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In this document you will’find a list of abstracts of

research publications4ssued up to August 1977 from
the project èProze~ lenkung mit Datenverarbeiturigsan-
lagen - PDV4 (process control with computers).

Except Nr. 1 , 120, 130, all reports -~are written in

German . You can order them by payment of cost price

from ~
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~: . I1 ,  TirIfl es f. 1U , 13. Schd rle in , P. Pieder , F. Pfeif fer, C. MUll er~
F. Fr eute r , P. ~olleczek , V. Haase , L. Freve rt, P. Fl zer , S. Eichen— KFK—PDV 1

t.~ Fich en auer 1 3. t3randes :
iE A t ~I - A  proposal for a process - and experimen t autom at ion realtime

1 a r. q U d l

r X e r rii rschun g mbH , Varisruhe
k~ p 0rt F — P t : V  I , A p r i l  1 ~~7 3
i~~8 pa :.-s , ~4 f i g s ., 29 refs .

r - :~~j 1 e- 1 ’ ’• i i  ~rcqrar -riii .g-lang uag e is descr ibed which allows to
t~~rr- Ul~~t ( the ~~r~~- ’u r c , ti e algorithms , time b e i a r i o u r  and 1/0 of

~~ a 1tir’ c programs. It was developed by a group (~t German industrial
1i r r s and research inst i tutes and is intended for the process control

~ r.q i~~ ’. r or ex !erim enter with some programm ing exper ienc e . The report
1 scr~~L:cs r a i n l y  t h  semantics of the language , but con tain s also app-

: i c a • 1~~~ exar~p i es and an alphabetic list c~f the syntax formulas.

i . t  ) (DM 2 2 , — — )

~~~~~~~~~~~~~~~~~~~~ L•~~i~~•~ ion c f  ~. r~1~~L’--~ ~cno~rTur.q Diaqnosis of KFK—PDV 2
I sch i ~ir Kern forschung ntii , Kar l srube

-~~:~ i t  ~[1 —1~t• 2 , ‘ay 197 3
10 :.iq. 5 , 51 r~ t s .

i~ - :~i ~~.
- rt~ orts ~r studies of previ~~is activities and results

~~~~~~~~ r&gard ir ’~ th& subjcc t of canpiter dia~~osis were sel~~ ted
r r a var :ety of ~zII*r s  and are collected In the append ix . The

c!rrirr. ,t ructur c U•t ‘j ar l cus rnethcxls and the çossible rr~ i fi c-
i~ ni arc 3cr~< r.stratnd in a concisnd form . (D M ~

~~~~~~~~~~~~~ decision ~ai~i~ j r pr x~~ssor for control systc~is KFK—PDV 3
r i  i sign )

t 1 ir ri~l ( . r ~;( - hur1g r!tH , .ar 1~~rune
• i~J ’r —~~~: , •_i-, 1973

7~ ~~~~~~ i t  , i f  tabs., 2o r - f ~~.

~ft: i ils -~‘~~‘i .  ~~~ design of a decision table prc~~ocessor for
. -i ~s~~~~i. ’ s s r ~r is .  ‘2~~c range of~ ~;:;~ i l •  applicat ions for ( 1~~~I Si0f l

~~ • : s  i:i~~l ;~ i i  - i . ,  and ir~ particu lar , t : i~ con’• ers~or; t~~~.n :~ ui. i t ~ s -1 t
id.,,j~ d ’  S d.X ( tO ~~ rr~~ - Zc~ 1 ui the St arsiar d~ za ’ iou ard I i —
oi ri ana lysis , prc~r anTnin y and dcct.rientation .

c ’ ~~x r . r~~~’t , thcorp-rates t h ( -  matr ix r~ ti~ d and ~~o~~Ccs
i ~~i; in t : .o ~JJ~1 I ;rc~ ramn1nc1 languaqc . In accordance is i ti . tii,

cx ~ t t - roi , a Sc lect ion is r~~lo i~~tween tk .c~ T•LSt 
~~ l icaLlo of

—-‘ s u or .  i ’  ‘o~~ ’ ~~ — i l ts tr lnu or cau}~1r l sC r (
~~ TUtflr .

~ x .~ o. o~~ r I . . s I c’ r :~ 1~~i io ~or. 1~~: ’ i ~~~~~~~~~~ ~. x ~i _ ~~t I
. t r .x ~~rr. a lr’ ’ nq :XY~~s csi— n~-~ .

tr- r ~~~~~~~~~ syn tax and s~ nt i c  descr i~ • iou cf t x /  - n - usc r inpu t ,
or . ,tur t-  i s u i l  in ~ i i lu s t ratnd witi- ti5’~ ob~~~:t~~i. ai -t Il catoiiu .

(DM 10 ,--)

i. ~-iivu .cr h ardware 1-Ictended J~lcecutive Pr iiiij tlves for Prccess Ccri t rol KFK-PDV 4
;~:5.ilschaft f o r  Fernforschiiig mbH ., Kar lsruhe
Hepcr t V!Y—PTE 4 , !4ni  1973
11 pages, 3 figs.

1~. is re~airt describes on the basis of a layer strn.xlture for Irocess
im tro l set t~~ re the suLxllvlslcri of the operating syst~ n ni~~leus into
-:asn~ s cf ~ ct~ut ive pr iniitives which n~ y ~~ cal led b~ inter ruptroutlnes.

( t ) M ~i,
— — )  
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hj ertistreith, P. KO~~rann~ KFK-PJJ V 5Performarw~e characteristi cs of tcxlay s process
a ntrol xztpiters

Gesellsctaf t für Xernforschunq !Tt)}I , 1<arlsrube
h#tpDrt KFK—PlYi’ r , June 1 ‘7
~5 [~ S~~ S , 8 figs., refs.

This re~x~r’ rev n~.o the state of the art in ni dern process
(xTrputcr .-u For this pirpose a representative selecticri of
1 7  American and Eurcpean process o rputers was examir~~1.
The r~ st ut~xirtan t characteristics of the central processor
- . r its  have beer determined and a cxiparative overview is
given inclt~~thq a discussion of performance data and their
s a t . t s~ ical dt stribution.

ar ~~dit iona l investigation of 256 process c xJi~~iters
.~~~c rat no dur ing the past 7 years trends in the devo 1o~ t~ nt
of hardware features such as t ord length , cycle t u T u , in-
strict ion set and adressing m~3es are sh~~n.

(DM 10 , - - )

P. ~~rthriirsi, F. Karis: 
—Iu t& - roc~ive dialco systc~

- èscllsc~uaft für KemnforscI-c~rs s-li) , Karisruhe
Rt- ~ ~-rt FFY—PDV E , July ]973

- 2 a tcs ; , 16 ref

The essay deals i - i t t .  a E i ,~ilco System (IDIAL , Interactive Dial~~j Systen~)
ir .tc-r lace Process Da -0 Processir-si with its Environment . The initial

.1t:-cr iptiu.r .  cc ve:rs 5€-vt-i 01 tasks and the r:~iir. deniarids which such a
::i a : ~~~. y ~ t c r •~cst h i l fi l l .  The var ious interface points are then present-
ed and iescrited . mc- interface point betveer ~ 1r. und Dialccj I-yster
s:1. ~-e esix7ciallv in-depth. Relatedly, the proposed Dialcx3 Lanctuaqe for
the Dicl~~ outer : ; - ~ v i i i  be explained. In ciosin~i , several evalua tions
I c r  t1ie ~ •-~ :c~i( :  Lit ~or. -~f the syster are tc be presented .

(DM 10 , --)

_ _ _ _ _  KF K-PDV 7
~oss~Lil i  ~.. u ar~ t lir~~~n l ions of a~i ’ v~.i’ ic speech re<x gnlt iOti  1 ’r  crsrriand

or. -~~ : • rol r - n r T ~.

Y , - r i b . x  s t-ins rl,i1 , Kar isruhe
:‘:-;-,-~~~r . ~J-1~~~~’. ~ .7 1. 1 , 7 ~

• 13 ‘ist; .  • -
~~~ r i

Ar. ar~.d . - s uf tie ;‘ . 1  t i .  - art oh autcznatic spaed; reccxJru t ion

- s ~ -t ; , • i’ ti~~- is - - r isit ion of akx~ it 10 o~tr~nds in a~ntrol rams

is f , - JL i: s -~~ . ,r r , r — r a t s -  of 1Q~~ ar~I a reject ra te of
4 r .o’tro t ion :,o’•rn are br ief l y descr1l~~J. Irr rov~ rents are tics

? .L. . e~~j .:t, t ;r. ‘t n . rular f ue i r e•

I f i l l  S tas • , t lw ;i~~~ s -I reoxpiition syst~~s must be speaker—
a,- iv. . .ird t :~~- sigma! traciru-j has to i s -  done in the presence of

a~~*ist iC rY i se -Mth a ~~ i se—cance1iiru XT1 i crophCJne . As a start inq-pouit
f t i n -  ~~~~ I i i t~ ion in cz-ntro ’ r xms a procedure with third oct ave
f i i ~erInq . t thi• az-si ~t~i1i t txie normal iza t ion  is desrril-sxl.

(DM 10 , --)
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H . i i c i s r t : VFK -PDV 8t riv c f a i l u r e  ~ eu - c-s i t -  i n Technic-a l I’rO’-s-~sset;

,.-s.h sd.at t für Ke rflforscf;urig r t H , Karisrube
(4~ sor ’ l~FE-PD\ 11 , AiiuUSt 1973

~c- pact ’ s , ‘-8 m I s .

1 i ; ~ s-rriir~ of Li t erature is inter~~ d to be a base for further investigations
or. the fieid of fa i lure di~~nosis (detection and localization of fau lts ) in
‘ odin ; cal rocesses • aans;der l ng the use of process ~rpiters. I~~ tried to ch-

c general view of n-ethnds for process st~uervision , i.e. the c~~tectic,n of
aol and the resulting steps to avoid d~ nac~ s. ~*t used all bibliogr~~hxcal

fat  a -a  got notice of.  :‘ti s stmrtary presents the state of July 1973; provably it
is T o ” cxr!.lete. (D M 5, — — )

P1- S
HariWare extended execut i ve prir-itive : for process control KFK~PDV 9
syt t n r-t-- (2. ;nt emrs~n) ia t e  report) : executive prim itives for
~~~r ’ i i r ; ; 9-ace ranao~~~~ r,t

- ~-seIlsc1-.af für  Fernfcrschuxv t rtIb , Karisruhe
Repr r ~TY-Pt7’. 9 , Ju ly 1973
2 3 ~- 1s;es , 3 refs .

Three altcr-r.at i ’.’e realizations of executive primi tives for
the r.ucleus interna l s~Drking space imariag~ rent are revie~~d
t i )  -J i u cussed . 

— —

P. Tiari n eck , I. Schnarre , K. Wagi~er :
MUL l  - M ulti Level Dialog System , KFK—PDV 10
Multi le vel b ial og Language - c escript ion of language and system

- ;ese ll scha f t fUr Yernf or schung mbH , Kar isr uhe
PL’.’-report VF )< PDV lo , c~tther 197 3
147 pag., 2 fig.

V olume 1 (KFY-PDV 10) describes p machine and pro blem indepen-
- tent “M ulti Level Dialog LangUage ” and its implementation , the
“Multi Level Dialog System ” . The system offers a choice of
different language-levels , so that users with varying system
know l ed ge have access to the same computer functions. The
defined language may be modified and extended at any time ,
even during operation , for which no additional programming
i s required . The user has complete freed om in defining the
com puter action associated with a given Input (i.e. wi th the
semantics of this input). Furthermore the volume discusses
the adaptation to a syst~ r (installation) and the adaptation to
a se lec t ed problem (application) as well as possible subsets
of the MUL I-languag. and the MUL l-system . This includes the
definition of those par ameters which are required to tailor a
sys tem to the special need s of a user .

Volu me 2 (XFK -PDV 11) contains six case studies. For each of
the.. itudies a computer system Is se1e~ ted ard the r.qulred
specifications are given .

(DM 12 , — — )

— .- —... - - - -- ,- — - _“-o



P. NaTned , I . Sthnarre , K. Weqfler ; V E V
141L1 - ttilU Level Dial~~ Syst~ n , I\I

.‘tilt~ Level Dlalcxi L.angu~~e - case studies for application

.~s&- isdi~cit 101 Vi’rnf -i sct ;ccrcrj r*J i , K,u lsru~u-
P - —~ e_j.n.a t. , r i ]  - -~~~‘ 11 , - . l s s l , - t  1 4 7 .

1 (KFS-PIY’.’ 10) ~~sa-ibes a mathine az-ui prthles independent l’tiltl Level
)islng Langu~~e” az-wi its lrc~ l ntatton, the “l.tiltl Level Dialc~ Systen ’ . The
systen offer s a d~~ice of di f ferent languac~~— levels , so that users with varying
systen )u~~~ledc~ have access to the sac~ 1~ s’t’er functions. The defined langua~~
m a y  be ntxhfied arid ex ter~~~ at eny tine, even airing operation, for Whidi no
addiuonai pr remsirig is required. iI~ user has n~p]ete freedom in defining the
cxxtplter action associated with a given inpot ( i.e. with the sementica of this
input) . Furthex~more the volcr~ disoisses the miaptation to a systart (installation)
arid the alaptation to a selected prthlen (application) as sell as possible
subsets of the &Ll-laru u ~~e &xI the t4LI-systen. This includes the definition of
those parmm~ ters whid~ are r~~uired to tailor a systan to the special needs of a
user.

Voluse 2 (J~~K-PL n’ 11) czrn tains six stixties. P~~ eath of ti~ se studies a tzscpiter
systan is selected arid the required specifications are given. 

(DM 1 - - )

I.. is:
Interactive Dialng Systset Part II KF K- PDV 12
Gesellschaf t fUr Kernforsc±iung 11tH, Karlsruhe
1~ port KFK—P~ J 12 , Oc-td er 1973
4~ pages , lo diagrans , t fig s . ,  8 refs.

The study deals with the u.ziiplencntation possibilities of the interact ive dialng
systen ~~~~~ This is handled in three steps.
Step 1;
Off -Li ne definit ion phase :
Generates a thaing systse~ that handles special case ~~~lications
Step 2 :
Syntax testing :
To insure that the syntax of the given thstn.ictions natd~es that of the
thalng systat
Step 3:
l~~~ le ~~~stX’uct lori :
Contents az-ui task of each rrs:xiule is written .
The new prthlan oriented langu~~e PEARL will  be used to pr~~ ran these three
steps. 

( P M  ~~~~~

- a ;ys ’kr f o r  2r~cc ured r anru ng K F K -P D V  13
&- .ei.lsd.at t  f~ r Ko rni ort.ci iung 1T1j11 ,VMlSrc ib.
P)Y-v ro;,, r Kkl~-P1J’,’ 13 , (s7t~~er 197~
lo~ pagec.. 18 1 igs., 2 )  refs.

~ a s  ;-jt- . l az-x~uage C~Ut ;L is used f or  the analysis c- I ~~nplex ~~~ iorr- , for
‘to .-  un . ra  ion of portable and edaptable prcx~r ans az-wi for their  c r~ 1. - i t -
-iv.~~m ’ttat icz ; .  A prc*.lcso is analyzed , solved , arid docun~tntnsi grapf u - . -dl ly  I y
- t .e~~ ise refir se rr The first step is done by nrxielling the prc~~lct r’ into a
j ra~..l , in , it , i& . ac’ ions arid dat a are explicIt ly represen ted as nodes. Eaci .
ei,rn~r.t • action or -kn ’t c.tn , is ther. ref ir~ i ‘ n tc a struct ured rio ’ of actions ,r.~
-3 ata again. Thus ;.tfcp by ;te 1. a t uerar ci u cal solution of the problar is .1ev.’-
m cxxi in the form of a set of graphical rrdules. The GAt(SS macro processor 1’ -

~ 
-

rates the prngran wt of tix •~;. n~~Iules. Both , the (~~sign language and the
m acro processor (~iL’S~ , 1cm -  the central ‘,rut it ;s ’nts of a lai uac~~-i r o~*]n’1i ’
prngrattcii ru l systnr . . (P M 10 — — )

_ _



I I .  Unhehaien , B. B&~er , ~~ . Gdhring, chr . Scltn.td: KFK-PDV 1~‘Cvi llmic”-Identification f’etJ~~ ls
F~~al uat Ion of Li terature arid Revi ‘~~~~ of the Methods

“s, llsch af t f I r  Kernforsd-iung 11t}I , Karlsruhe
!r~’port fl’~— P lY~ 14 , August 1973
7~ pages , ‘ 8 f I g s . ,  4 tab., 142 refs.

The basic reports regarding the on- Une parm~~ter estimnati cx~ rreticda
JVt - heen se lectnd fr at ~ a variety of papers , arid ~~l lected in this report .

P- cxzisideratio n of catr ~~ structures , the di f ferer ’- “~ thals were daisx ~-str atxxl in. a c~ nc1seid f orm ar id cxiipared criticall y, as far as possible ,
: . - o .ixul to ‘.he~ r ~‘f ficiency ar id practical application. (DM 10 , — — )

W. R amber~ er
S t . t m i  ‘ ) p t n m n i z . t t i o n  of T e c h n i c a l  P r o c e s se s

Ges * ’ l l s c h a f t  für K ern fo r schung mbH , ~ar l sr uh e
PDV - B e r i c t t KFK- P DV 15 , Aug ust 1973
r t~ t e l t e r , ,  12 Ahb .

The sot iv a t i -ri for this survey was tci give an
introduct ion in the techniques for the solution
c-f  . . ~ . t i m i z a t i o n  prob letn s in a s t a t i c  behaviour

a su rvey of r h . quite volus i rnuou s
l i t e r a t u r e  w h i c h  is not at  a l l  comp lete .

‘~ e surv ey is based on a syst~~ at ic  d iv is ion  of
experm ~~en t a l  opt imization strategies . I n de ta i l
s~~ e ‘erms and methodics  are explained by means
o f  sone process exa mpLes , modi f ica t i ons to these
p r - c e s s . s  a re stated and their essential advantages
- r disadvantages are b r i e f l y  described .

Howev e r , the su rvey does not enter into concrete
a p p l i c a t i o ns hut describes in general the possibilite s
of i i ,  experi mental  st atic optim izati on.

The l i t e r a t u r e  mention ed lays no cla m to be co~~lete
and is stated t i l l  March 1973 as far as known .

( PM lu , — —

I n t e rr u p t  P r i n i t i v e s  f o r  Process  Con t r o i  sy s t ems  KFK—PDV 16

a f t  f U r  V p r m f c  i s  ( t r iO n i - I t , Y a r l s r~~ -e

N V I-~ r c r r E V — N  V 1 , Nr. v r T r l e r  1°? ~
22 ç - . i u . ’  , 1~ f i g s .

TE is r ’r - ( r~ 
- ‘ s c r i t o c  or . t)” b asis of p r i o r i ’ y

l r t e r r - i I t  ‘ t y ’ ; t r ’ r . t i e  d e f i r i ~~ i c n  i f  st a n ( I . ~ r d i 7 —

able ~~~~e y r ; ~~’ p r i m I t i v e s  f o r  p r ocess  cor , ’r o l

ty~ f’r - s , ar H t ) ~ .’ m a n a g i ner - ’ of  interrup t casca-

- 1~~s w r ~ ~ . ‘ i .  -e oc i s .  (PM ‘ , )

— - -- ---.



R udi F .W. (rinln - - -
~oinpari son of se d u n d a n c y  Reduction A lguri th i n s w i t h  respec t to Sy stem KFK—P DV 17
r r - t e c t ion t ’ s ing Process ( ,,ntro ller5

C,o ,cll sch af t fur Ker n iorschun g mbH , K a rl sruh e
PtO?- rep or t KFK — PDV 1 7 . February 1974
33 pages , 57 ~~~~ . 7 tab .

The advancing auto mat icrn of technical sy s tem s requires an adequate
auto m atic sys tem—protection - in c l u d i n g  the sy s t em—con t ro l  is one part —
hy u s i ng a pro cess—co nt r ~. l l e r .  Sy s tem—d a t a  c o l l e c t i o n  is  one main  problem
of the s y s t e m — p r o t e c t i o n . The data  have to be f ree of re dun dancy (as much
as p o s s i b l e )  because  of the l i m i t e d ’ st o r age—cap ac i ty  of the process —controller.
With regar d to the g iven re quirements ten redundancy reduction algorithms

ave been te sted  w i t h  s i x  signals and have be en compared with respect to
th e main criteria ‘compression ’ , “errors ”, and ‘computer load ” . Four predictor—
and in terpolator-algorith m s show to fit best to the cr i t e r i a .  (DM 1 ( , — — )

N 0. I)~ger~Iierqer : KFK-PDV 18Hardware extended executive primitives for pro ~~ss ~~~trol
syst&vi - Synthrcni sat ion primi tIves (4. thterr~ di ate report)

Gesellsthaf t fUr Kernforschure~ m . b . H . ,  Karisruhe
Report 1~~K-PW 18, January 1974
27 pages , 7 fIgs., 4 refs.

Thi s paper descrihes executive primitives for the ac~~~ss
syn&rc~iisat1cei to shared data arid for the synchronisation
caused by events used to xordiriate parallel pro ossses.

(PM 5 , — — )

v~ v
_ DDV 19Hu~ ,in )pe r at or f.ar a C t c ’ r i ’ ,tici a nd C a p a b i l i t i e s  in Psi l\

*- r :o rr.ir- .g P r c c & - ~~s C ont r-- l Tasks

- .eir : ls u- a i t  ur 5criit ~~r~~ f iing r h I I , Y ar ls ruhe
P ; r , - p - r t  tJ’N — PD V I , january 1974
.~~‘ ~ .~ p t’S , C f i g . ,  i- r e f .

Wit i th,o increasing ust- - - t c rrpu te r for i r - c e s s  cont r~ l and

~- r ’ i t - r i s i . 1 t~t~’.1!1 op e rat - r tasks become in c r c’ .ising ly more
1~~ e. ec~ a l l v  sifi n responding unforeseen events. There—

r,- a~~c~- in h i i c h l y automated proc es ses , hum an operat or infor—
- .,t on p r cc’ssin g c a p a b i l i t i e s  are of prime importance.

t is the purpo ’..’ of th i~, paper t - - analyse huma n oper a tor
- f. ..r~ - . r c - t i c s  in pert rm ing these tasks in order to
ac hieve a -et t ’ r ir .te ~ r a t 1on of san and process. (DM 5,—— )

V .  Ets chber~ er~ K . Ziomerma nn 
—

Visua l Displa y Sy stem s for t’se in Process Con t r o l C o n s o l e s

G e sell sch a f t. fur Kern fors chung inbH , Kar i sruhe
PDV-re p ort KFK- PDV 20, January 1974
43 p ages , 12 fi g., 3 tabs., 101 rets .

V i sual  d i s p l a y  s y s t e m s  are the most im por t an t  information
output  dev ices  f o r  use in  modern process cont ro l c o n s o l e s .

T h i s  paper g iv e s  a surve y of the different kinds of d i sp l ay
s y ’. t e n s with reference to numerous repor ts. Because of their
impor tance  e s p e c i a l l y  CRT d i s p l a y s  p r e s e n t l y  ava i l ab l e  on
the market are covered and des cribed. 1DM 5,——)

- —~~~ -~~~~~~~~



H .  ~~~~~~~~ I .  W.i i d e l i c h
“ - t h - d ’ - o f  H - l ~~- t ~ng a nd 1 - - c i t  in g  t w i t ’ .  c-i  c o m b i n a t o r i a l

nd eqo .  01 c c l  c i r c u I t s

- t  -c i i  Oc - ot t t - r i .  c t  I - - r ; c  I- cing r i - li , i i  r I - r u l e
(‘i-p r’ • \ 2 1 , “ cr H 1Q74

5e pa i- .- ‘ , .~75 r ,  i s .

- ,  ~-r i - l  c c c n s i d e r o t i - n  of t h e  a dv ,l nt ale- - ( I f  au tosa ti c

f a u l t  d i o t n c - ’ - I L  i t d i , c t a l  sy s t e m s , th i s  report d iscusses the’

. t~ - d ’ .  - I d t . - t  i n c and l o c a t i n g  f a u l t s  on the  g a t e — l e v e l , w i t h
cul.i r , - r 1 h , c s c s  or c o r h i n , i t o r i a l  and s e q u e n t i a l  c i r c u i t s .

fl is .~~ r t c i  ( - c & d  on number of r e f e r e n c e s  g iven in the

- -  ‘1 , - n d i > .  (DM 10,——)

R. Moo g:
Recogni tion c’f svmh I s  on visual d i s p l a y s  (Recom mendations fo r  —

equi pmen t desc i-nc- r c )

Ce se l lscha t t for Kernforschung r h H , K a r l s r u h e
P . —r ep ort KFK—PDV 22 , Ma rch  1974
2 ! pages , 26 f i g s .

TI is repor t d e als w i t h  d a t a  concerning human factor ’s informa tion
rel a ted to the desig n 0 v i s u a l  d i splays e s p e c i a l l y  CRT’ s. The subjec ts

covered i n cl ude leg i b i l i ty of alphanumeric and other ele m entary
S~~ft( I’i5. (DM 10,—— )

Pcc~ er , e t. a l. : KFK— PDV 23
\~- p l i c a t i c n s  for p r ograr r ab le external n o d u l e s  j r  c o n p u t e r i ’ d
r I - u -’’ . contr c - iv ’ . tes s

u s e l l a c h a : t f i r  Kerr.fi rschun g r - h H .  • 1,- t r i s ruh e
P~~~— r e p  r t  V F V — P D V  2~c , 5’ar c h  1974

I i i .- E l i c c i e n c y  01 c c - r p u t c ’ r oriented p r - L e s s  c o n t r o l  s y s t e m s  can be
i n c r e a sed by progra mm able d i g i t a l  and analogue modules u h i c h  take over
special tasks f r ont the central pr o cessor u n i t .  Thc- y make p o s s ih 1 e  the
introduc tio n of d e z e n t r a l i z e d  structures.
‘irc- d i t f e r e n t  a p p l i c a t i o n s  are described and di s c u s s e d  in v ie w of

— economy
— a c c u r a c y

speed
— r -o du la rit v and
— r u l i a b i i i t ~

(DM 10,--)

