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ABSTRACT

Today, manpower is used as a major factor in the production of service industry that is on the
increasing trend. So the research on manpower structure have been regarded as a important field.

The research on personnel scheduling, however, have got de-emphasizeed as compared with the
field of manufacturing scheduling., As the increasing trend of service industry, an appropriate
personnel scheduling for each type of service industry is needed urgently.

This paper deals with nurse scheduling problem in the field of personnel scheduling. We aim at
developing prototype of the expert nurse scheduling program which is easy to use when scheduling
without help of expert, and satisfies the various request of hospital scheduling policy and
nurse scheduling.
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ARz}l & 4 & Ay TH(A AL g, 22, EANA)E EM5Y AREHZD 34T olE
ZAYAE Y 4 UAEH 3= AT ABE(Artificial Intelligence : Al)o] B AL 19563 XE v}
EmA AL John McCarthy7} A& AHET o)zl 22 Eo] AFE 3j=fol F& Wl me} 54
U AR BEE APt I3 AL =3 ok AT oftt Sk w8t glon
Richi= “¢FApelgt A7 Al @ TBRT B2 BRI Iz Y48 4 Q& J)s"olat A2
3t o1t AFAFol o HEI "YH uizt NAZ st Qo] B HMIm We
U EBRES Jeled S&& &9 Ut BWFIE A& (Expert System)o] WA= Qri1],

1.1 WFI&F A2¥1e] mR
ALt Al A%A(Expert System)2 " Hok2l MPIRIL 21 At AEA 4ol Knowhowd B FE
of ¥(fact) L MAY(rule) Feh 2 APt ol Aol it I FolOw FA¢ 4| & uigle
E FEAPE AM ARV =20 EAE MANE: BES M QFAS Zzagvolz) Ry
T i3l AME AHEEL 9L AME ol 83M= BRI A2 A YHE(knowledge
acquisition), Zj4ju]o}A(knowledge base), HiM(reasoning), BAREEE(natural language) S22 2z} =
TdYe EREENS XSt Ut A AEIIS} AEIL ALY T <R 1.1>8} Yol Ky &
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type MNR ? :

type DNR ? :

nurse name ? : (type and ¢ )
nurse class ? : (type and ¢ )
special off day ? : (type and ¢ )
weekend preference ? : (type and ¢ )
working shift ? : (type and ¢ )

nurse class ? : LPN (type and
special off day ? : 2 (type and ¢ )
weekend preference ? : 1 (type and ¢ )
working shift 2 : DE (type and ¢ )

nurse name ? : LEESH (type and
nurse class ? : LPN (type and
special off day ? : 3 (type and ¢ )
weekend preference ? : 1 (type and ¢ )
working shift 2: E (type and ¢ )

L

nurse name ? : LEEYJ (type and ¢ )
nurse class ? : LPN (type and ¢ )
special off day ? : 4 (type and ¢ )
weekend preference ? : 2 (type and ¢ )
working shift ? : DEN (type and ¢ )

a%l 3.1 dlolet U< of
£2] tolElo] m}E schedule RE 3 gt

sun sun
name class 1234567891011121314
SINNj  LPN DDDDODOOO DD D DD
KIMGD LPN 00DDDDDDD 0 E E E 0
LEESH LPN OEQEEEEEE E 0 E E 0
LEEYJ LPN DDDOEEOON NN O D D
% 3.2 AARAAL & o

Y REE RY HEY =292 WRZ DNRE F4 off& ALstae AR ME 31y 3¢ 3
§ AH D-shifto] MRl wiP= o} irt
metA o2 T B4 A& A3 A= EMEAEY FYREo] Yasicl

4. K &

X Fie WEIL AaRle] iAoz AEEE= SEH-BHALY, MFALY, BWMALH-71 ohd
ol 2831 Rokr)

