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“~~~ X-” PLODTER AS A1~T OUTPUT UNIT ~OR ODRA 1325 COMPUTER

!~ y. ~~g. Ursaula Kreglewska, ~~r. gng. Toniass Kyeg].eweki, Dr. ~~g. Andrzej

L.w&ndoweki,

Thetiti~ of Autoniatics of the Warsaw Polytechnic

The article describes the electronic equipeent &nd programeing systems

which make it possible to use Plewlett- Packard X - Y plotters ~ output

units for ODRA 1325 computer. working in tandem with a paper tape punching

niachine. /

The Institute of Autoniatics at the Warsaw Polytechnic developed and

put into operation a system linking the Hewlett Packard X-Y plotter type I ‘
9862 with an ODRA 1325 computer.

t~ooperation between Plotter and computer is m~ie possible by a unit

controlling the DT325 paper tape punching machine as well as by a sinaU
requirements

device ~1apting these units to the o plotter. According to

the position of a reversing switch the lYr325 controlling unit works

either with the punching machine or with the plotter.

~~ elaborated and introduo~I a series of procedures for direct coimnunication
working, 4

with the Plotter which , when stored into th~~ ~gram~faoilitates the

progr~*ning of the . plotter. ~~ Ilso worked out a set. of working programs. V

The Principles of Plotter Operation V

The plotter draws diagrams on a plate within a field defined by the coordinates

X and T. These coordinates are integr& figures within the range [0.9999].

The pen of the plotter i. shifted to point. (XB ,YB) where the equipuent

~1opt. the values of the coordinates of the new position, that ii of
1
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two tnte~r,1 number. XR and TB. Control, can also be realised by

lifting ant loitering the pen..

The X-Y plotter is linked to the controlling unit by means of the line

which transmits the logical signals PTL.

The data tra*,sinitting line7which relay the position coordin*tee of the pen

aye : A’?, *6 , ..., A0. The coordinates (consisting of 4~ digit numbers ) are
ths~transmitted in ~CD code. To change V~j ispoei~jon of the plotter the data line

has to be adjusted four times : the first two transmissions from the computer

are conducted on the 7 coordinate, the following two on the Y coordinate.

~he oottrolltng lines transmitting the signal. interpreting the situation

in the data line are :
Qver

— S~C lin~~f which the computer signal. the start of a rS].ay of data,

— MVR line which defines whether the transmission consists of a command

fdr lifting or lowering the pen , or of point ooo*dtnate5

— ~ TC line~ - 
which decides whether the pen will be

lifted or lowered (provided that the MVR line is correctly adjusted).

In addition to the lines defined above them are two other lines which

organise the exchange of information transmitted over lines SVC, MYR, PNC,

A?, ..., A6. Over the FLAG line the plotter signals to the controlling unit

that it is ready to accept new information. Over the CONTROL line the

sentrdIling unit signals to the plotter that the latter should start to

tnt. the lituation in the lines of information.

Cooperation between plotter *nd controlling unit is schematically shown

in diagran l.

2
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Diagram 1. Principles of Controlling the X—Y plotter .

(1) Information .
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Diagram 2. Schematic diagram of computer — X—Y plotter .
(1) adjusting device

(1)
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Diagram 3. Schematic diagram of the
adjusting system. ‘—, )
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_ _(1) Strobe; (2) Data register. r- 1,j(1)

L ___________ •



._-‘-__nr — 
_--_~~~ -V- — ~~——-—-- —-— -

-~~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ -

_________________________ 
_ _ _ _ _

after receiving the pilot signal FLAG the controlling unit transmit. information

over the lines of the plotter; as soon as th4ines SYC, MV?, ... are - 
-

correctly adjusted , th*t is after a period T.~. -the CU4TROL signal i~ relayp

t i~ the i lotter. Then , after a period V., the quipnent already in - -

operation zeros on PL~~. V thns~- inducing the controlling unit to
.~~~uatton in the

transmit the signal CONTROL after a period ic. TheYlines of inF~rtnation -
‘ ~~

. -
is analysed dnring theV entire time of the Plotter s operation and they . 

-

aye continumisly aligned. ¶‘*ien the plotter has accomplished the task

of recording information (during the periods ic + V.A it again assumes 4
a waiting position and realigns the FLAG line.

The TMts Controlling Coopepation Between Computer and I-! Plotter
1

~~ schematic diagram of this equipnent i~ shown in sketch No. 2

The computer coimnunicates with the plotter by means of a controlling unit
-

~ - 
consisting of the D’T 325 equipnent and an wl3usting device • The ODRA 1325

computer control. the operation of the equipnent by means of an interface line

in the same manner as its cooperation with a paper tape punching machine.

