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INTRODUCTION

t

INTRODUCTION
N
Our work is based on the existing one-processor package
*DDCPACs  OPCOM» REGUL (see e.g Tommy Essebo et al.:
Facilities for concurrent processez in Paszcal) which is
. assumed to be known by the reader.

We decided that anv configuration of computers should be
alloweds under the following conditighns:

1. Each computer iz started up by a terminal which is
removed after the start—-up (this restriction iz caused
by the limited number of ports).

2. One computer will retain the terminal during the running
of the DDC-package. This computer must be called MAIN.

3. Any communication set-up between the computers is
alloweds as long as it is consistent (i.e. if a message
is received in the left port to be transmitted to

bl another computer: it must not be sent on via the left
port). Allowed cenfigurations include:

o
/ \

o
\ 7
o

o Q@ -0 -©9o— o

See also the example of the chapter "How to start up'.

The principle of our work was to change as little as
possible in the existing DDC-package. As the original
DDC-package was not constructad with intercomputer
communication in winds this means that there is a lot of
room to improve our packaged. Some ideas are included in the
chapter "Suggestions for improvements”. These are left with
a warm hand to our successors.

Our contribution mainly consists of

a. The code performing the transmission of data and text
between the computers (see ch. 6 and 7y and the monitors
namemonitortypes buffmontype, outleftmontypes
outrightmontypes inlefttypes inrighttype).

b. Code for initialization. The initialiration was messy
because the ports have different names if they lead to
the terminal ar to another computer (see peint 1 above).
See also the nonitors namemonitortypes outleftmontypes
outrightmontypes inlefttypes outrighttypes and procedure
initialize of QPCOM.



 INTRODUCTION

,C- Necessary changes in the ddchnodetype.

d. An ad hoc facility for synchronization of wsodes in
different caomputers (see ch. &).

We are indebted to Leif Andersson and Sven Erik Mattson who
wrote the kernels that enabled our. programs and who advised
and aided us in the best possible way.
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d .. DDCPAA DOCUMENTATION

3 procedure entry setxleft(var deviiodevice);
>This procedures called by OFPCOMs designates one
>of the output channels as the left channel.

procedure entry getxleft(var deviiodevice)}
>This procedures called by INLEFTs returns the
; >channel number of the left channel.

>This procedure sends data on the left channel.

procedure entry asciiout(var compinametypeivar ch:char)i
2>This procedure sends text on the left channel.

LH KRNI R RN
* oputrightmontype *
[T LSRRI I TT S 0T

?This wmonitor is the same as QUTLEFTMONTYPE
>with right substituted for left.

[ Y S T e
% readterminalmontype #
P T I R S T

Procedure entry read(var charactericharsi
32 >This procedure reads from the keyboard when myname=MAIN.
5 >1t is not used in the other computers.

| ; {3963 366N W

* writeterminalmontype *
R Y e 2 T LR . %

i) . Procedure entry writefvar chichar)i
{ >This procedure writes on the terminal when myname=MAIN.
‘ >It is not wused in the other computers.

t © oL B
il * textwritemontype »
PR R TR e R IS T

L .. procedure entry textwrite(var destinametypeivar chichar)i
t >This procedures called by OPCOM if wmyname=MAIN,

>sends text generated on the terminal to computers
2other than MAIN.

begin
namemon.checkcomp(destyanswer) i
case answer of
left: outleft.asciiout(destsch)s
right: outright.asciiout(destsch)
! endi{casel}
endj

procedure entry datacut(var compsnhode:inametypeivar outvalueiuniv 1mﬂ1w1av“
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. Transmission_of_text between two camputers.

MAIN ANNA

opcom opcom

keyboard

screen

Suppose that we want to open the node PID in the computer
ANNA .

ANNA >OPEN PID

The string OPEN PID is sent from OPCOM in MAIN character by
character. E.g. the 0 is sent by the command

textwritemon.textwrite (' ANNA P a2 Q)

In textwritemons the procedure checkcomp in namemon is
called to check whether ANNA is to the left or to the right.

namemaon.checkcomp (* ANNA ! sanswer)

asciiout is then called in outleft or outright depending on
if the answer is left or right.

outright.asciiout (’ ANNA ‘e’0Q")

In outrights the following 12 characters are sent on the
right channel by io-routine: @ (to inform the receiver that
text and not data is comming)s As N1 Ns As ’ ’ ’ ’ ’ ’
0.



0N
-

: Loty . ¥
In ANNA the meniter inleft takes care of the information.

