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1. This a r t i c l e is based on a Master of 
Architecture theais wr i t ten by the f i r s t 
author and supervised by the l a t t e r . 
B.ÖZGÜÇ, "An In te rac t ive Algorithm for 
Archi tec tura l Draf t ing." Unpublished 
Master of Archi tecture Thesis , Middle 
East Technical Universi ty , Ankara 1975. 

2. See, for example, W.M. NEWMAN and 
R.F. SPROULL, P r inc ip les of Interective 
Computer Graphics, New York: McGraw 
Hi l l Book Company, 1973, and D.P. 
GREENBEEG, Computer Graphics in 
Archi tecture , Scientific American, 
v.230, n . 5 , May 1974. 

COMPUTER GRAPHICS 
The application, in the past decade and a half, of 
coipputer based data processing to graphic data has given 
r ise to a f ield of ac t iv i ty known as computer graphics.2 

Numerous and fundamentally different discipl ines such as 
navigation, biochemistry, mining, medicine, e t c . have 
been influenced to very great extents by i t . The 
potent ial and actual effect of computer graphics on 
design, especially archi tectural design, has manifested 
i t se l f in three pr incipal d i rec t ions . 

The f i r s t , and more obvious, of these is tha t the time 
consuming, expensive and routine ac t iv i ty of drafting may 
be turned over, within cer tain l imi t s , to the computer. 
In industr ial ized economies, firms offering the use of 
computer graphics f a c i l i t i e s appear to undertake 
increasingly more of the design, or a t l eas t drafting 
jobs, of the bigger and complicated bui ldings. The firm 
of Saphier, Lerner and Schindler-Environetics, Inc. of 
New York, for example, has been able to draft the to ta l 
archi tectural drawings of the Sears Tower by using a 
computer based drafting system. The same is also val id 
for s t ruc tu ra l , e l e c t r i c a l , mechanical and other system 
drawings. 

A second use of computer graphics in archi tec tura l design 
is İn the generation of design al ternat ives and the 
production of s t a t i s t i c a l data therefrom for purpose of 
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4. For information on e l ec t ron i c tab le t s 
as input devices, see L. GALLENSON, A 
Graphics Tablet Display for Use under 
Timesharing, Washington, D.C.: Thompson 
Books, 1967. 

5. The preference of a refreshing CRT to 
a storage one is bas ica l ly due to the 
fact that if a mistake is made on one 
part of the p i c tu re , i t can be deleted 
immediately and corrected a t the point 
where the mistake occured on a 
refreshing tube. Even for local 
cor rec t ions , however, the whole p ic ture 
has to be erased and redrawn on a 
storage tube. 

Such f e a t u r e s po in t to a user-computer system where the 
funct ion of the two components may be d i f f e r e n t i a t e d as 
fo l lows . The des igner 

a) def ines a vocabulary c o n s i s t i n g of p lanar g raph ica l 
e lements , operable by formal t rans format ions - t h i s 
f ea tu re may be an i n t e g r a l p a r t of the sof tware-

b) genera tes des igns in the form of p lanar l ayouts 
composed of the r e p e t i t i v e use of the g r aph i ca l 
vocabulary subjec ted to t r an s f o r ma t ions , 

c) eva lua tes the design and makes a l t e r a t i o n s as 
necessary on the b a s i s of d e c i s i o n v a r i a b l e s produced 
e i t h e r by himself or the computer. 
The computer, on the o ther hand, 

a) performs a l l geometric and m e t r i c t r ans format ions on 
the given or p re -de f ined g raph ica l vocabulary , 

b) produces a l l r equ i red images or designs in the form of 
•temporary or permanent r e c o r d s , and 

c) produces and computes da ta on d e c i s i o n v a r i a b l e s as 
de s i r ed . 

The ease a t which the user-computer system w i l l opera te 
i s a funct ion of the input and ou tpu t devices a v a i l a b l e 
a t a p a r t i c u l a r computer i n s t a l l a t i o n . The idea l layout 
i s an e l e c t r o n i c t a b l e t . fo r i n p u t , a r e f r e sh ing cathode 
ray tube (CRT)5 for monitoring and a d i g i t a l l i n e p l o t t e r 
for hardcopy o u t p u t s . 