- 
- The controlling unit perform. the following tasks: V

1 • It oh~e~I the correctness of information received from the computer

and calibrates information transmitted to the computer;

• 2. It decodes incoming information;

5. It feeds the computer information about the feasibility of executing a comeande

ê. It informs the computer about its own situation and that of the equipeimnt ;

5. It signals to the computer interruptions for the p~ ioee of informing it I -

-

about:

— possibility of beginning cooperation,

—detects in equipeent,

— termination of cooperation.
4 
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‘S. Stores in its register informat ion for transmission to the Plotter ;

7. Informs the computer about its readiness for accepting the ~uàóeseive

sign al (line R )  from the series of transmitted signs.

~ e functions described in points I to 5 are performed over tb~~ogical circuit

D” ~25. Colv function s ‘ and 7 require an additional system, since:

1. The informat ion unit of the tape punching machinels a 6 bit~signal and

the plotter requires in’~ 1~ transmission t i bit informat ion which necessi tates

- 
- the arrangement of signals from the computer into groups of two before

their relay to the plotter.

2. The transmission frequency of signal. from the computer depends on the

speed of the equipment so th*t admission of a new signal by the unit controlling

the OflP~ 1325 computer must be realized in the adjusting device which

communicates directly with the plotter.

“o enable the D~ ‘325 equipment to control the tape punching machine and

the plotter *t the saris time it was necessary to introduce the following

alterations in the lr 325 equipment (the alterations given here aye based

on modei ft]) :

• ‘o stayt the operation of the plotter the START signal which

~~
tivatee the engine of the perfor ator must be switched off ; the START

signal is therefore transmitted to the coitrol system of the engine V V

eq~4~j~~j
• by’ an additional contact of the ~~~~~~~~~ switch of the equipment

which is to be connected with the DT325 unit .

2. t4hen the computer transmits to the plotter, the signal “ready for

reception ” ‘
, (line R) comes from the adjusting unit. R signals from

the punching machine and from the plotter are also transmitted from

a second pair of oontact~~n the above mentioned switch.

3. In operation the plotter is in zero position for ~D signa]~ which ,

with the punching machine also in action, informs the controlling logical.

- —a-- —~~~~~~ -- -- - .—- _p ~~~~~~~~~~ -~~~~ ~~~~ -~ - •-V -~~-•V



un-its about the termination of the activities of operating mechanism..

A schematic drawing of the adjusting system is shown in diagram 3. This system

responds to the following signals transmitted directly from the DT325 unit :

1. Signals from the computer :

1~ O to Do5 - 6 bit data signs,

A-signal indicatin g that the computer is callin~’ the plQtter,

C-eign4ndioating whether lines DoO to Do5 can~v data or cosmiande ,
i’ tja~ signal,

V 

LD’IT-signal indicating the last signs of a transmitted block of data .

2. Signals originating in the D!325 unit :

Z~R-sign al., putting the logical units into position “ready” ,

ROZP~iaP11s>~
’aP~~aring when the control units accept the command PISZ CWRIT~3 f~~

the computer and initiating the operation of the logical systems which

are responsible for data transmission.

The transmission of information from the computer is preceded by the command

PISZ which i. decoded in the IY~325 unit. If it accepts this signal it

the signal ROZ~ which causes the command PISZ to be stored

in the controlling part of the adjusting system.

When the recorder transmits the signal. ?LAG , the controlling system relays

to the computer the dem~~d for signals (line R). Answering this signal. the
data

computer transmits the sign written in the firs t part of the~~~gister
V by the first strobe impul~~~5imultaneousIy the system which counts the

sign. ra&eee its position ‘by I. At the end of the transmission of the

V first sign the adju sting system iinnediatelv repeats signal R, asking for the

second ‘sign . The new sign is then stored in the second part of the

data register. This rep eated change in the sign counter triggers the

tr ansmiss ion of the COWTROL signal to the plotter and the sign counter
6
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again assumes the original value.

~ is recorder zeros on the ~‘LE~ signal, accepts infor mation from the
switches to

adjusting system, transforms it an _______ line FLACt as soon as it is

re~~y to est ablish cooperation . This brings about the regeneration of

signal P by the controllin, unit a~d the repetition of the transmission

eve].e computer - contro l unit - plotter.

The tran smission is terminated on the initiative of the computer which ,

t~~ether with the last sign of the transmission , relays the end ~ignal L

V 
(LI”I~) . The controlling part of the adjustin g system then assumes the

same position which it had before receivin g the command PISZ.

~qstc Programming of the Plotter

The basic proUrariming inaj es it possible to ‘use t~e plotter effectively

as a output unit for program. written in VOR’rRA~ language. Here is

the consecutive set of subroutine in PLAN language for operat ing

of the plotter :

P~J 1X)’4’~ — introduction of th is subroutine tri ggers the tr ansm ission of

the command “lower the pen ” (two 6—bit signs ) to the plotter,

P~’flYP —introduction of this subrou tine triggers the trans mission of the

command “lift the pen ” (two s—bit signs) to the . plotter,

R)I’~’ (r~,I’~) —the introduc tion of this subroutine ttarts . the transmissio n

of eight-bit signs desipn ating a shift of the plotter’, to a point

defined by the coord inate s (X ,”) consigned by integr al nuanbeiyilx ’ , IY ’)

accordin g to the equation :

Ix’ equals max (0 , mm (IX , 9999) )

I~’ equals max (0, mm (I’!, 9999) )

o Since the p~ntt.r is an independent external equipv.nt we introduced

F,
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double hlo~kj~g of .11 information transmitted to the plotter. This

Wakes it possible to let pr~~r&n and plotter work at the same t ime .

