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Hewlett Packard s APL\3000

All the

po W el

For a broad specirum of business,
education, and engincering applications
involving dala manipuiation, the APL
language provides an casy, convenient
solution fo data processing problems.
Becausce ol 11s ability to express com-
plex calculations in a concise manner—
perhaps better than any other language
—APL has altracted an enthusiastic
and growing lollowing An oustanding
characicnstic of the language is the
facilily with which the programmer can
put numerous compuler opetalions into
a few lines of code As a resull of this
powet, diflicult programs can be writlen
in much less time lhan with other high
level languages.

Realizing the polential of the language
{or knowledgeable users as well as the
uninitialed, and capilalizing upon the
inherent capabilitics of the HP 3000
Series |l Computers, Hewlell-Packard
has developed a combinalion of sofl-
ware and hardware to provide a tolal
solution for your APL applications.

Hewlett-Packard's new APLA3000 soit-
ware for the first lime puts big APL
capability on a small, low-cosl, general
purpose computer. APIL\3000 is a new-
technology APL employing firmware
assisted virlual workspaces and dy-

namic incremental compiler techniques.

Complemenling the software is the new
HP 2641A interactive CRT terminal
designed especially for the language.

It featurcs both APL and ASCIH char-
acter sets, and two optional tape
cartridges for local mass data storage.

of APL on a low ¢

0st computet

In the past, the full use of APL has
required access 1o a large-scale com-
puter. cither in-housc or on a timeshare
basis. Allernatively, a small desktop
system has offered limited APL capabil-
ilies. In such an environmenl many
polential APL users have been unable
{o take advantage of the language's
possibilities.

Revolutionary

The idea of a powerful APL operating
on a small compuler will, we believe,
revolutionize the availability of the
language. Insurance actuaries, com-
puter science cducalors, finance man-
agers, engineers, rescarch scientists,
marketing researchers-——in (act anyone
who needs to express complex calcu-
lations in a concise manner—can now
draw upon the power of APL to solve
their problems.

[ thel re S more

Dur APLA3000 is only a pait of the story
Since il is a subsystem of the HP 3000
Series Ii, the full resources of the com-
puter are available to non-APL users
as well In addition to APL\3000, thery's
a choice of five other programming
languages. And lthey can be accessed
concurrently with APL in balch or inter-
aclive mode by multiple users. All this
activity 1s made possible by the cffi-
ciency of the HP 3000 Series II's sophis-
ticated Mufliprogramiming Executive
Operating System

APL\3000’s «l"")\ nificance

Not only does APL\3000 make APL
avallable to a wider audience, il also
represcnts a significant price break-
ithrough for a fully implemented APL
syslem. APL\3000 offers the user im-
portant fealures, flexibility, and power
often not afforded by even the very
largest sysiems. And il does so on a
small, general purpose compuler.



APL\3000 Features

Expanded capabilities for more performance

APL\ 3000 is palterned alter APLSV,
IBM's implementation of lhe languace
lor 370 computers, and empioys the
same standard notations. APL\3000 is
an efficient interactive language, yet
can also be accessed in batch mode
when this is appropriale for your
application.

In order to create @ more complete APL
package, Hewlelt-Packard has not oniy
included the capabilities available wilh
other versions, but has added several
outslanding featurcs which signtficanlly
expand its power and make it easy

to use.

BASIC
10 DIM ®C1001
20 ==0
30 READ N

40 FOR I=1 TO H

50 READ XL 112

60 S=S+XL11]

T OHEXT 1

20 PRINT Z-N

20 DRTA 8:s5s7x11+26515+87+9s12

30 APL\3000 18
wnitten so as to practicully eliminate any
limitation on the size of the wirkspace.
The user is restricted only by the amount
of avalablc on-line storage. Such large
virtual workspaces are feasible because
of spectal firmware assisted (micro-
code) support for handhing virlual
mermory. This lype of workspace not
only exceeds that available on any other
APL, but also drastically reduces the
requirement for a fila system.