2 PR AL} AL iR E A3 &2AE& YU

AEIL A2RY 2oz A ZRE thETt Pol RBY 4 Uch

O A2AEE fEal3E] BRI WE A D 2EX ERY 4 AT

Q@ 2AFY £FU HPE Y& 5 o] 25& K& wY 4 AUrh

© MR fEfrol oL, VI U 471 Y2 FRols Wi AAEE FRY 4 Uch

@ Dialogue box?] that AA] 7]zt AW 7o A3l & BIHY 2AF oY VEFUL &

9 4 drh

O £A&E fER3h: A& BRALE &Y ¢ Ut

EY, & WME Aage A5ET0 AU ale AA Yo vy dgens ANAPAQ
Z20A7 gk PHA 2ZEHo|) LE@o] wolz} s "ok
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1.2 WPIEk N2 kSR

BE7L A2l BPLES [Y dFol BIY AETH AR Knovhowd MLt 2] A
(inheritance)@ 4 QA& ¥at ohlzl, YHAx XM L 4+F05 MEE s, Q¢ AL
7tet gl B8 FRevolL AT VehE viE P72 ERE Foin AP 4 ke Bl Ads
Holl MiEH, FUEMEY, AP0 o AR AL vj3le] Hejxle Dol glrh ol
ERoE B3t 3t P& #ES DENDRALY B@¥ e A< A ARy & g4
< Al&RE MYSING BEEHYAIY Al&¥ PROSPECTOR 52 YYFLEE 43¢ ALt Alaxdeict =
& 19805 el EolA ERSFAN & xA¥e] 23] ARGy VA= AR w2 e
DECAte] el M3 F933 Y Al2xld XCONo| AEF} Al2"e) MR 9718 FE3tda, olF
VLSI 5 stEdo] Hf2] IS4V UALs AE7 A2 KAt A28 FALE UL B 4
el glch

1.3 WM& NA¥e] @R
AT AARL Ao A g o] &3t AlAFlojER AlA T4 Qs x4 A3l He)s)
Z1ell He3teF AR lcviel. U2 WEY ojelfol Foldle BEAYE AHd(fact)Z} 73
(rule)?] Helz AL Ao A(knowledge base) 2t 1 AyulolAs] && Eci2 EAside] 3
2% A& @2 $E7]B(inference engine), AHEx{oiA o &2 g A F3}5] 9 AHRAL UFE
HolA(user interface) R #& N AE HWsle dg4AHdialogue box)E FA4H o Qlr}.
(1) s o) A (Knowledge-Base)
A A wlol A MEMR #HAY A 4oL} Know-how?t HHEINA AHE & £ A= FelE #E
{tEle] J4R Ao AA=EE Ao HEE cidol ot x4, AjQo] chgt x}4, ejof xf
T A\ Az} PR gelut 230l ©wuste x4¢] altt
(2) e 2] (Working Memory)
Agurels EAHHE AR AAM YRt RBE A3 75318 BEY Yefg Pgstes A
A2 F4xe glch
(3) #®/7) R (Inference Engine)
FENRLE Fold EAHNAE A8 +8 ABE AX Rl =UIIESH st FELE A4y
wlo]&2] A F o] &3l A& AMAY, AMEE ANE FXEIL = TR oW &4 £¢
g oizlx] A FESHE BES EEUCL
(4) EAE QE]sfo]lA(User Interface)
AFE7e] A A3} Know-howd AN F2F 8ta, A7t AEIL Al ARGA dEE U7
HEE BF 9 Baolu 33 52 A& AR WE =zt
(5) }|BIFAF (Dialogue Box)
AEIL ANAe] EAHHNAY oW Aol RS wl, olo] Uiy o|F& MIISHe AAoE
71&e AXEQo]2} FEFEE J1EY shutolt. &, oW HAILt WES A& ojYA F
23l 2] e T3 BEE AIEAbA d93ls Mg Wil

