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Introduction

and HP/1000-coMputers it is obViously attractive to link the systeMS

with a D53000-1000 COMMunication line. In fact in certain cases it May

even be possible to have a MeMory resident HP/1000 operating systeM

without any Mass storage of its own thanks to the D53000-1000

downloading facility.

The HP/l000 systeMS have evolved and this allows to use theM also as

general purpose COMputers. Nevertheless it is advisable to restrict

the use of the 11000 and to do MOSt of the prograMMing on the HP/3000)

HP/3000 is a very efficient general purpose COMputer, which gives
if the resources such as the present workload and the COMMunication

line allow it, because software Maintenance on the HP/3000 often is

easier and has to be done for other applications anyway, so that the

prograMer staff usually will be More faMiliar with the 13000. However

the environMent May iMpose a More iMportant HP/l000 configuration.

users and prograMers a lot of flexibility on the software side. Now

that newer HP/3000 Models support HP-IB devices flexibility has been

extended to the hardware. Nevertheless users would be ill advised to

use HP/3000 as a MeasureMent data logger or to do any other forM of

fast data acquisition. Interrupts at the rate of thousands or even
probleMS with DS3000-1000 which May occur under such

only hundreds per second should not be sent to a general purpose

COMputer.

Of course Hewlett Packard offers a solution for fast data acquisition

and processing with the HP/1000 COMputers. An iMportant additional

advantage of the HP/l000 systeMs is a price tag which favourably

COMpares to the 13000-line. Users already owning an HP/3000 see the

disadvantage though of a largely incoMpatable, different 16 bit

COMputer systeM. Architecture, operating systeM, language syntax and

file structure are all different on the two systeM types. Except for

trivial cases it is not even possible to define a COMMon Fortran

subset, so that the saMe source code could be used on both COMputers.

The choice of having both types of systeMs within one COMpany May

nevertheless payoff, because a good price to perforMance ratio can be

achieved. Once the decision has been Made to purchase both HP/3000-
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cirCUMstances will here be discussed. PrograM to prograM COMMunication

(PTOP) will be analysed priMarily in this paper, but the other forMS

of COMMunication also will be discussed briefly so as to see their

respective Merits.
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1. Respectiye Merits o¥ the DS3000-1000 ¥eatur~s

Host of the RTE-IVB operator cOMMands can be issued froM a HP~3000

reMote session. It is possible to start and analyse the state of the

RTE-systeM. In fact a RTE-IVE MeMory based systeM May entirely be

controlled by a HP/3000 se5si~n. The HP/1000 is working as a front end

COMputer in such a case, a configuration, which May be very useful.

It is interesting to note that on the HP/3000 a Cross-AsseMbler of the

HP/2100 is available (which in effect allows a subset of the HP/1000

instructions) and a Cross Loader also exists. A Fortran crosscoMpiler

exists in the contributed library now. It therefor now should be

possible to deYelop a cOMplete HP/1000 application on the 13000 and

siMply download by DS3000-1000. The HP/1000 does not need to have any

storage device in such a case.
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1.2. ReMote EXEC calls

An EXEC call is faMiliar to all HP/1000 prograMers. The HP/3000

equivalent are the systeM intrinsic calls. The systeM resources May

prograMatically be used by such calls. Input/Output, prograM

scheduling, segMent loads and tiMe request$ are possible. It is

therefore feasible for a HP/3000 process to use all HP/1000

peripherals. Only the actual driyer of the device is residing on the

HP/1000 in such a case.

The opposite type of calls, i.e. the use of HP/3000 systeM intrinsics

by a HP/1000 prograM, is not possible however.

1.3. ReMote file access

Although HP/l000 files are not easily accessible by HP/3000 session

COMMands, it is however fully possible to use HP/l000 files by a

HP/3000 prograM. Such files cannot only be read and written to , but

they can be created, opened and closed , renaMed or also purged. The

structure of the files reMain of the HP/1000 type of course.

Besides different file structures the two COMputer systeMS also have

different real nUMber representation. This Must be reMeMbered for

binary files which are COMMonly used by HP/1000 and HP/3000 prograMS.

Except for a little snag in case of a zero the SPL-routines CR1RJ and

CR3Rl contained in the contributed library allow correct conversion

between the two types of real variables.

H5 4



Again it is not possible for a HP/tOOO prograM to access HP/3000

files. One obvious probleM in this context is the "aXiMUM length of a

naMe, which May only have up to six characters for a file on the

HP/l000 instead of 8 letters as on the 13000.

1.4 PrograM to PrograM COMMunication (PTOP)

The MOst powerful cOMMunication tool available within D8JOOO-1000 is

the PTOP-packave. It consists of a set of nearly identical procedures

available on both COMputers.

For a PTOP user application to work a pair of prograMs Must exist. The

provraM initiating the cOMMunication is the so called "aster prograM.

The other progr.M is called a slave prograM and is autoMatically

scheduled by the respective operating systeM, when the Master prograM

initi.tes the cOMMunication. The Master prograM May be on the HP/JOOO

or on ~he HP/l000. Since a HP/JOOO prograM can practically control all

resources of the HP/l00t, it will not often be necessary to have

HP/JOOO M••ter progr.Ms. Usually the other forMS of reMote access will

be sufficient. Whenever a HP/l000 prograM wants to access the 13000

there is no other choice however than to use PTOP cOMMunication.

