disc drive.
Includes drive, pack, and cables.

7920S-01 First drive {standard on models 6 and 8).
79208-15 230V, 50 Hz
13395A A pair of add-on 7920 disc drives.

Includes two drives, two packs, and cabies.
13395A-560  Extra 792085 disc drive.
13395A-15 230V, 50 Hz
13394A Additional disc pack.

Installation

The 7920A and 7920S disc drives are installed by a
factory-authorized Customer Engineer, Installation is
included in the list price and includes unpacking, cabling,
power up, and diagnostics. System regeneration is done by
the customer or can be performed by Hewlett-Packard on a
time and materials basis.

System requirements

The 7920A and 7920S will operate on any HP 3000
computer system which includes a selector channel and a
30229A controller {note that this is the same controller as
used for the HP 7905 A disc drives).

13
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Digital Magnetic Tape Drives

Features

@ Fast data transfer — up to 36k bytes/sec (NRZI) — up
to 72k bytes/sec {phase encoded}

9-track configutation
800 bits/cpi {315 cm), NRZ) electronics
1600 bits/cpi (630 cm), phase encoded data electronics

45 ips {114 ¢m/s) read/write, 160 ips (406 cm/s)
rewind/fast forward

¢ Dynamic braking
¢ Up to 10% inch (26.7 cm) reels
e |BM/ANSI compatible

Hewlett-Packard Digital Magnetic Tape Units are high
performance, reliable magnetic tape drives for use inan
HP 3000 computer system. IBM compatible NRZI
recording mode is used at a density of 800 cpi. High
packing density and data transfer rates are achieved by
using ANSI-compatible 1600 cpi phase encoded data
electronics. Data written on any |BM or ANSI-compatible
equipment can be read. Four tape drives can be operated
from a single controller.

Reel motors provide direct drive, eliminating troublesome
belts and pulleys. Tape tensioning is performed by
photo-resistive controlled tension arms, eliminating the
need for vacuum system components. Head assemblies
consist of read stack, write stack and full width erase head.
The Tape Units are recognized under the component
program of Underwriters Laboratories.

Specifications

Number of tracks
Nine

Read/write speed
45 ips (114 cm/s)

Density

800 bits/cpi {315 cm), NRZ! electronics (70708}
1600 bits/cpi (630 cm), phase encoded electronics {7970E)

Data transfer rate

36,000 characters per second maximum, NRZI electronics
(79708}

114

7970B, 7970F

72,000 characters per second maximum, phase encoded

electronics {7970E)

Write enable

Supply reel write enable ring and switch
Ring removal precludes writing

Reel diameter
Up to 10% inches {26.7 cm)

Tape (Computer Grade)
Width: 0.5 inches (12.7 mm}
Thickness: 1.5 mils (0.038 mm}

Rewind speed
160 ips (406 cm/s)

Start/stop times

8.33 ms (read-after-write) at 45 ips (114 cm/s)

EOT and BOT reflective strip detection

Photoelectric, IBM compatible



Qperator control panel

Reset Switch: Stops tape travel in any mode and returns
unit to local control

Rewind Switch: Rewinds tape at 160 ips (114 cm/s)
On-Line Switch: Places unit under remote contral

Load Switch: Initiates loadpoint (BOT) search

Write Enable Indicator: illuminated when write enable ring
is installed on the supply reel

Physical characteristics

Note: The 7970B/E is racked in a standard HP 3000 cabinet.
The following specifications apply to the tape drive anly.

Height: 24 inches {61 cm)
Width: 19 inches {48.3 cm)
Depth: 12 inches {30.5 cm) from

mounting surface

16 inches {(40.7 cm}
Fits in HP 3000 cabinet
190 Ibs (86.2 kqg)

Overall Depth:
Mounting:
Shipping Weight:

Configuring information

800 bpi and 1600 bpi drives can be mixed on the same
controller provided the first 1600 bpi drive is a master
{7970E options 300, 302, 304, or 305}. Drives are racked
in a cabinet that must be joined to the computer system.

System requirements

The 7970B/E will operate with any HP 3000 computer
system.

Installation

The 7970B/E tape drives with 300 series options are
installed by a factory authorized Customer Engineer.
Installation is included in the list price.

Ordering information

79708 9 Track, 800 bpi NRZI Format:

HP 78708 Digital Magnetic Tape. Includes 7970B Digital
Magnetic Tape Drive {9 track, 800 bpi, 45 ips, NRZ|
electronics).

HP 7970B-300. Adds 56 inch high cabinet, HP 3000
multi-unit cable, 2400 ft (731 mm) reel of tape, and
documentation.

HP 7970B-302. Adds 52 inch high cabinet, HP 3000
mititi-unit cable, 2400 ft {731 mm) reel of tape, and
documentation.

HP 7970B-304. Adds 56 inch high cabinet, HP 3000
Controller interface cable, 2400 1 {731 mm) reel of tape,
and documentation.

HP 7970B-305. Adds 52 inch high cabinet, HP 3000
Controller interface cable, 2400 ft (731 mm) reel of tape,
and documentation.

7970E 9 Track, 1600 bpi Phase Encoded Format:

HP 7970E Digital Magnetic Tape. Includes HP 7970E

Digital Magnetic Tape Drive (9 track, phase encoded,
1600 cpi}.

HP 7970E-300. Adds 56 inch high cabinet, master
multi-unit cahle, 2400 ft (731 mm) reel of tape, master
drive options, and documentation,

HP 7970E-301. Adds 56 inch high cabinet, slave multi-unit
cable, 2400 ft {731 mm) reel of tape, slave drive options,
and documentation.

HP 7970E-302. Adds 52 inch high cabinet, master
multi-unit cable, 2400 ft (731 mm} reet of tape, master
drive options, and documentation.

HP 7970E-303. Adds 52 inch high cabinet, stave multi-unit
cable, 2400 ft {731 mm) reel of tape, slave drive options,
and documentation.

HP 7970E-304. Adds 56 inch high cabinet, HP 3000
Controller interface cable, 2400 ft (731 mm) reel of tape,
master drive options, and documentation.

HP 7970E-305. Adds 52 inch high cabinet, HP 3000
Controller interface cable, 2400 ft (731 mm) reel of tape,
master drive options, and documentation.

Magnetic Tape Controller:
HP 30215A Magnetic Tape Controlier. hP

Ordering example museum

To order an add-on 1600 bpi magnetic tape drive, a
centrolier, and an 800 bpi tape drive, the following
products should be specified:

HP 30215A Magnetic Tape Controller

HP 7970E Digital Magnetic Tape Drive {9 track, 1600 bpi).
HP 7970E-304. Adds 56 inch high cabinet, master
multi-unit cable, reel of tape, master drive options, and
documentation.

HP 7970B Digital Magnetic Tape Drive {900 track,

800 bpi).

HP 7970B-300. Adds 56 inch high cabinet, HP 3000
Controller interface cable, reel of tape, and documentation.

Notes:

One drive must be a master.

Masterfslave electronic relationship: Two masters on the same
controller offer grearer redundancy than a master and a slave. With
the master/stave reiationship, the slave shares the master’s
electronics; the slave will not function if the master is not operative.
With a master/master relationship, if the first master is not aperative
it does not affect the second master’s performance.

All options with 52" cahinets are for pre-3000CX models; options
with 56" cabinets are for HP 3000CX, Series | and Series 11 models.
Consult the Series | or pre-Serfes 1 Configuration diagram if
ordering for an HP 3000 Series I, HP 3000CX, or ariginal HP 3000.

Site preparation data

USA NON-USA

(60 Hz}) (50 Hz)
VOLTAGE 115 230
PHASES 1 1
CURRENT PER PHASE 3.4A 1.7A
CONNECTION CODE i |
HEAT OUTPUT (per hour) 1400 btu 360 kcal
WEIGHT 290 Ib* 129 kg*
SIGNAL CABLE LENGTH {not applicable)

*Includes cabinet,
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= HP 3000 Series |
System Peripherals and Software

A complete selection of periphera! devices and software
packages is available to tailor your HP 3000 Series | System
to your applications, The following is a list of standard and
optional hardware and software.