Di aloge Box
e

Working Knowledge
! Memory Base
User
User
Interface Inference
Engine

a7 1.1 WEI ANade M
HE 1.2 2|8 mOAN MBI AAHO ik
7)&2] 2y AL A

2] 3= gg%s} o olTx EH AR z]gii EH Nz
HEER- R ESTE) 23
:H zﬁoe Qo == B zxat%;naz-q
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1.4 MWME A2¥el MREXH (Knovledge Representation)Zt ¥ (Reasoning)

HE7L AA”lold  Mm¥EB(knovledge representation)Z} HMi(reasoning)2 HEZY XAz
Knowhowd UFFE|o] oA EP3ln], o|gA FEY QML A2E AL YA FH <+ ALt
o g RIgelrt. AE7} Alade) BAHNA # of NYEYY it O AxdY WYY, OF29Y
AYY, @ 222 ARY, @ YT BRI 4712 BX R {3 mizly BTl

HE7L AadoiA e X EY P32 o2} dris).

(1) &pEHAI(Production Rule)oll 2%t AjAMuH

A EY YAoE JH gl AEEE PELE U Uy (ADE UKIE FEEE MY
2} gk ojulg) IF <RAR) THN <H B> £RLE x|Alg ¥ ¢l

IF single and do not itemize deduction
and gross income < $50, 000
THEN can use 1040A or 1040ez tax forms

a7 1.2 RuleOlQTt X|AEN M

{2) Frame

Z A Y(Frame)& 197530 M. Minsky7} St Eay FdolA AU =4 FHOS 2n) YEY
2(Semantic Network)ell 23 )4 & R71322H AL EQ 3t L} ¢ityoln] x1a
2H32 ZHN £ A3 Eob ZddS F Aol iy X432} ol BY MEF )
A e g K4os FAHACL

el &Y AARYLS WAL fde MEE ANF2o] JG¥ ¢ Ao, 4ol p2EY
ol B A2H A TS QOB User Interfaced] &%t Dialogue Box® A %
By 4 rh,

2lu} JE ) A(Semantic network)

g s A4 S R 2, KL w45 E Ushis 250 ANE 71y
BAE FE3te Y2 FH¥ch AAg Y BAE YEhiE 3329 2R/ 243 g
g, 713 ¥ Aol Xk AL AVal(class/instance) BAIE HA|F= 1S-A 932 L=
8 #RE RASHz HAS-A 32, Aot EE3te] BAF Uehls PART-OF &3, #42 BEX K
& YJEhiEs NUMBER-OF 327} Sict.

ol2} Y2 Mk WESNIo] 2t M4 EHY KBS vl Urh

D " Mg QBH WHEE Hold + U d43U £80] 7hesint.

Q@ Y k=7t ol k22 FE #HE ool A% (inheritance)o] Jhp3ith. o EFo "node
A is a node B” 2= EFo] BRI k= A = BY HIAS BEF Asch H4AASS
ANY FEZ sl R MeER Aol ¥ MRy d& €Y = YolH BRIt

D AMEE =ut YAF A 44 (AL 37 4T 4o,

@ YrHA HH oldox A3 Nad @ ¢ Uch

(4) BE(Logic)

A& A48 =24 Hel2 EHd =@amkel 2t R MRS AW NAEY WY
22 =tlv 2ol de3t EFE £7L 3, dAsted e g, AYdo|lAF AL
AT + 93, e 47t Yolae® F 2] Nl SRE ARG Hzl AFxH Hol
oA 7Hg de] AMRE& PROLOGOTA £Z2 AlR3H= MBIR Yreholr),

(5) ZIBBEA D¥F B (Object-Oriented Knowledge Representation)

AR ANEHAE EH3He A4 Wik ol A3l o} ANgD PE] U, =
T EENSE BB YL S48% Pl FUN BAR 2F:n, e ANHEHI) go] A
Zto] BR(relation)§ FefX(class)?t QAEIA(instance) S Y}

AA 2] BPL Lfr Fela(Super class)ojal Ffr Fel2(Sub class)el 2zt UAKiAof 3t9] Eef
£9] H4(attribute) W §/d3t(value)o] A& (inheritance)HER 313 Fel2dNL Arg) FhAe
Fd& ksl ZUY 4 Qo228 A 71 WiAo] Br) AMRFFZ P2 Helx QArtrgd F
Zof BY FAHH Aol LA o) Fo| Ar).