The Master provraM initiates cOMMunication by the POPEN procedure. The

slave receives all inforMation by a GET call and returns its

inforMation by ACCEPT or REJCT. On the Master side the following other

procedure. are .v.ilable.
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PREAD to receive a buffer of inforMation,

PWRIT(E) to send a buffer of inforMation,

PCONT(ROL) to exchange a "tag"-field i.e. a buffer of

20 words,

PCLOS(E) to abort the slave progra",

PCHECK (/3000) to analyse the last PTOP transaction.

Although the procedure calls are very siMple, PTOP COMMunication can

present SOMe difficulties to a beginner. Whenever Multiple Master

prograMs initiate the saMe slave or autOMatic scheduling is wanted,

probleMS May increase even More. But on the other hand applications

can be tackled, which otherwise could not be realised at all. In fact

once D83000 is installed, PTOP can prove to be a very useful tool for

concurrently running prograMS within the saMe COMputer systeM.
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2. Situation of CIBA-GEIGY PhotocheMie (Fribourg, Switzerland)

The COMputer configurations to be discussed here as a practical case

have the following siMplified outline (Fig.l).

�--------~-N~_--, I---~--~~-- -~I

, I DS3000 1 1
1 HP3000/II1 1-------------------1 HP3000/I1 1

... 1 , ... 1 1
' --- 1 , 1,

1
IDS3000-1000
1
1

I-~------------' ,-------------1
1 1 DS1000 1 1

[--~---] I HPtOOO/45 1-------------------1 HPI000/20 1
[ Disc ]---1 1 1 1
[ ] 1 1 1 1------,------

Testing lab instrUMents

The HP3000/I1 systeM serves priMarily as developMent systeM, the

HP3000/II1 supports Materials control, production ManageMent, quality

control and distribution and is thereby fully loaded. The HP/I000

systeMs perforM MeasureMents, control the instruMents and process the

data for Quality Control. The results are interMediately stored on the

HP/l000 disc and usually daily transMitted to a HP/3000 data base.

Had the HP/3000 systeMs not been so heavily loaded, a configuration

without disc-systeM could have been envisaged. Since this solution was

out of the question, the benefits of largely independent HP/I000

systeMS were fully exploited. SysteM operation still had to be siMple

though since no actual COMputer operator could be afforded for the

IIOOO-systeMs.

It is here that local PTOP processing on the HP/I000 systeMS proved to

be very useful. Concurrently running prograMS could thereby easily be

synchronised. The PTOP prograMS running with the HP/3000 are not of

such a nature as shall be shown later.

The usual contact between the HPtOOO/45 and the HP3000/II1 during theFig. t
Configuration with hardwired

connections. norMal working hours restricts itself to a few occasional

13000-sessions initiated on the 11000 or the fetching of a source file

as will be seen later. The daily evening tranSMission sends all

relevant MeasureMent results for COMplete evaluation and storage to

the 13000. Since the 13000 systeMS are continuously operator
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controlled this is also the place all plotting is done through batch

jobs streaMed by the tranSMission prograM.

The tranSMission prograMS contain .autoMatic Maintenance functions so

as to eliMinate MeasureMent results older than two days on the
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11000-disc I if transMission and storage on the 13000 were faultless.

The reMaining iMportant function of the DS 3000-1000 line enables to

set up the HPII000 Master data files froM scratch. This is done after

every disc copy (usually once a Month)1 whenever a new software

revision is installed and when the Master sets are updated on the

13000 side. The only updating MechanisM for those 13000 Master sets

allowed to the user go by way of the 11000. Thereby data integr'ity

usually is conserved eventhough the inforMation is stored on both

systeMS. Of course there always will be a hurried SMart user ruining

the concept.

3. D53000-1000 PTOP prograMs

For the three types of transMission operation Mentionned three pairs

of PlOP prograMs had to be written:

1) PUGE: to put or get source files

2) PUTSE: to transMit and Maintain

the MeasureMent result files

3) FMDEN: to Maintain the Master data sets

Except for the occasional probleMs with ignorant new users the systeM

has been successfully operational in autOMatic Mode for several Months

now.

All three applications

access frOM the 11000

obviously aiM to do prograMatic reMote file

to the 13000. As it was shown earlier this

function only can be achieved by PTOP COMMunication. Had the aMount of

initial probleMS been foreseen it probably would have been More

econOMical to sacrifice the requireMent of at least seMi-autOMatic

operation and have the user Manually start a 13000 session and a 13000

prograM I which then could dire~tly do reMote file access without PTOP

COMMunication. Now the PTOP pairs are operational they offer easier

use though.

3.1. PUCE (PUt and GEt)
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Source file

source files l

housekeeping

DS3000-tOOO

Maintenance l i.e. creating back ups and only keeping

which are being worked on directly on diSCI is a

probleM COMMon to all COMputer systeMS. Having

this probleM could elegantly be solved with SOMe
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addit~onal benefits.