How convenient the coupled use of e l e c t r o n i c t a b l e t s and 
re f resh ing CRTs for g raph ica l inpu t and output is obvious. 
In gene ra l , an item of the g raph ica l vocabulary can be 
drawn on the t a b l e t and given a name; t h i s s u f f i c e s for 
i t s s p e c i f i c a t i o n . Each time i t s use is neces sa ry , i t is 
r e c a l l e d by name, subjec ted to ' the des i r ed t ransformat ions 
and appears on the CRT. When the design i s complete along 
with r e c a l l s of o ther i tems, the layout on the CRT can be 
t r a n s f e r r e d to r e a l me t r i c s ca l e and routed to a l i n e 
p l o t t e r fo r a hardcopy. 

In the design of the user-computer system, user 
requirements and computer c a p a b i l i t i e s have to be thought 
of s imul taneous ly . I n . g e n e r a l , the e a s i e r th ings a re made 
for the u se r , the more the energy t h a t the computer has 
to spend. In c e r t a i n c a s e s , t r a d e - o f f s have to be made. 
Within the hardware i t s e l f , as fa r as data s t r u c t u r i n g i s 
concerned, t r a d e - o f f s have to be made between computer 
time and s to rage space in i t s memory. 

6. B. ÖZGÜÇ, "An In te rac t ive Algorithm 
for Anchitectural Drafting", 
Unpublished Master of Archi tecture 
Thesis, Middle East Technical Universi ty , 
Ankara, 1975. 

PLAN: AN INTERACTIVE DRAFTING PROGRAM 

In l i g h t of the cons ide r a t i ons above, the program plan 
was prepared fo r ope ra t ion on the IBM 370 i n s t a l l a t i o n 
of the Uni-Coll Corporat ion (Univers i ty of Pennsylvania) 
with a Calcomp 763 d i g i t a l p l o t t e r . PLAN i s e s s e n t i a l l y 
o r i en ted towards a r c h i t e c t u r a l d r a f t i n g with a g raph ica l 
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vocabulary consisting of templates of structural elements, 
furniture and fixtures. The program is capable of 
translating, rotating, and scaling the templates and 
drawing them with different line thicknesses on a digital 
plotter or with different intensities on a CRT monitor. 

The graphical vocabulary of PLAN is shown in Figure 1 
along with the template names (commands) for each item as 
listed in Table 1. This vocabulary is contained 
internally in the PLAN program; each item is digitized 
and plotted by subroutines of PLAN. However, by changing 
subroutines and commands only in the input, the 
vocabulary may be altered easily so that PLAN may be 
adapted to other drafting purposes. 

Structural Templates (may be given only in the BEG mode) 

Command Sub routine 

Table 1. Templates of Plan 

ELV 
STC 
COL 
IRR 

E l e v a t o r s 
S t a i r c a s e 
R e c t a n g u l a r Column 
I r r e g u l a r S t r u c t u r e 

. MAIN 
MAIÎN 
MAIN 
MAIN 

F u r n i s h i n g Templa t e s (may be g i v e n o n l y in t he FUR mode) 

Command 

REC 
CIR 
WN1 
WN3 
DRN 
PR2 
SEC 
ARM 
TEL 
SHO 
BAT 
URI 
PLU 
OUT 
PHO 
TRI 
ELL 
WN2 
DRF 
PR1 
OFF 
CHA 
BED 
PIA 
SIN 
BOW 
LHT 
FLO 
TRE 
TAB 

R e c t a n g l e 
C i r c l e o r a r c 
Window w i t h m u l l i o n 
S i n g l e window 
Door open 90° 
I n t e r i o r p a r t i t i o n 
S e c r e t a r i a l l a y o u t 
Armcha i r o r couch 
T e l e v i s i o n 
Shower 
B a t h t u b 
U r i n a l 
E l e c t r i c a l o u t l e t 
S p e c i a l p u r p o s e o u t l e t 
T e l e p h o n e o u t l e t 
T r i a n g l e 
E l l i p s e 
Window w i t h r e g u l a r d i v i s i o n s 
Door open 45° 
I n t e r i o r p a r t i t i o n 
O f f i c e l a y o u t 
C h a i r 
Bed 
Grand p i a n o 
Sink 
Commodoe 
L i g h t i n g f i x t u r e 
F l o o r o u t l e t 
T r e e 
T a b l e 