The command checkcomp in namemon is called to check if the
message is meant for ANNA or another computer.

hamemon.checkcomp (* ANNA ' sanswer)

outright.asciiout ¢’ ANNA ‘2’ Q)

myself

yes

nyname=MAIN writeterminalmon.write¢'0’)

(,g . buffmon.write(Q)
& =)

In this case the character 0 is put into the ringbuffer in
buf fmon.

Finally the readcommands that continuouéiy checks if there

is something to fetch from buffmons brings the 0 into QOPCOM. .

At the same times an 0 is sent back to the screen fram ANNAS
to make it possible for the operator to check that the
message is correctly transferred.
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regulator

datawrite to an
ihnnode

hodemoth

Suppose that we want to send the value 7.35 from the outnhnode
OUT in ANNA to the innode IN in BRITTA. (We are hot allowed
to send to anything but innodes in other computers).

In the parampart of QUT» GOALCOMP must be set to BRITTA and
OQUTPUT to IN. In INs INSIG wmust be set to EXT.

The transmission is initialized by the command
datawrite('BRITTA 9" IN ts7.35)
in ANNA. The comimand

namemon.checkcomp(’RBRITTA ' sanswer)

checks whether BRITTA is to the left or to the right. If the

answer is rights the procedure
cutright.dataout ('BRITTA 3’ 1IN '97.35)

will be called. 1In outrights the last variabel is declared
38s a universal strings and not as real. The real value is
represented by 4 bytess and they will be sent as characters.
The following 25 characters are hnow sent on the right
channel by the io-routine: # (to inform the receiver that
data and not text is comming?s Bs Rs Is Ty T Ay N ’
Is N ’ ’ ’ s ' ’ 3 v valuell1ls valuelZls valuel3],
valuel4],

0



/.

Ir» BRITTA, inleft takes eare of the incomming information.

The command checkcomp in namemon is called to
infarmation is meant for BRITTA.

namemon.checkcomp(*BRITTA ' ranswer)

right

outright.dataout ('BRITTA

check if the

"7-35) -

*IN
myself
nodemon.putoutvalue¢’ IN . ’97.35)
Finally putoutvalue in nodemon sets outvalue in IN equal to
7.35.
L)



THE NEW COMMAND SYNC

Packground

Every node producess as a result of the computations whean it

is implementeds a real mpumber: the outvalue (see the
definiton of ddenodetype). The putvalue has ohe or  mEre
destinations - arother node in the same Ccomputers the

DA-converter of the sawe computers or a node in another
computer. Moreover thes outvalue is always put into the field
"outvalue" of the ddenpdetype record.

Alsos the AD-converter produces real numbers destined for
node(s) in the same computer.

Modes of transport

There are two ways of transporting the outvalue (AD-value)
to its destinations an active modes and a passive mode.

RPefinition: The active mode of transport (A) means that the

producing node actively sends the outvalue to the
destination.

Definition: The passive mode of transport (P means that the
producing node (AD-converter) only sets the field outvalue
(correspanding? and that the destination has to pick up the

outvalue there.

The different ways of Lransport are used as follows (rnote
that some routes are prohibited: x ):

Destination i Source: IN-node AD-conv

The same Another PIl—-rnode

computenr computer OUT—-node

IN-node

P1D~-node P P

OUT~naode

____________________ Tl s S S T — — ———

DA—-conv & X
IN—-rnode A X

_________ e T e— i LT i SR et —_
PID-rnode
OUT-node bat X
DA—-canv




SYNC

When a value is actively sent to an IN-node of another
computers this IN-node =solely serves as a station of
reception. The IN-hode gets the value into the field
outvalues and does not process it (it cans howevers send it
on to a DA-converters or to an IN-node of yet another
computer). See the procedure inreg of REGULATOR.

The problem

Typically the following synchronization problem ccours:

of compZ. The value now rests in the field outvalue waiting
for e.g. a PlD-node of comp? to pick it up. Tha delay
betwean the time instant when the value was placed in the
field outvalue of the IN-node and the time instant it is
picked up by the PID-naode may cause severe problems. Clearly
a synchronization between the time of reception by the
IM-node (intime? and the time when the value is picked up

(outtime) is needed. s

e e p—— o e e e _——

_______________ it
compl compz
————————————— r—w—-—-ﬂ—t“—n-————.—-—n
IN—-node Pl -node
,—'——'\.‘_\
[~ cutvalue ,)’
————————— "‘-u..__...-/

Case_<: The same problem occurs if the IN-node in comp? is
to send its ocutvalue to a DA~converter. The interval between
the time of reception (iptime) and the time when the IN-node

is interpreteds and thuzs sends the value to the DA-converter
(outtime) should be as short as possible.