~~~~ r~’-~~~~ KF K—PDV 24
- -c  - , i  e l  ..quc r ec e n t f r  i so .- I Di  a;  ard A’.’o c c i t t  d 1 ct m l s

- u - I l ’ . c i  c i t  f . m  V e r n P r - h u r g  - h P . , K ,ir l sr u h e
I t - V — i ,  - - r ’  v f l — P I - v  24 , A p r i l  574
I S  p - , c a

‘- c ’  p u l l i c a t i o n  n t ,Ic ns a questionnaire ehic f can be used b o t h  for
- ; , c i c a t c n n  of user Req ui r e r-ert e. concernin g d i s p l a y  and control

~a p a b c 1 c t ~~es and for a n al y sis of c h a r a c t e r i s t i c s  of t - x i s t c t - g  e q uip m ent.

T u  r ,’ s t lonr aire is pr~ot’de d b’ a st’ or t i n t r o d u c t o - r

(DM 5 ,——)

— - .~~~~~~~~ 
- .- -. — ————.—.-
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I . - ’ . ,  1 ‘~ - -  r ~ . rn: r - I a’- - r 1 H • r i  S cii
I’I — ru ‘c t ~3 -. I -

‘ ~~~~~~~~~ I ‘ 
— - ,

~3 Pl e ”’ . . I S  : - ‘  ‘ . , 2e’ r. ‘ s .

Iii g in - u - r a t  i t . - - p .  cii: c t -  ss’ st .- - i d c c p t i v . - l - . t i  ‘ - p t  m . d  - r e i n f r
ap .  - c a l  q-~- I  c O c - n  ~~ i to ‘ 1 . -  . 1  ou t  f a — a t  t i  v e r s i o n ’ .  of
u; ’u  r a t I n g ’.’.’. t e t m ’. . 0,  f e a t u r e  tm . i c c l  t I , - ;.- ‘.‘e r s m o n s  d i l  u - c  i s  t 1 ~~-

o f  t I , : , , s o’: f ‘ a s t r i  l u r e ’ . .  I~ o c d o r  t o  I- , - a b l e -  t o
ci p -c r . -  t i  d c : , - : ,  ‘t r l t i -  d i i . ,  - f r - t r y , i t , -  cos t  v-I c - h
a r c  s • I ‘.- . - - - : 1  , it .1 S t  c u r :  - - i r e  cons c c l ,  r u- - T b ,  - ,- - r u -  t i c  - I c
- ‘~ ‘. - - — -  or - , d a t  1 i 0 t ’ “ ‘ - ~~ r y  I - :- I i - , -  - ‘ t in - s to- n - i n c  p c i  t i l e

I nd  ‘‘ . cc ‘s  0 t (  - 0’ r i q o i t e d  t o  4 - 1.- c u t ,  t t e e -  - - ( c t  l i ~I~~~,
- c - c ~ - u ot  ;- t I d . v t ’ :  - -  - 

~~c 
j - of  c - l e o  , ‘n t a r v  d a t a , rec o rds ,

(D M 5 , — — )  

an: :  ; .,  F .  i~ - t t -r KFK-PDV 2E
o-)fl tXc i~. a1~j r i  : r_  fa r  j c i c - 1 tLi t  t i C  oi-. ; r X 2 u - s i ;

~-i - t i  - —  t .- E~ 5at c-r s

I. - -c 5t~~ci I t ir  hc r ::lor:;cI -ar, - 7  ro. L.i:. , r~ir l t ;r ca t e
~tY. — i~ ca r t  r T r — i t ) V  ~o , ~~ - j t ~snbuo-r 1974
m b  ~~- c c c : , .~7 f s ., 1 tan., 6d rota .

~‘hu- nic- -ea t ~ajnor t I e - . ~c c i v ,  a : -ur’.~’ -v  aL~~at tic control ncne3nL-a

r — asnk-ra ;cnr .o i  o z:Cr c~ icc systems which are es~tecia1ly suitable
f -jr ta:c -a ;, .oit ~. ~i i n u c t  dic ;t a l control . First of all , ~~ntinuous
c~r.Cro~ oro am ‘.1 s l i n u d , concen trating on tice Pm-algorithm in its

vrn:; arei r.i.mi~ ficaUons. Furthermore , algorithms designcx.l on
tate n’.joi: -tT t c g -  ccxnpensaticri of ti c- controlluxi s’1-ster in disorete
r - -~.r-  :- . - r . t a t cor , are corisider€xI . Thc- ixast knc,~n algoritl sn of t h in  class
~S t a a -  ciu-t ine’at  r ’- nj c ir ; a-  a l j a r st ~v , which can kxt- design~ 1 in t i e

r e - - u ’:nt cy c a rte ’- as w i - I l  an in the t ime r ange . Further classes of
a . -~or i t a r :  ar c t.aosu ; with f~rose -t structure, wt.ich are o~ttiituzcd according
to a criter~sI, ;;~~a.ial ;- ,r,trna lc-r far stc~ hastically disthrL~xi systems
it Well d 0(111 usear aiqar iti rns .

:~~. n un t , cri,d literature reçxesents only a selecticrc of the existing
0c,c t~ ilsaticxis Ic this th~ raj . (D M 10 , — — )

U . KF K-PDV 27
P rcmk - era’. ‘ cnr’r’t~ I catJ on and data ac~~ui si tin in cznrputo mm
o~ 1t  roiled p rmduct ion systers

~~~~~~ cf fUr Yen-tforsditrc q rr .b .H , Karisnise
PDV-rs’çxart V}V-PrT, 27 , 0ctct~ r 1974
4’ von’;, 2! f1o~ . ,  21 r ’efs.

Nxpu si t  ion. c-f c~~% rcI t J r i c i  data , particularly in coirputer—caitrolled
c n a -  . iprrnt , fr rTs the basis for improvement and rrczUtorince of the

I ran seqs~ n~~ as well  as the basis for control antI cptiiri zat ion
of the production prmx~~ss. This report c~ als with the probleirs o f
or- the data aci~uisit in and with comxilcatiorm between man and
ammim sition myst~ r .  f r  aa’lulsiticn plan will be presented in wi’dds
~n’u - C:- ’  lomrpnte.r , aTtnected to one of the production coriputers, w i l l
fe  or~ Icjvc.d as a onnt ral data acxp iisiticxs point as well as for data
ry,r onr~~r

-it I ran. 
(DM 10,— — )

_ _  _  —~~
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~~

• I i:- - 
~~. 1 I , V i i  I -  m it ’- 

.:i’ , 1 ’ l f ,  ‘-~~~
5, - n- n , ‘ m c - . ,  ( ‘tif . , _ l r’ f t  -

0 : , -~~nn-r:- 1 ’ , - ‘‘ : - ‘ 0’ -~~r I r - I  n ; ’  In: t . n - :  ~iu- ’.s - I s’ . . I :
ta t o : . : - .’ - ci a-’ m s .  ~o: la-ce ’,- . Py ~l i  I i t ~e - ‘ I , ’ ‘- n e ’  i - - i  - -

c c I i n ’~~~ ’ t - ) t -.~ \ C t r i ’ i , -  c c ’  I - n ,  n t - ~~- :- ’ c - :  , cr - 1 1  •; * c C
- ‘ - a - . -- ’ : r t i n ± ; l c i -  a- .- ,-,

~~
- ‘-

~~
-, 1.

1 It 0- ’ ~~~~- ,1~~- Il c u - r T : t c  1 ’  :1:57 1 - .  mn
‘‘.1 ‘ a: ~ s , 1 • ‘h m : ‘ ;.-- Id I t e  cIa-ct ,t. u r Lrt- I -- , - mc i l  -

‘n - r i :  - c i - :  n : : n - I - n , f r : . Thu I 1 . - y c I  m 1: ’’.- of tic nn’’a-C’o ft— nI. a~’;
i t  * - - ~

- : t n t . ; ’ - m i : ; -  - rc’.it .c— ’ c -c , 1’; cc  e~ 
-
~ e.lr c : u

sir - - -. ~l en - - r. ,cir n 0 ’ i r : m t t i t a :’ c n ,  ‘
~~~ . -  t , - ~a - i nc c ,-e: ’L tl ,ir

c. - - t ic cu- In  r~~ _ :à~~ t i - c  -“ ‘ i t i  - t I c  ‘ 1

‘ t~~ t . - - ’ : ’ - - : :  ~f ‘1. sIio i .- :: l i t : , ye ‘; ,i f t l t  r , - i ~~r.nt-’:
o c r .  alsc- 1. . -

~~~ ‘- i : ‘ I M  lo ,—— )

for .‘un trc-l station design KF K—PDV 2~
:; ‘-t l scLif t  i hr  Kcmforschung m .b . I1 , Karlsruhe

)‘, — r ,  -j rI V }-’F — l 1 )\‘ 29, E~~tober 1974

;‘.t ‘a- r .an ~~j jr ;xci.i tc- classification of various processes according
is h-v’-ls - t ; c i a -~~ct ~~on “lc~ — average — high ’ the layout of the
: . u x c i i l  :; tc it l i : t a :  on a central desk and on a secor~ ary panel is

as a ~‘. ;;;:ibility of designing Tixiern control stations
r a I-ar t w i t i t . a high level auton~ tiori . The requ ir~ t~ nts to be

i t  t hy a. r t t r . : j  ;;yst.onm ; in respect of I~ir aits-r s -are derivexi frcr
1 ~( T t ~~’.i C 1 ~~ ‘i -  1 -C- ,,1. a - :  - t~~ convent iona 1 control stations and ~~~
c1’~j t u ;r i a c a a control a-t,~tior,s. These four control stations are

;or ~ ,,r ’o I with e m p hasis of the aspect of disturbance.
(:1- i  -

~
, , — — )

F. F~~~f n- r ’t. X ;. Lar-~1vogt, G. Schrtder1 13 . -H. Trarukier KFK—PDV 3[
*‘1~ ’s-f ~~f’ f u r  Kerriforsehung nu.b.H., Karisruhe

Ru ’;xcrt KJ”F-PIN 30, t~’c~ntieer 1974
cm l’ ~~~~~ 25 figs. , 128 ru’fs .

L)u.r irig }, enis contro l with data processIng syst~~ i the analog process
‘. .i: cal lu ’s 3 cave I e be adaptaal ti the digital aiaçiuter. Oanventional thstru-
n~ nt ,, t c i i  - systtaiii aM t i .  - ir aii~x)nents are characterIzed by the subs~s~uent
.~iapt c ’s - - ,  l i t  u process control ar~t*Jter. The presented papers si~~w the nain
‘ii f l i c u l t i u ’e ;  wia l .  the a~~ lica t ron of tx~~1itjo~~l inst riJisantation sys t~ Te
aM a.ltermtlvu’Iy sh~~ l i i ’-  essential tharact-teristics of an instrtx~s’ntatIonsyst~ s with I r .a~uusry-arcalog signal representauon .
I~ .-:,. conspicious diaracteristics are

1 . sign al :;t r tx turu ’ al l~~ s suiple Ir~~q~ ris1ve di gital conversion ,
2. ‘-xr-.’l 1.-c t trans t er characteristics give hicd-m noise izmtinity,
3. h1~~s systi~n accuracy I ‘or cJ-iarg1rs~ fairjxt~ses (wei~jhinq tt’chrcigue),4.  hi~~-c r es i i , d - c i  i t y  by parallel sigma l channels c~ tx the digital

bus— i ire- . ( 1-1 10 , — — )

a-—



-r a i l: r t i t l : KFK PDV 31
~~~~~~~~ ~~ a- ’  r a -r c u i uy.,t  c fl w c t n  3 o x o - ; ; ;  , c i T ~ *iter

.- t ; . - l l : ; u - f , s i l t  ta ct l ,-ti:Ir .c ;;c:I;~icn t ta- .b.H., i i i  l : r c t u u ’
KFV—I’t~. I , ~~~~~~~~~ l ’t7 5

-h :cu ; u o , 4 I i i tt- . ,  7 l i l a- ., re f s .

i c ~ oc t 1- - - - 0 1 3 -re ‘~~~t was I ; . -  cos t rni nhlc .l oi,, t ci i , I j r ’ a:u .; - ;sI- r; . By
a -ana-- c: tl ;s :;~~

- - .‘ ,t  . . ia -i it - si i r u c a  -n has t h u  ~oss thu t l y of St ia-i intl

‘ I . -  l.i~ a - .- ;; : :ts r — a - . - i t ; m l t , - r t ;  to - 3’t ;rr ci’u- tIm. - ct c;ts in c-.- -urco - - 1  o~x~rat ion .
- ‘ nI ; -  I l inear r’ ‘it icr., :C ; have I n- c r -idaj .- ’ ed hr - t ;  -u - t i e ’  j u i r .  ra -it t a- a- f

i rca:: u- i - - ccci cc n -i-sn cr:-ct r-c - I . Ti.is r c ’j u  -r ’ t i1VOC -ì r r V ; u~~ - -f
ia -ta - ; 1 ccc : ‘ - x 3 . - x  : i - : u c t a -  -.-.-;tls a sof twari- jaic-ka t,- fcr linear

(D M 10, — — )

1 ,  Var oi .c , G . Hubow , L. Vo,’. j .Webe r KFK— PDV 32
P r a - l ect t a  studio fo c au ta -n - .itic t e x t i l . -  l i ’ t e r n l n g

- o l e  I Is a - a l t  f . m  I - c  .1  orschung m r I - I c , I ir ls r- ah e
r : v — r e ~c’ i t  KF I— 11 ‘: 3 a - , :ar.uar y 197
l l ’8 -,. - n ; . - s , 58 fi g s . * 3 c ac a ., 13 r..- f s . 

n c r i ~~’;o: ;  a- f t h u  s t - a - d i e  f o r  a u t a -  mt - a ’. i c r  ‘ c x l  d c  a - , m c t e - r l c nq
c r a f t . - ’  r ..-x-c-,.a-c:-. cro r .sjsts , c f  t : ; r e c  

~n i a r u -  1 sa - . ~s t o . . - -  f undart- nta ls I t t e  s tud i o f t  z- automatic text d c

~a t ’ e r n i r . a- a:;. : ‘ h e  r e a s on s  f o r  s c - tt i r . 7 up s u a - h  a s t u d i o .  On t h i s
i_ d e l i s , I : .  t~~- t  of a St a - l i : -  f i r  a.:e a -rat ic t e x t i l e  pa t ter rcc nmn is
,- s ,n:r .,- : th m i - a - a r t  t a -  i t s  u s a n i l i t y  cons i - Ju- r i n g especially , u c c , r , ) n l c

Is. The r e s a l e  :c~ th e S u g g e s t i o n  to start w i t h  t h e  f i r s t  leve l
~c f  r e a lis ati ’ :;r . : A u t  - r . a e i c  f - a t t . - - r n i n c r  I . .’ carpet Jacquard weaving .
‘
~ ~..c . -  .5 - f o als ~ i ’ : I.e ft-veloprn enc .:f t i , -  stud io for a uto matic
t u - x n I I u - ~~~a t ’ e r n m i r : q . Th e  t i r y t  part iiv es de sc r ipti c- n of devices , 

- - c i  i-ant t i c - l o s -  r c ~~t ion of sof tware - - -n ce rr -in g the p at ter nin c~ .

- — * 
- f i : a  y 1 , 5, - n t S ‘ 1€ ’  i t s - f -  n : b . e - f a -  i i  c. - in the St ad to and t he

I i a l o . j  : * -  .- - f - . -  : a t - i  cr. I - at ~ ter . (I ~~ I , — —

cc ial- Lo -: - 1 -~~-js .- - ,.:‘m- . st ani ard i. - ,--; In.t e tfac e s KF K PDV ~3
-~t - -.-~ ,sc r .a f ’  I ~ r e ’ - r - r t  r a c h u n g  cbH , }a - c r ,S : . t .e
I J ’. - r e ~~- :- r t  •FP— ci.V 33

~ n t a ; e I . ‘I ‘iji.

: - .~ u o c c e ~~t . s . i e . . - l pe ’er ’ a r t  - - . -; s t r a - t c or . a- I a .f i g l t a l  t n i a - S c i s s i O n
sc cc’ em’ . , , l t a m i e  b r  c r c  :.a t r . e - : t c m- . f  c - - . er - . t r a i l z e 5  ~ro ce sS ~.erc; :.-..s
is  c’- x cr ibe d . T’.e Syst er e a s  c t a -  f~~~lu~ inq c h a r a c t e t i s t i c s

~e , I a i  t r , , r s r r . 1 s B l - :  s i c t e c  f o r  ‘ t o  (- cr , r , ac t , ca - , of a O a x c t - ,ci- -. -!
s , c s e  a ’ to n S  ‘-a. h a lma -i  ~~

‘ - - s a -  a 1- J r e saes / f t r t a - t t O n ~ -

- H 1 4 r . sy s t e m  , c - I i a b i , c ’ y  c ’ , ~ ,qt - , a ~oub 1e sy stem w i th a c t - r a t I o

~1 rc~ I the - r .  car t t I -a-c c ci  c-n.e ct a ;  cod t rig m a - c -  I~. r e a lows 0 r~ -
- c -  ‘ . -a- . ..l s, l . s ’ a e c o n s  -.‘tthout b r e a k i n g  of :- .-r n e c t m o r , s .

t i - ; : .  data r c - l i a i i i l t -, th ru-a ’it. a - P — p r o t e c t i o n — c  yte amid corr e sponding
tria - g wlSs i ori pro ,-ca .e-c c . . S S c i c -  acknowled gement w i t h  ‘.c~~s,, ,e c o c - r t ” r I .

“ ,- a a a  , c’ , e c - e t l - m t. • 1 . 3  m y t e a , where I’ give s t e e  c -a r che r  of d a t a
o , t e s .  T,a e - r i s a i o n  rate max im um S M L-l t /~~pc c e a l i c p 3 .  500 Kb i t sc-a -

Pa - arc - •r a r a r ’ . l s a i . r. a- c o r d i r - c  t a -  m c - -~ , i a h l ic  p r i u r i t y ;  a - I - lltio n ai
- - c - i . e  ., arc ’ c i t  c r  tm- c 1 .-c-i e, - 1.-Cl stowS the Centra l t- ,ocessc rt r,a~ crc are request s i c r  Stan Ing ; v e r r i d i r - - 4 c - f i~e t r a pm ;t c
~r l - . r ; t y  t.y -i lob al read ing .