S u b r o u t i n e 

RECTNG 
CIRCLE CIRSEG 
WIND01 
WIND03. 
DOOR 
PART2 
OFFICE 
ACHAIR 
TLVSN 
SHOWER 
BATH 
URINAL 
PLUG 
OUTLET 
TRIANG 
TRIANG 
ELLPS 
WIND02 
DOOR 
RECTNG 
OFFICE 
CHAIR 
BED 

• PIANO 
SINK 
I T 
LIGHT 
FLOLET 
TREE 
RECTING 
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7. If real display files of graphic 
installations are thought to be buffers, 
those which are included in PLAN are 
better called "pseudo-buffers". Usually 
for graphic uses, immense storage area 
is required for keeping the coordinates 
of the digitized picture. This is where 
a trade-off is necessary. Instead of 
storing the digitized picture, i t is 
possible to keep the input 
specifications and re-execute them 
whenever plotting of that pseudo-
buffer is required. This is very 
effective when dealing with limited 
memories. 

A schematic diagram of the user-computer system operating 
with PLAN is shown in Figure 2. The user specifies input 
through the terminal or graphic, input devices; this input 
is e i ther in the form of commands related to the choice 
of pseudo-buffers for output and output commands or- in 
the form of item specifications along with information on 
s ize , location, or ientet ion, l ine thickness and intensity 
related to each item. 

PLAN uses two pseudo-buffers, where one is reserved for 
the s t ruc tura l layout and the other one for the remaining 
templates. In the f i r s t buffer, the user may specify 
columns, walls , i r regular s t ruc tures , s ta i rcases and 
elevators . Into the second buffer, four basic geometric 
shapes ( t r i ang le , rectangle, c i rc le and e l l ipse ) and 
twenty s ix archi tec tura l symbols may be fed. These 
pseudo-buffers can be overlaid as many times as desired 
or each plotted separately. One pseudo-buffer may be 
erased while the other one is kept in tac t . Additions to 
or deletions from the buffers may be made a t any time, 
but the user should make sure that he is putting the 
correct information into the par t icular buffer. 
Otherwise, error messages are. given. There are control 
statements in the program which make i t possible to jump 
from one buffer to the other. At the beginning of each 
run, the s t ructura l layout buffer wil l be ready to 
receive commands or templates. 

In order to cha.nge buffers, the command END has to be 
given; this sets the program ready to take further 
commands. Available commands are as follows: 
END Stops f i l l i ng in the buffers and expects to receive 

commands. Only the following six statements 
(PRI to STO) can be given after END. 

PRI 

PLO 

REP 

BEG 

FUR 

STO 
DEL 

Prints on a teletype or l ine p r in te r every input 
specification that has been given-previously and 
contained in the l a s t pseudo-buffer before END was 
specified. 
Plots whatever has been fed into the display f i l e 
previously on the hardcopy device. 
Re-executes the l a s t buffer but does not send 
information to the display f i l e for the hardcopy 
un t i l PLO is specified. However, i t replots the 
las t buffer on the monitor. 
Enters the program into the beginning, mode and the 
s t ruc tura l layout buffer. After this command, only 
s t ructura l elements (Table 1) , DEL or END c*an be . 
specified. 
Enters the program into the second (furnishings) 
buffer. Operation of FUR is identical to BEG; 
instead of the s t ruc tu ra l elements only furnishings 
and symbols may be fed in, 
Stops and terminates the program. 
Can be specified e i ther in the BEG or FUR modes. 
This command deletes any unwanted item from the 
buffers. The user points out these unwanted items 
by feeding in the input sequence number of the 
item. 



B. ÖZGÜÇ, M. PULTAR 

SCR Can o n l y be s p e c i f i e d i n t h e FUR mode. I t s c r a t c h e s 
and i n i t i a l i z e s t h e f u r n i s h i n g s p s e u d o - b u f f e r , 

ARE Can on ly b e s p e c i f i e d in t he FUR mode. I t 
c u l c u l a t e s t h e a r e a s of c l o s e d i r r e g u l a r 
p o l y g o n s by i n t e g r a t i o n . 