AAARH ANEH YU BEYH WEHE ANINDE A4 YA Vet WHIPE T2 o) A

(3

~—
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F3oz ANFHEZ LXgoje] RAEE JHe3A she HAFHeld, FAY Z2ady e 3
= KMK A&y A EH Pz AHgFE 2 Q)

(6) HM(Reasoning)

HE7L AARofA Y $27]B(Inference Engine)S ERH )4 Z YAste] Fola Atef ot py
B & 84 A EI, AL JHMEE AN ABE YYslE TS ©Yde FEoE ditze
PHRBAAM 243t BELHE W3l WHPOT A FE3L:= volel F5H(data-driven)?]
A8y E(forward chaning)zt HEURRBIAN &dste ZJ)Jefo] =Y wizlA] 2] 714 & WYl X
RL2 FEI: HE X% (goal-driven) 2] 832 (backward chaning)o] AMRE T}

APR R I3z} st= W7 AU dE LA T £z @ of ulslAg 2208 WE
A&t BHEAl ARz ol dBY AYRAE VFINY ¥oH 278 UHIH= 23 & ElY
U HE I3 R3] HEI A& Ut #@AHRolCL

FRREL AEINI ouY FEE 328 of AHE ok FE A%Y ¢+ s Ffo) vt >
222 BEAAY, MiTAlAy, BEAAT go] FEL TR /AL, 2 FoM FoH BEHY
olElE Hrl 3 dudls BRE AYIHA 2L F2oE Jszlt fYY EAl AP 22 Yo
=3

2. ZBEE 299 (0bject Orinted Modeling : OOM)
2.1 AAAY vd|)(0bject Oriented Modeling : 00M)2] PP

A= el ZHE AM2E FHL& MELX T SIMULAR(1966) K= AlEHIH A
(simulation language)olld L ZTHX & 4 AUcrh olF H/W2| Symbol FA2| HER T2z ¥
A& 2% Smalltalk(1983)ol4 2 7R @& Hs] staiz, ol2lolX ACTORS(1981)2} FLAVORS(1981)2 4
Bl tA)x] Moy} chF A< (Multi inheritance) AT W2 HEFS Ul T ATHEE 4BFA
T 2 g R A 4 Adch Y (frame)oiA A (attribute) 4 (value) o2 RS
UG ZolA AANAZR Jidg WAY 4 gk 23U AARE AEdS T2 aHdde], UFRE
(A1), BE7} A A(ES). tiojeluo|A(DB) & & Fopoll AX M= ERel wet ¢d™H Adolr]
ool o1y st #—2 AdoTE AR e EI} AR Eobet HEI Aad Eobof
AEe de] AREstE szl

AAX G EAE e s U BAXNY 2dxle AAA Ad& ari2 g g Rdg stog
Fol7 MBS EM3te 2L BH Hikolrh o 7Y A1&xte] @AMl RY FRF &3
At ¢iEE 7Y s AP Bdg sptee g, myjolgt vt Folqiste] iy}t 4
3}H(Abstraction) 2, HAR TEe] B7] Mol olsfstnal sk BRE et oy 2l g
SN M2dg UEde] S BREV 22 b HACE RYE TEI AEXY a7 AR 3
Ul B AP AW 2SS o]FD GF A1 HEY AAHE 4 4 A ZoleiTl.