N

compl Comps

_____________ s
IN-node F DA-conV J
\\J S ———

It is not a trivial task to synchronize the clocks of the
computers. If this was dones it would be possible to ensure
that the counters (see the record ddchodetvpe) of the
connected nodes in compl and comp2 were synchronized with a
predetermined lags so that the nodes are executed in the
correct order with wminimun delay. If the clocks are hnot
synchronized it seewms to be quite difficult to synchronize
the counters.

Another problem is how e.g. a tempeorary traffic jJam on the
link connecting compl and compZ which causes a delay in the
transfer of the value to the IN-node of compZs should
influence the execution of nodes in compZ® needing the value.
Should the execution be delayed» ands if sos for how long?
This problem has not been solveds but a field lasttime is
included in the ddcnodetype. This field contains the last
time instant the regular data transfer went wrong (see
below).

Principle of solution
It was decided not to try to synchronize the different
computers. As the aiwm is to winimize the delay between
intime and outtimes all actions could be taken in comp2. The

following situations wmay occur both in case 1 and case 2¢

intime e R -, R — /ticks/
outtime =—¥————————o e e T S /ticks/

Acceptably small delay

(time between stars = sampling period?
intime Hmm——————— Fom Hm—— /ticks/
outtime —————— e Fm—————— *¥--~  /ticks/

Unacceptably long delay



SYNC

Let the operator have access to the field intime and outtime
of the receiving IN-node when commanding OPEM-SHOW. He will
ther get the last intime and the last outtimes at the
occasion the command OPEN was executed. He will get one of
the following four possible Ppictures:

a)  intime *— bl intime  ~o——————e *
outtime - outtime B Tt

) intime i el d? intima ———%
outtime @  ——w————n * outtime *———

Krowing the sample periods the cperator has no trouble to
distinguish which of the cases as by cs d belong to the case
cf acceptably small delay respectively the case of
unacceptably long delav.

By changing the counter of the node in comp? that transfers
the value (case 1: Ehe_PlD-node:_ tase 21 the IN-nhode

itselfds the time instant of the execution of the hnode is
changeds and the delay between intime and outtime is
altered. This is done by the commands OPEN-SYNC—-LINK, see

below.

The problem of occasional irregulavities in intime has been
tackled in the following way. Assume that you have been able
to synchronize the intime and outtme nicely. Sometimess
howevers the transfer of data gets delayed:

intime Hm e Fm e W e — ¥ oo —
outtime —¥-———————-— e e e

T
In IN-node of coupZ the field lasttime := cuttimes 1f
(outtime - intime) »= perigd/%. See the procedure setouttime
in REGULATOR and procedure et ry getoutvalue of

nodemonitortype in DDCPAA. In the above figure lasttime will
be set at the arrow.

By commanding OPEN-SHOW for the IN-node of comp® a few
timess the operator can get an idea if and how oOften
lasttime is updated. If it occurs too oftens he can adjust
outtime by the command SYNCs as mentioned above.

Implementation

Ddchodetype has been changed to include intimes outtimes and
lasttime.

Intime is set i procedure entry putoutvalue of

nodemcnitortype in DDCPAA.



SYNC

Quttime and lasttime are set by either procedure entry

getoutvalue of nodemonitortype in DDCPAA  (case 1) or by the
procedure setouttime of REGULATOR (case ).

Intiwes outtimes lasttime take on integer values denoting
real time in number of ticks.

The procedure show of OPCOM has been changed for the case of
innodes to include a dizplay of intimes outtimes:s and
lasttime.

in procedure opan of OPCOM the statement
250: node.counteri={ has been included. This is because the
field node.counter ie used to store the argument of the
command SYNC.

SYNC «integer> is a mnew command in form of a “subcommand"
that can be performed only after and OPEN-command has been
executed. It is included in the variable vars of OQPCOM.
SYNC <integer> causes node.counteri=<integer>. See statement
430 in the procedure setvariable of OPCOM. See also the next
paragraph.

Procedure entry link of DDCPAA has got a new statement
516 counteri=counter + node.counter. Thuss if SYNC was used
before commanding LINK: the value of the counter of the node
in the active list is changeds and the coming instants of
execution of the node will be hastened or delaysd. As is
well knowns each time the active list is gone throughs
counter is decreased by one. The node is executed when
counter = 0. At this orcasion counter = period. Therefore:

<integer> < 0 > 03 hastens [deslaysl the next time
instant of execution by <integer> ticks.

Command segquence

Case 1 and case 2 refer to the cases of the section "The
problem". Underlined strings are generated by the program.
String that ave not underlined are generated by the
opevrator.

comp

PERIOD _________10
INTIME _______ 2370
QUTTIME 2374

e e e e T et e e =



~ 8YNC

A delay of 4 ticks is unacceptable. Now case 1 and case 2
differ.