An i m p o r t a n t c o n v e n t i o n r e l a t e d t o o u t p u t c o n c e r n s t h e 
•REP and PLO commands. When PLO i s s p e c i f i e d , a h a r d c o p y 
i s g i v e n and t h e p l o t t e r i s advanced ( f o r t h e c a s e of 
drum p l o t t e r s ) t o a c l e a n p a g e . When REP i s s p e c i f i e d , 
t h e l a s t b u f f e r in q u e s t i o n i s r e - e x e c u t e d , p l o t t e d on 
t h e CRT m o n i t o r b u t n o t on t he d i g i t a l p l o t t e r . Then , 
w i t h o u t s p e c i f y i n g a PLO command, t h e u s e r can s h i f t t o 
a d i f f e r e n t b u f f e r and a g a i n s p e c i f y a REP command which 
w i l l s u p e r i m p o s e t h e new p i c t u r e o v e r t h e p r e v i o u s o n e . 
I f PLO i s t h e n g i v e n , t h e h a r d c o p y w i l l c o n t a i n t h e 
s u p e r p o s e d d r a w i n g . W i t h o u t s p e c i f y i n g PLO i n b e t w e e n , 
t h e u s e r can s c r a t c h , f i l l and supe ' rpose a s many 
p s e u d o - b u f f e r s a s he w i s h e s by u s i n g REP. 

When f i l l i n g i n t he b u f f e r s , each i t em name i s f o l l o w e d 
by t h e a t t r i b u t e s of t h e i t e m by p o i n t i n g to t h e l o c a t i o n 
and o t h e r r e g i o n s s p e c i f i c a l l y d e n o t e d on the e l e c t r o n i c 
t a b l e t . When t h e u s e r s p e c i f i e s an i n p u t , i t i s f ed i n t o 
t h e r e q u i r e d p s e u d o - b u f f e r and a t the same t ime 
t r a n s f e r r e d i n t o a d i s p l a y f i l e f o r t h e CRT m o n i t o r and 
a c t u a l l y d i s p l a y e d . I f t h e r e i s a m i s t a k e , o r t he u s e r 
does n o t l i k e the a p p e a r e n c e of t he d i s p l a y e d f i g u r e , he 
can d e l e t e i t . When the p i c t u r e i s c o m p l e t e d , t h e 
i n f o r m a t i o n i n t h e p s e u d o - b u f f e r can be r o u t e d to the 
b u f f e r of t h e h a r d c o p y d e v i c e , which i s a t a p e c o n t a i n i n g 
d i g i t i z e d i n f o r m a t i o n . M o n i t o r i n g , t h u s e l i m i n a t e s t he 
p rob l em of c o r r e c t i o n s on d i g i t i z e d i n f o r m a t i o n , ' ' a s w e l l 
a s t h e c o s t of many h a r d c o p i e s which a r e e s p e c i a l l y 
e x p e n s i v e and s low i f l i q u i d ink i s u s e d . 

The r e l a t i v e q u a l i t y of o u t p u t can be s e e n by c o m p a r i s o n 
of F i g u r e s 3 and 4 , which a r e o u t p u t s o b t a i n e d , 
r e s p e c t i v e l y , on t h e CRT m o n i t o r and t h e d i g i t a l 
p l o t t e r . These f i g u r e s a r e r e l a t e d t o t h e o u t p u t 
i n F i g u r e 5 wh ich c o n t a i n s i n f o r m a t i o n on d i m e n s i o n i n g ; 
t h i s f a c i l i t y was added i n a l a t e r v e r s i o n of PLAN. 

C e r t a i n o t h e r i n t e r n a l f e a t u r e s of PLAN such a s d a t a 
s t r u c t u r e and f l o w c h a r t s a r e g i v e n i n t h e A p p e n d i x . 

SAMPLE RUN 

To i l l u s t r a t e the use of PLAN, we include here a sample 
run wi th the l i s t of input s ta tements used dur ing the run 
(Table 2) and the hardcopy outputs produced. Informat ion 
fol lowing the i tem s p e c i f i c a t i o n s has been d e l i b e r a t e l y 
l e f t out as t h i s would e n t a i l lengthy d e t a i l on the 
a t t r i b u t e s of each i tem. 