Standard hardware

Two system bays
Interactive system console
System table

Centrai processing unit
Input/output processor
128k bytes of memory
Multiplexer channel
Asynchroncus terminal controller
High speed selector channel
50 megabyte disc drive
Magnetic tape drive

Standard software
MPE-C
SPL/3000
EDIT/3000
SORT/3000
FCOPY/3000
TRACE/3000
Compiler library

Optional hardware

Terminals
26408 and 2645A Interactive display terminals
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Communications
3012B6A CalComp plotter interface subsystem

Peripherals
30104A Punched tape reader subsystem
30105A Tape punch subsystem
30106A Card reader subsystem
30119A Card reader punch subsystem
7260A Optical mark reader
2607A Line printer
2613A Line printer
2617A Medium speed line printer
2618A High speed line printer
13180B Cartridge disc subsystem
7920A b0 Megabyte disc drive
7970B/E Digital magnetic tape drives

Opticonal software

Software programming languages

32213B COBOL/3000 Compiler

32104A RPG/3000 Compiler

32102B FORTRAN/3000 Compiler

32111A BASIC/3000 Interpreter and Compiler

Software application systems

32206A DEL/3000 data entry library

32235A IMAGE/QUERY data base management
30130D 2780/3780 Emulation software
322058 Scientific library

32900A S15/3000 student information system
32207 A INDEX/3000
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HP 3000 Series I
System Peripherals and Software

A complete selection of peripheral devices and software

packages is available to tailor your HP 3000 Series 11
System to your applications. The following is a list of
standard and optional hardware and software.

Standard hardware

Two system bays (model 6)
Three system bays (model 8)
Interactive system console
System table

Central processing unit
Input/output processor

128k bytes of memory {model 6}
320k bytes of memory {model 8)
Multiplexer channel
Asynchronous terminal controller
High speed selector channel

50 megabyte disc drive

Magnetic tape drive

Standard software

MPE 11
SPL/3000
EDIT/3000
SORT/3000
FCOPY/3000
TRACE/3000
Compiler library

Optional hardware

Terminals
2640B/N/C, 2641A, and 2645A Interactive display
terminals

Communications
30126A CalComp plotter interface subsystem

Peripherals
30104A Punched tape reader subsystem
30105A Tape punch subsystem
30106A Card reader subsystem
30119A Card reader punch subsystem
7260A Optical mark reader
2607A Line printer
2613A Line printer
2617A Medium speed line printer
2618A High speed line printer
131808 Cartridge disc subsystem
7920A 50 Megabyte disc drive
7970B/E Digital magnetic tape drives

Opticnal software

Software programming languages
32213C COBCL/3000 Compiler
32104A RPG/3000 Compiler
32102B FORTRAN/3000 Compiler
32111A BASIC/3000 Interpreter and Compiler
32105A APL/3000 Language Subsystem

Software application systems
32206A DEL/3000 data entry library
32235A IMAGE/QUERY data base management
30103E 2780/3780 Emulation software
32109A Distributed Systems/3000 software
322058 Scientific library
32900A $1S/3000 student information system
32208A KSAM/3000
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HP 3000 Series | Manuals

Each HP 3000 Series | customer receives a complete set of
appropriate manuals with delivery of a computer system.
Additional copies of manuals can be shipped prior to
delivery of the system by ordering the appropriate part

number.

Ordering Information

30321A Standard Manuals Package contains the following

manuals:

Using the HP 3000:

A Guide for the Terminal User
Series | General Information Manual
Commands Reference Manual
Intrinsics Reference Manual
Segmenter Reference Manual
Console Operator’s Guide

Systerns Manager/System Supervisor
Manual

SPL Reference Manual

SPL Textbook

TRACE/3000 Reference Manual
SORT/3000 Reference Manual
FCOPY/3000 Reference Manual
EDIT/3000 Reference Manual
Compiler Library Reference Manual
MPE System Utilities Manual

HP 3000 Software Pocket Guide
System Reference Manual
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03000-90121
30000-90091
30000-90088
30000-90087
300600-20011
30000-90090
30000-90089

30000-90024
30000-90025
03000-90015
32214-90001
03000-90064
03000-90012
03000-90009
32000-90008
03000-90126
03000-20019

Optional Manuals
30321A-600

e BASIC/3000 Compiler Reference Manual
(32103-90001}

* BASIC/3000 Interpreter Reference Manual
(03000-90008}

* BASIC for Beginners {03000-90025)

¢ BASIC Pocket Guide {03000-90050)

30321A-601

* FORTRAN/3000 Reference Manual (32102-90001}
® Scientific Library Reference Manual {03000-90010)

30321A-602

* |MAGE/3000 Reference Manual (30000-90041)
* QUERY/3000 Reference Manual (30000-90042)
e« COBOL/3000 Reference Manual (32213-90001)
RPG/3000 Reference Manual {32104-90001)
RPG/3000 Listing Analyzer (32104-90003}
DEL/3000 Manual {30000-90050)

« |NDEX/3000 Reference Manual {30000-90095)

30321A-603

All but the following manuals deleted:

* [ntrinisics Reference Manual (30000-90087)
¢ Commands Reference Manual {(30000-90088)

¢ Systerns Manager/Systems Supervisor Manual
(30000-80089)

* Console Operator’s Guide (30000-90090)
¢ MPE System Utilities Manual {32000-80008)
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HP 3000 Series Il Manuals

2

museum

Each HP 3000 Series |1 customer receives a complete set of

appropriate manuals with delivery of a computer system.
Additional copies of manuals can be shipped prior to
delivery of the system by ordering the appropriate

part number.

Ordering information

30381A Standard Manuals Package contains the following

manuals:

Using the HP 3000:

A Guide for the Terminal User
Series 11 General Information Manual
Commands Reference Manual
intrinsics Reference Manual
Segmenter Reference Manual
Debug/Stack Dump Reference Manual
Console Operator’s Guide
Systems Manager/Systems Supervisor

Manual
Error Message And Recovery Manual
Index to MPE Reference Manuals
SPL Reference Manual
SPL Textbook
TRACE/3000 Reference Manual
SORT/3000 Reference Manual
SPL Pocket Guide
FCOPY /3000 Reference Manual
EDIT/3000 Reference Manual
Compiler Library Reference Manual
MPE System Utilities Manual
HP 3000 Software Pocket Guide
System Reference Manual
Machine Instruction Set Reference

Manual
Instruction Decoding Pocket Guide
Using Files

03000-80121
30000-80008
30000-90009
30000-90010
30000-90011
30000-90012
300004-90013

30000-20014
30000-20015
30000-90045
30000-90024
30000-90025
03000-90015
32214-80001
32100-90001
03000-90064
03000-90012
30000-90028
30000-90044
30000-90049
30000-90020

30000-20022
30000-90057
03000-90102

model 30381A

Optional manuals
30381A-600 ¢ BASIC/3000 Compiler Reference
Manual (32103-90001}

s BASIC/3000 Interpreter Reference
Manual (30000-90026)

s BASIC for Beginners {03000-90025)
» BASIC Pocket Guide {03000-90050)

30381 A-601 FORTRAN/3000 Reference Manual

(30000-90040)
¢ FORTRAN Pocket Guide
(32102-90002)

e Scientific Library Reference Manual
{30000-90027)

30381A-602 IMAGE /3000 Reference Manual

{30000-90041)

¢ QUERY/3000 Reference Manual
(30000-90042)

« COBOL/3000 Reference Manual
(32213-90001)

e RPG/3000 Reference Manual
{32104-90001)

 RPG/3000 Listing Analyzer
{32104-90003)

e« DEL/3000 Manual (30000-20050)

e KSAM/3000 Reference Manual
(30000-90079)
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Pricing Guide

PRODUCT
NUMBER

32420A

30206A

*

120

OPTION

050

103

110

130

300

001

015

050

132

150

162

200

201

202

501

502

503

504

505

DESCRIPTION PRICE

HP 3000 Series | Computer Systern, 120/208V, 60 Hz, 3-phase;

128 kb memory, 50 Mb disc, 1600 bpi mag tape, 26408 console,

2 system cabinets, and tabte,

Deletes isolation transformer

Add 103 modem capability

Add 103/202C type modem control to asynchronous terminal controller
Replace 1600 bpi mag tape unit with 800 bpi mag tape unit

Add 10 extra /O slots

Upgrade to HP 3000 Series 11 Model 6. For HP 3000, HP3000CX, and
HP 3000 Series | systems. 120/208V, 60 Hz, 192 kb memory,

Add one 30310A power supply. Needed to upgrade Series | to Series i1,
230V, 50 Hz single-phase aperation, deletes isolation transformer,
Deletes isolation gransformer

Upgrade existing setector channet (30030A) to Series H compatible
selector channe! {300308)

Nate: This is not a complete, new selector channel.
Add one Series |1 style peripheral cabinet {20402B)
Terminal Controlier Upgrade. Upgrade early version asynchronous

terminal contrelier board {30060 — 60001} to present board
{30032B-003)

Note: 30060 — 60001 board will be found on only a few early HP 3000
systems. This option is not required for Serigs | or most existing
HFP 3000 and HP 3000CX computers.