— Ha, 1- . a r e  c c - 1 _ i , c m . e r . ~ f-at e l l a -~~ , l a r a i , e l / S e r i a l  a-- , r iver a ion ,a , ’ c - a ’  10 sw ltcf -..ng , CRC . . c e u a r  c .  ~ l . -  C ~ng, :aa-jw~~r~ , -~ ,- m , r e
Cot. ’, - - 1 10 a i s  cm - - ‘rd.

- S u l t a L i l i t , f- .r ada ; tion i- S t a r ,  a r l  i n -  . - *  face . ( i , c ~ examp le
4 . &‘~,i - 

-

(tiM 10 ,--

—



KFK PDV 3~x c  1 v,i t ion of r . - i  cat 11: e y_p ,-irazTvtarrs of prrxoess—cc.>nt .rol systee-a,

f i r  i’i&’rnforschwig m.b .U .  ,Karlsruhu’
‘c- ;. m e  yh1<—PFt/ 14 , i-.’i’ruaz’~ 1 ,71

‘I -  3 u t r * - , 1 ‘ - I s.

ITii I Tt I ~‘ha-l i hi- ia - i  a t . -  .‘xp l a i r x x.t in detail  in th is re~r,rt aru ’ titc
- -

* Arc ii  ~ r ithrrr for  -il- a3jrnxirrxl tt’ ca ic-u latu on a-I availalcil i t y  arxf f4rtiF
- -f raat urxfaxm t r e pa i r l i  I . -  t ;y s’nsrm f rczr r ,lc ’vaii t data i f  subsysta% 71
‘ - ci:  Ii ,.rr c; t  urn ;mI — c ajt ;C car i-c used .

— -aa-rv. ~~
- I ;r ~~ m 1as t e n  the cal~~xlatioc c-c  availabil i~~ ~~~ ~~~J i f

-I  - y st.a’- . -
~~ : ‘ : .  pr . ’vu ’r mtiv e Ir~~intxe1WKce - where inS~~cUon aid rep1acu~Teict

.51.- a -c,(~~c a , :  hi c ’  hxrforlrt-d very quickl y - fr~ n the thstr thutions - - I
-i ‘ a--s .i:s: i s,r;t ins’ c -a -; - tine between ins~ ectuOns.

A cc- tJsui Icr u.. -  r-al ua t i a - m o  of th u.’ prttatcility for the o~~rabi1 i t y  ol a
l int -I t o I:,. : a rrussic-n s-c ‘1 . given pauseS arsi ‘-x -l ic, te for tim,’ case a-f

--xp cc -nt  i t. lIe - Il :1-oc t I r s  -1 the per ceate ; c - I  us, ’fmil ness ( a-u; -t ore ) aM nt
- l i s t  uri. ,ur, .  

m a-’ - scnc I -  t - .- r -rlalas for calcular iriq the i’?T!~~ of r&durdarm t ropairad I . -  
,‘ , m r -  ..: ‘3. s t a t ; a- c  ucal cie xmraienciea between the states intac t aid/or

1,- t o t  ;v. - - subsystenas ccxl a prtxu f a-- f the f aa- c- that statistical de~~n—
t , - nica ’ - ;  - ear ‘o sui t i ra-n - certain repair ; tI - i ’*’ll . -S .

ta-, 15 .- a- . m . - e a - a - . t c  a r -  ulrcx rtan t builthz-xi — hl , * - . a -  of the as y.-t I.rKurçcletP
. 1 :1  y t o ; * c -  c-, - I pr cess-~~ntmol-syst~~ using el€xctxcanic—cxirp~ters .

(DM 10 ,--)

l~~ - i c r - an n , U . T n , l , i t a -  KF K—PDV 35
F a :I ta- rr it .infl f ‘ c - s t  i c - s u i t s  inc t 1ce case of slow , stochast
C a ,l v  Ii s’ urI-u ~-~ n - ,.-a s a - r c r - i  E st er s

G , - s , ’l i S c t ; i I  t I a t  I.rnl or scl .o;r cq rnb Ii , K a r i sr a - hu’
P 5 , -report KFV .—P t - V  3’;

i ’ 4  ; 0 0 0 s . f - b  f i g s . ,  a t a t e . , 2~ r e f s .
5 , - a c - ; r . ’ r .en ;t  , , - s u i t s  ey e e a r l y  determined by cr-cans of computer
I - - i p n c . cess o - - n t  rn-I. Algorithms of linear estimati on theory an - I

~ l u-l - ;c - of tnt :~y 5t e mn dynamic (linear m att .erc~,tx ca l m odel ) are
a s s ur r ; ‘ io n s  - f t h i s  p r e d i c t i o n .

- ‘ S a - l~~ ; a re  c - e s t e l  a t  a p i l o t  w e i g h t i n g  r o a ch i ne  to reduce
-~.-l q3 ;t In g t i e  an d at a Contact thermometer to accelerate
c . - r ; c r a I - a -r c - ;c -e - r S aeer ’ - n t.

t t e r . r t  s a re  gi-s o n; cpon a s s um p t i o ns , p r e c i s i o n  to  be a c hi e ve - .~
a t . I ; on , ’i a l  e x p e n - l i t u r ’ - - ( ( 3 M 13 — — )

13.0. Jacob
Fh RT RA N-P rogram for the E v a l u a t i o n  of a Local Optimum of a
Bo unded Mu l tiv a r irabl e Function without Determination of its
- er  iva tc’ s

Ge se lls ch aft f-J r Kernfo rschung mbH , K a r l sr u h e
Fuep ort V FK—PO V 36 , April 1975
38 pag e s , 11 figs., 18 ref s .

Ihe FO TRAN-a lgori thnc presented in this report , f o r  the determina t ion
a - f a local op timum of a m u l tu v a r i a b l e  function , shows the following
combina tion of characteristics :
simple application , small size of the program (Ca. 100) FORTRAN-
statements) , li ttle requ irements in storage (application of process
compu ters) , evalua tion of the function derivatives not necessary
(even ex trema of discontinuous functions are determinable), possib lity
t o con sider  a v a r i e t y  if boundaries (the initia l values of the i nput
variables however have to be located in a permitted area) , low
num ber of search steps (i .e. function evaluations) for the determinatio n
of the extremum with a given precision (converqence however Is not
prov a b i .- for any Im a g i n a b l e  function) . (DM 5,——)

I.- —F-- —--—
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t h e  des i-in KFK-PDV 37

ic a;-~ I Ica t i - me I t~~s a I - i c r i t  mo r s  -

‘‘a-~ ’l  l - , , I ~ ,f : f . .r C p r c f - - r s - -hu nc m sLit , 1 ’ a r j c m ; c h c n
P I t  — c c ;- .  n t KF ’K—fCV 37 , M r  ii ( S t  -

~
i5 3 - a n’s , .5.5 f i g s . .  56 u ’ts .

- - . - ca .~ r o c i c arc - c y s t  cc- f L t - L ) u .  -Ic- s c- i ib , - c t  in t i c s  ; - a ; c u . - r  repre sents a
- -c’. I I c e d  ; n  cc so, c o r ; a - t c r  p r o g r a m s  ,yc ;tr,c ’ . [or the de si gn and app ii

c . a e : :o - l imb .: .a - o- - n i t b i m s . Th Is r c ;rar .‘cy s t , ’n e  -ailows the O n — l i n e
- 5, C i I a- ., e io n - 01 i n - f o i s t  r i a l  p1 a r t s , a rd  - base -f c - c that , the inter —
i c t i s - . -  tc ’c i no of - p r i m a l  controllers and f i n a l l y  the corresponding
pr —cu- a - s - ‘ ra - ’. in DISC-operat ion. The complex program system is
b u l l ’  i; in re- ’ - f u l a r  f o r m s , It consists of modu ls for syste ms Ident i-
t 1 - a t i c . c ’  a n t  d esi g n methods as well as higher DDC a i go r i t hm s .  By its

m c : ; - : - ;  c - - . -  a ;— ; I ic , i c c u t  -y a n d  b y tb. possibility for on—line mod i —
I c - i ’ i - c . , ‘ C .,- syst ems s f m - c-~-s a high degree of f l e x i b i l i t y .  The program
a- , sc,-n can cu .  u ’a si ly implemented on --- t h e r process compute rs i,ecause

- :ts u - a ’  r o m e - c in fepen den ;cc - f rant the computer and a -h p corresponding
‘- x’- - .t c - .- c o ,y s ee r using F )F’TFAI l I ’.’ . The portabili ty of the system per-
‘c t - , the ins ; i e r n e n t a t i n n  - f the progra m mo du l s in already existing

- r ‘ ,‘-. f e v e , a - p e f pro gna r- systems for spe cial applicat ions.
( tI M 10 , --)

P . 1 1rme r m , I f l n :  KF K-PDV 38
~e s i a -r .  of M a n - M u c I, i n e - C om i nu n i c a t i o n sys temS
ia-as i c l a-c--ar . F -a-a ct  r n , D e m a n d s  and Itecommendations

(;esellscnaf t fur ~ua-rnforschung mbH , Karlsruhe
1. D ’.’— r e - pOr KFy—p ::.’ t i j c , April 1975
31 ; ayes , .5 figs., 5 tab ., 32 ref s.

T l ,
~~

s p ap er sna -ws sore fundamentals of man -machine—commun ication a n - f
Je da -ces . I u . ’- ar :ds  a r ; - i  r u s n o m m e n d a t i o r : S  f o r  the  d e s i g n  of comni un ica t  i n n
sy o tu.’r s.

The r a i n  p a - i : ; t s  a n . -  tr ;e d i r e c t i v e - s  fo r  the -design of optic display
s y s t e n e s si th  act i c l s  f~~r -.-i s u al p e rceptio n and resolution , lu niu nince -
a n o  contrast , as w t - i l  ,as — d i s c e r n i b i l i ty and c o d i n g  of disp l a y e d

- f - -.-rma t ion. l u -  most  i mp o r t a : t  r u l e s  ar  r e c o mm e n d a t i o ns  f o r  ~ coust  ic
c Y - r r c a t  ic -n Sy :~ t t - :r S , cot,’ r o l  P t - I cc ’ :-; and f a - r design of consoles are

d S O  given. (tIM 5 , — — )

- I n : . -  S i , :  d , t c.  - ‘ ‘ - i  n - u a - u - r o
I Pu- —I - c c . - -: I ’ - ~ - . m ’- - A m t ~c l y c i S  o f  - ‘ - n  l r c , .- r v : c - ~ -c ar ~ KFK PDV 39

- ‘- - - -n : , ’ ‘ ‘ - r a t  at -- 
- L scr - -. I • I ~r f ’ r n f  r a- n - . ;n a- e-.I I - f a r  I s r - .h.-

I;’. — r . - ;  me • Yt- I - 3 - I V 1 ’ , la -ny ; -

- ‘  c ’  , - I _ c s . ,  1- ~. r ’ - f ’ , .

1 : ’ - : ‘ ; - .  a t i ;  ic .  ‘ m . ’- arc- a I ‘u - s t i n g  r e a l — t i r e - c - s c  I t w a r u . -  I s  :r -m -i t c c f a c u a , .
. z . -: ’t ; e  f i rs e - ~ n a - u- I c - n e  r a -J ect PFu ( c f a C TF~ )~~ra -~zs- b- - r c c - o t i e r t e s  ‘I- c m l -  

- .me y - ; I . - r s ; an a r ca iy scs of I I , ’  momentary si tua t ion I t  -t~~ la~. e,

r - ot w: ich ar ,- -,- atomrocnr:zu- - l i:. ti; . f - . I  I -*- m n q  s t - d y cc - a- I - - ri ,’ use- n
.‘ - ‘-c S a r. I -a :  - n n a l - ,’c c c  0 1 ,- , - l e v an t  I m en - ic - ore.

r ’- i : - ’ - ‘ry. ;- a ft a - a r u- — h - .uses , 3 ar f , ’ . - a ru . - - nr ,, ro -~f , v t u r , - r c i , a c t - .t in ’ ’ i ’ a c . - --

have - r~ , r . ’ ,-n - -,- c,- w,- I - DI s - u s c  inns wer.- Ice S I at. c i t  rel c -ic c l i  t ol ru - u l — ire. ’

S I ’~~~n n ’ -  W i ’ h  .
~~~

c -il c:. cc’ r u - n t  u - r n - n at’ : nr a-c , ‘ u - s t  m u ,  a : I l u ’t  u~ -~ : r o i t .

‘-I, c c,  c a - s  - ‘ . 5 , 0 : -  C I ‘1- a- l c ’ e r  c c -  a t . -  w. ’r , -  , - c ~~. r a ’ c  -r ~ c i t  s aro c r - I

c’; ~c r ia - s - cm: - - I e x : n 1 t l n ~ ‘ - -  - ‘ c- . u ‘ hoofs -un I - .y a- ’ ,- me - - , , crc I tI. ’ -I , - I i n  11 I i

01  c - - i :  t , u r ; u -  ‘ r , - l ~ ,t . - - n  a r u - -is.

i a . r . r - t t m , ’  I - t I e r , a - 1  ‘ 1 . 1 5  ; r 0 ’ . - ~ ’ - tt~ ’ ‘c n c . - - c c  I cc- - r : : c  - s ~:ll m u -

‘i r ‘-  ‘. , ‘ c -  - .- - ‘ .-c- ,at ca il y  cc- - ’  r ”- u I — i r . u’ - - - I c  m r.- . tIM JO ,— — )

— — -—‘—-—- - - -  — - - ‘—.. —- —_ - -a—- —— — -— -. —
~~~~
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‘ . E h n i - ~ , I H a r m . ,  I I .  M o t e s , A. I k - a r r a , E. S k r e b u t l s :  K F K— P D V  140
C - i F - A - , - ‘ of I n ,  -nc - a nt B uilding Block s for Rea l-Time Operating Systems

-u .’- ’- l I - - I . a -u ’ I c r I’T ,- r m o f - - r s -  h cmcq mbH , Karl sruh e

~ FF - - Ft:V -I- , 1 7’- 

in I i qs . , .‘l r u- I -

I,:: a - : ;  t • ~’ -n i - ;  I ca - i t t i - n , ; - u ’ r i t t i f l q  sy stems f c - r  process control
- c - 3 - . c c - m - - m e - c c - - I t , - :  t i c - c e - f , extended - i  rce w ly developed . To Simplif y
‘ - - a - . - - .,~~~~~- . , - I ‘ t I -  a - a l  bu i lding block s for - -a - nst ruct mng real—time

. 1 - c S~~St,-t . C, ~~~~~ b -signed. The ~ rnqram s are organized in layers. The

• ~~ , - a- - n - i - c  t c c s t s  - I :  ,rd w are-d epend e nt ba si n functions , the mi ddle

- a o c  r a - C  1 1:; c a - n a  I r a - a t  un.- neither hardware n.-r app ] ication dependent ,
-c c. I . c- ;.

~~~
,-  l ,v er I a~~ 

I I  anion-s pecific functions. For the transfer
I ~,- 3 .-m an c m c n t - - c-cc -r e  - .cr. - 11;,.r com~ utu.’r or the design o! a system for

u -os a~ ; l l C c it a- .a -  ,,m .- u c l ’ 1 parr a-f t i e  1 c ;il din g blocks must be repr og ra~~ced.
(tIM 10 ,--)

: . -
~~~~ - . j - - a - :  , - : - - ; c s n i n  - - t o n t n - o vsccc 0~, in  c-h , -  Fie f KFK—PDV 141 

- : at ‘ : ,r c - r r ; t  c - s : . ,  a-i It , c - n m  , n  c::,-

c-~~~ i t - ; : , ~~~~~

-- 3 . , n - , 15a - , 5 . ,  _ 1  c u - I - -

C o s t  - . 
- ‘ - - - : c : . - c c -  :. . : .~~: ; i ~~ 3 3 ~~’ t e r c i 7 a - n q ’ ; t ,’c I;ro c~~~~ . i I C F )

c - c - - c ’ ’ ’ - ’  I - r c’. ‘ c , a - s .ng -is a - - a-rmzr cm -. r r o C f t ’
An - u co ;.no is a - -- ,:. I ‘c .’ : I ; c’,e:a- u l 5,-rc a- rc Ic- n measuring a - h a r a r -

- ‘ a of ‘c. n I c ,  ‘ ; : r c r - s i - S  ‘ I r e - I c -I, n e - c i l i n g ,  dr c l l i r ; c .
c :r a - . c , n~~. It . : - - : a - ~~~ - ‘ .- - c f- -n ‘c - -  , ~‘- -.r , I r ‘Ic itppr aa -h of

I : n .- :- ., - I -
. t I c u r  I r o , and  f - n  t h e  c u r f - a c u -  r .a-i hnea-5

, m .  : ‘ c r ’ - - - .- :. ’ ’- . I r a -  , - : t  n - a - , : . . c it , -a: : .  a- - c -  is ‘~~eo:f ie d.

— (tI M 10 , --~)

P.  }Ic- e : u . - r c -  , J. nr’ jt r c r t .

~~. p l 1 t ’~~on , c ssi~~ica~~ n , ~nd u- ’;aluation of compo— KFK—P DV 142
o’-r.’s f - -- ’ . ~rc- -.:’ r-.c’2’ - a n a i ~~q process instrumentation
sysn .~n I1

°‘-s t-i scLa~~t ~-~r K e r r f o r s c h u n q  r i - F ) , Karisruhe
F’TY—Pl ’~’ 42 , September 1975

‘1 pagos

ru~- cc r~~cn i - r ~ t ; ,  f n r  -i requency analog instrumentation 
~- t -  u t - n developed under the PDV prolect. It is

t -x ar ’ lr c e - i  i t s  ‘s L i  s report how many of such components are
pr~~s€ ’ n ’ s  l y a”ailahle and can be realized respectively.
I t t :  l l t c - r~~~~- i x ~~’ ann-I advert izin g material were sifted
t ::cr ’a-ugf .ly . The corrponenhs are classified and clearl y
u: ’’.~.r-, t n  ‘safc~ es and diagrarrs . The results are evaluated
an  ~uscussed . A comprehensive list of references is

x l .
(tIM 10,--)

_ _ _  - —---.5— -~~ - - ~~— - . - 5 ~~~~~~~~~
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Krager: KFK-PDV 143Ea r ly  Rec ogni t ion  of Defects  in the Machinery of Ships .

Gea ells chaft fU r Kernfor schung mbH , Xar lsruhe
PDV-repo rt MFX-PDV 43 , June 1975
4 7  pages , 2t- figs., B ta bs., 3 re fs.

Service interruptiOn s in the machinery of large and fast shi ps
have an important influence on the safe a rid economical operation
of the8e ships. Conventional alarming equipment monitor s defects
mo s t l y  when they are critical. An early recognition of defects
would avoid Interruptions and make it possible to plan the repair
wi th respect to the schedule of the Shi p.

It is reported about a collection of defects , which was necessary
to select areas In the ma chinery , whose defects have a significan t
influenc e on the ships service and for which an early recognition
Is feasible. For three important areas (fuel injection System ,
exhaust valve , starting air valve at a diesel engine) this new
supe r v i s i o n , the design of the necess ary new measuring devices and
the linkage of these devices to a computer is described .

(tI M 10 ,—-)

M . d .  GU n t h e r , W.  We r uinc , H.  W indau er:  KFK—PDV 1414
Problem Or ien ted Language for Transpor t System s , Language-Rep or t

Ge se llschaf t rU t Kernfor schung mbH , K a r i s r u h e
PDV-Repo rt KFK-PDV 44 , May 1 975
212 pages , 5 figs.

A compu ter independent extensible language is described , which allows
t he  user himself to program discrete event-driven processes with
pro blem-oriented formulations. The developaa ent of the language took
into account the safet y and self—control of the user programs . The
computer-oriented statements (for example alternatives , ioops , I /O)
are the sam e as in PEARL . 

tIM 1~ ’- — —

0. Hasenfu8. B. Ziumcermann :
Selection of Input Devices and Controls f or Modern Process —

Control Consoles

Gese llschaft fUr Kernforschu ng inbH , K ar isruhe
Report KFK -P D V 45 , June 197 5

In mo ofern pro cess control consoles man-machine communication
is r e s lized  more and more by computer driven CRT disp lays , the
most efficient communication system today.

This paper describes the most important input devices and controls
fo r such control consoles .

A certain num ber of facts are given , wh ich should be cons idered
during the selection.

