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A spreadsheet paradigm equipped with constraint solvers

Yoshihiro ADACHI, Yuusuke SUDA
Toyo University

Abstract

We describe our research in which the solvers of finite domain constraints and linear constraints are
incorporated into the spreadsheet paradlgm The traditional spreadsheet pa.radlgm is based on entering
data and arithmetic expressions into individual cells, evaluating the expressions, and then dlsplaymg the
resulting values on the corresponding cells; our Intellisheet system allows, furthermore, expressions of
finite domain constraints and linear constraints to be entered to individual cells that are automatically
solved to display the resulting solutions on the corresponding cells.” By this incorporation, the spreadsheet
paradigm can be used for solving declaratively a wider class of problems mcludmg linear optimization
and discrete problems :
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all_distinct(? List)
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minimize_maximum(+Goal,? List)
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all_different(+ List)
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all_negative(+List)
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linear_maximize(? LinearT erm,Mazimum)
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linear.minimize(? LinearTerm,Minimum)
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[A1,A2,A3B1,B2,B3,C1,C2,C3] in 0:9,

all distinct([A1,A2,A3,B1,B2,B3,C1,02,C3)),
Al + A2 + A3 7= 15,

Bl + B2 + B3 7= 15,

C1 + C2 + C3 7= 15,

Al + B1 + C1 7= 15,

A2 + B2 + C2 7= 15,
A3 + B3 + C3 7= 15,
Al + B2 + C3 7= 15,
A3+ B2+C17=15
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[12,13,14,15,16,17,18,19] in 0..9,
[E1,D1,C1,B1] in 0..1,

19 + 10 * E1 7= I3 + I5,

I3 + 10 * D1 7= I8 + I4 + E1,
T4 + 10 * C1 7= I7 + I3 + D1,
I7 + 10  B1 ?= 16 + I2 + C1,
16 7= B1,

16 7>=1,

12 7>=1,
all_distinct([12,I3,14,15,16,17,18,19))
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all_positive([C3,C4]),

C5 $>= C3 + C4,

40 $>= E3 % C3 + E4 % C4,

F5 $= C3 * D3 + C4 x D4,
linear_maximize(F5,MaxOutput)
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all_positive([C3, C4, D4, E4, F4, G11,
6, D6, E6, F6, G,
C10, D10, E10, F10, G10,
Cr7, C8, C9,

D7, D8, D9,
E7, E8, E9,
F7, F8,
G7
D,
C4 + C5 + C10 $= C3 + Cs,
D4 + D5 + D10 $= C4 + D6,
E4 + E5 + E10 $= D4 + ES,
F4 + F5 + F10 $= E4 + F6,
G11 + G5 + G10 $= F4 + G86,
C10 $= C7 + C8 + C9,
C10 + C5 $=< C3,
C6 $= C7 % 0r120/100,
D10 $= D7 + D8 + D9,
D10 + D5 $=< C4,
D6 $= D7 % 0ri20/100 + C8 =
0r147/100,
E10 $= E7 + E8 + E9,
E10 + E5 $=< D4, . :
E6 $= E7 % 0r120/100 + D8 % 0r147/100
+ C9 * 0r178/100,
F10 $= F7 + F8,
F10 + F5 $=< E4,
F6 $= F7 % 0r120/100 + E8 * 0r147/100
+ D9 * 0r178/100,
G10 $= G7,
G10 + G5 $=< F4,
G6 $= G7 * 0r120/100 + F'8 * 0r147/100
+ E9 * 0r178/100,
linear_maximize(G11,Max)



i s ,'vi","v},”,‘ g
L e SR i)

& 2: 3 X 33X O—fREH

MHEEIEEBE IR
jojr|{a|m|a]w

~

3: BEE “




Out/Area  |Costs/Area |MaxOutput

0r5/2 0r1/3
or7/2 0r2/3

4: EWETE

TR

Year 5

Cash

Reguire
Profit
Short
Intermed
Long
Invest

Out

® 5. fREfmEmE 0

— :3 1 —



4 FEH

CATVY FY— b - N5 5L ARHBRONEE
REMIL CEELIRT 2 LTy, 70 b s
4 7Y A7 4 Intellisheet #EB L7z, FRRER
HHR OB ERBHAHRNCEBEOADICAVEZ L
BTEDRE, RROXSVLy Ry =)t - X354
A IR BB EICHA Lokt Foo e o®
Intellisheet Y AFADKE M THE. 4%
KVZAT AR IV ERNEHREOMBEI LTHE
BHL, t0OFRBELMIETELIVLETHE, %
7o, FRESHIHN, BEHASRS L CEER L%
EHRTHERIC, BEIEECES L VEOKER
REWBTZILFELLRS, Lo T, &N
HOKEFRBROSP ) BWTTHE, FvFrs .
V=W ¥, 2—-FDATVLy Fy—Lb - Furs
IVIREBTAMALEELHETH 5.

BEIH

[1] Wilde, N., and Lewis, C., Spreadsheet-Based
Interactive Graphics: From Prototype to Tool,
ACM Conf. Human Factors in Computing Sys-
tems, (1990), 153-159.

Myers, B., Graphical Techniques in a Spread-
sheet for Specifying User Interfaces, ACM Conf.
Human Factors in Computing Systems, (1991)
243-249.

Yoder, A., and Cohn, D., Real Spreadsheets for
Real Programmars, Proc. IEEE Int. Conf. Com-
puter Languages, (1994), 20-30.

[4] Wang, G., and Ambler, A., Solving Display—
Based Problems, Proc. IEEE Symp. Visual Lan-
guages (1996) 122-129.

Burnett, M., and Gottfried, H., Graphi-
cal Definitions: Expanding Spreadsheet Lan-
guages through Direct Manipulation and Ges-
tures, ACM Trans. Computer-Human Interac-
tions, 5(1) (1998), 1-33.

Tsuchida, K., Adachi, Y., Imaki, T., and Yaku,
T., Tree Drawing Using Constraint Logic Pro-
gfamming, Logic Programming, Proc. the Four-
teenth International Conference on Logic Pro-
gramming, The MIT Press (1997) p.414.

[7] Rencshler, M., Configuration Spreadsheet for
Interactive Constraint Problem Solving, Proc.
Practical Applications of Constraint Tech.,
(1998).

Shvetsov, 1., Kornienko, V., and Preis, S., Inter-
val Spreadsheet for problems of financial Plan-
ning, Proc. PACT97, (1997) 373-385.

(2

=

3

5

[6

{8

[9] Van Hentenryck, P., Constraint Satisfaction in
Logic Programming, The MIT Press (1989).

[10] Meier, M., ECLiPSe User’s Manual, IC-PARC
Tech. Rep., (1997).

[11] Constraints research group at University of
Washington, UW Constraint-Based Systems,
http://www.cs.washington.edu/research/
constraints/index.html, (2000).

[12] Siemens AG Austria, IF/Prolog V5.1 Constraint
Package (1998).

[13] Gupta, G., and Akhter, S. F., Knowledgesheet:
A Graphical Spreadsheet Interface for Interac-
tively Developing A Class of Constraint Pro-
grams, Proc. the Tenth Workshop on Logic Pro-
gramming Environments, (1999) 65-79.