We must change the counter of the PID-node that fetches the
value.

comp2»0PEN PID-node

Ccomp2>SYNG -3

—_——— o

Now we are ready to inspect the result:

conmpZ>OPEN IN-hode

2419 — 1N

comps>SHOW

INTIME __ 3010

QUITIME ____ . _ 3011 -
LASTTIME _______ 34

OoK!

_—— e

The IN-node itself sends the value +to a DA-converter (or
another computer). We wmust change the counter of the
IN-node.

—3—4L ¥~}

We are ready to inspect the result. Do not forget to QPEN
again in order to get a fresh version of the IN-node of the
active list.

compZ>OPEN IN—-node

==E=

—— e S e T e e e s s e e s s i S
— e e e T e e e e e 1 e e
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RE.

! SUGGESTIONS FOR IMPROVEMENTS

Every time a méssage is sent, the message must be preceded by the
name of the destination computer. If computer names were shortened
from ten letters to one letter, there would be less overhead. time

in sending messages.

There is a trade-off between sending one character of text or data
at a time and sending a fixed string length every time. At present,
only one character of text or data is sent at a time. An implementation

which would send a variable string length would be preferable.

There are several places in the program where error routines have not

been implemented.

There is no directory of node names. Once nodes have been created,

their names must be remembered.

There is no way to check the structure -of the communication link
(where computers are relative to each other) after the structure has

been initialized.

It would be desirable to start up the DDC programs in all the computers
from the MAIN computer, rather than from a local terminal which is then

disabled.

The hardware buffer used to send messages between computers might have

to be enlarged.

There exists no synchronization facility between nodes in the same

computer (cf. the PDP-15 version of the DDC-package) .



9.

" HOW TO START UP

.Y We assume that you want to create the following computer network:

The computer on which the terminal will be attached when you f1na11y
run the DDC-package must be called MAIN.

The network from MAIN“s point of view:

>

'
Ny
é%}

From ANNA”s point of view:

34
%,

K2
2

MAIN R’
C

From BEATA”s point of view:




SC.

L and R'stand for Left port and Right port, respectively. The arrows should be
interpreted as:follows: Messages from MAIN to both ANNA and BEATA will be shipped
via the Left port of- MAIN. Messages from BEATA to MAIN are sent through the

Left port of BEATA, messages from BEATA to ANNA are sent through the Right port
of BEATA.

When constructing this communication diagram, make sure that you don”t create
a "circular mess", i.e. if you want the messages from ANNA to MAIN to go via
BEATA, you cannot let the messages from BEATA to MAIN go via ANNA.

The discette must contain the following files:

KERNEL. SAV
KERN3. SAV
OPCOM3.REL
REGUL3.REL
DDCPAA.EMU

DC OFF, POWER ON, DC ON
SET USR NOSWAP

Load the discette

Press ALPHA LOCK

RUN DX1:KERNEL
DX1:DDCPAA

SYSTEM READY

NAME OF LEFT COMPUTER 1: BEATA (if you want no left computer, press RETURN twice)
NAME OF LEFT COMPUTER 2: MAIN

NAME OF LEFT COMPUTER 3: Press RETURN

NAME OF RIGHT COMPUTER 1: Press RETURN

NAME OF THIS COMPUTER: ANNA

Remove the discette

Start up of BEATA:

Corresponding to the start up of ANNA.

Start up of MAIN:

See start up of ANNA for the first four points. Then

RUN DX1:KERN3
DX1:DDCPAA

SYSTEM READY
NAME OF LEFT COMPUTER 1: ANNA

NAME OF THIS COMPUTER: MAIN
MAIN >

(the underlined strings are the responces of the computer)

Now the computers are ready, but we must first connect them:

The terminal port of MAIN is connected to the terminal in the regular fashion.

All other ports: Set the baud rate = 4800 (you might have to lower this figure
later if the transmission load becomes too heavy). Set parity= none.

Every connector must have a MASTER port at one end and a SLAVE port at the other.
The following set up is possible, for instance:



e

T
j
L
R
fAIN

FfasJer : ffas#cr

Command sequence:

MAIN> OPEN PID7 "Node manipulation commands in MIAN
MAIN> ... _.