The pr~graMers disc cartridges containing his source files are

declared a scratch area and are usually entirely erased every week or

two. Whereas such a way of operating a HP/3000 probably would create a

prograMers revolution, the HP/l000 with a DS-link can be Maintained in

such a Manner, because

:RU,PUGE

+GET source

the saMe Manner as PUGE as far as the cOM"unication is concerned. One

of the aparent differences is the autOMatic streaMing of batch

evaluation jobs by the HP/3000 slave.

The MeasureMents of a day are usually tranSMitted within about 15

"Minutes.

3.3. FHDEN (Fetch Haster sets for DENsitOMetry)

updated on both COMputers siMultanously.

A COMplete dUMp takes about one Minute and fills 805 sectors of the

7906 disc. This corresponds to a practical speed of 25 kBaud (in the

software sense).

this prograM

frOM the

will rapidly give the file back <it takes 8 seconds to get the +

prOMpt and e.g. 25 seconds for a source file of 300 lines to be

available on the 11000). Of course eventually the source files are not

available on line on the 13000 either anyMore. In that case the

prograMer has to have the source reloaded frOM Mag tape on to the

13000 and can then fetch it again, obviously a More tedious operation.

By

sets

pair either a COMplete dUMp of all relevant Master

13000 to the 11000 is realised or individual data is

The additional benefit is the ease of Maintenance on the HP/l000. A

procedure using PUGE is all that has to be called, whereby all source

files are tranSMitted to the 13000 and there renaMed to suit the file

na"ing conventions of the 13000 (a source ~SOURC.JH will beCOMe

SSOURCJH.HP1000 on the 13000). The whole scratch area then is SiMply

purged.

3.2. PUTSE (PUT SEnsitOMetric results)

The prograM pair to tranSMit MeasureMent data essentially operates in
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4. Design of PTOP prograM pairs

As a first general rule it can be stated that PTOP COMMunication

should be avoided, whenever other "eans such as reMote file access or

reMote EXEC calls can give the saMe result, because the application

will be operational More rapidly.

There are situations though, as seen earlier, when PTOP COMMunication
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is the only good solution for the end user. Even between two HP/3000

such prograM pairs May be useful as well described in the D53000

reference Manual.

Once it has been decided to use PTOP COMMunication, prograMing is

usually done in such a way that the COMputer initiating the

COMMunication has the Master prograM and the other one the slave.

DS3000-tOOO appears to have a bug though and it is currently not

advisable to write HP/1000 Master prograMS and HP/3000 slaves. Once

the prograMS are in working order there are no big probleMS to be

expected. Testing proves to be very disagreeable though, because an

abort of the slave on the 13000 on bounds violation, integer overflow,

an inexistent file or other such norMalities in a testing phase

systeMatically provokes a systeM down of HPE. Obviously the poor

prograMer provoking such a SMall disaster on a production oriented

heavily loaded HP/JOOO will have plenty of niceties to hear.

If a /3000 slave has to be written there are a few options which

increase the chance of "PE-survival. An obvious solution is to Make

the slave as short and siMple as possible. Delegate More intricate

work to previously or later executable prograMS. One of the

possibilities in this context is the use of· streaMed subsequent jobs.

Another solution can consist of a very siMple PTOP pair, which only

initiates the COMMunication and then is followed by another pair, for

which the Master is on the /3000 side. In fact it is possible for a

slave prograM itself to beCOMe Master of another. Probably this would

not help to solve the abort probleM (it has not been tested), because

it appears to be related to the original, atypical scheduling of the

slave.
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Other obvious Means of avoiding the slave to abort consist in all the

necessary tests to intercept the potential error. This requires

additional code though and thereby Makes the testing phase longer. The

final way out for testing again is disagreeable: night shift. Wait

until all those backlogged batch jobs are out of the systeM and then

learn to warMstart HPE!

There are other potential probleMS with PTOP. A prograMer glancing

through the available procedure calls intuitively aSSUMes that

COMMunication starts by POPEN and terMinates by PCLOSE. The aSSUMption

is correct for POPEN, but PCLOSE not only stops COMMunication, but

also aborts the slave, even if it is concurrently working for another

Master. Except for eMergency exits a Master prograM will therefore

contain at least one POPEN, but usually no PCLOSE.

A slave Must be careful by what process it is called. All transactions

of the Master are received by the GET procedure. By prograM logic

Maybe a PREAD is expected to be calling, in SOMe case6 it May though

be a POPEN frOM another Master or, in fact, frOM the saMe Master,

which terMinated and restarted for SOMe reason.

FrOM all that has been said it priMarily can be concluded that PTOP

cOM"unication should be kept as siMple as possible, especially if the

prograMer is inexperienced with D53000. Hopefully the systeM down bug

will be out before HPE revision Zephyr (or whatever) arrives and then

PTOP COMMunication can be a very useful tool even between a 11000 and

a /3000.
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I I DS3000 I I
I HP3QOO/III 1-------------------1 HP3000/I1 I

... 1 I . t. J I
I I I I

Testing lab instruMents

Fig. 1
ConTiguration with hardwired

connections.
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