Trade-in Allowances (applied against purchase of 30306A). These

allowances are for returned parts when upgrading a Series [ or pre-Series [

system to an HP 3000 Series 11 system.

128 kb Series | or pre-Series | parts returned

96 kb pre-Series |l parts retaurned

Series | or pre-Series 11 selector channel printed circuit assemblies
{2 boards)

Credit against monthly maintenance charge during warranty of upgraded
HP 3000 system.

Expand memory to 256 kb
Expand memory to 320 kb
Expand memaory to 384 kb
Expand memory 10 448 kb

Expand memory to 512 kb

The monthiy maintenance charge should be recalculated on the basis of a new system.

MONTHLY
MAINT.
CHARGE



PRODUCT

NUMBER OPTION

304068C

001

015

050

132

150

152

200

201

202

503

504

505

32416A

15

050

110

130

500

501

502

503

504

505

*

DESCRIPTION PRICE

Upgrade to HP 3000 Series [1 Model 8. For HP 3000, HP 3000CX,

and HP 3000 Series | systems. 120/208V, 60 Hz, 3-phase,

320 kb memory.,

Add one 30310A power supply. Needed to upgrade Series | to Series I1.
230V, 50 Hz single-phase operation, deletes isolation transformer.

Deletes isotation transformer

Upgrade existing selector channel (30030A) to Series 11 compatible
selector channel {300308)

Note: This is not 3 complete, new selector channel.
Add ane Series 11 style peripheral cabinet (294028}
Terminal Controller Upgrade, Upgrade earty version asynchronous

terminai controller board {30060 — 60001) to present board
{300328-003)

Note: 30060 — 60001 board will be found on only a few early HP 3000
systems. This option is not required for Series I or most existing
HP 3000 and HP 3000CX computers.

Trade-in Allowances {applied against purchase of 30408C). These

allowances are for returned parts when upgrading a Series | or pre-Series 1

system to an HP 3000 Series 1 system.

128 kb Series | or pre-Series t parts returned

96 kb pre-Series Il parts returned

Series | or pre-Series Ll selector channel printed circuit assemblies
{2 hoards}

Credit against monthiy maintenance charge during warranty of upgraded
HP 3000 system.

Expand memory 10 384 kb

Expand memory to 448 kb

Expand memory to 512 kb

HP 3000 Series I Model 6§ Computer System. 120/208V, 60 Hz, 3-phase;
128 kb memary, 50 Mb disc, 1600 bpi mag tape, 26408 console, 16 part
asynchronous terminal controller, 2 system cabinets, and table.

230V, B0 Hz single-phase aperation. Isolation transformer not supplied,
Deletes isolation transformer.

Add 103/202 type modem control to asynchronous terminal controller
Replace 1600 bpi mag tape unit with 800 bpi mag tape unit

Expand memory to 192 kb

Expand memory 1o 256 kb

Expand memory to 320 kb

Expand memory to 384 kb

Expand memary to 448 kb

Expand memory to 512 kb

The monthiy maintenance charge should be recaiculated on the basis of a new system.

MONTHLY
MAINT.
CHARGE
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PRODUCT
P
NUmBer  CFT'ON
32418A
015
050
110
130
503
504
505
30408A
001
002
Memory
30008A
30411A
304118
30431A

Disc Subsystems

30229A

131808

79208

015

001

015

DESCRIPTION PRICE

HP 3000 Series H Modef 8 Computer Systemn., 120/208V, 80 Hz, 3-phase;
320 kb memory, 50 Mb dise, 1608 bpi mag tape, 26408 console, 16 port
asynchronous terminai controller, 3 system cabinets, and table.

230V, 50 Hz single-phase operation, Isolation.transformer not supplied.
Deletes isolation transformer. .
Add 103/202 type modem control to asynchronous terminal controller
Replace 1600 bpi mag tape uﬁit with 800 bpi mag tape unit

Expand memory to 384 kb -

Expand memory to 448 kb

Expand memocry to 512 kb

Upgrade for Series || Model 5; 6,007, Convs.;rts to a system similar to a

Mode! 8. includes memary expansion kit to accommaodate up to 512 kb
of memory, additiohal cabinet for 1O expansion, and one 64 kb board.

Note: To obtain desired memory size, order addf'timia! 30008A 64 kb
memory modules,

Reguired for Model 6 with 256 kb or less. Adds both MEMOry expansion
and 1/O expansion kits. . .

Required for Model 6 with 320 kb or greater only. Deletes
memory expansion kit and 64 kb board.

64 kb memory medule

Note: Models § and 7 memory expandable to 2566 kb, Models 6,8 and 9
memory-expandable to 512 kb. ’

Field-installed memory expansion subsystem for Models 8 and 9.
Expands memory from 266 kb to 320 kb.

Note: Required for custorers who have upgraded from an HP 3000CX to
Series 11 and wish to expand memary from 256 kb to 320 kb.

Memory expansion kit for Series |1 Model 6. Allows Model 6 to
aceommodate up to 512 kb of memary. Includes one 64 kb memory board.

32 kb core memoty for pre-Series i systems

7905 A/7920A Controller. Interfaces up to eight 13180B/7920S drives
to an HP 3000. Requires 30030B Setector Channel

{30030A for Pre-Series t§ 3000s),

Add-on 15 Mb disc drive subsystem. 120V, 60 Mz, single-phase

Specify this option if preceding 7905 is racked in system cabinet or for
first 7905 in system

230V, 50 Hz single-phase operation
50 Mb add-on disc subsystem. 120V, 60 Hz, single phase

Specify this option if preceding 7805 is racked in systéem cabinet or for
first 7920 in system

230V, 60 Hz, single-phase

* The maonthly maintenance charge should be recalculated on the basis of a new system.
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PROBUCT
" NUMBER

133984

129404 -

13394A

Magnetic Tape Subsystems

302184

79708

797CE

Line Printers

-302094

2607 A

2613A

OPTION

016

050

300

300

301

015

300

015
0186
300

L MONTHLY
DESCGRIPTION _ PRICE MAINT.
CHARGE

Two- wmn disc w«bws‘terés. 120V B0 Hz, srrigle ph&ss

230V, 50 Hz, single- phase

Thsrd?‘.?_r?ﬁd;we' o e e e :
7805 [iiu:»cﬂ‘tridge : . o 6p

7920 Dise pack : I . museum

Mag Tape-Inteiface, Interfaces up 1o four 79708 or 7970E mag tapes with,
aption 300, 301 302, 303, 304, or 305 to an HP 3006

800 bpi 45 i ips Mag Tape. Must order option 300 302 304 or 305 to
intérface drive to an HP 3000 .

Specify this aption for Znd, Srd and 4th dme -ori 30216A controller Drive

is racked in a CX/Series |/Series 11 style cabmef {Order option 302 in place
of optlon 300tor pre-CX style cabinet .

Specify.this option far first drive on a 3021 BA mag tepe controller. Drive is
racked in‘a CX/Senes I/Series H style cabinét £0rder optnon 305 in piace
of option 304 for a pre-CX styte c’abunet R

16{)6 bpi, 45 ips M@y’r@a Must mder option 300, 301 302, 303,304, or
305 to interfage drive to an HP 3000,

Specify this option for 2nd, 3rd, and 4th master drive on 30215A controlier.
Driveis racked in a CX/Series |/Sexies 11 style cabi,net {Order option 302
in place of option 300 for pre-CX styfe cabinet .

Specify this option for 2nd, 3rd, and 4th slave drive on 3021 5A controdler.
Drive is racked in a CX/Series |/Series H stylé gabinet {Order gption 303 -
in piace of option 301 for pre-CX style cabinet | A 1600 bpi

master drive must precede this sfave,

'Specufy this option for first drive on a 30215A mag tape ccmtrouer Drive is

racked in a CX/Series |/Series 11 style cabmet {Order option 305 in pEace of
option 304 for pre-CX cabinet .