The aptitude of the described dev ices for special tasks is
discussed and recossnendations are given for carrying out a
se lect ion.  (DM 5 — — )

—-~~— —— - - ~, .~ ,.~~~~~~~~~- - - -- a-



a - - F  c , ei~~~~h . ’l ij j  
—

~~~, u  c ia - I c- . , r ; I ~‘u - ,c n c - - - - m . t  r u c i t  ing c - -  c - 1 . I , -  L i n t - n ;  I - - n  C rn t ral C’a-ntrol
- ‘ u t c - c s

- s  :;, ls~ t i l t  I n  ~ . - i  r e f - - c  s f ; ;n-; r-i ,1I , Kim lc . r - ; t u ’
3 -V —n. - ;  - n • 1 F F  - I F ’ s ’  4 ’  , June 1 #  15
4 8 : n :.-s , C’~ I c c - . ,  1 c m l . ,  n ) n , - I s .

A l l  l i . : - ’ n - , m c - n .  1 . - c -  1 1 t :. ’ ~m S - - - n , ’ r c  • is - , - n t r - i l i z e d  in  c o n —
c - - I  - a- - - m s .  C I . . - : , -  s i n n  I ‘ 1 c c -  a-c :- ’ me- - i ‘ c c - I -  c.: w h ere c - h e  ‘ -p e r a c - a - r

cm ~- c - . - a- ’ :cu- u _ I -  c-- it i- n :; , - I . - ~ ‘ a - c l - on ‘ 1 . . -  a~ i i  i c a t  i c c -n ; and c - t i -  l o ca l

1 ,  a - : t  c- - 1  n c . - ~ r. t I. ’ I .’1 s l - - i l  - l u - s c - r n  of - : ‘ > r c t r - e I  sc - a—
- t l ,  c c -  n . ’,’. :  ‘ m . 1  . n  - - - - u - c  -c ~ a-- -c e- i ci r i nc~~ ft - s a n d  fl - u - 5  a sh- me t 

- m. - - -a - ’ c c c l ’ ’ - c I n ,  : c - ; y ,  ‘ i i  p r • - : ; u - n t  u - q u i p n c - . - e - r t and di s ; .ccn -,’
I ’ - ’ - - :  ‘c c .

thu 1 d c ) S 5 i i ~~~~ i I i .  01 I n c - c u s s  a n a l y s i s  w i t h  e x i s t I ng c o n t r o l  st im tion
3 • cc I ‘ . ‘-  u’-c of p iann i r r i a i d s for t i e  l a y c ec t are dc- -s ot ibed

I . - ’  . u i S  - ; , - n . - a I 1 . - n  fol 1 - c wc, ,nn exp li c i t  represu-ntation of ‘ hu possi—
c c l : ’ c es  of n , - n i : c a t icc n showing the trend of development by an e x amp l e .

I 1 - ~~i m c - ~ ~- x~ la nat ions are I C Contt i h i t  ion t c  the guide lines of
- : • I - ‘ .  - ‘ d c i -  S. (DM 10 ,——)

KF K-PDV /47
it. Pa tze lt, M. Salaba :
A method for performance comparison of DDC-algorithms and appliration
of t h i s  me thod to selected cases by means of the computer program

O FTAL
Gesellschaft für Kernforcc-chung mbH , K a r l s r u h e
PPV- r u - 3 c ( - r t , KFK—PDV 47 , J u l y  1975
# 5  p a c ts’s, 2 figs., 10 tabs.

Ch ar a c te rist i cs ani test setups are defined for the comparison of
d m a- ct  d i g i t a l  c o n t r o l  a lcnor u thm s for sing le variable control.
Under the test setup

- process
- process controler
- signal

t I. a- c  -ntro l algorithms to be compared are characterized by the
ch aracter i st i cs

- quality measure
- sensitivity measure
- cos t s .

The defined charac teristics under the defined test setups are
inv en ti q ated for four types of algorithms designed with respect to

- deadbeat response
- minimal integrated squared error
- quantity optimum (PID-structure )
- quantity optimum with compensation of dead time by the process

model (P10-structure)
A d i g i tal computer program “OPTAL ” for design and simulation of direct
d i~~:ta1 control is used .- (tI M 10 , - - )

Schaffrath , M. Shah ata KFK—PDV 48
“Adap tive Process Control with Trend Model ”

Cvse l l schaf t für Kernforschung mbll , Kar lsruhe
Repor t K FX — p D V  48 , August 1975
128 pages , 28 figs., 64 refs .

The i nt ,-nt ion of this work was the development of a
un iv e rsal model for adaptive control. The proposed
trendm odel is a s t a t i s t i c a l  desc r ip t ion  of rapidly
vary Ing processes which are otherwise diffi c u l t  to
d e scri be . The model uses only signals from a plant
in usual action because test signals are often prohibited
by costs and safety regulations. The algorith m s are
f o r m u l a t e d  i n  a general  way to be used as w e l l  for the
iden t i f i c a t  i n - n  of a system as for its control . The
cond itions of rea l time action and the capab ilities of
process-comput ers are allowing only for algorithms with
restricted running t ic -ne and core requ irem ents. The
c lu-scr ib e d tr e nd—algorithms worked we ll under the conditions
of severa l  rea l  a p p l i c a t i o n s .

(DM 10,--)

- •.- —5-- — —- —-—- - .



J .  Ne hnn er , 0. Eggenber ~ er ; FEK — PDV L4~Hardware Ex tended Executive P r imi tiv es fr - r Process Control
Sys t ems

Gesel lscha ft für Ker riforsc hung TItbU , K a r l s r u h e
FDV—report KFK-PDV 49 , June 1975
96 pages , 15 figs., 26 re fs .

The report summarizes the results of a PDV-project of the sante
name . It is div ided into three parts , describing a structuring
concele t f pr real time operating systems , a se t of elementar y
op erat ing system functions defined within the fram e of the struc-
ture and a related real time software production system .

( I)M 10 ,——)

l~c 2 r t  n th e  P;C -3-. t k s h a - c 1 c  i n  ~ u n  ic h  ‘- n  rIca - u- c s r  ) KFK— PDV 50
I-If ff ;4 rPozf-:l - :Ic ) ‘ . h’l leIIF j .

c
p I I F

i P C Z F S S L L h K U I S  C ” 

F’ c- - r n ~~cn ; a - -~- r ~n m  c’c f II , 1 - l a r l s r u f - .-
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12 .  3: a - 1 - C € ’ S , 4 1  f i c ~~~. ,  ~ - ~~~~~~~~~~~ 4 3  ref.

l I t  ~c 1 I o- ,-.’ t n c  r op e r ’  c o n t a i n s  e s s e n t ia l s  of s i n u le  p a p e r s
resen te at the rr:v— 3~crksh c-ta- on “ Mi c rc -. I - r o r c - s s c r s  a n - f  M u l  —

t i c  r I cessor  t e t - ~o rks ” held  en Decembe r 5 and ~- , V’74 in
I-I a-in ich.

2 1 e  c~ost  lc- p c c r t a n u  f e a t u r e s  of m ic rop roces so r s  and m i c r a - -
c’ c r- r - J t e r  - -T- ~~p o n c - n ts  — av a i l a b l e  t oday  — arc- l i s t e n - f  up and

: - - c - r i L a- - :  brief l y .  Bes ides  t y p ica l a n p l i c a t i c - n  sc ) me men are
- ( tI M 10,--)

_ :a- ;~~
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1.0 1 1 - f a t  a - - .r  ‘ i ’ S  l u - me f . x  me .cess a- it c _ n - cat mc a- apr I i  - - a c - I n n
less -i I sc t a f t  fur Y t- r r f - n s a - i y nc -UI , Kar lar Jo-

3 I c V - r , - p n r t  Y F V — 1 . ’- 5 3 , J a I- /  ‘ 4 7 5
45 3_ ac3es , 1- fig!.,

ha- ‘ data contr -c 15 - c r  is -c 3 .rn --;rareraLle unit for process auto crat icr.
a;~; lu cat m- .r,s — im y be sc-- 1 as a ce ntra l elec..ent to control p1 ac - m t equc p-
c- u c ’ , C c n ~~ r I n ’r . ’ s , a-cnsmr .cn u c a t c n - - r  systems , data concentrators etc .
‘ c~~ , 1ar  i . - c : g r  3 . - t a - c l : ;  assemb ly a- f  cost-effect ive dedicated syst em con-
t i - t . c a’. i n - a - s.

I cg 1 p r .  n - ic 1.-es -Is , -~ m ’ h  e m q t . t  h ardware registers each , are p rovide d.

i- ira - -Ct 3 - n -r n ,m r 1’- - ,- , switcle ir ,~ is achieved by simp l y app lying a swit n - t - in q
c. 

~~‘ l ~ s a - a l  - c - t~~~S p r o v i d i n g  fcc - r a fast reaction to extern al pven ts.

A particu lar cd ntr c c i i n t e r f a c e  allows interna l central processor sequences
m u - ca -m -J. r-il ed l y ext,.-rra i func t ional units. 

(tIM 5 , -——)
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a - . .  - , - l i m u _ m - , m ’  I c r  1, - c - cc ! -n c c l  - c n c- ~ ‘1 It , Ka c- ‘ c - h ’

c - fi t,

3 a -m c-s , I i c -m s - , 4 1 a t  S -

I d ’ - - • a-i d y  a - I , - : - - i  c i , -.- a s i n . i a t m -  c- s-,c s t e l c- ~l I c c c r u -  ~ri n ci ;~ u I area  of a p p l i c a t i o n
s n - - S a- i c c c  - rc I and m ‘-1 a t ed  I i i d s

I I ,  rid , . ’ n fc cc t m  c a l  cn - - r - f - , - r , - c t  s t x c . c . , t ed  a r e :  ca- c - - - u - r a t c - c  , s i m u l a t o r ,  and
— . 1  i : . -  1 . - s r ; ‘ c c .  l a i c nc a c t ,  T l -  f i r s t  fl’s’el 01 the m a c h i n e — d e s c r i p t i o n

S -; ,, -, c . I cc -1.  .~ r m c ,~ d icc s~ Ca -ia 1 m l , - ’  a u l  -

- c c i i ~c I ~ a in • Ia-’  - , .1  s r c a - n ; c c - ’ 3  I IS I c  l~~t t I . ’  g ene ra l  c c -  receive
- 3 - c i t  ; S c m  c I ,cr cc’ ‘ - I  I : , t c - - c c  of , I c  1 machine ‘ c c  ice S i  ccr -.~ 1 at ed f r r c c r  the

— c - ’ ; : c ,  c c - c c  m . 3  ‘ 1 c c c l : .  c i  a - -  a - s t  r u c t  a me - 3 I c a - a l  s i r ; 1 at or s-si .-c ua 11 y tailored
‘Ia ’ e a a - I . i c . , -

‘I t .i s r . - t h c c d a j s c  3 . r c~ s ’ i c 1s’ s an; ic-feel s o l u t i o n  env irc c runer,t for optim ization
n - - ,-, c : - - I a c - i c - c m a -  1 , a - i  n m c .aI and s c c r - n t i f i c  w- n - ic ,

i t i ~ l u i ~~~~ -~~~a~~’ .y c s . m . l , - r c i , ’ c i  to i - u -  a c - u t  - ‘ - c t  c - - e  selection w h i c h  shou ld
-, 1 Ia -— dc - - c  c 3  t ; I . :  a cca -’ e - 3 . m r  u s c  n :s . i, rc at  1 .-cr 3 I is made to demonstrate some

- - - c- - - c_ I  sir -; S u t : -  cc y s e a m s  c . f  a a-a-ncr .- tu ’ examp l e .  (DM 10,——)

F. Wagner , H .  Woda:  KFK—PDV 53
“PROCESS BASIC ”

Gesellschaft für Kernforschung mbFI , Karisruhe
Report KFK-PDV 53 , August 1975
16 o pages , 3 r e f s .  -

PROCESS BASIC is a programming system for process control and
scie n tif Ic applications by means of a mini-computer. The PROCESS
BASIC-langua ge consists of the high-lev el programming l anguage
BASIC , a powerful macro-assembly-language , and the machine code
of the used computer. These three language levels can be mixed
line by line. Formated input/output statements , and statements
for interrupt handling and real-time programming are available.
Any pr ocess~ er ipherals can be connected to the system easily
‘.l a a simple software interface . The complete system consists
of a one-pass—translator , a loader , a linkage-editor , and a
newly developed operating system using 8k (2o bits) of working
storage. PR OCESS BASIC has been imp leme i ted on an UNICOMP 201
computer. (DM 13 ,— — )

R. Isermanri , 0. Bux , P. Blessing, P . Krieppo KFK—PDV 5/4
“Control Algorithms for direct di g i t a l  Control with
Process-Computers ”

Gesel lscha f t für Kernforschun g mbH , K a r i s r u h e
Repor t KFK -PDV 54 , Augus t  1975
134 pages 30 figs., 11 tab., 49 refs.

Method s for the design of parameter optimized , deadbeat
ari d state variable con trol algorithm s are described ,
which are especially suited for the computer aided design .
It is assume d , t h a t  a process model in parametric and time-
d iscrete form has been obtained by process identification .
Results of simulations give hints for the design , especially
for the selection of sampling time and the weighting factor
of the process input. Eight selected control algor i thm s
are compared with regard to the resulting control perfor-
mance , the sensit ivit y for unexact process models , the
computing time between samples , the computing time and
the storage for the synthesis w i t h  process computers.
Finally methods for the design of feed forward control
algorithms are described . (tIM l ., _ _ )
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P .J. Hiu :cnc ,-r , ii. H-~~.c1m a n n c , A. T a x a b o m m c- , W , Wu -rum KF K—PDV 55
The c i r c i v e r s a l  P FAR L-o per - ~’ i n j  -.ys’ em

- .,-c. ,ll sclatt für Y e r n ! c - r s c -tmun g rnIc }t , K~~r l s r u t c e
b . 3 c !  t K FY— P t t ’.’ 55 , ‘ a m - a- i cy  c - ,

~ 
ages , c i - 3 c -  -

base-I on t i - u- seman tics ,I the realrtime language PEARL the e ocnm3 lex re1a~
tccn shi1 ’ I e ws-u-r. individual functions was examine d and a r - gram ~-icka ge

was pr. ~~fu ce.f cc’.:taining all t he  operating sys tem f un c tions necessary for

PEARL.

bl u’ iroc3 ram ca k a ge u s written in P L ’ l  and us a v a i l a b l e  as a idasis imp le—
cent lng P EARL , e spec ia l l y - cc. medium scale comput ers . The in ter f a c e s  fo f l a-

to the a-~n m 3 i l e r  a n !  ‘a- hardware dependent functions , wh i ch cann ot be per t
i t  a un i versal a-v-rating system , are well defined. The prog r am package us

me lularize l such that PEAR L subsets can also he served.

~he t c l l a - c w~~ng pape r pr vtdes a description -cf this package .

(tIM l ü ,--)

KFK-PDV 56SC~ Seci,cn t ific Jdcnt ro l Sys t ems GmL H, H a m b u r g

M U I . 1  - M U L T I LEVE L DIALO G 1~ N GU A GE - I,~ nquagc’ and System Desc r ip tion

(;e’sellschaft fur Eernforschunq mbH , Ka ri sruhe
i V y - i t ,  r.cl; t YFK—P DV 56 , Septemb er 1975 , 160 pages , 2 f i g s .
The st r u .t Ire of a command is  d e f i n e d  by t h e  M U L l - l a n g u a g e  as a
c-ccit cr and vt-ri and a sequence of specifications. In the MULl-system
there are elementary commands directly associated to function mo-
dules of the application system controlled in dialog, and a variable
r uic-cher of user-d efined and application-oriented compounds made up of
tiem enta ry commands by means of a very g€-,.cral and flexible macro-
tecf.rc~~c3ut- - Furthermor e nomenclatur e- of command s and delimiters may
be f t c - e l y  d e f i n e d  b y the - us e rs themselves so that they have availa bl e
la n g u a g e  m c . - ,i :, cc ada 1 led to the ir special needs. The ~~mmand repertoir u -
t-~~ , be mod if ced or extended at any tim e-, even on line. The MULl-system.
(coded in POLYI ) is adaptable to core and performance restrictions by
Jr. autciTmatic germ s-nation process , havin g standardized interfaces to
a~ p licati on funct ion - modules and the operating system it is read Ll y
3 - d r t J t , , c - -  w ith recjard to differs -nt app lications and var ious hardware
sy s t e ms  c u r r c - n t  l -j or. t I, - market - (tI M 13 ,——)

- h o l l e r , 0. Drohr.c~~, P. Knb1k .- r: KFK PDV 57
( u - c ,  ign and n u c l e I  i nq c - f  d i - ; t  ribut ed cc cmp -ct or - cy s t  ems for proc.- sc;

- - - -m t rul app. l i cat  I c c - m i

V - s e l l - a - h a l t  f i r  ~ u - r r ; f u r s c h u n q  niLcil , Ya i-l s c
IW V— repor’  , YF K —PDV 57 , fiepte rnber 1975
-~ -u

(.r i ’ ’- r i ~ for F-roc (’,ss control app lic ati o ns of d i s t r i b u t e d  com-
r- -~ 

c r  tc ystems art- com[.i l ed a nd Las  i c cent r o l  concepts  of the- s . -
s-/ sI c - It s ar c - - developed . Control and structure of distributed
c - c - d m p u l e-r ty - c tc ’r ’ ;  can be- fitted to giver : realtime re quirements
by app l yin d l a m o d e l i n g  s y s t e m  w h i c h  is cI o t -c’ r ihed in detail.
M od u- lin q ~‘xp ,-rim ~-nts are discussed and c- eo m u l t s  obtained shown .

(tI M 10 , --. )
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i t t - - c  f t - . - r -I-I - , — — )

KF K-PDV 61
c i t  - - n ., • ‘.‘ u r . c 1 i a- I a- c r  — c
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(DM 17 ,——)

1’. A — h i n c c c -y k ,  U. c c e r l a c h :

KFK-PUV 6 3
3 o s s u t - i 1 ~~t ieS a n - i  L i m i t a t i o n - - c, c - f t h e  ( cc- a- f  Process

-~omputers ca-c -Manufac tu re

esellscfc- ,aft f e r  Kernfc :rschuncr mbH , F a r i s r u h e
YFK—PDV h i , Deccct-f-,’r 1975

~I18 pa-r e ’s, 38 figs., 30 struc.figs. , 1 4 1  r e f s .

This st ,dy reviews the possibilities and ltrj’.,ct i o u -m s of t h e
a-se of pro--c-se compu ters Ic- . manufacture , analyz i n g the infor—
r a t i on f l - e c u  i n  rr a cc -u facture and exp lainin q the software r e q u i r e - - i
for the automation .

i c u s e c f  on 35 Eu r o p e a n , 40 J a p a ne se , and 42  American r-ar,ccfac-
t - a - I i nq sy s te m s  t h e  i resent  t e c h n i c a l  s t a t e  is represented with
ce q a r c l  to tl.e use of process computers ir : rrar, ufact ure , par t i c u l a r
e c - p f e a s i s  of t I . e  e ’ . , i l u a t i o n  b e i n o  laid on the realized functions
! the unfor n -at i- c a- flow and on economic aspects. 

(DM ib ,——)

W . Hinderer , W . Weru ncu KFK— PDV 6 L~

Methods for testing and generatin g real-time operating systems

Gesells chaft für Kernforschung mbH , Kar i s ruhe
Repcc ”t KFI’S-PDV 64, January j c) 7 6

271 pages , 1 fi g., 4o refs .

In programing real-time operating systems comp lex struc tures
are generall y involved which comp licate testing conside rab ly.

In this pape r methods ait c illustrated for the automatic com-
pu ter-supported testing of operating systems . Particular atten-
tion is given to the au tomatic analysis of programs and to the
dead-lock problem. Furthermore , a very high level language for
real-time operating systems is proposed allowing automatic gene-
ration of prog r am and data structures. 

~DM 18 ,——)
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E A. ~ eirnann , K. W anka KFK - PDV 66
“Commuter prog r am GAN E ST - Description of a comPuter oroorar’
for the simulation of u n s t e a dy f low s in  cas distribution networks ”

DI’. Gesellschaft für Kernforschunq rtbll , Karlsruhe
PDV -repor t KFK-PDV 66 , January 1976
28 paaes , 3 f lqs. ,  1 t ab le, ~1 references

~~~~~~ Models for the simulation of the dynamics of qas
distribu tion networks p lay an important role for

~~~~~ design and control of these processes .

In  this report the computer Program (Th.NES I for the
s im u l a t i o n  of unsteady f low s i n eas d i s t r i b u t i o n
networks is described .

‘~etwork modelling , apolicatinne and handlino 0 1-’ t h e  oro-
qram are d iscussed . The valid i ty and efficiency rn t h e
program are demonstrated by calculated network exancoles.

(tIM 5 ,——)
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I’LV— repor t ~ i - 3 l ,V 7o , I-lay 397€
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A c  thin; - i c  I ’ U ’c~~~~~ - rksh ccp TP 3o u - x p , - I  • s f r ,cn ; i ndu’;t rial companies
al - I  re  -u-arch iSst i t  a- u- - c - di ’s 1 - 1 - e c u - i a p r c d : i ’ s m - d  d a i. -cc transmission system
sui table f - - c -  a l l  indu stri a l - 1 3 1 3 - l i - - a t  Ions w h e r e  large distances i m a v u . ’
t - . be covem ”-l , r’- .altime condi tie-ns c i a - u -  t o  i-u ’ met and high reliabi-
l il y  is more i n c c } d d m t , c r ; t  la - an h i gh  tr i n s rc t ss i cc c c speed . The Workshop

- c p c su’s  d id ‘ sex ia l ii n mu’si c a r l n q system wit H a l a r m  cec~a-u i c i l i t  i c c ;  and
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T. De renba - l . ,  3; , Y l e e s a n c j , IC .  c-’c’ricaag: KFK—PDV 7 2
- -r . c - - - c u r m n - .r3 C- -r ;tr ol Sys n -u - r , iJ u -I: m j n  and Development of an optimal

lay c- u t , ci r t i a l l y  computer-integrated Contouring Control Sc - stem
for Machin e Tools ” 

-

Gesell :.ot ,i; t f— j r Kernforschunq mbH , Fu n isruhe
PDV— I’.-3cort VF K—PDV 72 , E’eb r u ar y  1976
1:4 pages , 501 igs, , 2 tabs ., 10 r eI n - ;.

In t h i s  roju.- ct p artial and total computerized solutions of the
i f l ’ c T 3 - d c - i c c c- ion p r o b l e m  i a-v .’ been examined , In the first case tasks
were shared between the compu’ u-r and a hardwired linear interpolator.
In th e total computer imp lem enta l u -a - : the hardware int ’~rpo lat or is
r.~- 3claced by a software program , which can realize linear and
circular interpo lati on.

A c t - t i c - c a -  for implementing posit i o n :  control in the computer is
du- . cri l,.- cl In a further chapter.

(tIM 10, --)
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culati on. ic c ’-n~~y - In st r i b u t i o n  control monitors n - h e  ene rgy  cons :cn-c ’p -
lcm; and c~~3 m c- c c - c c s c - I c -  disposable energy fo r  c : el t i ru g to t h e

: i l l e x i - a - n -  fur r. a - cc,-c- c a n - c a - a - ic i n g  to  t h u _ c - j r  p r i o r i t i e s  at  the t i m e . The
‘ c n - c t  rol  ‘ n a - - u s  and records the charging r c a - c — o f f  and con-

I c -  I S  t c , u -  u~’ c c - c t  n-ic r e l t i n q  power .  The a ve r a g e s  of the e l e c t r i c
a r- _ c c-- : e ~~es are calcul .ite i  from m eas -crc-~ f i g u r e s .

S) l- ~ 5 , — — )

KFK-PUV 714
I -a - cc~~ D i , - c- ~ ; ; a-s is  . 1  F c c . ‘-55 Automation Systems wit h Check-out Computer

, in -i  F c i ’  R E c c - r e n ; c e  c , i s c - L n g s

c.-sc - - l s c t . c i t  f ü r P c u - r c t c c n - s c h u n g  mbII , K ar i sruhe
? .lc Y — 3 d  -; - A3. n - i l  15 Ii

3 3  ~
u ; i -  cc , I n- I egs. , 4 i’m : i s .  , 4 r e f s

- c l  ; ‘-n,- : ~,u- c-hods I fau’t diagnosis  for  process ciuta -miti;.c, sys tems In uc

‘cc , w c . .  -
- a i u , ,  c c e , i l example of f a u l t  d i agnos i s  w i t h  f a u l t  r i - l u - n - e n - - u -

• c - ’ :r.gs is i~~~ ca-e s sed  a n d  the listings evaluated . A d e s c r i pt i o n  is also 

c , I n - i c -  l . a - c  t w a - n - c  a - c d so f twa re  used for  t h i s  f a u l t  d i a - g c r c c  ‘- i s .

( S M  10 , — — )

“ S p e ci f i c a t i o n  C I M I C / 1”  K F K — P D V  75

G u - s e l i s c c , , i f t  f ü r  K c - r r i f o r s c h u n g  mb I I , K a rl s r u he
f’DVr -port K F X — P D V  75 , M a y  197 ’
4 4  35i (3’ ’S

C I M I C / 1  ( C o m p i l . -r  l n t a --r n a l  M a c h i ne  Indcp cnd t-n t  COde)
u s  ~i sycn -mb o l ic cc c cn ~a-u t u - r  i n d e p e n d e n t.  m t  e rmed i2ite lanquouju

c i  -issembler level , des igned to r e p r e s e n t  p rogram s , w r i t t e n
in A. M 1- . - 3 1 ,A P L - Su b S et / 1 .  It  was  deve loped  to imp lemen t p O r —
t a - l , l i -  comp ilu- rs . In a first step a Pi-SARL p rog ram is t r a n s —

l . i t ’ ’ n -I by  t h e  /c, S , M 1 . - S t uf e  1 - Compiler into CIMIC/1 and in a
-a - u - c a - n i - I  s t ep  this CI M I C  program is translated by a code
c;u-n u ’rator into t h e  a s s e m b l y  l anguage  of t h e  relevant t a i q u ’ t
com p u t e r .

In t h i s  repor t the  i n t e r me d ia t e  l a n g u a g e  C I M I C/ 1  is s p e c i f i e d.

( PM 5, — — )

-1’~~~~~
-— -- — “  . - - - _ - -—;
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m t i ’ s , ’ l l c ; - - i m u I  t - a- l a - - i  n l o r : . - ’ I c - u c c - ;  icibH , “ u n  I . n  c u i c u ’
‘ - c c -  n ! ~~~~ u - , ’I . , - , I

- 3 u ; — i’c - S

T I ;  u - t i ’ - : ; . - c m l  c - 3 - - n l  - I ’ —; , ’ c - x m l - -s  - u  I I  A P I .  c a - c c - c c — - I  ‘ I a - u n  s i ’ , i c c - - I
i c e . ,  — I c ’ -  , \ : - I - 11 c -  n . m f l - 3  ( m -  ,

~ 
- c c .  - i  , i - . ; i s  f - c m  mc : c 3 c l u . c c c u - c c t . u I ion

- n ,  d c i  I m i m i ’ I a - I  ‘ - c ’ -~~rd~ c m l  i l  c .  h c -  I d ’ : ; i - m ;  ~f I h i s  c t  - . - s - c m ;
c c , !  I a- a- - ‘ - i n - - c ; : ;  1 imi ~ i cc-; n-’ c c c i i ’ i  5. I m m. -

mi ’ - -c  ~ - , c .  ‘ a- i - c -  c l l o x - i ’ d  , u  i m c - ; h  - I ’ - - ; r  ; . r d c - ; r . u r c n -r c c m ’ ;  , -  c:;.