8. Minor differences of composition wi l l 
be noted between these two f i gu re s . 
These differences are due to the i r being 
p lo t ted at d i f fe ren t s.tages of the run 
ra the r than the i r being p lo t t ed on 
di f ferent output devices. 
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Table 2. Input L is t ing of Sample Run 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 

n 14 
15 

01 
02 
03 
04 
05 
06 
07 
08 

09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
11 
23 
24 
25 

IRR 
IRR 
IRR 
IRR 
IRR 
STC 
STC 
COL 
COL 
IRR 
COL 
IRR 
COL 
ELV 
ELV 
END 
PRI 
PLO 
REP 
PLO 
FUR 
WNl 
WN2 
WNl 
WNl 
WNl 
WNl 
WNl 
WNl 
END 
PLO 
FUR 
PR2 
PR2 
PR2 
DRN 
DRN 
URI 
URI 
PR2 
DRN 
PR2 
DRN 
PR2 
SIN 
SIN 
BOW 
BOW 
ARM 
END 
PLO 
BEG 
END 
REP 
FUR 
END 
REP 
PLO 
STO 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
9 
0 
0 
0 
0 

0 
1 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

(Produces, on t e l e t y p e , l i s t of input so f a r ) 
(Produces F igure 6) 

(Produces Figure 6 on a new page) 

(Produces F igure 7) 

(Produces Figure 8) 

(Produces Figure 9) 
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COL ELV 

c TRE TAB 

ZJ w D 
BED 

§ © ® A 
PLU FLO OUT PHO 

CHA PIA 

3 C 

Figure 1. Graphical Vocabulary of PLAt] 
(B. ÖZGÜÇ, "An I n t e r a c t i v e 
Algorithm for Archi tec tura l 
•Jrafting", Unpublished Master 
of Archi tecture Thesis , Middle 
East Technical un ive r s i ty , 
Ankara, 1975, p.21) 

uu a t 
WN3 

SEC 

3 E I I 
WN2 

= F = I 

( User \ 

Terminal 
Input and 
Output 

I n i t i a l i z e , Record, Terminate 

Pseudo 
Buffer 

r 

Monitor 

< Display F i l e 

<*+ 
Hard-
copy 
Buffer 

Hardcopy 

mU : In te rphase 

Figure 2. User-computer system u t i l i z i n g 
PLAN 
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Figure 3 . 
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Figure 4. 

Figure 5 . 

9 . The spec i f i ca t ion 11 COL 9 i s a 
r e p e t i t i o n ! i t re-executes a l l items 
from input spec i f i ca t ion 9 onwards. tt>xe 
d e t a i l can be found in the Appendix. 

After e n t e r i n g i n to the running mode, f i f t e e n i tems9 a re 
spec i f i ed as given in Table 2. The success ion of END and 
PLO commands immediately t h e r e a f t e r produces the 
s t r u c t u r a l layout shown in Figure 6. The REP and PLO 
commands fol lowing t h i s produces F igure 6 aga in on a new 
page of the p l o t t e r . 

The second buffer i s then reached wi th the FUR command, 
Upon the s p e c i f i c a t i o n of e i g h t window items and the two 
commands END and PLO, Figure 7 i s ob ta ined . The next FUR 
command takes the user back i n to the fu rn i sh ings b u f f e r . 
This time seventeen items are s p e c i f i e d and p l o t t e d . 
(Figure Ö) 
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Figure 6. 

Figure 7. 
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Figure 8. 

Figure 9 . 
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I t is important to note here that the PLO statement by 
i tse l f only plots the information that is added af ter the 
la tes t END command. In order to p lo t the whole pseudo-
buffer, A REP has to be specified, which then would draw 
the windows together with the furnished wet core; Figure 
7 would be superimposed on Figure 8. 
This, however, is not the pr inciple of overlaying that 
was discussed e a r l i e r . A true overlaying is shown in 
Figure 9 which has been obtained as follows: By f i r s t 
specifying BEG, the program goes into the f i r s t buffer. 
Then END and REP are given which re-executes the 
s t ructural plan buffer without giving a hardcopy. The 
successive commands of FUR, END and REP re-execute the 
furnishings pseudo-buffer s t i l l giving no hardcopy. The 
f inal command of PLO then plots the two pseudo-buffers 
superimposed giving Figure 9. 
Such a long process for obtaining Figure 9 is defini tely 
not necessary. Figures 6•to 8 could direct ly lead to 
Figure 9 had there been no PLO commands in between. 
However, these have been given step by step in order to 
i l l u s t r a t e what can be done with the program, 

