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An Application of a Fractal-based Method for Information
Display Control to a Lisp Printer

Hipex1 Koikef

Computer users must interact with large amounts of information through video displays
which are physically limited in size. To minimize this problem, the authors had proposed
a fractal-based method for information display control, which can keep the total amount
of displayed information nearly constant without relation to the structure of information.
This paper described an application of this method to the Lisp printer. In general, Lisp
printers control the display of S-expressions by focusing on the depth of the S-expres-
sion and the number of siblings at each depth. However, with this method: (1) the
total amount changes considerably corresponding to the target S-expression; (2) it also
changes considerably when each threshold is incremented or decremented; (3) it is hard
to hundle two thresholds. We implemented a Lisp printer which used our method, and
showed its ability through the comparative experiment to the normal printer. We,
moreover, extended this printer to a focus-oriented printer which used another feature of
our method, the integration of details and contexts.
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procedure FRACTAL_PRINT (z : SR scale : real);
begin
if scale < threshold
ife 27 b A
& TR
else
%% TR
else
if e B7 + A
z 2 FR
else begin
nelem =z DK S
newseale := seale x nelem™1/1
for z DEEF i do
FRACTAL.PRINT(4, newseale)
end:
end;

8 Fractal View ) v 2073 ) X4
Fig. 3 An algorithm of the Fractal View Printer.

(define-machine fib
(registers n val continue)
(controller
assign continue fib-done)
fib-loop
gbranch (< (fetch n) 2) immediate-answer)
save continue
assign continue afterfib-n-1)
Esave n)
assign n (- (fetch n) 1))
(goto fib-loop)
afterfib-n-1
restore n)
restore continue)
assign n (- (fetch n) 2))
Esave continue)
assign continue afterfib-n-2)
Esave val)
goto fib- 1oop)
afterfib-n-2
(assign n (fetch val))
restore val)
restore continue)
assign val
(+ (fetch valg(fetch n)))
(goto (fetch continue))
immediate-answer
assign val (fetch n))
(goto (fetch continue))
fib-done))

K4 HEDOEBNSK

Fig. 4 S-expression which has many branches.

(define (+terms L1 L2)
(cond ((empty-termlist? L1) L2)
((empty-termlist? L2) L1)

(else
(let ((t1 (first-term L1))
(t2 (first-term L2)))
(cond (E> (order t1) (order t2))
adjoin-term
tl
(+terms (rest-terms L1) L2)))
((< (order t1) (order t2))
(adjoin-term

t2
(+terms L1 (rest-terms L2))))
1se

(adjoin-term
(make-term Eorder t1)
add (coeff t1)
(coeff t2)))
(+terms (rest-terms L1)
(rest-terms L2)))))))))

B5 2XPDOEHSRK
Fig. 5 S-expression which is deeply nested.
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1 J=> (set! print-length 27)

;Value: 27

1 J=> (set! print-level 3)

;Value: 3

1 ]=> (normal-pp branched-list) HECY)
(define-machine

fib

(registers n val continue)
(controller % fib-loop

A i

% W

afterfib-n~1 % %

% yANA

% '/ afterfib-n-2

% W%

% % immediate-answer

% % fib-done))
;No value
1 ]=> (normal-pp nested-list) ; (B)
(define (+terms 11 12) (cond ¥% % %))
;No value

1 J=> (set! print-level 4)
;Value: 3
1 ]=> (normal-pp nested-list) ; (©)

(define

2+terms

cond (% 12) (% 11) (else %))
;o value

1 J=> (normal-pp branched-list) ; (D)

(define-machine
£ib
(registers n val continue)
(controller
(assign continue fib-done)
fib-loop
(branch % immediate-answer)
save continue)
assign continue afterfib-n-1)
(save n)
(a551gn n %)
§oto £ib- 1oop)
afterfib-n-1
(restore n)
(restore continue)
(assign n %)
Esave continue)
assign continue afterfib-n-2)
gsave val)
oto fib-loop)
afterfib-n-2
(assign n %)
(restore val)
(restore continue)
(assign val %)
(goto %)
immediate-answer
(assign val %)
(goto %)
fib-done))
;No value

B 6 —fD7Y) v 2 TORRH

Fig. 6 Session with the normal Lisp Printer.
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list {3 print-level —EDH;, print-iength D/NXWD
WHTBRICKGE 5—F, branched-list {3 print-
length —%E MW, print-level O/ WEFHTHEING
BEEHAERED.

—7%, B 8% Fractal View 7°) v 2ick Bty &
a VHITH B, fractal-pp N7V v 2 THY, FRiT
& ¥ fractal-threshold THIM X4 5%. branched-list
OFIHIER (A) z2—RDO7 ) v 2 DBEA (K6 (A))
WCHEDT 57c%, BfE fractal-threshold {3 0.003 ic
RESNTVS. ZOK, FAFOEOY R MIKS
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INEWT Esbirb.
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fractal-threshold & %/R7 b AMDBRER LIS 5
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DHFIINE.

