


Distributed 
Systems 
Hewlett-Packard Distributed Systems 
solve many of the problems confront- 
ing those considering implement- 
ing a multicomputer system. 
Our distributed system concept 
lets you tailor the system to fit 
your particular application -
be it data collection, sensor-
based data acquisition, auto- 
matic test, laboratory instru- 
mentation or process control 
and monitoring. 

RELIABLE ... 
Hewlett-Packard 9701 Distrib-
uted Systems are based on the re- 
liable HP 2100 family of small com- 
puters. ..a state-of-the-art computer, 
uniquely suited for multicomputer 
applications. 

EASY TO USE . . . 
The HP 9701 lets the operator dynamically 
interact with the system to LOAD a program, 
RUN that program and ABORT it. Program- 1ming is high level. You can prepare programs 
at either the central system or the terminal 
system in FORTRAN IV, FORTRAN 11, 
ALGOL, or HP 21 00 ASSEMBLER. The ter- 
minal programmer can easily perform re- 
mote sequential or random access on disc 
and nondisc files, remote 110,and sched- 
ule special purpose programs at the cen- 1tral system. 
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Modular, reliable, multi -computer systems, 

TOTAL SYSTEM MODULARITY . . . This independence-hardware and software-gms you flexi- 

The HP 9701 is based on modular software and hardware. bility not usually found in distributed systems- For example, 

Throughout the design of the system, features which pro- You Can - . . 
vide maximum flexibility and expandability were given the Start implementing a distributed system solution to your 
highest priority. problem with or without the central system, 

* Physically move a terminal system that is dedicated to a 

Modular Stand-Alone Terminal Systems particular process, if relocation of the process is necessary, 

HP 9701 terminal systems use the rekiabIe, stand-alone BCS Upgrade a terminal system as more hardware becomes 

operating system. This system is supplied with a library of 
support software, 
piles, assemblers, p 
d relocatable debug, 
ate independently in an 
phases of system develop 

Modular Terminal System Sof transmission are available: dedicated cabfe up to two miles 
in length, or common carrier telephone lines via standard 
data sets or modems. The dedicated cable connection used 
with the 9701A affords data transfer rates of up to 1,000,000 

between the central 
the terminaI commu 
needs, Individual ter 

nd-in the HP Serial Data Com- 



T@MIMALC i B M ~ C A ~ ~ SEXECUTWE FAMILY 

-	 Tae terminal commW@tions executives range in complex- 
ify from zi @-ward cmm~ltlicatioas loader to an interactive 
*@ern lIW~itor occupying 3800words of memory. 

mfz fl"-&& m a ~ i o ~  is the sm& kecutiW/l) 
est member of tke fmily. It is a spedal binary communi- 
eatims lades  that w u p k s  64words iin the protected area 

-	 . of the te~mirral system memory. It permits the user to cold- 
had  ax initkdize the system directly thrmgh the comuni-  

. 	 cations b e .  The cold-load software may be any software 
which resides on the centraj system discsuch as, other ter- 
m a 1  comexecs ,  user progr~ms, other terminal operating 
%stems or any combination of these three. Since TCE/I re-
sides in the groteded area of the core; it cannot be inad- 
ve~endy  destroyed by power -fqilure, system error or oper- 
atw war .  $t can be used for initial startup or for terminal 
syWsrns with a fninimum of pipheraEs. 

%@2,4w gexi l ed  in comp1eS$y,is a non-&srrupt, ab-
sbE1uk executive that allows ihe terminal system operator 
t@ had  pxogrms fram the centrd eornpuier - and execute 

-	 &em: \lra cmmands entered though the eonsoie keyboard. 
It: is htez;tctive a ~ d  coratatains a useful sub& of the TCE/3 
~omm-ands. 

XE/3 ,  the largest dmost flexible member of the fm*, 
gkes the terminal ;operator capabilities most often found in 
disc-based operating system. Xn additkn to performing the 

- .  

load aind fun functions dTCEJ2,this BCS-~eIoeatable e m  
cutiveis capabb o f ~ d u ~ ~  programs to run at the eeii%Wal 
compater and requesliog the time from the Eenrralred-tiiae 
clock. The ttimyinal operator m y  r4queat .ildixectoqy listing 
of A1 ptograms et'eakd at his terminal. Disc fiks at the cen- 
tral System m;tr be wzated and purgd; disc Eife names may 
b$ &aged. All mer praganrs of TCEI3 and TCE@ me 
w r a b l e  on the TCE/3 sy&em and a11W E J ~aperabr am-
mands are retained in a comparable farmat. TC%/3operator 
commands are totdly interntiye; the user m y  interrupt 
terminal operation a t  any time. 