APPENDIX- SOME FEATURES OF PLAN 

There are five levels of programming in PLAN,which 
should be different iated in order to make the program 
general and easi ly adaptable to different instal lat ions. 
For most graphical applicat ions, these levels, are the 
same and even with different software, the same grouping 
may be achieved. 
1. initialization and Termination- These routines are 

necessary in order to set default values, clear 
buffers, close f i l e s , etc. Since these are partially 
dependent on the installation where the program is 
run, these have been arranged as subprograms. Two 
routines BEGINN and BINTSH, in the present version, 
i n i t i a l i z e and terminate a f i l e on tape which* is later 
used in driving a Calcomp p lo t t e r . 

2. plotting- Routines that produce the plots are 
considered to be another level of programming since 
these are also dependent on the hardware. The present 
version of PLAN incorporates three plot t ing routines 
PLLT, PLT and PLOTI for producing different l ines and 
FINISH which plots everything upto that point with a l l 
the modifications and corrections and advances the 
Calcomp drum to a new page. Overlaying of different 
plans is also achieved through FINISH. 

3. Templates- These subprograms, given in Table 1, 
d ig i t i ze a cer tain form or a shape within a unit box, 
performing transformations on i t and sending the 
information to the plot t ing routines. These are 
naturally another level since the templates of an 
archi tectural drafting program, for example, are not 
the same as those for an electronic c i r cu i t . The 
plot t ing of a typical item follows the flowchart given 
in Figure 10. 
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Figure 10. Plotting o£ a Typical Item 

(Enter J 

I n i t i a l i z e PI and 
Coordinate Arrays 

'Note: 
In basic geometric 
shapes such as rec
tangle , t r i a n g l e , e t c . 
monitor i s not used 
since these shapes 
might be used by other 
items. P lo t ca l l s for 
these bas ic shapes are 
therefore added to the 
ca l l ing rou t ines . 

Produce the Item and 
Digi t ize i t - I t em ' i s 
Produced a t the 
Origin with a Unit 
Si'ze. 

Call ROTATE, 
This Rotates the 
Item about the 
Origin. 

L 

Call SCALE, This 
Routine Mul t ip l ies 
x and y Dimensions1 

with SX and SY 
Respectively. 

Call TRANSLATE. 
This Adds XC and 
YC to x and y 
Coordinates of 
the Item 
Respectively. 

4. Transformations- These are operations on the unit 
pictures produced by the templates consisting of 
scaling (subroutine SCAL), rotat ion (ROTATE), and 
t ransla t ion (TRANSL) in the present version. 

5. Controlling- This is the main program (MAIN) where 
data structures are defined, user requirements are 
interpreted and the necessary subroutines are 
activated. MAIN is capable of replot t ing the buffers, 
scratching them, making additions to them when 
desired and deleting items together with garbage 
col lect ion. 

A simplified flowchart of PLAN is given in Figure 11, 

The data s tructure of PL£N has been designed on the 
principle of preserving the input specif icat ion and 
re-executing i t whenever necessary rather than storing 
the digi t ized p ic ture . This is very effective when 
dealing with limited memories but when time is more 
generously allowed, especially so when minicomputers are 
used to drive graphic equipment. 
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I n i t i a l i z e Pseudo 
Buffers, coordinate 
Arrays, Item and 
Command Codes. 

Bujjrersj. 
Stop 
Executing 
PLAN. 