A=) 8F 23 rd2) (object orinented modeling)oll 21§t xJ AR HEtE i3 L g7tz A F
£ HHY 4 ot

A, AAL] AF ¢gEr] Ao 2AES HAEY 4 gl v ri§ BEV Mo tig] 2Yg
2 e}zl M3 B MHsle) ANPHBRAN 4 2l #HAe#S BAdy 4 glrl

B4, EaEe} iRt avtes RS AMEY 4 Qlche Zlojtl, ciR-Ee] AMEAIZ =2 aYe] #
g E2¢td 5 Qo meElAd 2§2 2§52 BERWEHE JpialolAl Adsta] B3tA el Apdapsd
AR} Alolo] RAE Bl Ala¥e) —F e 22BN £US HAFEZH AMEAE A0 BERXREH
& Y3 ALY 4 U3 PRt AEEI) gAY a3 E 4A Hrl

2.2 %BHEA 293 RREX
A 2P 7P AP BAg IAS 4t Pdolth AAAR 2de xmud
(object model)Z}t BYRYRE A (dynamic model)Z tHrel BARa BEY 7Y 2 RdZ vEo} Urte
WHog AHgxte| 27 E FHS LESA "ol AAAY 2] spite] He £ B #iE
< k& et
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1) ZBR2<(0bject model)

XA S Lyt A2 ME-AP gzl #BAY, &4, eHHH-8 Jlasts AL BYYY 7}
A Zaf Jite] Hrh MEN HE Hikol @nFd:E FIEAQ 842 20§ HIAE PHoldd
tha, AR e AN FelAE XX EEE AAHE FEUch RS KaNd 1L .
A2} FHRAT o] Ar)

(1) AABde] g 7jutad

@ 4 2}(Abstraction) : AT AMe] H3AY FAE chied 718 EFMY Wios o
ZH9 A2t FEEE dA9 W4y WiES Uebd 2oz Ji¥y 998 2EAY ok AA
7t oW BER % © QA (“what to do”) of FHZ Wko] G A ojYA T8
Z22A] (“how to do”) off W& WHo] JI&dhe Az} WLt 2R BAE RESHA 3= 2
Aojc},

@ A& Encapsulation) : $A4}5t T8 o|Hof o|Fe] AL Ao UFo] ot FHAIYe| B
FEHOE ol 4 HEWHOE AW B o] ANEF AME3= T2 AMEAAE HUFold
¥Fo| Hrh

Q@ BE&(Modularity) : REH3 Z2IUE SYNOE WE - 33t P et EEE U
32, REe] Ay A& A Hikolrh

(2) ZARde] JPtas

@ AAl(Object) : AAg 42 olF K& chied Ay Wela ¥ Padt ¢ e NA
FR2 olEF Az AA A d9 AMHA e ste TR dEE Pt gAY £
49 AFoJA B, Hat WM TR Madoldd EHdqe 245 o}, 4 AAE
2F°) B3t Wee wel B4R B3 A0t ofYA FAL o] YA YN a7 B
W3=71E EHUTL

@ %74 (Attribute) : A7} 7IX& RHY H4& oJujyct

@ ®9i(Procedure) : 2 Ba7} 4%t H REE Y.

@ GelA(Class) : FUY &4, FUY B9, ol AAME2AL] LU MWL 2= A4 AP
iyt Nty B MMREl 8@ 4 odth FelA J BRE AAES {49 T d2E ¥ 54y
442 B g ZA Hel

® —M{b/BEM{t.(Generalization/Specialization : IS-A relationship) : &#|2] QHof &af3t=
EXE Ao)Y] £F F2& Ushie 222 AAgF AolY FE4E FRIIEHK PUHAA de
ZA3h= AAFEE A2 ANE 2 FoAst] A28 ol AT o] RAF T WA
SUES 443 MslE Ztez, FAYEYS MEE dAEe] TR LB £33 oY
BES Ured EHY9Y AFTZRE #4314 "ol