B A AR ICHE T 2 O TR S B
BiR&E73 B,



Vol. 38 No. 10 737 7 2 vOEARICESSIEREREMNBFERD Lisp 7)) Y2 ~0DIEH 2143

5. ER&AERTY VS

HIZETRLE Lisp 7Y VZ2DORBLELT, ZEHA
EBRZY) v 2OBEZLNS. Lisp OFws 53y
S TRERSHERSBE, BBAAELFMICER
L, xR RT20BEFTD 3. FIEDHT
2, BAEZEICV—MTBOTORY, ThEBEHT
X2XHWcd A ET, Fractal View Dd 5 120D
BHTh 5, BELEIEEEILORERTROSFIAT
& 3.

T #i2 Fractal View 7Y v 2 %33R L, EB AR
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ZOEAEZRTICEETD, FHMRERFRINTY
5.

RIC down T define ICESEZBE Lk, 220
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vV FTROEH improve OEHIBEHT S L,
OBRAEFMICRTRT 2 ENTES(C).
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FLTBIIR, defun itk BEEZREIRERIN
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ERMBENE, IOPBERINTLE I CE8dD 5.

72U, ChRRERDT Y v 2 OBENEEAXETS
HOTIRIZD, BEIESE, SRick-Tid *print-
length* % 2Dl RicikE 95 C & T, RnEHEL LT
NTLEICEMBBAONENLTHS. CNEHFT
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AU BT ETIRIL L, Fractal View OIEREHIA

1 ]=> (set! fractal-threshold 0.003)

;Value: .01

1 1=> (fractal-pp branched-list) HEEY)
(define-machine

£ib

(registers n val continue)
(controller (? ? ?7) fib-loop

%7 (z7) (277)
27 E? 2% E? 7)
afterfib-n-1 (? ?) ?7?)
7 2% 7 ? (2 727)
E? ?) E? ?§ afterfib-n-2
? 7% 77 (7 7)
(7 7 %) (? %) immediate-answer
(z 7% (7 %) fib-dome))
;No value
1 ]=> (fractal-pp nested-list) s (B)
(define
E+terms 11 12)
cond

((empty-termlist? 11) 12)
((empty—termlist? 12) 11)
(else (Let ((7 %) (7 %) (2 %% %N
;No value
1 ]=> (set! fractal-threshold 0.0017)
;Value: .003
1 J=> (fractal-pp nested-list) ; (©

(define

(+terms 11 12)

(cond
((empty-termlist? 11) 12)
((empty-termlist? 12) 11)
(else

(le
((tl (2.2)) (£2 (7 7)))
(cond (% %) CA % (29))))))
;No value
1 ]=> (fractal-pp branched-list) ; (D)
(geflne—machlne

(registers n val continue)

(controller (7 7 7) fib-loop
%7 (save continue) (7 7 7)
(save n) 7% (goto fib-loop)

afterflb—n 1 (restore n) grestore continue)
é %) Esave contlnue; 277
save val) goto fib-loop) afterfib-n~-2
? %) (restore val) (restore continue)
(? 7w (goto (7 7))
7% (goto (7 7))
;No value

8 Fractal View 7Y v 2 TOERH
Fig. 8 Session with the Fractal View Printer.

immediate~answer
fib-done))
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Fig. 9 The relation between fractal threshold and the number

of displayed atoms in the branched list and the nested

list when using Fractal View Printer.

(define (sqrt x)

(define (good-enough? guess x)

(< (abs (- (square guess) x)) .001))
(define (improve guess x)

(average guess %/ X guess)))
(define (sqrt-iter guess x)

(if (good-enough7 guess x)

dess

sqrt-iter (improve guess x) x)))
(sqrt-iter 1 x)))

] 10 Scheme 7n /"7 A
Fig. 10 An example Scheme program.

d I=> (print) HEY)

(define

(sart x)

Ede:fine é’.’ s ?2%?
define (7 ? ‘7 77
(define (7 ? 7) (" %
(sqrt-iter 1 x

;No value

1 J=> (begin(down)(next) (next) (print)) ;(B)
(def:me

(defme (good-enough? guess x) (< (7 %) .001))

(7 % %)

§7 é 4?)
;No value
1 1=> (begin(next) (print)) ;(C)
(define

7?7

2 %%

(define

(improve guess x)

(average guess (7 7 7)))

(7 %%

(7 772))
;No value

11 3% EAd5m Fractal View 7°Y v 2 TOERRE

Fig. 11 Session with the focus-oriented Fractal

View Printer.
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