Line Printer Contraller. Interfaces one 2607A, 2613A, 2617A or 2618A
printer with eption 300 to an HP 3000 .

200 1pm Dot Matrix Line Printer. With 132 columns and 64 chardcters,
118V, 60.-Hz.

128 character set’
230V, BO Hz, single-phase operation.

Adds HP 3000 interface cable, doeumentation, and instaflation

" 300 Ipm Line Printer. With 136 columns, 64 characters; 115V, 60 Hz

96 character set

64 character set with OCR-B font, Slug character replaces backslash
26 chafacter sét with OCR-B fontas above

230V, 50 Hz sur;gle—ghm cperatuon

96 character set and 230V, 50 Hz operatiun

Adds HP 3000 interface cable, documemation, and installation
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PRODUCT
NUMBER

_2617A

2618A

002

Card Subsystems

30108A

3Mm 19A

7260A

OPTION

001

LI

003

15

018

300 -
001-

003" -

015

016

015

002

015

006

300

Paper Tape Subsystem

301044

124

0ot

.%charact\efsez o SV R

DESCRIPTION . - o PRICE

600 Ipm Line Printer. With 136 columns, B4-characters; 115V, 60 Hz. - < *
96 cha_racter set

64 chaef‘acter set with QCR-B font. Slug chamcter reptaces backslash

96 character 6t with OCRIB ?ont as above . ' e
230V 50 Hz, smglewphase operatror_u

96 character set and 230V, 50 Hz

Adds HP 30800 mterface cable dacumem:atmn and | mstatfatlcm :
1250 lpm Lfne Prmter W»th 132 columns, Mcharacters" 1 15\! 60 Hz

.4

64 chaﬂ’acter ser’ wn.h OCR B font S&ugcha?as:w repiaces backslash

- 96 character set: with OCR»-B font as ahove
230V, 59 Mz, sm@swpfhaSe E)pefatloa

.96¢haractersetand,23ﬂv 50 Mz o L e

Adds HP 3000 Iritérface cable, documentation, and installation .

Card Reader Subsystern. 600 cpm; 115V, B0 Hz
230V, 50 Hz, single-operation

Card Roadeffl”unch Subsystem, Reads 175&200 cpry, pum:hes 45—75 cpm )

. 15V, 60 Hz

Adds off-line keyboard punch and verify ;:apahilitv '
Note: Al 307 IQA subsystems must be arde?'ed w:tk opnon 00?

230V, 5(} Mz, smgie-phase operation

Optical Mark Reader. 115V/60 He, operating manual, card weight,
dust cover . .

P Lt

Selegtor Hopper — Second hopper {6 store cards selected by
computer ecntrol :

Encoder — ailows cap;bifitv to read cards withdut clock marks
Beil — audit_)]"e e\;rem indicat_or aeth}ated unﬁer.bomputér control
Changes power to 220/240Vac .

Changes power to 50 Hz

Adds operatiné documentation for HP 3000 Series 1

Paper Tape Reader Subsystem. Headé 500 ¢ps
Add CXfSertes HSeries H cabmm

Add pre- Cx cabmet

MOMWLY
MAINT.
CHARGE



MONTHLY
PRICE: MAINT.
: CHARGE

PRODUCT . oo L .
'NUMBER oPTION | DESCRI‘PVVTION_

301054 Paper Tape Punch Subsystem. Punches 75 cps
001 Add cxls"eries 1/Series H cabinet

002 - Add prencx‘“ cabmet

Note: The paper tape redder and papet tape puach subsy,sz‘mﬁs toge«rhé'r
" require 17 vertical inches. of cabinet $pace. One’ ‘subsystem or both
‘may be instalied Below the rhagretic tape drivé on a three bay
system,-if no other equrpment occupies that space, Optmn 001 or
002 must be ordered if this space is riot avaifable.
Distributed Systems/Communications Products

30055A ' Syn¢hronous Single Line Controller, For modem }mks Cab!e 0
. modem mcludaed i

- 3G360A Hardmred S’ec;al Interface. For coaxial finks. A 39220A mﬁe is requrred
: for each pair of hardwired.serial interfaces.

302204 Coaxial cable. For hardwired serial-interface. 25 ft. kaa'ng.
001 100t cable - |
002 250 ft. cable:
003 500 fr. cable
004 7000 fe. c_:able
005 2006 ft. cable

1/O Expansion

30030#\ High Speed Selector Channel. For HP 3000 Series | or pre-Series H Systems

300308 High Speed Sefectar Channel. For Series 11 Systems
Note: 30030A/B may be used anly with 302294 disc controller.

300328 Asvnchronqus Terminal Controlier
- 00 For 103 type moders oély
002 "For 103 and 202 type modems ' N _
30412A - A&d-on 10 pc.awar supply for Series { or hre?_&?;e?ies H Seysfems
0ot Adiditional mr& cage ' ) _ _
30413A : 1/Q Expansion. Adds 10 10 siots to HP 3000 Series I Field installed. .

30as1a Asynchronous Terminal Cantroller Field Upgrade Kit -

Note: ' This kit allows conversion of a siandard 300328 to & 300326-001.
The same kit converts a 300328-001 to a 300328-002. -
Ordering of two kits converts a standard 300328 to a 3003258-002.

Add-On Device Interfacing
301264 ' CalComp 565 series photter intarface

001 CalComp. 702 series.plotter interface

* The monthly maintenance charge should be recalculated on the basis of a new system.
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PRODUCT
NUMBER

Terminals

26408

2641A

2645A

Cables

3600628

30062C

300620

30062&

126

OPTION

001
016

020

007

015

202

001
007

015

ga2

: lntegragéd Dusl Cortridge Tdpe - .

DESCRIPTION . PRICE

Interactive Display Terminal. Character mode; 64 character uppercase
Romap set; 115V, B0 Mz, 1 kb storage -

128 chemcter set — Roman

wob

230V, 50 Hz -

H

Extended Asyrschronoug mmumcatms card -

APL Display Station. 128 character APL, 64 character set uppercase Reoanan,
o4 character APL over strike, 8 user-defined soft keys, 4 kb storage

128 character set — F{oman

220V, 50 Hz

Only. one of the foltowing optisﬁ_s (201.,'202, or 20"3\,)"5“ be ordér;ed .

_ 64 character Mathematic Symbpol Set

64 character Line Drawing Set
Large Character Sat

Display Statien. Character mode, 64 character set uppércase Roman.
Eight user-defined soft keys, 115V, 60 Hz, 4 kb storage.

128 character set — Roman. Adds lowercase and display control codes
integrated dual cartridge tape

220V, 50 Hz

Cable. For 103 and 202 wype data modéms; 25 ft (7.6 m)
Hepiaces.z‘:i £t {7.6 m} cable with a 50 # i1'§.2 m} cal:ilé
Extender Cable. For hardwired device or rnodem, 25 (7.6 m)
Replaces 25 f¢ (7.6 m) cable wiih a 50'F (15.2 ) cabie
Replaces 25 ft (7.8 m) cable with a 100 %t {30.4 m) cable
Syster Console Cable, 25 1t (7.6 m)

Cable Adapter.

MONTHLY
MAINT,



PRODUCT
NUMBER

Manuals

30321A

303814

OPTION-

601

602

603

€00

601

602

-, 899

. KSAM ‘Referénce Manus! -

DESCRIPTION

HP 3000 Series | Manual Set.