NUNname I ,  P1,. ..851 

3 Execme a lwded program RMPGM : W M  fAT,MWNl [,We. ..P5 
4. &turn TCEconwd tos o d a  IDLE A80RT 

5. Get thelogical unrt nunlk  at cBmtdl GETLU -

$01this termmaf 


1
6 	Send mesrqeto the central werator's RP82SG WLLOP mpssage 

display dmce 

7. LST €be disc ftk d+rectov -

&.mmery of Terminal System Functi~m 
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ZJ~Et w m ~ i  er, Glt~FORTRAN. AL C O ~or ~ 6 5 6 d l c r  
pdo@gmB+ hgs ac.e@$sfo the c e M d  fdb5:.Remote Man-
&gm&&t@ern&$x&~r~&rn&ab~s$ent~ and Wep@t~dcns;iyto@r~d~ma;eaIy e"t'me. 
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gm&Fqmm&Pf%B ~J'~ltaid&m@@~& C3-r 05:EkTiPSSf@&? &r$@ W@H@g$@$&%# &a 
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Summary of  Remote File Management Functions 





PROGRAM DEVELOPMENT PACKAGE 

The Distributed System Program Development Package al- 
lows a terminal system operator to prepare programs at 
the central system while it is handling communications and 
tasks for other terminal systems. Application programs are 
written, compiled, configured and stored on the central disc, 
ready for immediate loading into the terminal system. 

The program development package includes a unique system 
cross-loader that utilizes a terminal system configuration 
file to prepare a relocatable program for loading into and 
execution by the terminal system. The flexibility of the 
loader lets you use programs developed on one terminal sys- 
tem in any of the others by simply supplying a different 
configuration file for each terminal system. 

The relocatable programs are prepared by compilation, edit- 
ing or assembly in the background of the central RTE sys- 
tem.? This RTE background includes: 

Multi-Language Capability 
- FORTRAN IV 
- FORTRAN I1 
- ALGOL 
- Assembly Language 

On-Line Editor 

File ~ a n a ~ e r ?  

- Enables disc-to-disc or disc-to-any other peripheral 
transfer of programs. 

- Organizes programs and data in named files. 

- Provides any desired level of file integrity and security. 

System Cross-Loader 
- Enables cross-loading of programs on the RTE central 

system for another BCS terminal system. 

- Can take commands from disc or card reader without 
operator intervention. 

- Reduces storage for address links. 

S F ~ o r  a detailed discussion of the RTE and File Manager, see the 
HP 9 6 0 0 ~ 1 ~  ~ e a l  Time Executive Systems Brochure (HP Literature 
Request No. 5952-1 623) and the HP 9600EIF Option YO1 File 
Manager Bulletin (HP Literature Request No. 5952-1 641). 

ENGLISH-ORIENTED TERMINAL COMMANDS 

UTILITY FUNCTIONS 

HP 9701 Distributed System software provides the terminal 
system operator with two utility routines that he would 
ordinarily have to write himself. Remote program loading 
and directory listing are explained below. 

The remote program loading routine gives the terminal sys- 
tem operator the ability to load programs from the central 
disc into his system by simply typing LOAD, PROG. This 
routine permits a standard program, used by several systems, 
to  be controlled and stored centrally. 

The directory list routine permits the terminal operator to 
request partial or complete listing of programs currently 
stored by the central system File Manager Package. 

This routine is unique in that it allows the terminal operator 
to specify whlch file is listed in a partial listing. He enters a 
six character "filter" word from his console to  control the 
partial listing. After the filter word is entered, only those 
programs whose names contain characters that match the 
f i ter  characters are listed. Any number of characters (up 
to  six) may be input; character positions to be ignored are 
specified by an asterisk. For example: 

: DLIST List all programs stored by the central 
system for the requesting terminal. 

: DLIST, *AB*** List only programs stored by the cen- 
tral system that contain "AB" in the spe- 
cified position (e.g., CAB, IABLE, etc.). 