Large Workspac

File Sysiem: The very large workspace
fealure of APL\ 3000 eliminates the
need to use tles as extensions of
warkspaces, however, APL\3000 still
provides the full powcr of the HP 3000
Series Il file system through the shared
variable facilily. This pcrmits the usc of
files for such aclivities as dala base
management and the exchange of infor-
mation with other users and processors.
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Dynamic Compiler: On HP 3000
Series Il Systems, APL 15 implemented
as a dynamic incremental compiler
operating as a standard software sub-
system under the compulter’'s MPE
Operaling System. Rather than inter-
preting APL expressions, as mosl
systems do, APL\ 3000 compiles them
quickly, stalement-by-statement, bind-
ing on certain criteria such as the rank
of arrays and internal data representa-
tlon Subsequent executions wili thus
run faster. This compliled code is used
until the criteria change, al which time
a new compllation is performed, often
making the new code more flexible and
less subject fo binding change. Since
large, frequently-used programs will
thus exccule very efficiently, this dy-
namic compiling method makes APL\
3000 exceplionally advantageous for
production programs.

E SALESTAT R;LABEL ;NAMES;C
LABEL+4 Bp'SHOES HATS PANTS BOOTS '
JONES

SMITH  WALL HARR1 HALL '

e "PROFITS"
100 END NAMES
LABEL ,¥8 2¥R-E-C
; "TOTAL *,¥8 2¥+AR-E-C
RUN *GRAND PROFIT TOTAL',¥8 2¥+/+/R-E-C
END
EXPENSES SALESTAT REVENUES
COMMISSION
14 JONES  SHITH  WALL HARRI  HALL
4.34 4.685 64.23 0.00 0.00
1.55 .56 16.74 42.72 0.00
DOME 89.18 0.00 0.00 2.73 981.87
47.24 0.00 92.24 0.00 .68
TOTAL 92.32 §.21 113.21 45,45  32.55
APL PROFITS
XS5 7 4 26 15 37 3 12
IS
14
These two programs indicate the power of The Hewlett-Pack:

APL. Note that BASIC requires fi S Cris|
as many lines to calculate

APL\3000.

an average as

numerics.



APLGOL: One aspect of APL which in
the past may have inhibiled general
realization of its full power is its repu-
tation for being hard to read and hence
maintain. To overcome this, APLCOL,
an extension of APL\ 3000, is included.

APLGOL combines the advanlages ol
structured programming with the powcer
ol APL, and makes the code easier o
rcad. The user has the oplion of defin-
ing funclions in either APL or APLGOL.

in APLGOL, key words (hal describe
the flow of a given procedure arc
incorporaled with the standard APL
expressions, while APL-only programs
provide a branch funclion to control the
flow through the algorithm APL.GOL
makes the program simple fo read and,
therelore, to supporl and modily using
such statements as HALT, FOREVER
DO, IF DO, I THEN ELSE, WHILE DO,
and REPEAT UNTIL.

APL Factorial Program
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APLGOL Factorial Program
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riendly, Powerful Ed : To make all
Ihn cwmbllttusq of the API \?OOO cditor
casy to take advantage of, it is modeled
on the standard FIP 3000 Serics I
editor. For commands, APL\ 3000 uses
ordinary words or abbreviations such
as: ADD, CHANGE, COPY, DELETE,
END, FIND, HELP, LIST, MATRIX,
MODIFY, and REPLACE.

One of the more useful edilor com-
mands is UNDO, which is usca lilcrally
(o undo any previous ediling. This
facility is valuable when mistakes arc
made during ediling which would re-
quire considerable work 1o reconslruct

In addition to function ediling, APL pro-
vides the power of a full lext editor 50
that text can be entered, edited, and
converted to @ matrix or veclor of
characiers for later use. An ediling
capability is also available in calculator
mode lo save retyping an entire com-
plicated line when only simple lyping
errors need correclion

APL\3000 Editor

W MEDIT
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“line typed by user

Standard Program Extensions: APL\
3000 contains the oxtonsmm o IBM
AP\ 360 which typically are part of
mos! recent implementations of the
language. These include® format ( ¥ ),
exacute ( ¢ ). scan (\), and matrix (@ );
continue workspace; ten system vari-
ables; shared vanables; and system
functions such as canonical represen-
tation ([JCR ), name list (O ML ),

and ten debugging [unctions.