Note, Th:s product prowdes maauals sh:pped in advance of the system
{See Data Sheet). Cs

Add EASJC}‘@GOO Campder amd Interpratar manuals

. Add FORTF{AN/:;OO_O Reference Manual and Scientific lerary

Reference Manual

Add:
IMAGE/3000 Reference Manual
QUERY/3000 Reference Manuat
COBOL/3000 Reference Manual
RPG Reference Manual
RPG Listing Analyzer
Data Entry Réference Manuat
HNDEX /3000 Reference. Manual

Detetes atl manuals except new MPE-C manuals

_HP 3000 Series 11 Manual Set.
Note: This product provides manuals shipped.in ativance of the systém

{See Data Sheet).
Add BASIC/3000 Compiler and Interpreter maéua?s

Add FORTRAN/3000 Reference Manuat and Scientific Library

Referance Manual

Add:
(MAGE/3000 Reference Manusl
QUERY /3000 Reference Manual
COBOL/300Q Reference Manuat
RPG Reference Manual
RPG ‘Listing Analyzer
. Data Entry feference Manual

Déletes binders

PRICE

MONTHLY
MAINT.
CHARGE

2

museam
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PRODUCT ' INITIAL Momr-u.v

‘NUmBgr  OFT'ON | DESCRIPTION PAYMENT FEE -
Software
HP 3000 software is purchased an a monthly fee basis and includes a
90-day warranty. The plan-requices ah initial payment ptus monthly fees
for 48 months, beginning at end of warranty. For pre-paid software . 7
purchase, please consuit your Hewlett- Paskafd sales representative ’ )
Fundamental optmnng saftwa:e includes SPL Edlt comp:ler t:brarv . included in -
SORT, FCOPY, TRACE. . g ) L system price
32108A APL/3000 {Series I1) ' a ‘ a _ .
32111A BASIC/3000 : . L | .
4 am Series tor pré—Seriés I+ manuat inst.ead of Series tf ‘ o
322138 COBOLI3000 (Sef.ies t or pre-Series-!.ﬂ . _ ‘ R 4 o _ Lo
32213¢C COBOL/3000 (Series 1)~ -~ ) _ LR S
32208A DEL/3000 : - | o - ’ *
32190A DS/3000 : ' | . _ _ KR
301300 2780/3780 Emufation subsystem mﬁwave {for Series | or pre-Sefies 11} *
30130€ 2780/3780 Emulation subsystem software (for Sénes_ m _ -
321028 . FORTRAN/3000 ' o ' - : .
o1 Series | manual instead of Se?iés l.l. ”
32235A IMAGE/QUERY o o - .
32207A INDEX/3000 _ . ' . . . N
322O8A _ KSAM/3000 : o R : : "
321044 RPG/3000 o S R .
322058 Scientific Library _ _ * _ .
001 Series t or pre-Sanes i manual instead of Sefies El V
32900A SISI3000 Note: License agreement requwrad with SJS/.’?‘OOO . . ' *
22823A Monthly Software fee for Fundarmntal Operating Sofw_vare L . N
001 APL/3000 ' - 3 S -
002 BASIC/3000 o _ ' .
003 COBOL/3000 _ _ o
004 DEL/3000 . —_—
005 DS/3000 . —
006 2780/3780 Emulation subsystem software . . —
007 FORTRAN/3000 : -
008 IMAGE/QUERY _ ' | _
009 INDEX/3000 R , | -
010 KSAM/3000 I o _ B
o1 RPG/3000 - ' _
012 Scientific Library ——
013 S18/3000 —

*Qrder product number 22823A with appropriate options listed above.
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PRODUCT
NUMBER

DESCRIPTION PRICE

Training and Consulting

22801A
22815A
328024
228164

- 22956A

22827 A

22957-90000
2_2'95é-9,0006
22805A
228008

22817A
22818A

22819A
22828A
36900E

22875A

HP 3000 — A Comprehensive Introduetion. F:ve{taw course given at an HP
Technicgt Genter. Tuition per student.

RP SOQQ;— A Comprehensive lntmducﬁ“on. Fiv&dav course given on site.

HP 3000 Svstem Management and Operatlon Four—day course given at
an MpP Techmcal Center, Tmtron per student.

HP 3000 System Management and Operation. Four-day on-site course.

HP 3000 {MAGE (Data Base Managemem} Five-day course given at an
HP Technical Center. Tuition per student.

HP 3000 IMAGE {Data Base Management). Five-ctay on-site course.

HP 3000 COBOL. Self-study course.
HP 3000-BASIC. Self-study course.
HP 3000 Series }| Special Capabilities. Five-day course gwen at an HP

Technical Center, Tuition per student

HP 3000 SPI. File System Introduction. Five-day course given at an ‘HP
Fechnical Center. Tuition per student.

IBM Systomf:i—to-HP 3000 Conversion. A two-day on-site course. .

HP 3000CX or Series i-to- HP 3090 Series || Conversion. A une-day
on-site course,

" "HP 3000 Data Entry Library. A one-ddy 6n-sité course.

KSAM (Keyed Sequential Access Method). A two-day on-site course.
Dsstrlbuted Systems/3000. A three-day on-site course.

HP 3000 Software Consulting. A consuhtation service to help in appw:ng
HP software to your specifi¢ applications preblems. Cost per davq

Note: Fee for onsite clamsf intfudes up to 10 stud@nts Adzﬂrfonaf
students (up to the maximum permissible) can be accommadated
at a charge of $50, Owkwdent

Hewlett-Packard reserves the right to cancer any cfass upon
three-weeks notice.

MONTHLY
MAINT.
CHARGE
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HEWLETT @ PACKARD

SALES & SERVICE OFFICES
AFRICA, ASIA, AUSTRALIA

AUSTRALIA

Hewlett Packard Australia Fiy. Lid
3141 Joseph Street

Blackhum Victgria 3120

PO Boz 3

Dnnushl Els\ Victeria 3103

2
Cable: HEYFARD Melbourne

Hewlelt-Packard Austratia Ply. Ltd
31 Bridge Stieet

Pymbla,
New South Wales 20/3
«

nE

Tetex: L
Gable: HEWPARD Sydney

Hewlett Pachard Austratia Pty. Lid.

121 Watlonzonz Street
Fyshwick, A.C.T. 2603

Tel: 95 7733

Telea: 62650 Canberra
Cable: HEWPARD CANBERRA

Hewlett Fackard Australia Py, Ltd
Sth Floor

Teachers Unian Building
495499 Boundary Street
Spring Hill, 4100 Queensiand
Teh: 2291524

Cabler HEWFPARD Brisbane

HONG KON

Senmidi & Go (Hunn Kong) Ltd
£.0. Hax 257

Connalight Cenlra. 3%th Floor
Conaaygnt Read, Central

Hang Kong

Tel: H-2552315

Telea: 74765 SCHMC H

Cable: SCHMIDTCO Hung Kong

ISRAEL . .

Elecironics & Engineering Diw,
ol Motorala Yarael Ltd

17, Kremmenetski Street

2.0 Boa 25016

Tel- kulv

Teler. 1]56‘)
Cable: BASTEL Tel Aviv

JAPRN
Yokopawa-Hewlstt-Packard Ltd,
Ghashi Building

59.1 Yoyog! -Chome

Shibugs b, Toya 151

Ti 702

\r
Cable \'HF‘MARKET 10K 23724
Yohagawa Hewlett Pa(kald tid
Setha Ibaraki Buildin
2.8 I\ ga 2.Chanie, H:laru)u shi

Qsai
Tel: tO?EG}
Telex: 5332- 335 VHP O5AKA

KOREA

Samsung Elsctromies Co., Ltd
20th FI. Donghang Bldz. 250 2-KA
C.P.0. Hox 2775

Taeppung-Ra, Chang-Ku

Seaul

Tel. (23 6811

Telge: 22

Fa: FLEKSTAR Seoul

NEW ZEALAN
Hewlell-Packaid [N 2. L.
Fahuranka Professianal Centre
767 Pakuranga Highway

Hox 51092

Pakurzng

Tel: 564-651

Teler: NZ 3837

Cable; HEWPACK, Auckland

SINGAPORE
Hewlett Pachrd Singapare

ST halan Bukit Mecah
Blk. 2 Bth Floor, falan
Rechal Inlustual Estate
Alezandra P.0.