~~~~~~~~~ i c )  n - c m , -  c c ; -  i ’ - : , t  ~ c a - ’ a - l l i ’  : ; ‘ - l t ’c t  ion - . 3 i i . A 1 1, 1 . u r : - ; . I , u - ; u -  f , - , -  - i n c . : ;
.~ : . i  5 . ’ , - n- t I c , ’  - ‘ l c d - n , I : .  e n. . c I c c a - . _ i I : ’~’ l~~~. i c - c ;  ! - - : c c c - c , ’ —

I i ,  - - : -  c c l  t c ‘1,1: 1 c ; - ;  u c n - -ccm - - c ’ s f o r  I c c - - c- c f.:; , -’ c i i  s c - ; m c
— - n - c , - c ; ;  ‘,.c - ~- t  c - , - - I c - - n - : ; . -  i . - cc u _ io ri c - m m  t f c c ’  l ’ l , c ’c P l ,  l . c m c -J c ’ d ’ ’
‘ ‘ - i l  - e r - - c c  i , - - -c c c . ’ ’ O  c d - a l  l c ; m , - 3 m - . - ; :  c l m m u m c - ; ,  l a - .  I I ; ’  t . u : c k

~~~~~~~~ 

- u c l  ~ n c c c 1 I / O  ( c c ; - ’ !  - m c I  l c , c ; - n - i  . u 3 . f c i c .11 I/c-)) - t i c - i c - I  i - x i s
I c - c  ‘I. - I - e l !  i l .A R L  ~i i- f  i n ’ i x t L o n  s Ic  3 ’ c - l n c i ; . . u l l y i n  n - he

- - mm c c l  I c  i i ~ c ia -cl + o ;. 1 c m i  - - - I  c -  n - ’  : . 1  i n  c - I
‘ ‘ : 1 - c - c m - c  I /O. m i  ‘ - , - ‘ I  c i a -  t I c , -  s’,- c ; +  c-c ’ : :; - - I n - - c :  ‘c c , : ,  d c - f  i c c -cl

- c c c~ ‘ - - ‘ f  i n- ‘ a c -  , l c I - 1’. (DM l c -~,—— )

- . - - , - , - ‘ c ,  - . - c . - a - c c  -
- 
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I F

- - -  I I , : . . - 1 2 : - !

— - c c . , :; - ~c ’ :- - — - c -, - — : - - -

- - - ‘ - : c ‘ - . n - c - c 1 _ _. . a -  ru ’ c ,, n c m m - ;  - - c c c  c c  m cc I I c - c c - — -

- - c ’ c -  n , -, - .;  ‘ 1 .  c m ,  - c l - c - ’ - — ‘ c i : 1 . _ c  - - c n n  - - -

‘ - - c , : - , ,  — - - . 1 - . . . m, c c ; . ‘ - .~~ c : c .  c c .  3 ; m u : - ‘

- - I c  - ‘ c ‘ - - . 3 _ u ; . : .  c c  .~ c a - c - a - u _ c ’ — u - u _ c  -
~~~

‘ ; ,  - — — -

— - - : ‘ - . , ‘  i c c - c , . . 3 : ’  c u - c c - - c

- c I - - - I C — - — ; c _ c ,  - m . - c I : cc ‘ , ‘ c - - C I - 3 -n— - - - - — c — V c 

‘ - - - C  - c — c - u n - - ,  — I - i — ’ . , —  l u  — c m - ’; .  , : ; c f  u ’ .;  c - c  — — —

cc i — ; ‘  n - c  - — ‘ ‘
~~~~~~~~ 

c - c l - - ic - i l . d . a - c l . S ’  f c c - c _ c t ,  —

- c c  - , a- - . 1  : r  - - - - - s ; ; c _ c l  c - c ’  , n u l l  a - - c
d c ,  ‘ I . . _ ‘ c l  , ; .  ; c n ~~m —- - m c - - . : : ; ’ . _  c m  ‘ ‘ - ; c - c  ‘ c - c c

- , - - ,r ’ , -  c c - ’ , .  ‘ c  . ‘c ’ , d  - ,c , ; ’ c . a - c  .d  m ’ ’ ’- ’ ‘ - c cc :— . :  -
,

- n - .- .’ 5 ’ . - - . d c d ; , , ~ - d n ’ . _ - i . ,  u ’ . - ~ . ‘ c .  c c , - - ’ ’ c _ c , - - . ‘r ~ c -  ‘ . m I
- - c c _ c  , ~i — _ 

c - -i -c ‘ c -  I — - ,. m — ‘ . ‘ -  c c - c - m c i ’ . • c
- - —  — ‘ I   , ‘ I  ‘ :  — c - c c  c m - . u — c s — d c c c ’ ; - ,’ . , c  c c i ,  c i I : -

- ; —  — — m c . i c  ‘ - i - - c  — - ‘ n ;  - c c - - i ; ; ; ’ _ ; 3 :  ‘ - 

cc c l a- c - .— . i n -  ; ‘ - - I  c  c I m ‘ —‘ - ‘ - c — i c -c—c ‘ c c  - - - I  a- c — c c —   —

‘ c c , - c  I t m . _ k .  3 - u - - c ;  c- - c c  c c - - i c _ - c , 3 m - n  ‘I i , .

~- c ’ , ’ , c c t  5,-I ‘ u I - c - , h -, .~ n n  - 1 ’  u : .  n - , ;  m c ,
- - . c - - ; c i ’ ? ’  -3  1 , ; : : ; : .  -

~ - (t I M 10 , — — )

i n -  i-, c . ~~ : 5 .  K c-3~~~ ) KFK PE V 78
Sy c :t u- i cc of C m a t a  l u - I  I n - d i  m c ., C ’

, c c .  , i a - a -- c l ’ . I c u r  I c - n  fl l c .m x  schum cc - c flmblj , I - j r  l c . x u m a - c
i ’ i c V — n  ‘ -

~ 
- - m l H- V — i l ; ’,’ 78 , J u n e  1 n - 7 h

47 3 l c l  ‘ - a - , 7 I - i d . ,  2 1  n - - f .

I n ‘ c , i s  I c--por t r ’ -- j u l r u - m : u - c m ’ c c~~I c i m o d u l a r  c i y : . t . ’ m : c  of d a t a -  t , ’ n c c : i n a l s
c c c i  m I i ~ i a c q u i s i  I c - a - ;  , h , d  u_ ’ i u ’ a - c c m c n c c u m , u c ü t  a - - n c a - r u . ’  n-Ic ’scrut .ced , and t h e
3, 1- c -I - C , u ’ , i  ‘ c - I - n: 1 I’ial c y S t  u - c ’  w h i c h  l . a - c c  I - u - ’ ’ i m  m l u vu d l d . 3 d c c1 c m n c c l , ’ I  I I ~ t -  PtA’
3 ! ’  1 ’ - ’ i S  i ’ j d u . . . c - c c t t ’ c I .

‘l’iei s ‘- - - i L ,  l u  8,- I  u - i c c  con s i .1 5 , c - c I t  I C c -  c - i ; u _- h a n d , c _’i  u n - c l - i c  a - r n - I  1 1 i n - ’~~- —
Wd itt; ) ’ ‘ C - i n -  .i pr c_, c e c c m c l n ; - ;  t .- r n c- imc , ul u - . 4 a - I~~cfl c u’Iit w h i n -’i; m a - n i I- , - i n c : c t  a - I  led
i n ; S - u  n - ; , -  m a - u m . t  I ‘ I C S  i l l  m l , ’ a n - I  ‘4 c r  k : and , (in t i e , ’  c c - t I ; ,.- r l . a - n d , of
I .d i t ly  in - i t n m - i c  t .-i nc a - nc , i1 w i t h  m c c i  - - n o c - c - c n c . I - c c t . - x s  b r  U : - , . -  am ; c I , i I  a
c c ; I , c ’ , ’ n m t  i - l i d :. , i c c d i  i r m t . - I l i - ; u - m , t  d d t c & ’ i _ i t l l c c c - L i t , ,  acqulsi t i c - d I m  U n i t s .

( tiM 5 ,——)

- --  * ‘ . — - -— .- - 
. -- -

~~~~~~~
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I - i i c c . ’ , ic-i . FnH m l I - I! , H . bbrmac itc , N .  b k ’ I ; F C ,  I , H. ± *it ;~vn - KFK—PDV 79
I ‘ i - A. -~ I i ; ’. ii  i n - c t ’ . in F~,inn i rig - i Mu ‘ I I  i n’i ; ‘1’. 111k

-u - c - u - i  lou . I ~~lt  f ~5,n- Ku -n cmi c - n  ciu!l i Il ’ ; nrih ~I , K r lsr-uhe
i-~I ’ V — 3’~1s’ 79 , •ic .inu’ i l /I

u i ’ , ‘ c c , .‘ / c ic ;t .c . , 7 re f + -x ‘‘n c.- ’ - I ;

,~~c t c s  : i  i ’ ; c i u ; t,,.irik l 1,3s l~~’, -~; i m c c ; t . i } ! u ~~( . i  l i t _ i  I c - u ; c ; c - I  c , i t i i c ’ l m  ; cu . , k ’ -~
u ; m ,c m , ~.’, - : : c iI c- t l mu t i ’,~~I ; t  ic-zia l d a m l - 1’ I ’’~~ c- ‘ c c l  l i m c ; c ; .  I - n  - i cc t I m ’ - c - l i t , ,  ,uk’i 1 ’ 1’: ; . - c c

