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J/MEHDES (i)

Set Day = 71 .. 317,
Element i(set = Day);

Set subDay (superSet = Day);
subDay ="5 .. 317;

Element k(set = subDay);

J/IEEDES (j)
Set Stuff =71 .. 207;
Element j(set = Stuff);

//IEALBOHESE (s1)

Set full(superSet = Stuff);
full =1 2 37

Element s1(set = full);

//IFIEHBOEE (s2)
Set nonre(superSet = Stuff);
nonre ="4 .. 77;

Element s2(set = nonre);

/78— F DS (s3)

Set part(superSet = Stuff);
part ="8 .. 20”;

Element s3(set = part);

Set S = "sl1 82 s37;
Element s(set = S);

Set H="1. 7",
Element h(set = H);

Set Z = "0 .. 47;

Element z(set = Z);

e

IntegerVariable x(type = binary, index=(i,j));

//EBIE I e IREM B 0 BE HE o &ML
Objective working_days

(type = minimize, name = "EjEHE);
working_days = sum (x[i,h], (i,h));

//— H DEhEs NBHIF
sum(x[L,j], j) >=T;
sum(x[i,j], j) <= 18;
sum(x[i,s1], s1) >= 1;
sum(x[i,s2], s2) >= 1;
sum(x[i,s3], s3) <= 11;

/ [ EAEEN B B
sum(x[k-z,j],z) <= 4;

WA=2N2E EiASES I
x[73,17)==0;
x[74,5"]==0;
x[710,8”]==0;

S VEROL i ARGl

sum(x[i,s1], i) >= 18;

sum(x[i,s1], i) <= 21,
sum(x[i,s2], 1) >= 1T;
sum(x[i,s2], 1) <= 20;
sum(x[i,s3], i) >= 15;
sum(x[i,s3], i) <= 20;
sum(x[i,s1], i) >= sum(x[i,s2], i)+1;
sum(x[i,82], 1) >= sum(x[i,s3], 1)+2;

/ /RERET

simple_printf(”%d %d %d %d %d %d %d %d %d %d
%d %d %d %d %d %d %d %d %d %d ¥n”,
x[i,j+1].val,  x[i,j+2].val,

x[i,j+5].val,  x[i,j+5].val,
x[i,j+8].val,  x[i,j+9].val,
x[i,j+11].val, x[i,j+12].val, x[i,j+13].val,
x[i,j+15].val, x[i,j+16].val, x[i,j+17].val,
x[i,j+19].val, j == 1);

x[i,j+3].val,

x[1,j+6].val,
x[i,j+10]. val
x[i,j+14].va
x[i,j+18]. Val

x[i,j].val,
x[1,j+4].val,
x[i,j+7].val,

28 - HRI DRI -



FEATERIZ ) KRS R = 7Y v —F L A 2021, vol. 9, 1-7

L. HZbOHEE 7 MEROHEKZ 31 HTRET
5. subDay &, E#ftEH HEHRIORXEL TS 72
», EEMCERLZBDTDH 3.

2. FE@%A'EHEOD%A (s1), FIFEAHBEDES (s2),

k- 7ANA FOES (s3) 1%, JEEOES (S) D

EAL WO TERT 3.

H:THWBEE OFEO-DEEMICERL T

%

3. £

4. % Zri%ﬂﬁaﬁﬁﬁj®ﬁﬁ®t®@a%r
EELTWS,

5. AR WD S2MHEIX10T5. s, Z
ITRWVWEEORLDBIEERT

6. HIEEE : BB IEEHBo#BHEOR/IML L
T35,

7. 1 HOEBAEBHR: R1OBEDEBHTHS. &
B, ZOEFATIERENERZSHHRORMELE
LTW3DT, EROFHRNZALTVS

8. B HEHIFY - BOHE 7 (i) & FFOREKZ
z£7.

9. BADEBHEHIR : 2, BREX Y 70 TE8E
AIRETHRWVWH]) ZHHCHRETES2 2 2RLTW
2.1x[7, 7)) T THIKE]) & TR%vy 7)) 26E
T3, fle LT MNEAE 123 HEIZEBTERW0
MEEAME 2274 HEWCEIHBTER W 8=+ - 7
ANA M 1210 HEREBETER VW) ZASILTW
. BEUZL U THEANFRETH 5.

10. —» H OEiEs HEHKY © R 1 ORE TR

AT CIERRL L7 7' 1 25 4% Numerical Optimizer T3

LLUEEREIUTOEDTH S, MBRTrD2—1 75t
RH, M2 xy 7EE£T.

c,
o«n>d>l

ELTW3

[Result]
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11111111001001110010
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On Shift Scheduling Models in Service Industry
Creation of Scheduling Table using MS Excel Add-in Function

Yousuke Araya !, Mao Matsuoka?, Yutaka Kimura®

123 Department of Management Science and Engineering, Faculty of Systems Science and Technology, Akita Prefectural University

Managers in the service industry claim that preparing shift tables consumes majority of their work time. However, because each worker has
restrictions, such as working hours and days, manually creating a timetable that meets all restrictions in a short time is challenging. In this
research, we address difficulties in shift scheduling using the nurse scheduling model proposed by A.lkegami (2018) to reduce the time required
to generate shifts. We build a store shift scheduling model and find the optimal solution using actual data from the service industry in Akita
Prefecture for the following.

i) We use mathematical formulas to create conditions, such as given working and business hours. Furthermore, we provide a mathematical model
that minimizes the degree of constraint violation under specified conditions using these methods. The mathematical model is written in the
SIMPLE programming language, and the Numerical Optimizer performs numerical calculations to find the optimal solution.

ii) Develop a model that minimizes the number of working days for regular and nonregular employees while adhering to the given constraints.
The mathematical model is likewise written in the SIMPLE programming language, and the Numerical Optimizer performs numerical

calculations to arrive at the optimal solution. Furthermore, using the Excel add-in function, the work schedule is output as an Excel table.

Keywords: Shift scheduling, Optimization theory, Mathematical model, Numerical Optimizer
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