1 
Call System 
Hardcopy P l o t t 
ing Routines. 

Figure 11. Sinplified Flowchart for PLAN 

+ ,.. 
! Rewind Display | 
! F i l e s . I 

Hardcopy _ •( EHD ] 

The pseudo-buffers of PLAN a re i l l u s t r a t e d in Figure 12. 
If we assume t h i s whole f igure to be a pseudo-buf fe r , as 
many of these as requ i red can 'be included in the program 
in order to produce any l e v e l of o v e r l a i d p l o t s . F igure 
12 i l l u s t r a t e s two a r r a y s . The f i r s t one con ta ins the 
names or codes of items and two p o i n t e r s for each i tem, 
shown as K^ and M£. The second ar ray conta ins the 
a t t r i b u t e s of each i tem, such as i t s s i z e , l o c a t i o n , 
o r i e n t a t i o n , l i n e i n t e n s i t y , e t c . P o i n t e r K£ is an 
i n t e g e r which shows the l o c a t i o n of the f i r s t a t t r i b u t e 
a s s o c i a t e d with the i t h i tem. This İs b e t t e r expla ined 
i n . F i g u r e 13 . Each item has a predef ined number of 
a t t r i b u t e s , t h e r e f o r e a p o i n t e r which shows the l a s t 
a t t r i b u t e a s soc i a t ed wi th a p a r t i c u l a r item i s ho t 
necessa ry . 
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Array 1 Array 2 

• 

Mj ^ 

Item 1 

Pointer 

Pointer 

Item 2 

Pointer 

Pointer 

Item 3 

Pointer 

Pointer 

«1 

K2 

K3 

Figure 12. Data Structure of Pseudo-
buffers 

Item n 

ATTRIBUTES 

K , = l -

K2 = 5 -

Ka = l l 

Ku = 15 -

A r r a y 1 

I t e m 1 

1 

Ml 

I t e m 2 

5 

M2 . 

I t e m 3 

11 

M3 

I t e m 4 

15 

ML, 

Î 

P o i n t e r s K^ A r r a y 2 

A t t r i b u t e 1 

A t t r i b u t e 2 

A t t r i b u t e 3 

A t t r i b u t e 4 

1 

2 

3 

4 

5 

6 

1 

2 

3 

4 

1 

2 

3 

4 

5 

6 

1 
t 

1 
1 

o 
I© 

2 

3 

4 

J® 
6 

Def in i t ion 
of 

- 1 s t item 

_ond 

_ 3 r d i t 

- 4 th i t 

Figure 13. Functioning of Poin ters Ki ("~j Enc i rc led loca t ions are in f ac t the K^th subsc r ip t s of Array 2. 
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When an i t e m i s d e l e t e d , t h e g a r b a g e c o l l e c t i o n r o u t i n e 
makes n e c e s s a r y » a l t e r a t i o n s and a d j u s t m e n t s . Fo r e x a m p l e , 
i f i t e m 3 i s d e l e t e d from F i g u r e 1 3 , i t s f o u r a t t r i b u t e s 
in a r r a y 2 ( l o c a t i o n s 11 t h r o u g h 14 i n c l u s i v e ) a r e a l s o 
a u t o m a t i c a l l y d e l e t e d , i t e m 4 i s b r o u g h t up t o g e t h e r w i t h 
i t s a t t r i b u t e s w h i l e Ki» i s made 11 i n s t e a d of 1-5. A l s o , 
t h e o l d i t e m 4 i s now s e q u e n c e d as i t em 3 . A d d i t i o n s a r e 
a lways p l a c e d a t t he end of t h e a r r a y s . 