151 A sel of
ex'ended control system funclions is
provided in APL\ 3000 for organizing
user-defined functions n a flexible
manner Standard APL implementations
iimit the user to a linear stack, while
APL\ 3000 with ils exlended control
funclions offers capabilities such as
co-roulining and backliracking. Such
capabilities are particularly useful for
debugging and {or applications which
requirc returning (o previous
environments.

ended Control Functior

* XMODIFY 1
[ 1 1
TEME <4 Fy 150w
I
TEMP &4 Fy )&

* O REMNID
I HTYP 4
THE HYFROTEMUEE I=

=

Calculator Mode
A5
E+Y4
CRRE+EXRS &, 5
13533
(Enter edit mode)
CAXKE+BAE VA, S
I
COAREHEAS Yk, S
I
CCRKE Y FRAS YA, S

With the APL\3000 editor, entering and modifying data to calculate
the hypotenuse of a right triangle is an efticient process. In calculator
mode, the user easily retrieves and edits a line to correct an error.



APL\3000 Performance Data

Fast response even with multiple users

In any installation the performance ol
APL\ 3000 depends on several factors
including:

e Number of simullaneous users

® Size ol machine memory

e Amount of work requested by
each user

e Number of language subsystems
used

As an indication of the lype of perfor-
mance 0 be expected with APL\3000,
the response-time chart befow was
compiled for a heavy working environ-
menl. With an HP 3000 Series 1l System
containing a 512k byte memory, a mix
of twelve users performed various lasks.
These included one compule bound
function with large arrays which caused
swapping. lwo compute bound func-
tions, three interaclive programs, three
editor users, and three in caleulator
mode.

APLGOL

The chart represents only one typical
installalion Your parlicular perform-
ance necds should be discussed with
a Hewlelt-Packard represenlalive

15
SHARED VARIABLES
10
5 SYSTEMS FUNCTIONS AND VARIABLES

ARRAY PROCESSING

Respanse times for the various activities
of one user are iffustrated In this chari.
The ather eleven users were accessing

| ARGE SET OF POWER INSTRUCTION
APL concurrently. GE SE FUL INSTRUCTIONS

{including domino, format, execute, scan)
A = Begin execution of function (1.6 sec).
B — Accept input (3 sec).

C — Assignment (2 sec).

D = Edit mode calculation (2 sec).

E = Editing (1 sec).

F — Log-on to system (5 sec).

G — Oblain editor (3 sec).

APL\3000

BATCH APL

EXTENDED SYSTEM COMMANDS

APLSV

EXECUTE FACILITY

TABS FOR INPUT AND OUTPUT

DYNAMIC STORAGE ALLOCATION

o



HP 2641A APL Display Station

. 11l o I ~ 4 A ]
Handles both AP!

An integral part of the Hewlctt-Packard
APLA3000 i1s the new HP 2641A terminal
designed especiaily for APL The termi-
nal features a full 128-character APL
set plus a 84-character overslrike sel.
Adding lo the lerminal's versalility is the
facl that it is also equipped with a
slandard 64-characler uppercase
Roman sct (expandable to 128) for
ASCIl operation.

The microprocessor-controlled terminal
contains 4k bytes of RAM semiconduc-
lor memory which can be enlarged
optionally 1o 12k bytes Two fully mte-
grated cartridge tape transports, another
ophion, provide up to 220k bytes of
mass storage, which means thal the
2641A can save whole APL workspaces,
prepare data ofl line, and batch input
information Off line editing capabilifies
for correcting data before transmission
to the CPU include automatic data
logging (wilth tape option), numeric/
alpha flield checking, movable margins,
character wraparound, and transmit-
only fields.

HP 2641A inferactive

APL terminal,

and ASCII data

High Resolution Display: Since the
terminal has a high resolution CRT
display, the readability and clarity of (he
standard as well as the overstrike APL
characlers are exceptional. The 2641A
verilies overstriki: by aclually display-
ing the complete overstruck characters,
which are well-defined and easy (o
read. Thus, there is no need for alter-
nate video scans or manual swilching.