Singapore |

Tel: 631302

Telek: HPSG RS 214386
Cable: HEWPAGH, Singapore

SOUTH AFRICA
Hewlett Packard South Africa

ane Hag Wendywaod
dton, Transvaal 2144
H!wleﬂ Packard Center
Daphne Stiset, Wendywood
Sandton, Transvaal 2144
Tel: HUZ 104018
Telex: 4 4782
Cable: HEWPN:K JOHhNNESBURc
Service Departme;
Hewlett Piclia{d Suuth Afrita
Py, U
PO Box !‘3325
Gramley Sandian, 2018
451 Wynberi Extension 3
Sandton, 2001
Tel: 636-B188-9
Telex: 8-2391

Haw\en Pl.kird Sauth Africa

P 0 B }20
Howard Place, Gape Frovince 7450
Pine Fark Center, Farest Drive
Pinalands, Clue Provinge, 7405
Tef: 53-7955 thy &
Telex: 57 GDDE
Service Department
Hewleit Pitkald Sauth Atrica
)1t
P.0. Box .I.'D"?‘I
Overpart, Durbin 4067
Braby Hou:
E41 Ruige Road
a1

Telex: 6-7954

TAIWAN

Hemlett-Packard Far East Lid

Taiwan Branch

39 Chung Shian Wesl Road
I. 7th Flaar

T

T!I JE[‘EI 50-4

Telew: 21824 HEWFACK
Cable: HEWPACK, TRIPEL

OTHER AREAS NOT LISTED,
CONTACT:

Hewlett-Packard fatercontinental
4204 Hil lview Avenue

Falg Alto, Calilgrnia 94704

Tel. (415) 493-150

T 910.373-1267

Cable: HEWRACK Palo Alto
Telex: 0148300 034-8433

CANADA

ALBERTA

Fewlett Pukud [Cznada] L

L1G20A - 16

Edmonton ‘5M ?

Tel. (403) 452 96,

TWX: 610-B31 243] EDTH

Hew\ell Plcliard (Canada) Lid.
we. §.E.. Suite 107

TwK. 610 821 6141

BRITISH COLUMSIA
Hewlelt Pachard [Canada) Lid.
837 . Cordova Shul
Vancousar YOA

Tel: 46041 254 Uqll

TWX- 6199225055 VER

ANITOBA
Hewlett Packard (Canadaj Lid.
513 Lentu ry Street
St Jam:
Winniges RIH 018
Tal: 4200) 780-7551
TWX: BLU-B71 354 L

NOVA SCOTIA
Mewmlctt-Packad fCal\ada) Ltd
AN Windinitl Roa

TWX 610 Zfl 4482 HFX

ONTARIQ

Hewlett-Packard (Canada) Ltd
16:20 Mor1isan Diive

Ottawa K2H 267

Tel: (513 520-6483

TWH: 610514 1636
Hewlett-Packard (Canadas Ltg
51477 Gareway Duive
Mussitsauga Lav [M3

Tel: (&15) 678.9430

TWX. 6104924246

QUEBEC

Hewlitt Packard (Canada) Lid.
275 Hymus Bly

bointe Claica 198 167

X 05 821321 HPCL

FOR CANADIAN AREAS
NOT LISTED:

Contact Hewlett-Packard
tCanada) Ltd

wn Mississauga

CENTRAL AND SOUTH AMERICA

RAZIL
Hewlett-Fackard do Brasi|
LE.T. Lida
Byenida Rio Negro. 980
Alphavilla
06400 Barueri Sao Paulo
Tel: 429-2148/8; 429-7118/9

Hemiett Pachard do Brasil
1LEC, Lida

Rua Padre Chaga$ 12

90400 Parte Alej

Ted: (05123 22 2’:"3! 22 5621
Cable: HEWRACK pérte Alegre

Hawlsit-Packard co Braoi
|
s Siguanra Campas., 53
Copecabana
20000-Rio da Janeire
Tel: 257-80.94-DDD (021}
Telex: 331.212.1305 HEWP-BR
Cabile: HEWPACK

Rio da Janeiro

GUATEMALA

Avenida La Reforma 248
Zona

Guatemala City

Tel: 63627 B4TEG
Telex: 4197 Teletra Gu

MEXICCO
Hewlett Packard Mexicana

SA de €W

Torres Rdald R 21, 11, Pise
Col del Yall

Mexico 12 0.1

Tel: (005 543.42.32
Teles 017-74 07

Hewlelt Packard Mexicana
SA deC V.

Bye. Constitucion Mo. 2144
Monterrey, N.L

Tel: 48-71.32, 45 /1 B4
Telex: 432-843

YENEZUELA
Hewlett-Fackard de Venezuela

A,

B'D. Bor 50833

Caracas 105

Los Ruices Narte

32 Transversal

tdificio S?yre

Caracas

TS0 (20 Lness
Teles 25146 HIWPACK
Cable: HEWPACK Caracas

FOR AREAS NOT LISTED,
CONTACT:

Hewlett-Packard

Inler-Amer icas

J200 Hillwew Averue

Palo Aite, California 34304

Tel: 1415) 433 1501

TWX: 310-173.1760

l:able; HEWPACK Palo Alta
Tefex: 034 8300, 034-8493

EUROPE, NORTH AFRICA AND

AUSTRIA

Hewlett Packaid Ges m b.H.
Handelskai 52

P.0. Bax

A-1205 Yienna

Tel (0222} 351621 Io 27
Cabls. HEWPAK ¥ienna
Telex. 75923 hewpak a

BELGIUM
Hﬂw\eﬂ Pl:l:ard Benelur
3A

anue de ColVert. |
(Gmnnhraig\aan)

Telea: 23 4U4 paloben bru

DENMARK
Hewlet! Packard A.5
Datave] 52,

[+4- 3460 Birkerod
Tel: 1021 81 66 40
Cable: HEWFACK RS
Telex: 166 40 hpas
Hewlett Packard A 5
Maveryey L.
DK-B600 Silkebarg
Tel: {0f) A2 71 €6
Telea: 166 40 hpas
Cable: HEWFACH RS

FINLAND

Hewlett-Packard 0¥
Nahkahousuntie 5

P 0. Bucb

SF-00Z11 Helsinki 21

Tel: (30) 6323031

Cable: HEWFACKDY Helsinki
Telex; 121563 HEWPA 5F

FRANCE
Hewlert-Packard France
Quartien da Courtaboeut
Baite Fastals No. 6
F-a1401 Ulny Cedex
Tel: (1) 807 73 25
Cable H[W’PACN Qrsay
Teler: 600048
Hewlett Packard Fiance
Agency Regionale

Le
Chemin des Mouilles
BF. 162
¥-59130 Ecully
Tel: (78) 13 81 2!
Cable: HEWFACK Ecuiy
Telex: 41 06 |7

130

Hewlett Packard Franes

Agence Reglonale

Pericentre de la Cepére

Ghemia de la Cémre. 20

F 31300 Toulouse Le Mirad

Tel. 61 40 11

Cable mwmm« fra57

Teles. 51

Hewlett Packard France

Agence Régronale

Adrapart principal de

Marseille Mangnane

P 13721 Macgnane

Tel: 191) 89 12 3

£5bin: HOWPACK MARGH

Tebea: 410770

Hewlett Packard France

Byence Reyionale

3, Aveu de Kochester
t124

r 15014 mnnas redu

Tel: 1991 36 3

Cabe: HvaAu« 74912

Teles. 740912

Hewlett-Pachard France

Agence Régianaie

74. Allze de la Robertsau

T-67000 Strasbourg

Tel: (28) 35 23 20 21

lele

Cable. HEWPACK STRAG

Hewlett-Packard France

Apence Ri

Centre Yauban

701 rae Colbert

Ftreg A2

F 59000 Lilke

Tel: (201 b1 a4 14

Teles. 820744

Hewtetl-Packard Fiance

Lentra d' Aflaires Pans-Nord

Batiment Ampere

Rue dets Commune de Pars
0

F'}]] 3
Le Blanc Mesnil Céder
Tet. (013 B30 48 50

GERMAN FEDERAL
REPUBLIC

Hewlett-Pachard GmbH
Vertrigbszentrale Frankiuit
Bernersirgsse | 17

Postfach 560 140

0-R000 Frankfurt 56

Tel- 106131 50 04-1

Cable: HEWPACKSA Frankiu't
Tetexr: 04 1349 npttmd
Figwlatt Packard GmbH
Technisches Buero Bohl.n.,u.
Herrenbergarstrasse 1

D.7040 anhlun..n Wunl:mhtlg
Tel. (07011} 667 |

Cable: HEPAK Boblingen

Telex: 07265739 bbn

MIDDLE EAST

Hewlett-Fackard GmbH
Technnches Buere Dusseldort
Fmanuel Leutze Str. 1 iSeestern]

Tetea: 0BY U6 55 hpdd d
Hewlett Packard GmbH
Technisches Busra Hambui g
Wiendenstrasse 23