1 _ i t  c c - i  ,it i d  1 Un-I i i  n - m I~~: ‘~u ‘l i t  ing  i i  - .~t m c c  ic p_ui ’ I c c t  I I , .  m ’~ - 1 ’
t~ i C  cd-C - - -

~~~
‘ - Ic ; i~C ’l l  , ic m for - c t i cu :r  tanks.

A n - . u c c c . ’ c. it c c - I  ; c c j l u ’ l  cc~~1d not I~ ’ app i i(t i  in jex act o’,i l a - ; x ’r~it i c - r i
1’ ‘ a - i c c ’  - , - i l  i l - i  .11 m l ;  m,’dsuruilner :tlc w, n - u  - inn- i ictucable w i t  l c  t J ; +  -

- c  i V, ’II  inst ,i l lat  ion .
‘i’f

~~
- ,iim; u ta-a i ancalyt ic~il mat f ~iiiat ica 1 n’n-’lkxh ’lri of t I ; ’ mel ting  tank h.it”-

C c ,  ~-“ l  i Il ’c u  ‘re -St u’H i rii iviclua l _r sp_’ct jc ,cn a-;, w I t,I iout hay inq L~ ‘ n m  mn- c it c - cr ci
Ia-e ; *.iqI I c -  an - i - I~C ’ - ‘S c ’ i i k i r ~j it ~x s s cb1 ’ to us’- ticcin in practccal app la - - , ;—
t in - c - riO .

- c ’, - I I cmi ci, -1 as .i ccii -:: ’ , tm ~t i a l  m~itJ wimut 1 m’ , i i  rni dei ‘n- u ;m ;u t  be tISi~ I

- i~ I C i -  - nit-It trig t , t c l .d-C I m ) r  rrk i t.hctilatical reasons.
I I  IS S il u  ui - , ,cmc c,r iu U-,,at , w i thin  III , ’ n-text 10 year s, there wi l l  i~ ’ no

:c iitciu ~Iiit ia - i l -c xi’ -1 of the ni-it inq process al low inq for on— i a-u ’ -
‘a - c i l i a -I - : 1  t I ; ’ - ci. tTIu (tIM 10 ,——)

t’ . G n - ,~~n c - ~~, , A . :-.a- c , , c  ~~~~~ - - ‘~ . : m t k . i m c . j ~~p KFK—PDV 80 *

“ 3 c c  a-c ’;; ;;m- - c n - ; • ‘~~~~~ c c - , I c - r i a l  I ,  cc c- ’c - c : I r o i  I c - c  ir mt . -ni ink , - c I ,
- c c c - - :  I a-,i , S 

~
‘ -

- ; .  t c 1 i c - - c  ~.c - - - - cm I - u - I 1 I I i cs ’

1 l s n -’l ,a I t l a -  c ’ ’  m n - c t  : s d ;  c m  - c c - i i i , k- a-i 1:; , ci:;’-
3 h ’ _ — n - u - 3 , m . : ’  k i l n — t V 80 , I c ; : , , . -  1 ’ ” ’
- 1 -

~ ; a - c c - - 5  - 50 1 u ‘ c . . ,  5 ‘ - i f  , - ‘ - 4 ’i m - - c , :c -m ; ’ c - u-- .;

‘So, U - - ‘cc n- c ,, a -c - c i i  n u: c n o n - l u c c k , - c I  ; - r o dc i c c  ic - a -n f,uc ’i l c ti ,-s is
c c - c ; iccm 3 c - d r’. cncc . 1 is r,- - u ,’;- cn _ cd _ 1 , -  10 - -  c ’  c c — -I  ‘ c m , -  a i 3 3 - : c -  3 : 1  c l

‘ n i c. c 3 . : ’ n- - ci-c ;svs usic .-; a n  a - . ’c cs  - - - : . p m t c - r . T h i s n , - ; : c n t  c I c - c i s
‘ c , ,  ‘ - n - - l a - a - i s ,’ i - - m e - , 1 , u ; . - i  u i - .  m u !  rc. , l S 0 l l - , J . , m .  I - - i  ‘ I ; , -  d c

3 n - ; m . .c i : - . c i  I - . -~ - I I l u - s c !  I ‘ : c . a - c ,  ,c l , . - I  c c :  n . m - c  S’,’ ; c t c ~c cm :c , TI : . -  r n -- c m - i i ’ s  u :
- 53 1 a-i r. i~ a- - c c c l ; .  ‘ I . ’ -  I -me l - t x,,:’-3 c - s
‘1 c. -.jm ;cnc , a- i S ; ;  t i n - c m ,  c I I i i  1 - n c d l  c - - c  i o n ;  c : . , , - 1; c ries c’s w u l  1 m c :  m c c c  n i m m e :
n-- a - -c. - r - c ; .,ica - ’s ., .c c c-: n n ,lm ucnm - ; , - t — c ; ,- c c , . ’ -  c r c -  t b ,  a i m s  c~ l -

,—~r - ;  c c , i a - - , ’ 1’_ c ; . l~-u’ d c c c c s c c - 1 : c  . u n c  . u ,  c- u ’ !  I In - c r c j ’  n i l  , c - c  m mn - i l c.) ’ : !  i . c - a - , d  c. c n - - i :
/.  n - c a l  3 n - ’ c ’ u - ’_ m c ;  :; - c c - - c  c ’c -: ;t n c - i  - u ; ; c l  . , : ;  , i n -~ . c l t c - r n , , t n ’ ,c- , h i - n - c i a - hi c i ! ’ ,’

- ~ i - l 1 1 : 1 c c .  - , 1 n- - 1  ‘ c c _ l i ;  ccc ,u m r . l - ,- d i s c  c a - i c  . c ’ u ’ c  I m c c l  - - 1  11-  3 u ’ m m c - ’ c -  -

(DM 10,--)

I’ . !. rr c cc t , V. i l’x rtrnann : 
KFK-PDV 81

“I’ r c --- ’-”;-;s Contr a-i ~-y steIi Ion - Pri 11 in’ - ”

‘ ; u - c , u-’ i l sc h . - f ’  f I r  i_ c ’-r ri fn -’ r schunq mbH , Karlsruhe
1’ :c - ’,’— : u ’~ .’- r t K E I - , — i l ) V  d l , August  1 9 7 6
55 r - a - m u - a , 2K f i ‘;s • , ~~ refs.

A ’ ‘ I . ’ -  ‘It ,’; ! i tut fur Mechanischc Techrioloqie und W erkzeuq—
I- - ~~~~~~~~~~~~~~~~~ i -r e -cess  con t ro l  sys ten  fo r  d r i l l i ng  has been
c - i f ”.’k . l ( c p ( ” l . ‘I huc most important components of the system are
- , : . u c - c ; l n p  for t,c- f a r i t i v i -  Control , sensors for the apnroach of

‘u ( i to w- -r k , ‘tensors for the corn-cnonent s of euttin’; force
a n l  5 ,-er ‘h i t  ~i r m  an i -i l ys is of cuttin q operation , i n n -i  a method
01 ,‘-,‘f - ; , t  ly e (‘ , c r i t r n- c l .  ThE! cOTncpOncntt’3 are descr ibed in folio—
w i n - ’  r’-por ’ and th u - jr perfnrnca-nces -ire specified .

(DM 10,--)

-- -~~~~~~~~~~~~~~
—-— —‘——- ‘-—‘-- ‘- — _ - .——— * - - - —- .- —.—- - - - ,- —



I .  !, c - c c n . i I c h c , i~~, Mu lu’ r , I’ . 0 + 1 - - , 1,  l ; i n n i n - ; :  KFK ~DV 82
C-  : - c - c t  cc’ ~’O’  ‘ - m n - c - c  ‘ a - I  ‘ c ’ ~~~i I  n - I i c m ’ c  ;o

‘ 1 1 sc t i  - i I ‘ c-ft i - .  n cc  - c ~; 
- l i i i ; ;  iti l cli , I- - in icc n ml - c -

‘ 5 ” - n ’ ’ - - i  - I k — PS ) ’,’ t i , ’ - A - c- - ct 1 -3 7 (,
a- , ’ I l c s . , ’ ’ a c c - . , ~,7 n i - i s .

S n - c  n - ’ ’  r i ’ n a - r i  - c c c  ‘ I ;  - . r c  m l  i n s t  i ’ : ’ u ’ - : ot  t he lICK I l I c , c I ; I ;Ch c il _ 

I - ’ ? ’ I n - .  ‘ d . c  -c: cc i ~: 
— ‘- c - m n - m c i ’  c t  i . , i c ; c ’ c i  c- - c -—c a - a - a - I  sycc t ‘ ‘ m m c c c  lr,r

m 
- - - ‘ - I ;  — :  i n - C  I c I a - c — - O n - c  -cc ‘ - a - c - - i - - c ’ . ’  I - i c - I .

‘S I t s  c - - c - : ’ - c - - a - i s w c t h  c c l  c - i t - i n - - c c , ,‘h. i I ’ -c ’’ - ‘ n i  St in - n - l i , i ; m c - I  n c ’ ’n s o n ’ :c
I — - a- I i ; i c- i ’  ct - n - i ’ n - - i  cc’,’c-;a - - c cc c ; . ‘ 1 1 c c  - a - u -  , d  - a - I -  k u - - i c  ns ‘cci th i sur V

- t ’ .’ ’ - — I ’- - c c t n’ - 1 — l a - c r ’ ; ’ ra i n ’ _ C 5 a - : u u - r n c c  ( iS’( ’ )  - m d  d O t  i a - c m ’ s
c c i  — ‘ I - - i c  i - - I  I - - c c — l i ;  - i c - c r c  cc - I ‘1; - - l i’al n c ’ c - c - b m - n o c , ’ c c , ; — - — c - : m ’ n - c l —  

. ‘ c - .’ . ’ — ’ - - c a -  r’c c - I— C c c n s t  c a - c t  —~;\‘ a - t  u - r n  (A C C )  w i t  I c
1 c m ’ - rn -cl ’ i r  I t  u - r r n i n ,’xt t m c - n  of tool ;c,3thes .

+ I ‘.‘+ -  - ‘ - c - n t r ol  a - c - I  m u  cn- c i t i a-a-; (ACO) —System in DNa-’—

-
- - ‘ - c l . i c m , ’ c - l  Aa -c —AC ’O—Svsl u -rn. ( t I M 13, ——)

KF K PDV 83 
- c , ’ n . s I n m u l l i n g  rncach iries ” .

- n -  ~, . - n - ; , i  - n l m c : l ; u c c c i mbH , K ar i sruh e
; : - ‘ — r * - ; c a- :’ t ‘I- i - - ; :  -,- k ; , C cn - - 3 c t e m b e r  l ’ u 7 6

7 5  - ‘-0’ s , c f m s - 4 2  ta-ta -; -

7” - u c- -v:- : .  c~~ Of  : ; c ’ - ” - r , l  Institutes an ACO— p u lot-plant i c c - n -
1 -“ ; ; c l - ”,’ u - l - - o u - c c m p o n u ’c c t s  c - c f  the system are as follows:

A 3 - i n - .  i cc -I - - - c l w ” a - n -  senso r s , DDC—sy s tem for the cont  n - c  I a - f t -c r c;c~i-
3 ‘~ i ’ n  - 3 nc - - I r a - m s  f - . n -  avoidin g chatter , cut distr ibutions , of f—

- e - . i  c O — i ; ; , , -  - I m c z a t i c c n .

S c, , c u . — a - j t u ; c I ‘ f e  L m . c t u c - a - ; i n g  of tI - u- in dividual components as well
‘ c u -  c c l . - i -  1,,r, n ,ir - c l , ’ s c c n - i b . - m j ,

‘I)M 18 ,—— )

I-I. Mushardt , E. Scherf , R. Kleensan g, R. Bierlich: KF <— PDV 8L~
Process Control Systems for Grinding

Ge sel lschaft fur Kernforschung mbu , Karlsruhe
K FK—PDV—repor t 84 , September 1976
9 3  pages , 53 figs., 40 refs.

A repor t is given of two adaptive control optimization systems
f o r  cy lindrical plunge grinding , Developed both for rough
grinding and finish grinding, the optimization is ground on
the mathematic description of the grinding process. Sensors
for the cutting force , the wheel wear, the diameter of the
workpiece and the surface roughness are watching the process
and a computer calculates optimal parameters for grinding and
controls the machine . Construction and function of the model
systems are described detailed .

(tI M 10 ,--)
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‘‘ i l c u ’  ccc, ,  c — - c - I ‘ ‘ l  - n - m i ’ n - - I I - ‘ c ’ I c m c  I - ‘ ‘-c — c ‘ s n - c m - m c d  , , -  C ‘ - c c c c  -
‘ m c ,  ‘‘ - n  , c :  ; - u ’ — ’’  cc c — - 1 c ’ ’ a -  - - u  c c c ,

- ‘c-’— - — c— — ’ . . - — — n- . m 1 -  c c m  I - i cc -i ‘Ii - m c ,  — 1 -  , k- - cc ccc i i , ’
t 1 i c a - c’,’ n - c c , _ c - 1 j - ,- c - - c-

t - —

3 ; - ; , ’, - c  , n ’ ’; . - ’ ’ c-~~~’ l m , ’ , - , ’c - , , - , c n -c i - u I ; c ’ c ; c r - ’ ’ u c m - - - c c - - - - - i , m , ~ — , ‘ c ’ c ’
- I .i  , ‘ , f l —  ‘‘ c c . ; — - . ;  c c c ’ : , . i ; — c ; - c - c  c - - ; — -

S a- ,;; c - - n- , ci, , u c c ’ ‘3 . ‘ I i~ m m c c - - u ’ c -  c c  m -- - , c c c i ; ; - : ,
cc, ,-n - n- - ‘ - I I ,~ , - i c c -  - c - - - ; ,  - - ; -  - c c c  - - - c - ;  - - m m  - - c ‘ c c c- , , ,  c - - ,  S i cm

c c - -,- , u ’ - m u ’- ’u u . , !  ‘ c - .  -
. c - - l . u t -  -I - ‘ l , - c c c’ m , ’c; c, l - ‘ , . na -cc - - i — - a - ?  - ‘ ‘ i ’ m ni c ’ ;. - , - c c c - - ; ,  I :  -c — ‘ - I ,  c - c - - i  i - i c ’ - ‘ s  - - i t  . 3 - - c m —cc , : — c c  u n — - c , -  - m  ~i -

1DM I n - c- , - - )

- - ;  , - ~~ c 
- - I - - M a ’  I i a- , c’c - ‘u , !  i - . 1.1 - , I’ : , - ; , -

1 ,  c ‘ ‘ c c  c c  c c - . ’ . , , a c - , - , c - c u -  r - 5 . W , r. F - F , cc 

KFK- PDV ~f,
- i - , c c . - . :  l i ’ - - c , c  l cccl m , u ’ I - . r c 1 - n -  ‘ -‘ - u ; , ; ’ c r , , , n- ’

- ‘ - u n - ’  .n  ~ ‘ - c - , , 1 - n - -b ,  m n - i  cr c -LI , , I . , :  I- i r a-- ’-
— i t  v — ‘ c c - ’,’ p4+ .  A m m ’ a - c c m  ‘ 1 ‘ cc

I , m ’ - ’ _ 
- 

- ,  t m - n - . ,  u ‘ ‘1 n - -  f e c  - - m , ’ -- s

I a - c l  - - n c - c c ! i n - I c - I ’,’ a m ’, ,cr I ‘ ‘ m ; - c r . , - y , ’5  d _ r ’ - O - ,- ’’ x l : ’ m ci-;
- . .- , ; - m l -n- , ’ - - c .  f o r  - ,mc---a C I a - c c - - i  cr — - l i  m c ”  m c ’ c ,  n- r c - I  - ‘ ‘ t c ’ c n c -  ; s  1 -  -cc

u , , - ;  a m ! ; ,  d c - u ’  f m isc - , ;- c ~iu fl n - n - , . , , -  I i n s t i l  l I e  for
- - - ‘ 3 - 1 - - and  Ma;;- ; ’ -cu r -c  1 - I - - c c ’ ,- of I c , .’ ‘ c ’ - - —; r. u c a l  ‘‘ c m u - - , - c  s it ’ ,’

on - i i , -  1 ;, .  a ‘- -j’ ~ c’ I- r im r .a - -t n-cc ,umner i c - - mc i - - c c - r n - c - -i - m d ;s-retn -’ Na- m a c -I a - c . ,-
‘ n - c o l i c , - ’. - : ‘ ,- -~‘~~ c-- ga, .  d.-s’ u’ 1 - - a - -c - i - A n ex n ensi ’-- u - am a - c rc -a ’ c ” c , ,  ‘:1 -c m m c c i i —

- ‘  - , - c . c ;  was -- - ,- .- cI ‘~ ! l. .’ u ’ c ’- i . c r c ; e d  :,Nc  - — f , -’, ’’ c c -  - c- cs - - t  processd.u! a
c o .  - ‘ c - r ; and ‘c c c i I a ’ - , - - . -  - Tb .  r I was - - - r n - I i - c  ‘- i  n y  r n - - a l  u i  r a -j -

c I a - u - ; .  - f  a t , u - x i c , 1 .  c ’ n - i r . c i t , ,  - i ra-n - c- - a - u - nc- I - n  r - - ’ - .! i - - r c ai par t a,
I 1 - , r ,  - - ‘,‘ ‘ I c ’, ,  - ‘ - c i m c i  t l w  icy S - -n ’ s is ac4 a ; , ’ ‘--I t o  : - i n -  - - t ‘

0 ,  ~ l - l -  a,; ! cr- ,w ’’cl ‘~- - rk ,m ’at i ons dcm ,i cc - cr, J cc - cinc,-dl i- c-. - ; c - ,’ ’ c , u -  a- t a - r a t  m c c r ,
- c ’ ’ . ;, ‘ t a c t  ‘,~~ c - m - j c c n q  f u m m , ’l i c - c c ’ s , ‘1,- a c - s  m l  c-m r c r r a - i  - ‘ . a r , m i l i n  I ,

- ‘ -a i n ,  n - n -  and sun.  s ’, - i~ .- cs cm - a-, ! u ’ c ~ c a t  ion  s t a l l  n c u’ I ic- s ‘ pc - f  ‘a c l I .  i n  n - I c  is
m ’ * i e l  c . ’ - c a i , a ’ u -  r , ,  

(DM 18 ,~~~)

c - c , f , , ’ c ’ a - c : , ~~ . c a - - i - n c !  t ’~
’ KFK—PDV 87

- ‘ ‘ m c ’ , I ; ‘ a - i l - ‘c 1 c m  I C , ’ , , - , - “ n - ;  c - - a - ’ m a - n -  u n - I n - c - n - . -.’ ’ ‘ - ‘ a-
cm’ , - ~

‘, ca - c I ~~- ‘ I  - c ’  o ‘ I , ,. c ’ ; ~~ i c,c- . u l  c-i c i, I I :  - -‘ a--s

- - c -  - a-a- ’ ; , . ,  ‘ ‘ I , c ’ - - r c’ - I i - I l  - 1 - _ c c 1-  n ml , 

, ~~‘ - l  - - c - c c -  — - - - ‘ - ;  ‘ .‘“ c 1 1 1 +

- ‘ c c c . - , - - c c ’~~, ‘ci ’ n - . ’ O  S

“ ‘ c , -  ~ ‘ - - , - - i ’ - o ’ I ‘ I .“,,~ - ‘ m - i c - c . -  c ,‘ ‘ c ’ ’  -, 1 , ic ’  i n -’ n c , .u I - -

- 

- 
- - - - i  u c  - - ‘ - i i  S c - i  - - ‘ - n - ’ . - m i ’,’ a- u l ’ - w C c - -s -cc, . - cc ’ , ‘ , - c i - - i-

i n -  —- - - 1 ,- n - n c - ’ ; , u ’ i c a - i  r . - ’ - - ,’ u , , ’ ’ ’ . c ’ ’ - n - t - m ’ - , w m .’ ,u C m / I . , -m I ’-

~ ‘ 
i I i i  i ; i I

so m r r i c cm ’,’u , -, i  u

“ I  c n - i c  1 m ‘ u c  i m I  i n ,  c c
n - i n  m cc r r r I ’  m u l  n

5’ .; ‘ cm ’ . ,- c y , ,, ,,‘, ‘s- ,- ’ - a-, -, - - c , - u c ’ ’  •- ‘ , . c - , ,  - - c t  c cc  , - ; l - r . - c t i i ’ -

- t, ‘ a - ’  - - r -  (DM W~~~~~
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- c c - -, m ’

s t n  , Ma-’ - ‘ - -  - 

“ c m
s :  u . ’ - f l ’ i -  , ‘ ,- . c c .  d c - d .c , - ‘  , , ; c -  

- ‘ ‘,  , - ‘ cm c c  (tIM 10,——)

• , . , _ r L _ ,, , — ,,, , • i u m c I - - c r . , c- ..’ , , c c 4 ~~ic. -~~~c

r 3  , - .‘ , - , c c c - i  - - i i  I ,  i c - i c - c - c  r a-a - - ,  ,d ‘u a -’~
’e M U  ‘ ‘ f l t  t~~I KI FK PDV 89

,- .c U c m , S ? c - c  of - c i i _ n ,, l c ifl , J~~ ac~ c em m i , c

s i c  - l I t  + , -  c-. c - , 5’ c-c m ,, c r,i,Ac - - + .1, , 

, u _  i c ~ -.- 8’ , d crci.,’ -

. ;- , c ’-s . S , - - c S .   

on ‘ ‘ . -  c-n . m . - , - c ’ ’ cc icc  n - c r  ci s i , i ’ u I  ,- r , , l i i n c n  s n - a n d ,
- cm l c c - c  - ‘pc~r x } i c —~ ’C c - .  88, a i u n e a r  c z, - , l  

~
, -s rs,,del

, c ’ - ,’,u.c cc., - ,c m l c r ,,t an du’m m a - l  i c c  . s 3 , , ” r a .  c c ,,

- c- ’ c i c C  - c-r c S  I I I - i  ic e  Stau c - c ’ ’ c ‘‘‘.1.1 i ’ ’ ’ ’~ ’ S’~~,i i -

i - -

c, - c - , ’ , , ’. -,- ’ , t , ’ f l c -  , m , , c u ’ , p c m s e d  ~cy a i , q a - a i  a c - c  a - U t

- - , c ; ’ , - ’’ c - c m , . - of , - , c- . ’ n - - i  C , ’ ,  c- y ’u e  i s  I c - — I  I 
c c c , ’a. c i c - ’ u -’ .c . . ’ c- , ‘ c m .  1; , , -  m m m i m i  c, ’ , l i e c ,

i - y  -~~~~~~~~~~ ‘ s - - - crc- f — - - , , - I s  - . m  C c c  - at  i c - c - u  I n - c O  c - , . .Oc , c - S   U P

- - - - . n a - c - c - - ’ ., ‘ u — s - i d - i  p- I l a c - i  is - ,..- - - , c - ~c
- a ’ l c c c - , S c c ,  . , c , , m c - c . , ,  1 , - 1 1 -  r i s  n - , ’ .I l V ’, , c c n - t  t - , m , c c  - 3

- - I 1, 5 ’ , . , , . c - - . - s  in  t n - p  S t i c -  c - U

c , .  s ,c - c ’’ , - U m S  t c c - c ,  ‘ ‘ i  . - m c ’ c - c f l  r ‘ C ” ’  is  I , , , c - . , c - ! - ’ I i . c  c - u

s’ , . , ’ , i ; , - , I . . .  ,- ,. c s c - a - c a c -  - -n - ’; t m , ,  ‘ ‘ c- ’ , ’ ’ - i i  .5 

• , c ’ - , i - ~ - - S m , ’  a -c - . -  i n- , ,  - ,,a ’,’,a ’ c cc ’ ,’,S’ S c

, - - ‘- ,  i ’ , - ,  ‘c . -- c m , ; - ’ - ;  ima , c c . r , ~~ , - ,  I - -  ‘ c - f ’  m U ,  I n ’ c i nd m i l l

I. m c  ‘ , I - - ‘ - I -  .‘i ‘ - , -  - S. ncc’u*t’ i s  ‘ c c - , - , ,  - ‘ c c - ,  , , ,  , , ,-, w i ’ c - ,  ~~~~~~~ - c - m c ; . ’ v , , c - i a b i C S

‘s  a r e  ‘ ,-sIr- i c ~ 1 cc r i - 1  -“- u- - ’’- ’ •;~~c- , , a ’  c - c , , - - I  I ’ ,,’

c - P m , ,  c c - - , i , - d w .’ ’ c - , - .. - , - , - c am ‘ u - - c  ( tIM to , — — )

# 1 . ,.~ - c.ebert, II, W ilhelm, H. Zucn-uilernnann

Mc -cd . ’ I l u n g and simulation of powe r p lan t proces ses K H K —PDV 90
Gesell c, c’I. aft I ,r )(,c-r:cf ur schca- m’m g cnibll , Ya r lsr0 h ,’
vt v — i - i - ’,’ cc - ,- - N c . ‘ ‘ u,- cn-ib.c r 1 9 76

paq n-- cc .5 -, figs . , . 5 +  n-eta .

i c , , ’  j u s t  i c a r t  a - I  ‘ b e  paper deals c c i t t  the basic aspects of
cc- ’ , d n - - l l , r , c~ acid si mulation relating t n - - power n-~~~~n-c ’. application ,
WI u - i . c i y t i e  rTt~~ir ,  ecc - ,i-n - ,mc sis i s  g i v e n  to the systematic app roach
Ic , r oitc i ir.ir i y an economical modelling .

Ir, t h e  second par t n - f c c  results a re  given obta ined wit I .  three
d n f f e r e n t  type s of power p l a n t s :

- c - l c - c : ’ c c - , c m t r o l i e d  c oa l - f i r e d  st eam g e n e r a t o r
c n- u- d — ‘ ) c d i & ’  u n i t  -power plant w i t h  C Om b u s t i o n  a ir

5— in - P l y 1 ‘,- gas t u r l , i r m e  and forced-air f a r m
- 1- re s surlFe d - wate r reactor power p lant w i t h  ~t rai g tI. -

I c l ia - ’ ’uc’ m c ’ u c through steam generat or

i t  1s t evident that al l  e xi st ing dynam ic problems a - an , be
solv ed wi n - ;  ‘ n - n - -  p i e sen ted  m o d e l l i n g  and s im u l a t i o n  m e t h o d s .
P r o p o s a l s  f - a -  an extended eco no mi ca l modelling and optimum
app l m c - - a n - i c - a - ,  of simul a tion a re  made. (i)M Ib ,—— )

* - — ‘ - . ‘— — - ‘ 
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H , C l au B n- G . Meter , N. VUkSI  KFK {
~

) ’’ ‘Ji
Li ne Sharin g System for Comput .roruent.d Trsnami..ior of Process Date

Geeell.chaft fUr Xerntor .chcing mbH , Karleruh.
Re port PC F I ( -P DV 91 , March 19 77
4~ peges , 17 figs .

A lar ge n umber of lines are required in the instrumentation of tech-
nological crocasses betwun measuring equipment arId actuators in  h.
process area and the processing units , display uni ts m d  operator
consoles in the central control room . Thu developmen t of a process bus
is descrIbed here which connect, up to 1000 partic ipant. replacing
point-to-point wiring. The functions of date leqging , contthoue
control and sequenc . control are p .rformud by • ucini--comput .r which
dct5 at the same time as bus driver. Computer and prcceus bus can be
built up as double system if required by reliability aspect..

(DM I r a- , - - )

M b , r c r . . ’ c s t e c  - I - ; ,n - mc r f- c e r ,  P .  G lt h , , n - .  l ; , ~ m c - ; e r , W 5 ’  ‘ r ai ler ,
lL -~~ , :€ , a - a - n - u ; ; .  

____-

~~~~~~~~~~

-——— —-

~~~~~~ 

~~~~~~~
— - -  KF IF -PDv ‘

~i~

F’ m r , 3 d c ” ,’ m , t a l S  f o r  cise of di sp l ay s in-c p roces s coc , t c - - ,

; , - c -u t d l l s ’ f c a t t  f~~r F e r c c f c ..n - s c h u n g  cc.l.mH , Kar ls- .f.€’
i’ C,’.c_ rep c ’c c t  K F K — P l c - ’  c- ’l  - No’;ec’cbec 9 7 6

pages , 77 t u g s , ,  3 tabs , - 8~ refc’n- .

Ty , i a  cc- p -c -n - ’ descr Ibes the I s  njca feasibll i t  ces of ‘ n - i - I , c . - d c  c, i n - , _ a-j s ,
‘a - ’ -  necessary cc,;. ’ r c c s , disp lay processors , s d c : , i m m ’  d e c - i c e s , - i c _ c
c c ‘ u - n - f a c e s  f o r  che u se  in  process ccc ;; ’ r n -c l - E x a c ” . ; , I u , s  f~~ c c a n -  c c c , c r u.-
; u - a l l z a n - i c r c s are g i v e n .  S o f t w a r e  proble m s like 3.or~~a a - i~~ i ’y  a- c -I
a ;,; .cc -cn-a - i ate data s t r u c t  a-es are considered - f m e a - c r e t  ical 1’,’ .

(DM 18 , — — )

F’ u . j e la-~~~ m . c ; ! , c r U j a - h  KrK—PD V 93
1,L. c,i,N — A ‘ c y ’ ; t ~~ ’n’ c-m r h i s t - ,mr Ican; ~ c- A n a l y S i s  by i a - - m u s s  m ’ Fic- ( ’ m t i ’ n s ”

, n - - s u ’ i l s c h a - I t  f - _ c  Yt-rnmt(c rcm , ’I,a-m’ ; mb lI , K a r i s r ; m c - , n - ’
1 1 . — n  u - n - c - - n t  V F Y — i  1, ’,’ 43 , M -cy u ” 7

c - h  c -c u ’ s , 1 1 I i- n - c , ,, 17 r e f e r en c e s

I c - u’  c - - - n - n  c c’ syst c-c’ Al ,I~AN ha s  been ,Is’ ’.’,’ i c - - n - - i - c l  t - - - c c-,’u-c- ; s the lac n-e
ncumber - - I  signals ‘i m cc’ to cm ,fus t ,; r I- .cnce in a c-c a- n c - c - n - - l o x  t e c h n i - ’ ,u l

‘u . n - ~ c ’e c- s s . to r- - - c. - n - r .l ze th e important (in ‘crc- f . m n - c ,  c - mettle n - i c  d u s t u r —
l , , i r c ’,’ within a .c - c nm. ’p- circ-’ ,‘Iccc-ra - int of time> i n m l c c c c c - a t i o n i , and n - ,  d i sp lay
- - I ’  t l m u ’  ‘ - ‘u .e r ,ct ir s - fly means  ‘m l  t h e  r , - r ’,,m l t  c- - cicac dec isic -n s ‘-an
n .e  S.c ; c -  - n ,  w h i t  coc ;cc :  -c act tone have to ‘um ,’ taken. The system wOiks
in r m - l i n e - - ;- c r c - l - - ’ - ’ u ;  n c - s c , l t - , and anal yses d is turb a n i -es ,iun -onomousl i ’
- is w u - l )  i c- in  dialo g with the opera to rs .  (tIM 5 , — — )  

.•U---1~
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b u c k , W. Puppel , M. Ze i tz KFK—PDV 914

“ in -yrma mi cal models and simulation of chemical processes ”

P a i n -  I C a t a l y t i c  fixed-bed reactors

;t- n - m e l l s c h a f c  1 - i n  I (ernfor sc icung mbH , Karisruhe
n v -repor t KIK—n - ’t’V ‘~ 4 , m a--tob er 1976

- n --a ge s , 53 fig ., 9 table s , 41 references

A - n - i - m r - c a l  ,tym cain -tuc al model of catalytic fixed-bed reactors
is derived w hich considers the dispersion of mass and energy,
the e f ’ em ’tiveness fa ct c cc as well as the catalyst decay. The
si m u l a t i o n  01 the highly nonlinear two point boundary value

~ c - - l icr- s is per formed using hybrid and digita l me thod s de—
--u’l oped for t h i s  purpose. A comparison of the simulatio n
results and the experimental measurements based on a pilot
reactor of Farbwerke Hoechs’ AG enables the verification of
tic - c m a t h e m a t i c a l  model. The ver i fied system equations form the
l a - s i s  f o r t he  d e s i g n  of control algorithms . Experience with
ft..’ contr (’l of a pilot heat conduction system b y means of a
n’ocess computer us already available.

m n - c -art II I n stillation columns K1’K—P IIV 95) (al-i

F . S i l L e n - f e r l e r  KFK-PD\i 95
5’2- na c -’i ca l c ’ - c d e L s a n c~ simu lat ion of chem ical processe s

n - art Z-l s ’,lllati on coljrcr,

3es elS.scc- . a f t  I C r  Yernfccrschung mbb, K a r l sruhe
V5 ’- —re pc r t Y F I ’ — P J ’ ,c- 95 , A pril 1 9 7 7

~15 p aces , 52  fig., 26 references

Fir st a cer,er~~i model of a multicomponent distillation column (p late
cc~~~u —rm is B h - ’wr. , For both n-ha sc- s (vapour and liqu id ( the material
a,c ci ener gy ba~~ar. cc e equ at ions are consider ed , the mas, transfer i.
desc r ibed  by c’as s transfer coeffici ents.