The terminal's 5 x 10 inch display has

a 24-line by 80-column format. Standard
display enhancements include inverse
video {black on white), blinking, half
bright, and underlining in all 16
combinations.

In the ASCIl mode the terminal is fully
Teletype compalible lis bit-paring type
keyboard is clearly marked with both
the ASCIl and APL characlers

As an option the terminal also supporls
one additional character set, which may
be the ine-drawing, the large-character,
or the maihematical symbol set.

Asynchronous Operation: With the

HP 3000 Series I, the HP 2641A is
RS232C-compatible and transmits
asynchronous ASCII data point-to-point
at 110 to 2400 baud The terminal may
be hardwired to the Series |l and oper-
ate at speeds as high as 2400 baud.
Using modems such as the Bell 202,
conneclion to the computer may be
made over dial-up or leased telephone
nelworks al speeds to 1800 baud.
Special Function Keys: Eight special
funclion keys are also available o be
programmed as the user desires. These
can be programmed to issue a string
of as many as 80 characters, or to trig-
ger any of several control sequences
stored In the terminal. For instance, a
complele log-on sequence to the com-
puter could be executed with a single
keystroke.

Immediate Verification of Proper
Operation: Like other terminals of the
HP 2640 series, the 2641A has a self-
test feature which checks the random
access memory, verifies the firmware
operation, and displays the resident
characler sets on the screen.
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The terminal keyboard is marked with both APL and ASCII characters.



HP 3000 Series Il Computers

The only low cost, general

purpose systems

that accommodate large APL applications

The most imporiant contribution of
APL\3000 15 the facl thal if offars com-
plete APL capabililes on a small
general purpose computer Of course
this would nol be passible except for
the unigue design of the HP 3000
Series Il Systems

Hewlelt-Packard 3000 Series Il Syslems
represent a computer advance in data
processing price/petiormance With
exceptional processing capabilities,
large memory capacily, concurrent
batch and lerminal processing, and
convenient operation, Series | Systems
present a fresh approach to handling
data for many users

Sevcral aspects of the Series Il Systems
made 1t possible to implement APL)
3000

Stack-oriented Architecture: Many
powerful operating system fleatures are
realized through the computer’s usc of
frue hardwarc stacks, or inear dala
slorage areas The significance of this
for APL users is that it makes recursion
and re-entry of code automatic.

Microprogrammed Operation: A 32-bil
bipolar ROM-based microprocessor is
the heart of the computer If conlains
209 unigue {irmware instructions to
conirol the CPU and 170 functions.
Numerous system operations, normally
accomplished through sollware, are
executed in Series i computers with
microimslructions in the microproces-
sor This provision is exlremely impor -
tant for APL\3000. Eleven special APL
microcode instructions were included
for the compiler lo improve perfor-
mance and provide virtual workspaces.

Multiprogramming Executive: The

HP 3000 Series (| has a true Mulli-
programming Operaling system which
makes Il possible to execulc more than
one job or program at a time and thus
process more work in a given period.
This MPE 1s one of the major reasons
the HP 3000 outperforms competitive
compulers of comparable size and cosl.

To the individuat user, MPE means that
he can access the machine interactively
or in batch mode in any of the avail
able languages simullaneously with

other users Seties Il Systems operale
in six languages—APL plus BASIC,
FORTRAN, COBOL, RPG, and SPL, our
own high level system programming
language which, incidentally, was used
in developing APL\3000.

In designing the HP 3000 Series |l
Syslems, a building-block technique
was used to make them adaptable to a
broad range ol applications. Optional
equipment may be added o any ol the
standard model configurations to cus-
lomize a system Lo your specilic
requirements.

A typical system for APL applicalions
would include an HP 3000 Series Il with
a 320k byle fault control mcmory
(expandable to 512k), lwo 47 megabyte
discs, 16C0 bpi magnetic lape unit,
syslem console, and a 16-port asyn-
chronous terminal controller. Such a
configuration has the processing power
to satisfy the general computer de-
mands, including APL tasks, of many
organizations.

Your local Hewleti-Packard representa-
tive can assist you in determining the
configuralion required for your appli-
cations.