©-2000 Hamburg 1

Tel: 1040 24 1193

Cabhe: HEWPACKSA Hambury
Tetex. 21 61 032 hphk d
Hewlstt Packard GmbH
Techmaches Buero Hannoser
Am trossmar

o35 Hanover-Kieeteld 91
Tel. (D511) 46 60 0

Telex. 092 325%

Hewlett Packard GmbH
Techwisches Buzio Murembery
Neumm. sr: ‘JD

D HAI N

Telo 100111 55 Ju Fasrse
Teles; 623 M

Haulett- Pamm GmbH
Technisches Buero Munchen
Unterhachinger Strasse 2H
1SAR Cenl

4] HU]ZO‘H

Tel (0o 501 40617
Caple” HEWPAGKSA Munthen
Teles. 0528164
Hewlett-Packard GmbH
Technisthes Bugrd Berhin
eith Strasse 2 4

) lu

Telu 1% 2405 hpbin d

GREECE

Rostay Karayannis

14 Femau Streel

LR .Il'l:ns 120

Tel 5235041

Cable: RM(RH Athens

Telea: 21 59 62 rkar .1

Analytical Onty
INTECO '

;Pagathanassiou & Lo,
Marn |

GR - Athens 101

Tel: 522 1y

Cable [NTEANIKA Athens
Telex: 71 5327 INTE GR
Meducal Only

Technomed hellas Lig

47 Skoufa Stieet

GR Atheat 535

Tel. 362 6172, 965 SHI0
Cable. gtalak atheas
Telea: Z1-41%3 [TAL GR

1RAN

Hewletl Packard ran Ltd

Mo. 1 Fourlesnth St
iremad Avenue

PO Box 412419

IR . Tehran

Tel: 851082

Talex: ZL'MDEI HEWF R

RAQ
Hewlett Packard Trading To
Mansoar ity

aghda

lel 05LTART

Teler: 2455 Hepairag 1k

Cable. HEWPACDAD
Ba,hdal Irag

IRELAND

Hewlett Parkazd Lt

King Steget Lane

8 Winnerch, Wokingham
Brrks RG]

T 76

Telex aam.mmﬁm

ITALY

Hewlett Hachardt llalana S p A
Wia Amergo Yespucor 7
Gasella poslaic 1645

o
1120 6251 110 fines)

Cable. HEWPACKIT Bhiiano
Telex. 32045

Hewlett Packard Italiana 5 p.A
i Priatra Marencell 41

tang Via ¥isealin]

155100 Padova

Tel 1351 56 4 e

Telax 41412 Hewpacki
Medical Onl

Hemlett Fachard 1131 ana § p &
Voa UAchied,

5410 Pisa

Tel i .2
Teles
Henltt-Packard |taliana 5.0.4
¥ia G el 14

1:0914; Rom;

Tal 1Mot 54 63 01

Telex 1314

Cable. HEWPALKI1 Roma
Hewlett Pachard Italiana § o A
Cows0 Coovanni Lanza 34

1101 30 Tarine

Tel. 1911: 652249 hakils
Medicat: Galey laturs Only
Hewlet! Packard italians S o A
Via Pencipe hico a 43 GiC
135126 Catania

loi” 1945+ 37 05 34

Hewlen-Packard Haliana § p.A
Vi3 Amerigu Vespucz. I

| 50142 Hapa:

Tel: 1081, 34 47 1L

Hewlelt Packard Iabiana 5.0 A
Vid £, Mast. 978

1-40137 Balogna

Tel. W51} 30 7H &7

LUXEMBURG
Hew!eﬂ Packard Benelux

Avenue du Cal-wert. 1

Tel 21 L7222
Catde- FALOBEN Hlussels
Telex: 27 494

NETHERLANDS

Hewlell Fackaid Benetoz NV
¥an Heuyen Goedbartfaan 121
P 0 Bou 647

NL-L 49 Amstelueen

Tel oz as o2l

Canble PALOBEN Amsierlam

Teles |5 705 hepa nl

NORWAY
Hewlutt-Packarg Noiie A%
Nesveien 1.4
Bar 124
N11d hasiom

10
Tele. lwzl npna, n

SAUDI ARABIA
Mudein Electionic tsrahli-shment
Wing Abcul Ane sl tHead ofhces

Caule. ELLLTRA
B D fias 2070 1Seriics Centar

Riyadh
Tel G576 A
Cable. RAOUICO

SPAIN
Mewlett Fackard kopaficla 5 A

i
S8 2600 110 nes
Telea 2i51Y hoe

Hoabett Packard Cupanola 5 &
Milgnesado U107

E-Barcelons 1/

lal. t+ 201 GI3E 1% hinesd
lelex L|"r|: bt e

Hewlett Machard lSDaﬁo\B 3A
Ay Ramon y Gajal

Fahci Sevila p\anld 3

E Sex

e T

Hewlett Packard Fspanola, 5.4
Fdilcio Albna 1} 7 B

L Bilbao 1

Tel: 23 83 06,23 82 06
taleulatars Only

Healett Fackard Expanala. S A
Gian ¥ia Feraando €1 Catolico. S7
[ Yalencia 3

tel- 426 £7 257126 BY b5

SWEDEN

Hewlett-Packa d Svenge AG

Frughetsvagen 1.4

Fack

§-161 20 Bramma 29

lal. 108) 710 45 50

Cable' MFASUREMENTS
Stgckholm

Teles. 10721

Hewlett Pachard Suerige AR

Ostia Yirterpatan 22

5707 40 Crebro

Tel 1407 20

Hewiett Rackard Svengo A

rmulu,mu 0

5421 57 ¥aslra rmlunaa

Tet 21

Tews. L072) Va2 Hmmmz Office

SWITZERLAND

Hewlett Pachar 1 Senwenrl AG
Iurmuwme 2L

# 0 Box

CH 8152 SEMI!;Q" Iunch
Tel.

Cabhk I’)\G LH

Ieign. 50y hoas ch
Hewlet! f‘aJ\ard Schweizr Al
C:hatpau loz 5!

CH L1t Le llgrmrl Geneva
Tel 02200 0099
. HEWIIRCHAL
lelex: 27 5.0t hoag th

LK 21

ireva

UMNITED KINGDOM

Hew et Packanl L

Kang Sheet Lane

4 Winnersh, Wehir, ham
+ RGLISAR

el nrag: g

Cable Hewpe London

Telex Ha7 17607

Hewlett Fackaed Lty

Navaation Road
Altrinehan

Theshire W l4 LNU

lel kL2 1422
Lanlr Hewpie Manchester
Telen LEBILE

Hewlett Packarg Ltd
Lygon Court
Hereward Rive
Uud\!v Rﬂiﬂ

sawe
wu[ Muﬂsnds BE2 250
Teb (0711 551913

Telpr 449105

Hewlatl-Packard Lt

Wedge House

7. Longon Road

GGB-Thornton Heath

Sureey GRA GRL

Tel (0L lind 0:03/8

Telee, 45525

Hewlent Fackar 11d

cia Mahin

South Sevicehulesale Centee

Wear Industrial Extate

Wash. ngtan

158 New Town, County Burham

Tel. Washini:ton 64001, ext 57758
Hewlelt Packard Ltd

10 Wewey Street

GE Gastielord

West Yorhanire WEiG 1AL

Tel' ﬂwm £1402

Teles, 857355

Hmeu Fackard Lt

| Wallace Way

:H Ni hin

Hi
Iql erAl.?' 5242450708
Telen B259E1

USSR

Hewlett Parkars

Represeatative Ofhre USSH

Pakiovshy Bouienard 4717 KW 12
ocn

felen lb?h hewpak su

FOR DTHER AREAS
NCT LISTED CONTACT:
Frowlatt Parkard § A

£, rye du Boasdy Lan

P 1) Boa

CH- 1217 Mayrin 2 . Geneva
Swiizengnd

Pel (0221 AF F0 NG

Cable HFWPACKSA Geneva
Teler 2 24 88



UNITED STATES

ALABAMA
290 Whitesburg Dr_, § E.
P 0. Box 4207

Huntswilla 35802

Tel: (205 BB1-4591
Medical Cnlp

228 W, yalley hvenue

!lrmmghlm
Tel: (205) £ 20&1/2

ARIZONA

2356 E Maxnoha Street
Phoe:

Tel: (EDZ’) zu 1361
2424 Fast Aragnn Road
Tucion B

Tel: 602 2‘Jn 3t4s

*ARKANSAS
Medical Sarvice Only
P.0. Bex 5646

Brady Station

Littla Rock 72205
Tel: {501} 375.1844

CALIFORNIA

1230 Fasl Drangethorpe Aue
Fullerton 92631

Tel: (714} §70-1000

3299 Lankershim Sou siarg

WK 310.49%. 2611
6305 Arizona Place
Los Angeles 90045
Tel: {713) §49-2511
TwWX: 310 323 E147
"Log Ange

Tel: (ZU} 7?5 7500
3003 Stolt Boulevard
Sania Clara 95050
Tal: {408y 2497000
TWx: &0 J!B 0518
*Ridgecre

Ta T 4456168

646 W Narth Market Blyd
Sacramenta 55814

Tel: (916} 929.7222
9606 Aero Drive

P.O. Bex 23333

San Dingo 92123

Tel: (714) 279-3201)

COLORADO

5600 South Ulster Parkway
Englewaod 80110
Tel: £303) 771-3455
CONKECTICUT
12 Luna Drive

Mew Hawen 06525
Tel; (203) 389.6551
TWX: 710-465-2029

FLORIDA
F.0. Box 24,

210
2806 W. Oakband Fark Blyd.