MAIN> BYE "Leave MAIN

> BEATA "Choose BEATA

BEATAY ... "Node manipulation in BEATA

BEATA >
_BEATA> BYE "Leave BEATA

2

.s.etc

Close down:

DCOFF
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LINE STMT LEVEL NEST

32 21 2 &
326 2z 2 -]
327 23 2 &
328 z4 2 &

: 3z
330 25 o 4
33 26 2 S
T3z 27 z &
e 2 5
. 9 z &
30 z s
31 2 &
3z 2 5
i 4 s 2 &
: 34 2 5
35 2 6
_ 34 Z 1
- 1 2 1
z 2 1
3 z 1
5 2 1
1 2 1
4 2 2
v 3 z 1
S 2 1
P 2 1
' 3 2 1
1 z 1
. a 2 1
! & 2 1

SOURCE STATEMENT

else alfa:=0,0j

if (ts)0,0) and (td)0.0Q) then
betai=k#*td/ts

else betai=0d.0Q

endj
outhode:begin

if C(myname {)goalcomp) and (output.nama==DA)

then errori(destervrli

if (5call{()0.0) and
(insigl.name=blanks) then
error(blankaddr?i

if (5calZ{)0.0) and
(insigZ2.name=hlanks) then
errar(blankaddr?}j

if (scalZ0.0) and
(insig3. name=blanks) then
ervor(blankaddr}i

if (5cald)0.0) and
(insigd.name=blanks) then
error{blankadde)

. end
end {case’
endi{with}
linkZ(node)
ends{link}

procedure deletej
var resultiintegeri
begin
readname}
delete2(namer resultd;i
if result=1 then error(nanodel;
if result=2 then error(referr)
erdji{delete’

procedure readreal(var variable:irealj
tag:nodetypeli

var rireals

begin
if node.parampart.tag(}tag then

errari{tagerrl)i

if eoln then error(fewarg)i
read(rli
if not eoln then ervor(toomanyarg)i
variable:=

ends

procedure readint(var variable:finteger)}
var ifintegeri
begin
if eoln then error(fewargl;
read (i)}
if not eoln then error(toomanyarg)s
variablei=ij

-
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LINE

77
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o

SO NSO PR R

i 0l
X

0

! 371

{0 0

ORGSR
DN MR R

L G Gt G O

~
~0

400

STMT LEVEL
7 2
1 2
et 2
& 2
= 2
7 2

10 2
11 2
12 2
14 2
14 2
17 2
12 2
2 2
22 2
24 2
264 2
22 2
29 2
1 2
3 2
a 2
A 2
7 2
1 2
3 2
4 2
5 2
A 2
7 2
7 2
10 2
11 2
2
14 2
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ST  SOURCE STATEMENT

e RO N R B2 R N7 - ¥ [ PUrUAUr N

e b e e

BADEDR WD WM

endji

procedure readaddr(var signal:iaddresss
tagi:nodetypei
outsignal:boolean)si
var nrrpritintegersi
begin
if node.parampart.tag(tag then
errori(tagerrl;
if eoln then erraor(fewarg’j
read (namel
if name () blanks then begin
if outsignal and (name=AD) then
errov(ADDAe )
if (not outsignall) and (name=DA) then
error(ADDAerr) 3
if (name=DA) or (name=AD) then begin
if eoln then error(fawargls
read(nr) end
else if (name (JEXT)> then begin
.1f nhode.parampart.goalcomp=myname then begin
checkrname(namesmryiprili
if nr=1 then error(nonameli
if node.priority{=pri then ervorfprierr) end
end
endi
if not eoln then error(taomanyargii
signal.namest=names’
signal.numberi=nr
endi{veadaddr?

procedure readcomp{var compinametype)s
begin i
if eoln then error(fewarg)si
read(comp) i
if mnot eoln then error(toomanyargls
checkcomp(comprexist) i
if exist=nonexistent then error(illcowmp)
ends’

procedure setvariablesj
begin
with node.pavrampart do begin
varindexs=goalcompx}i
vars[lastvarindex]:=comwandj
vwhile varslvarindex]{)cammand do
varindex i=succl{varindex)}
if not opened then errorinotopenls
case varindex of
goalcompx?! readcomp(goalcomp)’

periodx? readint (hode.period) i
Syhex: readint (node.counter);
insigxs® readaddr(insigsinnodesfalsedj

outplacex! readaddr(outplacesinncdestrue);
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LINE

ass
434

43k
a7x7

-

4Ty
440
4a1
44z
44z
aas
445
a4z
aa7
a4z
449
450
4s1
4sz
53
asa
as
454
as57
asa
459
440
anl
462
aes
ana
anrs
ant,
as7
4e3
any
470

a72
473
474
a7s
474
a7z
473

STMT LEVEL

i5
14
17

[ IR NI

Lo

22
23

P’