(desi,nation of new point s for dr *ftt n~ ) .  The length of one block equals

the maximal numbe r øf sim s which can be tr ansmitted by one command and

amounts to 1,28. As ~soon as ~I~h bloc k i. completed its contents are automatic ally

tr ansmitt ed to the plotter. It n a y therefore become necess~~~ to transmit

an uncoinpiete block to complete a drawinp . This is done by the following

subroutine : 
V

Pt.O’”~!!R~9) (si , nH communication n signs) ~ equal. n less than or equal to

~0 .
include s

The execution of this subroutjn~ - tr ansmission of the contents

of the block to the plotj~er A suspension of the program and recording of

the communication of n sic’ns on the monitor. .

‘~~fore calling any of the above mentioned subroutines in the program it

i~ necessary to call the subroutin e :

PLOTT!P (’)
which sets of the conr #n of the plotter as an external equljmsnt into
the pro~ran and the value determination of the initial oper ation al

chqnges.

L 

If the time necessary for selecting the coordinates of consecutive points by

the progr~~ is too lorw in comparison with the time expended on dr aftin g
( the plotter ha. , to wait for a considerable time for a new block of

dat a) th an a subroutine PInTT! R with the par ameter I which is different from

zero shou]4. be int roduced. Consequentl y the pen of the pl otter is lifted

whenever the contents of a block has been tr aflemitted. The pen is then again
new

lowered at the start of the transmission of the e tent of a block. This

prevents pen mar ks when the plotter is waiting for further tr ansmissions.
(~eneraUy the t ine 1~eeded for selecting new coordinates is rather short

iq thsye9oy~~ne~p~~~~~ t ~~~~~~~~~ :::: :~i: ~~~~ 
_ _



-
~~~ 

VVV ~ _~ V ~~~~~~~~~ V_V~~~ V~VV ~ ~~~~ ~~~~ -, ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ ~V~ VV — -‘

‘ ervtce Programming of the Plo t te r

The service programming of the plotter consists of a series of procedures

written in T~OP”Pi” l~~s~u~ge. These procedure s consider ably facilitate the

utilization of ~~lott er. ~* would like to briefl y discuss the possibilitie s offered

by the service programming of plotters.

P .  !)eterriin ation of a Configuration of Coordinates

There aye three systems of coordinates: the natural centine t~~ system , the

cent imetr ic system , and the use r ’ s sygtem .

The natura l centimetr ic system requires shifting of the pen by centimeters
for

with the st~~ting point ~Y’ the system of coordinates in the lower left corner

of the field of’ the plotter. The star tin g point of the configuration can be

abifted to any arbitr ar ily chosen point to achieve a configur ation in

centimeters . In the user ’ s syste m the center lines of the coordinates are

expressed in units chosen by the user and the starting point of the configuration

can be shifted ar bitraril y accord ing to the cenfimetric configuration .

2. !~ditin~ Procedures

These procedures make it possible to dr aft texts (chains) with ar bitrary

lette r dimen sion, and to orient inscription s , special signs ( logograpis) , or

numbers of the size ~~, ~
‘, and I.

‘5. Pr ocedures for Drawing Curves

These procedures make it possible to draw curves and strai ght lines of

arbitrary thickness, interrupted or continuous lines , stipp lings , etc.

It is also possible to draw a curved pattern of points , diagr ams of function s,

and noinographs.

b . Procedures for Drawing Systems of Coordinates

These procedures mak e it possible to draw the lineal or ‘ ... . logarithmic

axis of coVfi~uratt ons of coord inates . It is possible to $Odel the axis or

to define it in words. It is further possible to dr aw lineal of logarithmic grids .

f 9
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i~~ methods for using these procedure s are identic al with those shown in the

pro grams supplied by qenson Co. Due to this fact most of the programs applying

~~nson plotters ca~n be performed without an~r alterat ions on ODRA 1325 computers

which are coupled with this type of plotter s. A full descrip tion of these

programs is given in supplement (~3).

The system olotte r - ODRA 1325 computer described above - is be ing used for

several ve~ys by the Institute of Automatics at the Warsaw Polytechnic

for scientific and technological computations.

It has found application for instance in the automatic designing of logical

systems , in determinin g the disposition of pressure and flows in industri al

gas pipelines , and for drawin g statio n~~~rioal character istics for models

of industrial constructions.
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