Ft. Lauderdale 713311
Tel: {305) 731-2020
“lacksonville
Medical Sarvice Qnly
Tel: (304) 398 06b3
P.0. Box 13910
G177 Lake Elfenor Drive
Orlando

Tel: (305} 853-2%00
P.0. Box 128256
Pensacoha 32575
Tel: (104) 4768422

GEORG

Tel: (404) 955.1500
TWx: 810-768-4390
Madea) Sevvics Onky
*Rugusta

Tel (404) 736-05%2
P 0. Box 2103
Warner Robins 31098
Tel: (9123 922.0443

HAWAL

2875 Sa. King Steest
Horolulu 965814
Tel: (808) 355-4455
Telex: 723705

ILLINOIS
5240 Tollview Drive
Rolling Meadows 60008
Tel: {312} 255 1
TWX: 311H-687-22R0

INDIANA
7301 North Shadeland Avenue

TWx: B10-260-1797

1owa

1907 Broadway
lowa City 52240

Tel: {319) 3339466
KENTUCKY
Medical Only
Akinsan Square
51 Athkinsan Brive
Suite 207
Louisille 40718
Tel: {502) 456 1573

LOLISIANA

P.0. Boa 830

3229-38 Williams Boulevard
Kenner 70063

Tel: (5045 4436201

MARYLAND

G707 Whilestone Read
Baltimare 21207

Tel: (301) 944.5400
TWX. 710-862-9157

2 Choke Cherry Road
Rochyille 20850

Tek: (301} 34B-6370
TWX: 710-828-3684

MASSACHUSETTS
{2 Hartell Auenie
Lexington 02173

Tei: [517) EE1-B96]
THK: 730 1266904

MICHIGAN

23855 Research Crive
Farmington Hills 38024
Tel: (313) 476-6400

MINNESOTA

ZHMIB N, Prior Avenue
t. Paul 55113

Tel: (512} 836-0700

MISSISSIPPL
*Jackson

ac
Medical Sarvice Only
Tel: 601) 8529363

MISSOURI

11131 Colmdn Mar\ua
Kansas Cily £4.

Tel; {816) 763 8000
TWK: 9107712087
148 Weldan Parkway
Maryland Heights 63043
Tel:t314) 567-1455
Tws: 310-764-0833

MEHRASKA
Medical Only

7171 Merey Road
Suite 110

Omaha 65106

Tel: (402) 3320948

NEW JERSEY

Tal: (201) 2655000
1LY 71095‘0 4951

Crrsta\ Bruot Professional

Eltnntl‘mn 07724
Tel. (201} 542-1384

NEW MEXICD
F.0. Box 11634
Station E

11300 Lomas Blvd ., N.E
Albuguerqua 87123
1el: (505) 2921330
TW¥: 510.639-1185
155 fyatt Drie
Las Cruces 82001

Tol: 1508) 506.2484
TWx: 9109830550

NEW YORK

6 Automalion Lane

Computer Park
Ibany 12205

Tel: (518} 458-1550
201 South Avenue
Foughkwepsie 12601

Tel: 1914} 4547330
THX: §10-253-5951
39 Sazinaw Driva

luthesll 14523

1. (716) 473.9500

T 510-263-5981
5858 East Mollay Road

Syracuse 13211

Tel: {313 454-24B6

TWi: 710-541-0482

1 Crossways Fark West

Weadbury 1175

Tel: (516) 921.0300
TWX. T10-990-4851
NORTH CAROLINA
PO Box 5183

1923 Harth Main Street

igh Palnt 27262

Tel" 1919 5a5 8101

QHI0

16500 Sprague Raad

Eleveland 4413

Tel: 1216) 233.7300
TWX. 810-423.9420
330 Progress Roatl

Daylon 45443

Tel: {513} B59-8202
1041 ngsm\ll Pnhw:,

Lalumbus 4

Tel: (614) 538 1n41

OKLAHOMA
P.0. Bax 32008
Oklaboma City 73132
Tal: {405} 721-0200

OREGON

17810 S Lower Boones
Ferry Road

Tualatin 57062

Tel: {503) 620-3350

PENNS\'LVANIA

111 Zeta

Pittshlllgh lSZ]B

Tel: (412) 782-0400

1021 3th Avenue

King af Prussia Fndustnll Park
406

TWX: 510-660- 2670

SOUTH CAROLINA
£941.0 M. Tremhalm Road
Columbia 23260

Tel: (203) 782-6433

TENNESSEE
‘Knnnlll

Medical Service Only
Tel: 1615} 523-5022
1473 Madison Avenue
Memphis 38104
Tel: (901) 274- barz
Nashville
Medical Servie Onl
Tel: (815) 214.5048

AAS
F' U Boa 1270
201 E. Atapho Road
Richardson 75080
Tel: (214) 231-6101
F.0, Box 27403
Houston 77027
10535 Harwin Drive
Houston 77036
Tel: {713} F76-5400
245 Billy M\N:II!H Rnld’
San Anlonia
Tal: {512} 434 3241

UTAH

2160 South 3270 West Street
Salt Lake City 85115

Tal: {801} 487-0715

¥IRGINIA
.0, Box 12778
Nu 7 Kozer Exec. Genter

Nortal

Tel: (804] 461 402576
P.0. Box 9669

3014 Hungary Springs Road
Richiwond 21228

Tel: t804) 2853431

WASHINGTON
He\\nlie\d DHH:e Parl(
1203 Au

Bellavu,
Tel: (206} 45! 3971
Twx: 910.443.2446

"WEST VIRGINIA
Medical Analrlu:a\ Only
Charlest:

Tel: (304} 345-1640

WISCONSIN

9004 Wast Lincon Avaaue
West Alli 53227

Tel: (414) 541-0350

FOR 1J.5. AREAS NOT LISTED:
Canlact the regional office

nearest you. Ablanta, Georgia . . .
Norlh Hollywood, Catifornin . . .
Rockuilla, Marylend . .

Rolling Mezdows, |llinsis

Theic comwle(t addresses are

listed above

*Service Only

hp

museum

131
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For more infermation on Hewlett-Packard

HP 3000 Computer Systems, General Systems Division
" contact your local Marketing Dept.

Hewlett-Packard 5303 Stevens Creek Blvd.

representative, or write Santa Clara, CA 95050

Telephone (408) 248-7020

In Europe: Hewlett-Packard S.A.

7, rue du Bois-du-Lan,

P.G. Box CH-1217 Meyrin 2
Geneva, Switzerland

Tel: (022) 82 70 00

HEWLETT |H  PACKARD

1507 Page Mill Road, Palo Alte. Calitorma 94304

In Japan: Yokogawa-Hewlett-Packard
59-1, Yoyogi 1 - chome

Shibuya-ku, Tokyo, 151

Tel: 03-370-2281

In Canada: Hewleti-Packard Ltd.
6877 Goreway Drive
Mississauga, Ontario L4V 1L9
Tel: (416) 678-9430

Other International Locations:
Hewlett-Packard

3200 Hillview Ave.

Palo Alto, Calif. U.S.A. 94304
Tel: {415) 493-1501

Data subject to change
Printed in U.S.A. 12/77 5953-0638 F