23

RERBRNEBDNRONRKRRNR KRR

RWNRRNNAMNMERNRNEN N B RN R MR N RNR

™

OMSI PASCAL-1 RT11 V
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NEST

ELERERRERRPLRLEPRDRRERELRRRAEDRRER

e e e e Nl T Uy Oyt

SOURCE STATEMENT

scalex:
filterxs
PIDinx:
PIDrafx:
PIDoutx:
ks
tixs:
tdx:
limitxs:
insigixs
insigzxs
insig3x:
insigdx:
outputx:
scalix:
scallxs:
scal3xe:
scaldx:
levelx:
lastvarinde
end {casel}
end {withl
endi{setvariable}

procedure initial
var done:booleans
itintegersi
Hleftixright:

begin
LFi=chr(10)3
oplopenxl:=
oplshaowxli=
opLlinkx]s=
opfdeletexl:=
varslperiodxli=
varsisyncxle=
varslinsigxl:s=
varsloutplacex]
varslscalexJti=
varslfilterxl:=
varslgoalcompx]
varsPIDinxl:=
vars[PIDrefxl:
vars[PIDoutx]:=
varslkx]l:i=
varsltix]:=
varsltdx]lti=
vars[limitxJs=
varslinsiglixli=
varslinsigZxl:
varslinsigixl:=
varslinsigdx]:=
varsloutputxli=
varsiscallxl:=

1.1F 27-Apr-20 Page 2

readreal (scalesinnode? s’
readreal (filterrinnode) s
resdaddr(PIDins:PIDnode:falsel ]
readaddr(PIDref sPIlhrnoderfzlse)
readaddr(PIDout s PIDncdes trued s
readreal (ksPIDnadel s
readreal(tisPIDnode)}
readreal(tdsPIDnode)}
readresl(limitsPIDnode)}
readaddr(insiglscultnoda:fzlcel
readaddr(insigZioutnodz:false)
readaddr(insig3southode: false)
readaddr(insigd outnodes:fslse)
readaddr(outputyoutnodastrue)s’
readvreal (scallsoutnode) s
readreal (scalZsoutnode) s
readreal (scal3soutnode)
k]

readreal (scaldsoutrode
readresal(levelsoutnade)
X: error(naap)

izej§

iodevicej

' OPEN k
' SHOW K
TLINK ¥
'DELETE ’
" PERIOD !
7 SYNC 2
"INSIG *
i= "DUTPLACE °
"SCALE ’
'FILTER !
i= " GOALCOMP
"PIDIN »

' PIDREF ¥
*PIDOUT :
1—~A 1

v l—lH L
v ﬂ'c L
TLIMIT :

" INSIG1 ’
" INSIG2 '
P INSIGS !
TINSIGA !
'OUTPRUT 2
' SCAL Y *

AR G E R MR R R GRS R WA M R W e W M e W e e W W W e

.
¥
H
H

H
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LINE STMT LEVEL NEST SOURCE STATEMENT

- . a7 26 2 1 varslscalZxli= '8CALZ2 ’3
azs 27 2 1 varslscaldnl:= *SCAL3 * i
432 prdc] 2 1 varslscaldxl:= ' SCALA ]
470 29 2 1 vars[levelxl:= *LEVEL ’3
" 471 3 2 1 openedi=false’
. 47z 2 1, actcompt= "MAIN ’3
497% 2 1 done:=falsejl if=13
a74 2 1 repeat
473 2 pes write(’NAME OF LEFT COMPUTER »s132+7:7)3
' a5 2 2 readln(name) i
J a37 2 2 if name=blanks then done:=true
a9a 2 3 else setleftrnames(nhame-ridi
i 479 2 2 it=i+1%
SO0 2 z until done or (i)maxcomputers)i
H =01 2 1 donei=false} iz=13
3 S02 2 1 repeat
% =03 2 b write(’ NAME OF RIGHT COMPUTER "2132y'35703%
| S04 2 2 readlniname) s
" 0% 7 2 2 if mame=blanks then done=i:=true
i S06 a% 2 = else setrightnames(namesils
£ s507 S0 2 z ir=i+13
f S05 6 | e 2 until done or (i)lmaxcomputers)i
52 2 1 donei=falses’
=% 2 1 repeat
o4 2 2 write(’NAME OF THIS COMPUTER:™ )3
o5 2 2 readln(mynamel
) 2 2 _ if myname ()blanks then done:=truei
pet=] 2 2 until donej
A =9 2 1 setmyname (myname?l
&HO 2 1 if myname (YMAIN then hegin
L2 2 3 xleft:=sl0]
L3 2 3 xright:=sll1
: i end . f
; &4 2 = else begin
o f (1) z 3 xlefti=sl1j
L =X 2 = xrighti=s5123
2 &7 2 = writetmynames?>’”)
end}
! [¥s] 2 1 setxleft(xleft) i
S 2 i setxright{xright)
endi{initializel}
begin {opcoml}
1 1 1 initializesj
2 1 1 F77:1if myrname=MAIN then
z 1 z repeat
4 1 &4 i:=03
= 1 3 command:=" *3
& 1 3 while not eoln do begin
e 1 S read(ch) i
‘? 1 5 if ch)="a’ then if ch(="z' then chi=chrford(ch)-32
12 1 S iz=i+13
13 1 3 comnandlili=chi
14 1 ) bufflili=chj;
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SDURCE STATEMENT