The p o i n t e r s M£ i n F i g u r e s 12 and 13 a r e u s e d f o r a 
d i f f e r e n t p u r p o s e . These a r e o p t i o n a l and a r e u s e d on ly 
when a p r e v i o u s l y d e f i n e d i t e m i s r e p e a t e d w i t h i n an 
a r i t h m e t i c p r o g r e s s i o n . T h i s p r e v i o u s l y d e f i n e d i t e m is 
t h e n c a l l e d t h e b a s e d e f i n i t i o n . The M£ p o i n t e r s of t h e 
b a s e d e f i n i t i o n s a r e z e r o s i n c e t h e r e i s no u s e f o r a n 
i t e m t o p o i n t t o i t s e l f . But i f an i t e m i s a r e p e t i t i o n , 
t h e n Mi i s an i n t e g e r p o i n t i n g t o t h e b a s e d e f i n i t i o n f o r 
t h i s r e p e t i t i o n . The a t t r i b u t e s p o i n t e d by K^ f o r a 
r e p e t i t i o n a r e u s e d t o d e f i n e t h e p r i n c i p l e s of t h e 
r e p e t i t i o n s u c h a s t h e number of r e p e t i t i o n s i n t h e x and 
y d i r e c t i o n s w i t h t h e number of l e n g t h u n i t s b e t w e e n each 
r e p e a t e d i t e m . F i g u r e 14 i l l u s t r a t e s t h e p o i n t e r s M£. 
I t e m 4 , i n f a c t , i s a dummy i t e m and p o i n t s to i t e m 2 . 
I t e m 2 i s t h e n r e - e x e c u t e d , p l o t t e d a s many t i m e s a s 
r e q u i r e d i n a g i v e n o r d e r s p e c i f i e d by t h e a t t r i b u t e s of 
i t e m 4 ( s u b s c r i p t s 15 t h r o u g h 19 i n c l u s i v e i n a r r a y 2 . ) 
When t h i s i s f i n i s h e d , a r r a y 1 c o n t i n u e s s t a r t i n g w i t h 
i t e m 5 wh ich might b e ' a b a s e or a n o t h e r r e p e t i t i o n . I f 
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Figure 14. Functioning of Pointers M̂  Pointers Mi, >fe, M3 = 0, thus items 1, 2, 3 are base definit ions. 
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10. For more de t a i l and a l i s t of the 
program, see B. ÖZGÜÇ, "An I n t e r a c t i v e 
Algorithm for Archi tec tura l Draf t ing" , 
Unpublished Master of Architecture 
Thesis, Middle East Technical University 
Ankara, 1975. 

the user wants to de l e t e a base d e f i n i t i o n to which there 
are one or more Mi p o i n t e r s , the program w i l l give an 
e r r o r message and ask the user to d e l e t e the r e p e t i t i o n s 
f i r s t . 

PLAN was o r i g i n a l l y compiled with the WATFOR compiler 
and then adapted for FORTRAN IV G, in which i t is now 
a v a i l a b l e . 1 0 

MİMARİ ÇİZİMLER İÇİN BİR BİLGİSAYAR İZLENCESİ 

ÖZET 

Bi lg i s aya r g r a f i ğ i n i n mimari t a sa r ımı e t k i l e n d i ğ i önemli 
yönle rden ik i s i 
a) mimari ç i z i m l e r i n b i l g i s a y a r l a r t a ra f ından 

ç i z i l e b i l m e s i , ve 
b) mimari t a sa r ım s ı r a s ı n d a s eçenek l e r i n ü r e t i l m e s i 

iş lemine b i l g i s a y a r y e t e n e k l e r i n i n büyük Ölçüde 
yardımcı olabi lmes i d i r . 

Bu y a z ı , her i k i yönde de k u l l a n ı l a b i l e c e k b i r b i l g i s a y a r 
i z l e n c e s i n i n dayandığı temel n o k t a l a r ı t an ı tmak ta ve 
i z lencen in y a p ı s ı i l e k u l l a n ı l ı ş ı üzer ine b i l g i 
i çe rmek ted i r . 
PLAN ad ı i l e tanınan i z l ence b i l g i s a y a r ı n Özek b i r imine 
ek o la rak ç ı k t ı i ç i n s a y ı s a l b i r ç i z i c i i l e b i r g ra f ik 
ekrandan, g i r d i i ç i n i s e e l e k t r o n i k b i r t a b l e t t e n oluşan 
b i r s is teme göre t a s a r l a n m ı ş t ı r . PLAN k u l l a n ı c ı y a graf ik 
sözlüğünde bulunan ş e k i l l e r üzer inde b o y u t s a l , konumsal 
ve yÖnsel dönüşümler yaparak b u n l a r l a düzlemde b i r 
b i l e ş i m yaratma olanağı g e t i r m e k t e d i r . İz lence i l e i s tenen 
b i r çözüm e lde e d i l d i ğ i zaman, çözümün s a y ı s a l ç i z i c i d e 
b i r düzlemsel ç iz imi y a p ı l a b i l m e k t e d i r . 
İ z l encen in i ç e r d i ğ i g ra f ik sözlük ve kul lan ım komutlar ı 
b i r Örnek i l e b i r l i k t e aç ık lanmaktad ı r . 
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