‘~~ea - , in order n-a - desc ribe industria l plants, a simplified model is
de’— e loped, which consists only of the material balance and whi ch
cc c- ’-,iders the energy balance only in an extremely simplif ied way.

w i t h thi , simplified model a column for cleaning waste water from the
In - c c - ca - ic -st Akti engese lls chaft with an extremely ruonlinear temperature—
k r — f i l e  is simulated and compared with experimental results of the
p lant. All esSential effects of the colOmn are well described ,

Tr.e r-cs n - important data about the used computers and about calcula-
,cn-~~tmes are sur -m r —a r i ze d in a smal l  appe n d i x .  (tI M 12 ,——)

P Yne~~ O KFK-PD ~‘ 96
C -a - ’cpa r icm or. - I line a r control algorithm s for process computers ”

;ec-,e, I s a - raft I .r X er nf crs chu nq mbfl , Nar isruhe
P~

’,’ - ren- ,,crt )‘F )’—Picc v ‘-+1, - a-ct ober 19Th
m l  a ’ cc ’c , 63 f c - ;s . - .Sb t ab s,, 37 reference ,

‘I’ -- a c - p l c c a t : c - c - c c -  of p r o c e s s  c om p u t e r s  in process control makes it
p - s s i h ~~.- to s y n n - h e s~ ze c ; n t r c - l  a l g o r i t h m , by on l ine  i d e n t i f i c a t i o n

‘ c - c -  n-~c c - a - u c -~~s n - c. be c’c-m ,tr c ii ed ) i.y the n - .roce ss computer itself.

Tn. u s n e c - - n t  d es c nl m ,c- e ‘- c - ic - 8yrcthesis and test of param eter— and
s t r - u c - : ’c - m . r u- op t n c r H i - m.i ‘.Ic u c - c enc I’cc c’c ’rol aigo u ’ithmn -n -s for processes whose
r-c -i ,’is c ave been a-b -‘cained by on line identi f ication .

T’e f i r st step of inve stigation was the simulation of two test-
processes with one in -~~’.’. a ;, 1 one output 0cm a CDC 6600 computer. The
ch ar a c t e r i s t i c s  c - - f  ‘ ca-- ca - n - a - n - -I loop - control performance , sensitivit y .
and tf- ,e c om p u t i n g  t im e  !c- c - r the synthesis between two samples where
rep~m r - ed.

In -, t h e  second sn - e n - - tt .e p r a c t i c a l  test of the si r- -u i a t io n r esults was
n - , e c > C r r - e d  ca -n a steam Imeated ecc c’l canger controlled by a HP ~‘00 A
c o t i m i t e r  -

‘I t . e  control on a s t eam heated exchanger w i t h  state controller and
a - c , s e z ’,-e r  under di f f e r e nt measuring- and samp ling times will be shown .

A l l  p r ’ ’ n - r a m r s have been wr itten in FORTRAN resp. proces s-FORTRAN ,
(tIM 13, --)

• - a - - —.‘ - — — — . - -__ I_,__ — —
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f:r v- 1 1 i ’-J 97“Aids n - c a - the user of p rocess  control computers in discrete
‘—a - ca - f c- cmc tur I ng r- - c - - esc -m es -

‘c”c - u’iisc’fc - a t n -  f ur l’ u ’c rforschun q nSIIH , Ka r l src ml, ,-
1 : - v — c  c -n - , - c t  ‘ f - Ic- - - :-v ‘7 , - - - n - c - _i .-r 1 c 4 7 n -

‘ i - ’- pa  5 1 f i - n - , ,  20 ta bles , 7 7 references

• - w : c c - n  n - c  - r ‘ is c - c descr in - ’t ion of aids to n-~ - J p p c - ; c  I
c - t  i’~~ c I  a- 5cr s - n  roce ss con n - c - c - I  - ‘-c r - -u t i-r n; in ; ~ (ann-, i ny a n - I

inc - c- 1 c - a t  i rc --~ su a- C - sy st  en- c s , es~ ccc - a l 1 y c- c c n -f ,.’ f c - .-l d - I n - I  —f low —
,n - c -mce ss.-s lik e warehousing , trac’isportationc , produc t lr-c , and
cc- st m g .

Ti- .’ nc -air, ~~a n l 5  of n - f - c’ c c-p ort are the crc --c es s a n a ly sis ,
syst .’r desu qn- c ac- J select uc.cc - of a specific computer system
, n - r  t . ,.- user S ne c l a - i rements.

A .i ac ’ i v i t i e s  of ‘ t o  user starting from the plann i ng to the
l a - t r c - c d u ,’’ i a - r ,  c - - I  - syS t~ r- are described with net—flow— p lans
-inc - c - i d c - c i sc - c - n — f  1 —s.

a .  f , & ’ r m c c r € ’ , n-i.e n-~re sen ’ situation of the process control
- a-rpa -ter applc - cation for part-flow-processes is described .

(PM I l l , — — )

-,. W cnr c an r ,  (editor)

“ Sj r mu l a t i o : ,  a i d  Con ’.t  ccc i of Gas L i s t r i f m - n  io n  I , i ’ t ’~:”rc s ” ~‘r~ — Pn v - ‘p,
R e p re s e n t at i on cf  t I c - c  Progr3r S’,-t -tc -c” ;r m ~~~’~~I

~~ su : l i i c - c b a f  t f~~r Kernfc- x s a - ! :u r -cc cc - c-hP , P~ ,i c c l i u n i t ’

i - : ’ ,’ _ ( m e p or t  f - i - c - V — l U ’-’ ~ 8 , u c c ”  cc i 1 q 7
138  i ages , 5~ f i ’ s .  , 1 t a~a - ,  - 1 4 ‘ i S .

— C~~r,troi of gas d i s t r i b u t i o n  rj - t works f r o r -  th e ’
v i e w  po in t  of operator

— Control of ga s  d i s t r ib u t i o n  rcetwcrks f rom the

‘c - i e w  point of the software producer

- (-&tccarks or, the s~ rn-cu1at ic r . of unsteady f lo’~ i n
gas distribution networks

- Th e computer p r o g r a m  GA N E SI  f o r  t hc  s i r - -~c-1atio n
01 transient flow in gas distribution networks

- Some aspects of t h e  p r e s e nt a t i o n  of t fc - e program .
GAN E S I on a process  computer (tIN 13 ,--)

K ,  bi bl , A. i’~e.lj~~an c -T K—P DV 99
“Lxp erimenta l Val i da tion of the Computer Prog r am GAN I c - S I ”

Ge se lls ch a ft fc - l r Kern forachun g mbH , K ar l sruhe
icicV_ rep rc -rt K FK— PDV 99 , April 1977
18i pages , 38 figs., 5 tabs., 6 references

The cc - ccn -m puter c r c , c ; I a i c l  GANES I was desi-;~~c’ci for the simul ation of
tran si e n t 1 ( c - m w  i n  large gas dist ribution networks w i th loops , W ith
measure cc-c-onct data from highly transient flow

- in a transport pipel ine f o r  raffine ry gas
— and in a large natural gas distr ibution network

the accuracy of simulations of transient flow with the grog r ant GAN E SI
was proofed . It could be shown that in both cases computed p ressures
mat ched the measured pressures within the accuracy of the measurement
data.

The validation of the computer program GANES I could be completed with
excellent results.

(PM 15 , ——
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I l - - f - c t ’  I c - t  f - u - c  c i f o n c ,  i , m c nc - - J  nc-’djfl , Kar lsruhe

~~~~ n - c - - ’~’ ‘. t m u , t I c  - : . - n k c , - m  ftI ’ ’
1 H’ .u c i ’’; , . I I - n - s

A a - c - - c - i  ‘ -  - i i - - ’ i -  I c - c - c- c c  cia- , !’ 1 c c - c - ;  I d l c - Uac-Je Is described which allows
‘ c - i  t c - c’ l i t  ion - I t i m e  sn -  r c : c ’ t u r ’ - c- I,.’ al gorithm s, time behaviour

c c . :  I / U  ‘I c c - a l t  ic- u ’ p m -  c-j r -in n-cr - .

c c - s c - i c c; m c - ,  c - c - , a- cI l i c -  ;cc i n a - rc - i n y -u -i s suc~f . as i,lockstructu r ,- , loop—
a- ,,’ - - -  - - t f . ~ - l a - a - c- , ,c - ; u - - - f  f e r n - , t h e  u’;er the important feature

E - . ‘ c - , “ ‘c - u -c s ” , -,,- f, - cf, ~ i ’,i~’s ‘ h ’  af i l n - ’ c - j  te j -roq r c - cicn~ p r a -c e s s es t i c - c ut
c - I ’ ’  I c c - I c -  , ‘ ‘ l  c - c - ,  i n -c- c- -

L..Lj  - c - - c- c ’ i s  a- c c c  i t S  of sI .u ’ c- c -c c - c c - i s  W ! ; j ’ i c  qi ’,- .- t f , ~~
. t im e—c ’ c - - r r e l a t l c -  r

c c -   t a - a -i s , c - : . -  S - a - I c c - - i  “‘I ,i cc- c--.lng ” . M ’ re r - v er the st r uc tu r e
—

~~~~~ c I c,. c - c - ,, 1 i c  c - c - ,  o f c - m t  a - c - - i a n  .i— I / 0 — d c - v  ices and p r o c e s s - c c - m t  r - - 1 — - i c - a - i c e s
u s cit ’ s - I y t ic - c - ’ i . n - c , - J J , I - ~~’ , so t h a t  a l l  I n f c -  r m a t  i c - n  i c - n -  t i c ’  n - i r ’  —

- ss-c- ‘ c c ,  c - s 1 - c - i t , ’  C c - c - c -  I h e  n - - c c - - n - r a n ’.

~~~~~~~ I ‘ - , I c , : , .c :u - .s - : . - st  i n - c- c - - f  I c - c m  t f . e  pr  c- c ’S s  con t  r c - ,I engineer cc-n -

~~~~~~~~~~ 

- n - , c - , , , ’ c , ’ c ~~~~~~ s c - c - n c , ’  m - - - c - n c - II c a - ’ c n g  u ’xj-erlence . ‘(‘(Is report des—
c c - c - c - c s  ‘ c c -  c - y c - c - c - cx a-n c-i c t - r c - l n , t l c s  of t i c -  ‘ c i r i o u s  P E A P L — s t a t e m e n t s
a- c u  g. - ‘‘~~,ua- n-~~ .-’ - I i c - c c - c - - ’ n- m r’~ 15 ,——)

I

- • I - ‘ - ( I  ‘ J — r c -  - - ‘ c c - . ’ ‘, ‘- - - - c - ,  
~
-

— —  - c -  - , ‘ , c- 
- KFK~PDV 101

- - ‘‘ , c- — ‘- c - c - c c - c- c -- u - c s n - - c : , ’ r u l ”

- - ‘ - - c - , ’ - c -  ( , 1- u n I c - — i c - i
c - i , , n- - c c - _ c - c - , i c - t ’

m c ’  - ‘ , c - , c - .- . . , a- i c- - c- , 
-
‘ 

- c u t ’  r -  c - c m ’ s

c c . ‘ c , .  c - ’ n — r ’ c c - c - c c - - c - c - - c ’  t i -
- ‘ c - ‘ I : -  c - c  - - c - n - c - c. c c - _ c , - :  , . ‘ c c ’ s  ‘ c -

- ~~~~ - - - ‘ n c - c -  ‘‘ c- _~. ‘‘ c - ’: — c -  fcc - I c-; cc- c-

c - - c ’ c
_

c c - c - c c  - ‘ , c - - - c -  ~ - I c -  W I ’  I c - ’ 
- 

- c - -  - ‘ c - c -  ~ c- ’ - - ‘ c - —c ~- c -  n - i c - - c c - a -c ’ - - - :

- 
s 1_ .c - c- : . ‘ - . : , , : . c - , _ - c - -  c c - c  - c - u -  o’~ :,ci da-’,’ tc - -~ c - Ca -i exar’ I~ cc’s

— ‘ c c -. :. -c - c ‘ - c - c - - - - , c-c- em i
(DM 35 ,,— —)

hc- . H -  c - , ’ - c- : m ‘ ‘ - c c - u - n- , p ‘~~- h m i d - . KFK-PDV 102
.1 n - c . ’, - -

, : - c .  - c - i . c - n c d ccc - n c  steel p l a n t  

- ;  ‘f m-i f I I - c - r t e r  c- , f c c  c-ichung mbH , K a r l s r u h e
f- F - - — n - - I c y  I m .~ , : a - - c - - .’ rmn- l c , ’ r I
48 - u m c c c- 1 c -c I i - ;  • , ( C  r e t  S -

I c - - m i -  is a c- n - c - c - ’ f  - Ii’ c - -- ’r i i e d  for crn- n :toring and c o n t c - - c - l l i n g  the 
n~’ - - c c - s u n - n - n - c t i c - n  1: .  ‘ - ( - ‘ c - t i  a- stee , p lant which has been

1 u .- ‘- - l in a p l a n t  c - n d  -- I  ing  i c - c u r  1 c c - I n c  arc furnaces with
, i  ; c n ~~-c : . -55  c - c - r n j -~~ ’ c- n .  Tint ’ e n er - .n-~ available to the furnaces

hin c - c - - c m ’ n - - i  i c - m t  c - i  -,‘al of .-  , - ;  . 15 m inutes - i l  te n - deduction
I ‘ 1 . . -  . -w ’’r r & ’ q u l r ’ ’ r - a ’ c m t  a ot  n o n — d i c - c c > m ; c m , ’ c t  i b l u ’  cons un-cer s c - s

-~~~ i c - c -  , i t . ’ ,I -in-I- c- c c - c - n -  t i c - c ’  cii  f tc - re nt furnaces b y ad just ing their
‘ a - c - c -, I c  n - ,  ~nd 1 - ,’ c - i i r - c- c c t m c m u ’c ’n - ion ac cord ing to a c tual prior i t  ie s.
Th’- ’- c , c - c n - -j i i s t r i l , - c l  i c - m n ;  c - co n t r o l  a l l c -  w n - ;  f u r  I c - c - n- lu  l a - w n - ” r m c i y  c - f

z -n - y - - a - - s t s a r l  x i - -ia - - : 1 nq of product ion f l o w cc-bn ;truct ions
p r - d c - c - I  by energy ii r - i ’ ,itions clur ir,q maximum t oad n-c-eIlo d s .

(I)M lu ,——)

— ,-,-——-—-— — - — - -— .-— — - - — — — — . — - 
k— —. I — — — —  -
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M , ’ l , , g c , cl c - ,. , a c - rn I - - c - - . o f  ‘we r ~~t c t j ’ ’ n ;  ~ t ; j i 5  ~~i~~~l
S n - , -  - c c c - , n - n- - r n - ’ i s

1 I ’ . c - c - ’ . c c  ‘ c ‘ c - c  X c ’  r c - n -  ‘ s c -  i c - - c  c c - c - n - m i - c l  - X c i  is r - c - f , -
1 DV — - r ‘ - I c - I l ’  — c - c  -.- 10 4 , .1 a c c - a - - c c  y I 7 7

I 1 c ’ ’c- , 4 c c -  c c r c - S . n - c - -  r e f e r e n c e s

T n - c - c  - i n - n - c - c - c ’ I c - a - n ~~! c - 0~~ ’’ _ ’m C i n n - cc - I t - i S  n - - c  t n - _ c ’  ~ ut rn- c- ’ - r c -  I c - . c - ’ - r
s ’ c t i c - ’ c , - m : : t S ,’ c a i n - i ’ s ‘ h e  c ’ ’ c - , c -  -n r c - c  r c - c - a i i , ’ -, n - i  c- f s
c c-c- ’ c- i c, ‘ ‘ -m ‘- s c c -  I a I - ;  - - : i t I c - m s  - Tn-c e sync ; , .- , - - - f c -c - u - n- j- — c — n -  -

~

- n - _ n- t “‘ -- c- ’ - ‘ -c - Ic -  ‘, ,u c - ; c - , - c  1 -- - -I I i I C - c c - c l  OS ‘ n - m ~~ 1 a S  1 S - ‘ I c ‘ ‘  -a 1 ‘ --

• n- - w I c I - n -  - c - i c , -  c oc, c ’ ’ , ’, _ II ‘ -  i t c. - c  C - c r ,  I f e  c-c o d  - ‘ r I n - - c t  c nn ; u - c -  - -  -;

c-
i a - .’ ’- I - i n  ‘ I ; , -  n - n o -  _ -c i l s e i f  - The l u - - i a - n  o t  ‘- -u c h n-c- c c - n - l i - i  s - n - c- - i s —

n a - r c a - c -  s’,- ’ - ’ eccnmc c - - n- m~~ r , - - , t h ” - - r u - ’ i C a i  s ’ c - - I i i ’ s  -c c - - f  s u c - r c - u i a i i  ns
1 ’ ,’ n’, nc - c-, c - a - f  i c c - u n - c - a c - -  c-nc- c ‘ c - , - ” a t i c - , C m ’ l u - l s  of ‘ c - m i -  j - c O ; ’- S S .

A c - n - n - ;  c c - n - n - c -  i i,  l c ’ I ’ c- c s’ - c ’ 1~~- r m u n i t s  have 1 - - c - n  I n .  U ’ .’’ tot c-- u - a r s ,
- ‘ c-nc- , - n - c -  n - ,  I c - c - r 1 c- on -  - i c- - 1  c -c - c - n - i ’  I S - c n -  e s - i 1 1 1 - c ’  I c - - cn n -  r - -J ‘- I . I n

n - - a c ’ u c j l - c c -  n , ~,n i n - . . ’ a r  m 1 u - i i u c - , m  u s c t  i n ;  ‘- ‘ a t ’ l y S ’  - n - ’  ~ n- ( r i - S e c - ’

c -4 , i s m - n - ’  c ‘ i , ’ c - , ,, n i l ’ s  - hi- a I , -  o I n_ h , ’  c-a r  t - n- 1 u c-_c ‘-  a t  - c c - c  I mc - . t , -

cm , I - - i l ; ’  c - f  ‘ f , , ;- wc- i ‘ t a t  c - o n ,  -, t m ,c - c -,’ ( ’ s c - m . Th,- r n - c - c -  i c - i s  - - n - n  I - -  - ‘ n - - n -  I c - c l
- c - c- ‘.‘ - : , ‘ m - n - a l  n - m i  n m - a - c l - - u n  n r c - a m  - J t - t c c - t a n - -  n - s. The I- j m , a i n i c -  r ed ; n - ’ ,

c - a - f  ‘he m l c - c ’ ’ ,at n n - . - i’’ i n - c - c s  n c ’ , ’ t ~ c c -ncc - p .are c-l w i l t ,  r c ” s j - ’ - r . s u ’ s - - f - I - n - i c c - a -  1 ’ ,’
- I.,  c - , - - c - n-~~~, T n - c - c ’  uc ’ c-~’ u r . i  -/ on - t n - c - i ’  m- ,a- - I c ’ l p r o v , -  I I be  s a c - i s ’ ‘ - n- ,’ .

( E ~~~ 10, - -)

-
~~~. K o c h en , P . , ’ . Y ei~~, U .  Mayer KFK—PDV 10~D c - c~ita~ elec t r m c— pn e c - a - .—a tc c pos i tloner

~esel~ schaft f i r  K e r n f o r s c hu n g  mbH , Karisruhe
Report KFK-PDV t 4 , December 1976
24 pages , 13 f i g . ,  26  refs.