if (eh =7 ) or (i )= %) then exit
endi{while?
if command="BYE ' then
repeat
write®?’73
read(actcamp) i
checkcamp(actcomprexistl
if exist=nonexistent thzn writeln(’ no computer name’)
else writetactcompys?)’
until exist {)nanexistent
else if actcomp=MAIN then
begin
opllastopindex] i=command}
opxi=openxi
while oplopx] () command do
opx:=succi{apx)i
case opx of

openx fopens;

showx : shawi

linkx : links
deletex ! deletes
lastopindex: setvariable

endi{casel
writeCmynames?>?)
end
else begin
while (hnot eoln) and (i{(132) do begin
iz=i+13
read(bufflil)s
endi{while’}
for 3:=1 to i do textwrite(actcompsbuffljldi
textwritelactcompsLF)
ends |
readlns
until false
else repeat
read (command) §
opllastopindex]i=command}
opx:=openxi
while opLopx] () comnand do
opxi=succiopx)i
case opx of

[=]=1=12 18 : open:

showx ! shows

linkx :olinks
deletex : delete?
lastopindex: setvariable

endi{casel
write(mynames')")
until falsesd
end.{opcom?



~ ~ ~

REGULATOR OMSI PASCAL-1 RT11t V1.1F 27-Apr—20 Page 1
License site #1-345 Lund Institute of Technology: Lunds Sweden

LINE STMT LEVEL RNEST SOURCE m434W3m24

1 praogram vegulatorsi
2
= function adin(chantinteger)ireali externals
: a4
L =1 procedure daout(chan:integeri valueireall;
= 5 externals
I, 7
e a2 type entryprocedures=(waitls regputgetnodels
: 2 getoutvaluelsgetveallinels
10 datawritelsgetmynameld i
11
12 procedure entprocedure(entryprocedure:
3 entrypracedures) i externalsj
14
15 const AD=’AD ]
14 RA=" DA v
17 EXT="EXT %3
17 type nametype=arvay[1l..10]1 of char}
: 20
mw 21 gddress=record
4 22 namefnametypei
_ 23 number:integer
e za endi{address?}
25
26 nodetype={innodey PIDnodes outnode);
27
22 paramtype=recard
» 29 goalcompinanetypesi
IO intimesguttinerlasttimerintegersi
31 case taginodetype of
32 innode: (insigraoutplaceiaddress;
: 33 N ’ . scalesfilter:real)s R
‘ 34 - PIDnode: (PIDinyPIDvefsPIDout:addressi
{ 35 kstistdsalfasbetaslimitsreal)ds
-3 K13 outnodet (insiglsinsigZsinsiag,
37 insigdsoutput:address;
put=] scallsscallrscal3iscaldslevel ireal)
39 endi{paramtypel
a0
a1 statetype=record
42 filterstatesyonldsipartidpartireals
= endi{statetype)
a4
a5 ddchodetype=record
a4k fwdsbwd:integersi
a7 name ihametypei )
=7 priorityfinteger?’
49 periodscounteriintegers’
S0 outvaluetreals
E S1 parampart:paramtypes
i S2 state:statetype
E sz endi{ddcnodetype}

S4

e a
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LINE STMT LEVEL NEST SOURCE mdbﬂwszH

' S5 var nodetddcnodetypel
56 anyfound:booleani
%7 myname i nametypel
=8
i o9 procedure waits
it &Q begin
&1 1 2 1 entproceduret{waitt)
62 ends
&3
t4 pracedure regputgetnode(var nodei:ddcnodetypes’
63 vay anyfound:iboolean)si
(=Y begin
&7 1 2 1 entprocedure(regputgetnodel)
62 end’
&9
70 procedure getoutvalue(var number:integers
71 - var outvalues:real)§
1 72 begin
i 73 1 2 1 entprocedurel{getoutvaluetl)
4 74 ends;
.w 735 :
| 74 procedure getrealtimel(var rtiwelinteger)s
: 77 begin
" 5 1 2 1 entprocedure(getrealtinel)
72 ends
o]
=1 procedure datawritelvar comps nodename:inametypei’
2 var sendvalue:real)s
&z begin
24 1 2 1 entprocedure(datawritel)
|5 ends’
84
&7 procedure getmyname(var ﬁswmzmsmuzmsmﬁ<mmum
a2 C begin
a9 1 2 1 entprocedure(getmynamel)
70 endj
71
2 function ulimCuslolimshilimireal)ireals
3z begin
24 1 2 1 ulimz=uj
75 2 2 1 if u(lolim then ulim:= lolim}
7 a 2 1 if whilim then ulim:= hilim
77 endi{ulim}
73
! 79 function nodevalue(var addriaddress):real;
| 100 var value:reals
101 begin
102 1 2 1 if addr.name=AD then value:=adin(addr.number)
103 3 2 2 else getoutvalue(addr.numbersvalue)i
104 4 2 1 nodevalue:=valuej
’ 1035 S 2 1 endi{nodevaluel
i 104
L 107 procedure setouttimel(var intimesouttimeslasttime,