EXTENSIVE ERROR CHECKING 

HP 9701 Distributed System software has error checking 
sequences which give the user extensive protection. All 
erroneous system actions are answered with either an error 
code to the terminal program or an error message to the 
terminal system operator console. Multi-level error check- 
ing is carried out on each terminal command; at  the termi- 
nal system, at both the command and communications 
protocol levels; and at the central system, by either the 
central commexec, the central RTE, or the central File 
Manager, or, in some instances, by all three. In addition, 
hardware and other selected failures are reported to the 
central system operator. 

COMMAND COMMENT OR PURPOSE 

Print the current 'real-time" of day. 

: D L I S T ,  A***** List the data and program file starting with the letter A. 
Operator can't remember spelling of program's name. 

: T E L L O P ,  G O O D M O R N I N G  Says "Good morning" to central operator. 

: L O A D  , A P R O G  1 - Loads "APROG I", a P.C. Board test program, into the ter- 
minal system from the central disc. 

- Runs "APROGI" starting at the beginning and passes two 
parameters, 195 and 177, to the program. 

: A B O R T  Stop everything; wrong parameters. 

:RUN,*,  1 8 5 ,  6 7 7  ---- -=-- Try again with different parameters; APROGl is storing data 
on the central disc while running. 

: O N ,  M A R Y ,  1 ,  2- Schedule a program named "MAR Y"at the central system, 
which analyzes the data and prints a management report. 





nleliable Hardware 

with traditi 11 HP support.. . 

SYSTEM CONFIGURATION 

HP 9701A/B Distributed Systems include: 

Central System (Minimum Requirements) 

HP 9600E, including: 

1. HP 2100S, 16K memory with Direct Memory Access 
and RTE 

2. HP 7900A Cartridge Disc Drive 

3. HP 12539B Time Base Generator 

4. HP 2748A Paper Tape Reader 

5. HP 2752A Teleprinter 

6. 8K additional memory (option P04) 

7. File Manager Package (option Y01) 

8. System Cross-Loader (option Y 10) 

Optional Peripherals: 

HP 26 10A Line Printer 

HP 2892A Card Reader 

HP 7970 Digital Magnetic Tape Unit 

Terminal System (Minimum Requirements for TCE/1 or 
TCE/2 

HP 2 1OOA, 4K memory with BCS 

Optional Terminal System (Minimum Requirements for 
TCE/3) 

HP 9600A, including: 

1. HP 2 1 OOS, 8K memory and BCS 

2. HP 2752A Teleprinter 

3. HP 2748A Paper Tape Reader 

Distributed System Communications Package 

A. An HP 9 170 1A consisting of: 

1. Central System Communications Executive 

2. Terminal System Communications Executives 

3. High-speed communications interface 

or, optionally, 

B. An HP 91701B consisting of: 

1. Central System Communications Executive 

2. Terminal System Communications Executives 

3. Communications Interface to support Bell 103,201, 
202 and 203 Series Data Sets* or equivalent modems 
and acoustic couplers supplied by the user. 

TRAINING 

Hewlett-Packard provides a two-week user training course 
with every computer system purchased. This general train- 
ing is followed by a five-day course in operating and pro- 
gramming RTE systems. One day of training is added when 
a 9701 Distributed System is purchased. Included in the 
course is system configuration, operation, and programming. 

INSTALLATION 

The price of an HP 9701 includes one day of installation 
assistance by an HP system analyst or systems support en- 
gineer. 

SYSTEM WARRANTY 

All Hewlett-Packard electronic measuring systems,including 
the instruments, peripherals, and supported software which 
are a part thereof, are warranted to be free from defects in 
material and workmanship for a period of 90 days. We will 
repair or replace, without charge, products which prove to 
be defective during the warranty period. Warranty service 
will be performed on-site at the customer's facility in the 
United States, Canada, and Western Europe and in other 
designated locations near qualified HP service facilities. No 
other warranty is expressed or implied. Hewlett-Packard is 
not liable for consequential damages. 

ORDERING INFORMATION 

HP 9701 Distributed Systems may be ordered through your 
local Hewlett-Packard Field Sales Office. Your HP System 
Sales Engineer or Data Systems Sales Engineer will provide 
information on price, delivery, and the terms and conditions 
under which HP 9701 Distributed Systems are supplied. He 
will also arrange for scheduling of the training and system 
analyst time which is included with the system. 

* Trademark of Western Electric Division of the Bell System. 
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