I -l i ’  c - c - n  a-c scope ~-f t h I s  p r m ~ ect a digital electro—pneumatic
( c - c ’ I t c -  c - c r  f- ~ a ~ c - - j i t a  1n~~ m c - t  s i g n a l  f cr  a t t a c hm e n t  to  d i a —
~r ,i a-j:’ c-’i c -,c ’ ic-i t c : rS  f c  : c r , t r c - c -~ -c- f -.- a l c -.’e p o s i t I o n  has  been con-c-—
cc - , u , f e ” e lc pe ;( a - a - I  desigr,ed .
‘ c- _ c- i c - un ’ra oc-’ 1’ ca i p ie c-s con sisting in the modules:

- .c l t a i  (n - c- sl t :OS si-gra li zer
- c - c -  ‘i t a l  c— c -r -parato r
c~ 1 - c - i t a I  controller
r c - : c C - ,c - l e  f c-c- c control by solenoid valve battery

Sat c - s f a- ,c t o n y  r e s u l ts - ave been achieved wi th respec t to
s’atlc and dynamic behaviour. They are in good c o n f o rm i t y
a- .c - ’:. r’i ecc ret ica l and practical preliminary research taken
c - ’,- a -can s -c f a simulation model.

pm c-r. cip le used allows positioning control by loca l
c’.ntr a -l le r as well as by central computer. (DM 5 ,—— )

- - - ‘ ‘ ‘ ‘ “ - - - ~~~~~~‘ -
‘ —
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n- c - c - ’  i - c -  - r e c - i  i !’.’ ’n-. , ’c- , - a r c - ,’ n- u ’  v i  

— c - - ‘ . , ‘ , c , c , , c- c - ; . • , - 

- c- - ‘ c - c ’ - - - ’ - ” ’ O ‘ ‘ ‘ ‘ c - c - ’ - ;- ‘ c - - ,  u c c -  - P t O  p r - i  a m ’ ’ ’  

I c - c - c - - w i n - c - m n ’ . r P c - c c - , c , i l , P ’_ i r n e  r - - c - , c - , f l c -e

- -  , c- r c - i ,  I , ‘, cIc - , t n _ i -  n i  Jr .  c - n - c -  - , p r m c- i c - c . ” rn -c ’- ,- !, c c - c - i  ~ e .1 -

- - - ‘ c c- , , ‘ - sc- n- — P - I ’ ,’ l,~~ c’ r ;, r. gc’ - - I c- c~~~ ’ - c ,c .  - ‘ c-  

cm, t n - c - . -  c _ L a d ,, - , i - c - I V , ’., ’’R ‘51 .- c - , ’  en ‘n e - m e l :

- - ‘~~m n -  n- c - m ,- - c - c - ., r ecm c ’c - c r , ’ ce c -’ In - ; p r , I - - c - p ; u c  rn et r -od s

>iu.sf - 
- -!c - I - c - c n - c - - ,  - c - - - c’ .c - , ‘vc- cia c- u ’, , cc - r . c- f a - ic--c - c - i- sen_b c - cc - nc-c w i n _ n - c - rc ’ ’api- - - t

~~~~~~~ i c - cm ‘‘ - - ‘ - - - c- - -‘ - n- u. I’ i 1 - I, v o n- c- ‘ ‘ c - I c- I n- c - i a - c - c - I ,

- ,‘ ca- r n - c - c c-.,’ ‘cr, c c ’ x c, c - c - c ” c - ’’ ic - c - I n-C two t i - i a -  ,u c-n- c-. e n n i b l u i ’v

-c - ‘.~ c - i  - - ‘ n - c -_ c - c - I’- - c- - c - c - c  i i cy  -cml ’ bo a - n - -c a - c c - i a- as’jeiic- b I c- e li

I_ph _ic ‘ c - ”  r a n -- n - c - . “r a n _ c o n  ;~ f a - ic c ’  m ar g in a l c o n d i t i o n s  a - a - use a- fl u -

‘cc- c’ c-c ’, ,, n- n - c , ’  a- c’ccr ;s~~m t ’ ic- r ’c c - n - ,  - n - i , ’c ’,sl “c cc - ’!’ c m  a y s c - u ’nc’J cud c - i ,

c - ’ ’- - . - ’ D c -c - c - ca~ n r c - c - s c-u c - O c - c - ! , r , c -a ’ ,’ c’-cl o wc - c - c,’ c - ,tnj c - c - a - -a re c - c

— a-’ ,’,. ‘ c - . r c - c - ,’ c- c” r, -c - c-n c - c - crc .uc -th ‘ - c-,- r . v u ’ r, c - c - c - c - a , pressure i c c -m n—

cg ’i ,a r n_ r e -t t rc- i w i  

c-c r i  

c-~ j c - a - m u  s Ir a

lI~~~~~~~ ‘ . - p ’ - c - - ’- - c - -~ - ‘ - - i , ’  c-t eas-In-e l -na,’- a - a- ne

— c-’d.- ,c-,.,” , c- ,,’ t r c - f l .c- !.- , ’ n’ , a m a - c  c - c - ’ -‘, I m — : , . c , v e r d i c- c- ’ n , w i c - P c -—

c’ , i - c - ’ ’ r ,  m c ,  , c - , t - ’ r ’n-c- En- - ’, c - , t i ’  a

ic y ’ c - c - c  -c c -  c ’ -c - ’ , m, t ,c o f ’ e x a n u u n a t c - c c r ,  p r c c - v c ’ ca tha t

a -n - c u - c -- an n-n - a” t r a n s m i t t e r  wn - m c - ,c -i’c- s e e n _ l i  s c - I  c i etca n dc i  a t , p u l a t e c i

c a t  present be reci a,uze d bes t with c o f l v P n t c - m c - n m i~ i

c - c -  c - n - ’ ’ ’  c-)enru r.,~ c,v c - ctc ’ ilc ar c - i A S — a - a - i v ” n ’t ’c-r .  1DM 10,——)

— - I n , 4 , — ’ ’ , ‘ c - I ’  - -  , - 1 1  c - c- _ ‘c - c - c - i n - i c - - c - c -— f - c-- -i KFK- PDV 106
‘ - - c ’s c - c -  n - n - n -  c- ‘ c - n - ,’ c- ’- . 0 1 - c - n - c -  - cc - c - - f  ‘‘‘, -i

‘ c t ’ t .  r 5 . - c -  r u t  - l i t  - c - n  1 - - n - m c- ’’
— ~ - n - n ‘ n- — c c   n - - c - , - n- ~ m c- n c- 1 ‘ u n -  —

1 ,’ - c - c -  c- , i c - . c- ~~ ‘ Ic--

c - n - , ; 5  - c- c- t ‘ m n -  - ,_ ‘ ‘ - -  a - c - c - ’  — I • t n - c -- - - n - ’ ’  I - . c - I  - - c c- i c - - ’  I i - ‘ n - c - ic c

c ’ c- ’l ’ ’c ’ ’i - n- I I - c , ,‘ ,‘ 1-  c - c - - i t  c- c- - , ‘ c - ’ n r c -’ I - c - n - c c  I n - c - m n - - n  - -

c - i ,  - I c c c - - c- • , ‘ f i n - .  — r ic - i c - c - c  ‘ c- _ c - ’ u-c - c-

c-c-. “c- ic - u I ’  ‘ r  - r , ’ t 1 - , r c -~ i s  - n -  c c  c- — - n -  , — ‘ - I 1 _ — c- - I c- ‘ . c - , c - i  - I c - - c - c- —

‘ c - - c - c - c l  C t - r ’ l l  c - — c ’ n - .  -- n -  c r - n - ’’ c - -  n c ’ n - l c - ’ - l n - ’; ‘ 1 n - _S ‘ I

‘ u -  ‘ c- ” I c -   c- . u ’ , ‘ c - - 1 . ’ ’ - c- - c a -  i i c - n -  c c- - ’  - ‘ n - n - c ’  I c - I c - i — n c - - a -’

- - - n - c ’ s’ , c n n -   c- c- - - - c - c 1-  u i - - i  ‘ c- ‘ ‘u u re ‘ ‘ I  S C W  - - I c - n -  - I u c  - t - n ‘ -

- , ‘ -  - , ‘ l . - a - m l i ’ c - ,  u ’, c- ’ c - c c - l i ’ , ,  c - c c - .  n - s i c - n - c -c r. ! .
‘ ‘ - I n -  , ‘ ‘ -  ‘ c - S i ‘ ‘ I ”  , n - c - ’ i n - ’ ’ c - I  c - r i  i t i ’ ” c - c - c - m ’ ’ c - n -  n r ,  c c c - ’ —

c- i ,  — n - c ’  1 ,— n  cc - _ a -  - - I “ - ‘ • ‘ i - c - ’ n - ’ — c - j ’ , n - - - c - c- - c -c - ‘ c -  c i , ’ , - — n - , -

- i f -a I t . - - - c - c - ‘  ; i - I i  - , c c- I I c -  - I c- I ‘ - - n ‘ ‘I , !  o n - - .’: i i  cc - - n - c - c - ‘ I i  -

c - n - c - i - ~~l c ’ ’ ’ - c - .  ‘ a c- - ‘ - i d  ‘c- c - u I   n - c - ’  u n - - n- - - s ’ i-n c- — c ’  nc- - I ~I~~~d ’ S’

‘ - ‘ n -  i n - I  - I . ’ a- , c - c - c - c - c  , ‘ c c - - I c -  - - .  I n - , . ‘ . c - n -  ‘ - I  - .- c- se’I c- , c - n - ’ w- - n~ -

(DM 1.c , --)
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C, , Stute , A. n-’- t c - c - n - r ,  I). B i n d e r ,  W , flu’Stt ll n q, II , F i n k , 1 , Firnau , VFV—PDV 1Q7
c-s . 11, -na - s - -h er , I i ,  W M r n :  c J~ I

c-u ,-~cjc (‘c- ’ n q j c -j p r , i t I - ’ n r u  jn i- tn-c Autor r n - t t j n n  c - a - f  “,-‘an c - nf -’cr tc -c- rinq P~~r)c~~ S ,q

“~ntrr 1 s (for Flexib le M,anuf,cm c -’n - n - nr in q ‘ t c - , q t C m s )

t ’ a u ” I  lcrhc - c ft f ft l’.”rnforsc’c- cc - d n q “bB , Kc-’irlc-jruho
r ’c-v- n u ’- c- ’-” i ’ v r v _ r ’c - v  10cm 

- Fet rc -ia r ’c-’ 1977
U4 “i c - c ” , 55 ‘1-ic ., 4 t i f c - s . ,  23 refs,

T c o  , cm - - ” l i c n l  i - c - c -c-  -f r e-ilt ime corc-n-c-uter g in the area c--n - f  a - n - a r , j f - ic-- n - ’ u r e  for
n - c - -, c-t - ‘ c - ’ c’t n - - c m l  c-

~~ n - n - I f ’ ,- i  f u n - i ‘dC n-” n- r ’ f c in e s  was , -n r ‘o now , lic--c ited mai n ly
s ’ o n -  cc- c - u -  a n - c - c - f  dl- ; ’r il ’ c - nt inn -n ~ f r’ontro l data In so—c~~1led n t l c-

(f irer- icI ’c - n - ’ c - c-rfcal (‘,c-~c- ’r’d c - l )  c-c- c - s c- or’, An extension of the rn- t I C
‘c I ” ~s ,i l a - - c - c - n -  ‘a-- o f o’- -‘ - —‘Ic b e n e fi t b y she inclu,ion of ,acldj”ionai
f- c - c - , - ‘Ions f r ~~ c- l ’ c ’ -w ’c ” r ”  -is w e l  as f in— tinn a not ac-itorna ’- ea-i -.i’cm 4”)

‘- sc- . Here a - o a - ’ r o l  f ’ : r , ’ i - f r c - n s  whi -” h occ” i r f r r ’ c - n - ’ n r ’ri t ly I n  t h e  rn - i a -h i r e
s - ’ c o n - ’ - ‘iro ‘n - cmc - c -’ , fp r e c - l - c -  t h e  central c’rncesslnq n-- n a - n - i - n - c - t e a - .
F i n  ‘‘ ln- ”s w f c -  1~~~c- c- c- c - ,’p n - c - c -~ t “In-, - cm -it- c-mate d c-~ n - ,  tn  now are , f o r  I n s t a n c e ,
•‘c-~~-c-” ”- c - ’pr nc -’c! wi th w~~rk’1--w - ‘r o - a n l z a t i on a r c - I  r’nnductl~~n dat ,i  a c n u i —
s t ’ lc -’-’- . I n  F l e x i b l e  M - i n ’ n f c m ’ - n n i c c - ’ c -  ‘ - ,ste rn - ,q ‘h o c - c -a fic-n - ’cctt orcv hi’--’~ c-c’ be

- A - - a-n ’ r ”- I  c - c ’s’ cc-- f” ’c - n  c-c Flexible ~ .nn-c - f- i”tur Ino ~ . c - s 4 ’ere ha-’
bc-on -tevpi c- -” c - o - i c-c-nd b u i l t  a t  a’ he l n q t i t u t  f c -n - r c-c - sp ’,c-~.r’,unc --nstechnjk der
Werccc! c-’c -i I’— ,c - sr fminu -’n und Fer tic - ’n-un c- cmgei nri cht c- c-n c len at St-a-ttaart t’n lvorsl—

I’ has cm h le rarc-’-hI- -il ct ruc -’-n - ’ nrc’ anil qrnups the rc c ’cr rin c -cm fu nct ions
‘‘~c-’cether In un i’s, T?- e an - -n - c - I ic,’c-~~ir,n of the requli- .- should i-not be limi-
‘ec-~ to Fl e x i b l e  ~an -_ c c- ’,cm - tc - ur in -i Sy stems. R~~ ic consid e ration s and re—
s - u i ’s ~f s he  c- oa-’.-loc-c-”ient c-re described . (DM 12 ,——)

S. Xô h l e c - KFK-PDV 108
Bases of the high-currant system of arc furnace.

C ,esellschaft fU r ~ernfo rachung nc-bK , Karlsrtc-hs
PDV-report , rFK-PDV 108 , March 1977
95 pages . 11 figs. , 3 tabs. , 22 r a ts .

The relation s between th. inductances of the ioopa are studied ,
which are formed by the three high-current line , and a measuring
line connect ed to the vessel. It is shown how the inductance values
measured In sing le-phase short circuit shall be corrected ~o thc-si
they become compatible. Pin equivalent circuit diagram proposed in
the literature and the known method s for measuring instantaneous
values of the electric arc variables are described . Two other me-
thod s are Indicat ed allowing to calculate approximately the mean
value s of the arc variable . assuming linear conditions ,

(DM la ,- — )  
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‘ c - - u - c , ’ , ; ’ , ‘ -c .- c- ’c--:; ‘, m .11 ii , ‘ i’l.Ai ’ c- i i ,  n-c , ,~ ‘ , i  , c -  ; -  i— - c - c -  c - n - -, ; c c - i  K1” I’
c- 10

- .. - i s - c - a c - ’  I - c c c - c - I .  i - t - c - r c - ; ~~ H • - c c -  1’. i , c -  c-
n- c- • , ‘ ‘ .‘ : I , . ”~ c - - I c -  I c - ’ ?

n - c -  - c -  ‘ i- n c - c - - c c  . - c . r  c- , , - - , l s c -  1 ’  l a y  Ic- p c - n c -  c - c -, c- , c - , ’,j cnn-c-H , V a n I ’ n  - n -
~- c - ’ ,’ .- .c  -

~~: ,, -- ,, 
- , -, t , ’ - ‘a ,- - c- n- - I c - ’ ’ ; ’ ’ , , c - ;- - ’~ ’ n - c -  c - c u  - a g e  c - c - n - S I  c - u n - c - ;  c-cc-n e u -  c~

- i c- ’c-Ic ;~ S - c- c-c-’ c-n - ,n - n - I A n - - , - ‘ c - , , u i , i n - c - u ’  I n - , ’ c-~~ i c - n - ,~ i ‘; c- -c- cr,,!. - ru g -ir , -n - - c- -c-’;~- i n
- c - i c c - c - a  c-  -J - I , , - c cm , - - c-’i c - s  c- - - r ‘ n- i ,  - ‘ - c - i I ’ . ; c - ; c - . I ‘ ‘‘ I ‘ ‘  c V i ’  I. ‘ c - n -

- - c-c ; - c- -
. ‘ ‘ . c - -  i - - , i - n - i  ‘c-

- - ‘—n - ’ c c - a  c- - - , ‘ I n -  Am ’ c- — - ‘ c - c - j  ‘1 .- - c- • n - -c - V c f ~ c- ‘ ‘  n- c- ’ , c’ a n -  -i n-. • f ’ c r  c -,c - ’ u- -
c c - : ,’ - r- -

1 c- fin -C - i ’  n-c- c ; - c - c - - -  - — - ‘ ‘ ‘‘ u - c -  c - ’  - - - n - c -  , c - - ; , c ~~u s , 

-
- 

- - , — ‘ c -  n - c - ’  - - c ’ i t At c - c- s - ,c - - - - -~~ , ‘1 cc— - cc ,,, , ’ - r y  ic _ n- i c - , t - ,’, r ;,,l

( c - ~ -t 10 ,—— )

H, tn - li - Cl H . ’~~. JaCob~~~~jc-, Sch m i d t :  f’ F K— PDV J ] ].

Diq it -c i c- rc - ’- r o l  of domestic a -I l burn ers reduces air p o l l u t i o n

ecu- I lschaft fur Xernforschung mbH , 1 (arlsruhe
i c - I  V--n c -p o r t KF X -P DV 1 1 1 , May 1977
c- c -n- c-  pages , 1~~ figs., 7 tab ,, 38 ref..

A f ’ er a t i c - i - f  description c- c - f  t h e  working of oil heating p lan ts for
I- c- ic - ca ’ c- u n -c c- , e x p e r i m e n t a l l y  obtained familie , of curves showing the

c - - cr fccrmanc e -, - f  the c- ;p a t l r , c - ; plant , with respect to pollution as wel l
,‘d 4, a-n - n - s  inn ; n - c - c c - c -  c - f  o i l , ar e exp lained . A corresponding quality
- n c - l e a - i c - c - n  I s  f u - n i v e d , T~ e simulation investi gations are based on

c - - a - h em c a t i ,- a I  models  of a standard domestic oil heating installation
~ n - f  c f  ‘ ‘  c - - un - c sequences of the typical perturbations acting on the

I in - , ’

l , c ’ r - c c - , - c - ’i c - c n - c - runs on heat ing Installations without control process
“ c - c -  - c- pnic -ec -c -t ar . compared icith simulation runs using prograi~ for
ex’ renr -jn’-, s e c - kin -n - control , automatic starting commands, and self
su r -.re i l l a n c e  u’Vi’ ” • a .  The re su l t s  demonstrate the effectiveness of
suc’- - ,rc - - e ;ls particulary with respect to pollution suppression . The
resul ts of on line extremum seeking control by a microcomputer con-

-I Ic ’ r coincide with ‘‘n-c previous simulation runs. It is shown , that
‘I n l t a l  - ‘- c - n t r c - c - i  of dome stic oil burners by microcomputer . is tech-
r.1 c - a l l y  and economically feasible.

(DM 10 ,— — )

H H . h ,c co r n a s n - c -: 
~FK-PDV 112

Sic - ’ _ 1,j l c - - c, c r - i  n - r,, ’ c - ’ - ’- u ’ 1 c c - i c- n - c - c - c - - l u - l i n e ;  of n- m I - c c- u- c- I - c - c - c c - t , - T — ’ c u n - c - -- c - I
‘ “ ‘ c - i ’ c - ’

‘ c c - -  11 c c - c - c c _ c t ’  I - m n  5, - n - c - f -  ic c-,’f mc - c nc- n - a- i  El , Kar lni ruh n --
- c- - c c -  I — I 1;V 1 ‘ 

- u n - n - r i  1 1977
1 7 c -j  “ c c - n - u ’ ’, , - I n -  l i - c s . , I - - ‘ i f s ., 1 -t n u-i ,s.

n - c r  c - l I c - . u - c -  I ‘ m c - ’ : c ’ - ; -c ’ ’ -  — n - ’ x t t , u ’ ’’. I c - - i c  001 ar c- r, , -~~~- c - r c - u 1 u n q  in n- c -  ‘ ‘‘ ‘ c--
I ,  - - c I ; c - c t  - - I c c - c l i n -’, - ; - I i  - - n- ‘ ‘ n a - A c - c - c - ;  I c- c- i on , u c - c - - u I l c - u ’ a - c - , ,  r c- - - , c  I c- ‘ c- d c - ’  1 a,,  c- - c i i  i t
‘ - - ‘ i n n-’ m l , ’ ’’ I c - u ’  c - i~~ i ,u n c - c - c -,’ 1 u - f c - c c c- , n - c -: c c - r  t - ’c- ’ ‘ f .  n - - n - I a - c - n -  l i d  - c ’ ‘c - n - ,- ’c’ ’ , n - I  c t l ofl—
m d  I i  -., ‘ r . c ’’ d c - s  n - - ; i I , c - c l ,’ - c - - -  i n, n u n -  I c - n - u ’ ’ - i n c - - c - I  u ’ x t y , c -  - I , n - - u l c -- , i ’ c - n c - i

- f c - S~ m z c -  d c - c c - - c c -  I -

c -  ~ , c - c - ,cr-- ’ u n ’ - f • 1~ . nrn- c c c - f c -l c , ’ , c - n - ,  I cc - k r  c x l n q , tc - . l - .Ic - ip, c- - n - I  nCi.-ncy ) m a c - n - c -

tc- ’. - c l c ’ c - I I c - n - c r - i I c -~ .,i 1 i _ c - i _ c -,’ ’ - , c- cm nc - c- c c - I c r t f c - c -  c - - ’  - c c l  c- I ‘ ‘ n - - i ’  n c-t , n - rc - c -’ u - , In - u s
c - u a- c - - i n  ‘

- ‘ ‘ c - c -  I f c c - ’ I l u ’  ‘-XI a - - n - -  n- i - - n - .  c o l u m n  can 1,, -  a n - - n - - f o x  c - m a t e d  1- -,- a
n- c-c c ’ ’ ’- - f  ‘, c - c -  c- ndu’ r a - n - f ,  n-~~’ c - - c - -,~ c 1 • c r n , - - - c u’- i c - n - , t c - c - I  - and  i f , c - ’  , f , , c ’ f —
‘ i c - c. -- , w f c - c’ri’t -c- i t ,  c r,n - c- ’ t u - n  c - s t  I c  I m c - ’ ’ -  - - clues ‘‘c - n 1~ - con c - i - I c -l u - c - f  W 1 I 1 c -

n - n - c -  ‘ c c -  - n - i nc-n- c - ca - n- - c ’ c g - c - r c - c - c ’ i ’ - r n - c -. T n - a - u -  r i ’ u l ; ; c ’ , - d  c-- c - - - 1 , 1 c - s t hc’ l u’ ;, ’ f n ci

I i ’ , -  I forward c - , n- n - c -  I w c - ’ n - ,  - u r c - c - c - - r c - c - n - - c - c - -’ c ’ ’ c - c , c - - r  , as w i l l  c c - .  f - c - i  ,n- sin—
d i n - i t ’ d  c ’ , . n - l ’,’ ’ c - S  - ‘I ‘ h ,  1 ,- c c - i c - c- c- t c . ’ ,i . i : c c - y ,

( l)1’l 1~~,—— )
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KFK- ~DV 120ic-a s ic  Pn,’c-, RL I.anquacc-; e Descr io t ion

;,-se ijschaft f un - a - Kern forschunq mbil , Kar la ruhe
PDV—Repo rt KFK — PI ) V 120 , 1977

This documen t c - s the  o f f i c i a l  con-nc-tin -on l anguage  descr ipt ion of Basic
PEARL . basic PEARL is the subset of Full PEARL which was defined as
n - h ,’ minimum that each PEARL implementation must contain. At the time
tc - i— u n c-J, it has been accepted and Included in their implementations by
the foll owi nc n - firms: AEG , In-BC , D iet z , (Ipi’, Krupp-Atlas , MBP , and
Sieme ns .

(For F u l l  PEARL , refer to Language Description KFK- PDV 130 , Gese ll-
schaft t m u r  Kernforschunq in-n-bR , Karisruhe .) ([)~ ~~
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