103 periodiinteger)i
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SOURCE STATEMENT
var rtime:integers
begin
getrealtime(rtime? i
outtimei=rtimes’
if (outtime - intimed)=(period div 2)
then lasttimei=outtimes’
ends {setouttimel

procedure inregs
var valuesul:ireals
begin
with node.parvampart do begin

if insig.name (OEXT
then with node.state do begin
valuei=scale¥nodevaluelinsig)}

valuet=(1.0-filter)*filterstate+filter¥values

filterstatet=value
end {then}
else value:=node.outvaluej

cwuucwwéﬁ<m~cm.|~.o.p.oun

if (goalcomp=myname) and (outplace.name=DAY then

begin

setouttimedintimesouttimerlasttimesnode.period?

daout (outplace.humbarsul)
end
else if (goalcomp () myname)
and (outplace.name{}DA} then
begin

setouttimeCintimesouttimeslasttimernode.period?

‘datawrite(goalcomproutplace.namesvalue)
end '

endi{with}
node.outvaluei=value
endi{inreg}

Procedure PIDregi
var esyriysuirealsi
begin
with node.pavamwmpart do begin
with mode.state do begin
yri=nadevalue(PIDref);
yi=nadevalue(PIDinl}
eisyr-yi
iparti=ipart+alfaxe;
dpart:i=beta*(yold-y);
ui=kx*et+ipart+dparts;
vi=ulim{us-limitslimit)s
yold:=y3}
if tiY0.0 then iparti=u-dpart—k+e

o
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163 {anti-reset-windup?

144 end’ {with node.statel

1465 15 2 3 if (goalcomp=myname?l

164 and (PIDout.name=DA)> then

147 14 2 q daout (PIDout.numberiu) else if
162 (goalcomp {) myname)

167 and (PIDout.name (> DAY then

170 1z 2 3 datawrite(goalcompsPIDout .namasu) s
171 17 2 3 node.outvaluei=

172 end {with node.parampart?}

173 endi{PIDreg}

174

175

174 Procedure outregi

177 var outsoutlsreals

17< begin

172 1 2 1 with pode.parampart do begin

120 = 2 I out:=level;

121 a4 2 3 if scal1 (0.0 then

182 =] 2 aq outi=out+scali¥nodevalue(insiglli
123 & 2 3 if scalz{}0.0 then

124 7 2 4 out t=put+scalZ*¥nodevaluelinsig) s
185 3 2 =z if scal3(>3.0 then

124 7 2 a out i=gut+scall#*nodevaluedinsig3};
127 10 2 3 if scald}0.0 then

128 it 2 4 outi=put+scald*nodevalueiinsigd)i
129 2 2 = . outli=sulimCouts—1.0v1.035

170 = 2 3 node.outvaluei=outs

171 14 2 3 if {(goalcomp=myname)

192 and (output.name=DA)

123 15 2 4 then daout(output.numbersoutl) else if
174 (goalcomp ) myname)

195 . and f{output.name{)DA)

174 17 pe S then datawrite(goalcompsoutput.sames.out)
197 is 2 =z end {with)

173 ends{outreg)

177

Z00 begin {reguly} -

201 1 1 1 getmyname (iyname) i

202 = 1 1 repeat

203 = 1 2 waits

204 a i prd regputgetnode (noderanyfaund) i

203 =] 1 z while anyfound do begin

2064 7 1 4 case node.parampart.tag of

207 =) 1 =} innode:? inreg)

208 9 1 =] PIDhode: PIDregs’

209 10 1 51 putnode: outreg

210 7 endi{casel)

211 11 1 4 regputgetnode(nodesanyfound)

z12 end {while}

213 until falsei

214 12 1 1 end {regul}.

ERRDRS DETECTED: ¢
FREE MEMORY: 000 WORDS