® MEBMMK(HAS-A relationship) : o] Aol R-EQ ANe} I M o Ao FTHHE= 2
A ote] BAE Lehdch

@ MEME(Link/Association) : ZAAE xlo]e] RE #MitE Liehdc),

2) B2 (Dynamic Model)

Aot BAZEol Rl wizh AMUrte HWZ WA Bd(Dynanic Model)] V& T2 ¢0¢
Ztojr} 982 xpFo] ¥igdl: WU BfEE ZI&3Al ol FARYR ofwl Wito] A Ala¥]
o] M3l RY HHFNF Mel dolxe] JYPLE EUY 4 Tt

4 rdo Fail ‘WH(Event)’, ‘IRM(State) ojth. A7} A2 U K4 AQBA
= Ay o Al 2l ol s Rl AUTEA ofE AAoA uMAg BuUl oW s
A 3224 oAAg ge dAle delg a3A AU R #HRel A Al Aelg A%
3t 3l HWile TRE YA 3t A% AAFot ¢ AN o2
A2 AT (o Ax] A4)& ‘WE(Event)' 22 A 2gicH4].

2.3 ZBREA 24992 oK%
A% 2ged(Object Oriented Modeling)sl 2% PIER 2472 FA: the <X 2.3 oA} o)
SEMHE AXA olFo] Hr)
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E 2.3 AMKY BAo| ©AY |
L EE

Step 1 |Aglof cigt @ A& z}.?.} Ql A%
SR A g:—eﬁ% '331 ;% =5l j‘ ﬂol;] i :1%}?.*1 go%g

‘activ script i

E a3eA|E ”A jﬁ 3%} R SRR IR A

o},

Step 3 4:«7} Ad S4& %,mu}. gare) Axol i 4 shel
ﬁf\i&l &449 & A Gl U AR A&
Step 4 A7 A FAeAs Ao saoe gl 90
3%31 SR b 1 gt e s I Ty R B
Ste

zgzﬁézm 2| Adedy g;

7\‘31 o 2| 3% -:33‘
AoTHA Assocxatlon i

nk/.Q. 2
Agct  |2d =

2.4 ZXPBEN 2930l 213 Nurse Scheduling BIRE2] 7

28R AHZ ME7} A AR(Nurse Scheduling Expert System)oll] ER3Ie 715& <E 2.Dd o
2} 2#sted 2 chEet Aris].

Step 1 24 242 A

Aado] 48y WA FoT Ml N BESH FEY AA WASEN A ALy
ols}E E=R3In, TUY AA%e] WAE RENA Hrh ME 24 UARY FIWYPL T BA
Sl AE7Iele] tihE B3 TUY AARe] ERFHEHZ me3iA Hol, o 1A, Lol
o, BRI oM FHA e AT UL EUINA Y= SEEF JladE A2 F
BEte BTG E goo KHE, ME THB. W sl @AY 7 72l He Aos HER
Y Ajawlo] AEIE BB 7|&dn), ZEA UARE 7] ARER 4 wHIA A
A HES 71E3tEE N AAvo] ztalol &, AlAgle]l M2siA ¥ 7lv& Jletrh ey
CE 2.4 BER 2AF ol QolA AHfER 2L Me7laA ojrh

J 2.4 Nurse Scheduling 7 ¥ 7|a XM
Script : Nurse Scheduling

Ne& at3te A +¥3te 7% R3E e AN

Scheduler scheduling priority/horizon 48 273 ) «

) « scheduling priority/horizon ¢} Schedluler
Scheduler schedul ing priority/horizong& & 93} ] H

o Hdg 27
Scheduler 718 Schedule RTAIENE )1 aF Nurse(RN, LPN, NA)
34 78 Schedule R-tA13Hg ¥ ¥ir} Scheduler
Scheduler 714 Schedule £ FAISE #al 93 ik
239 71 schedule £ FAI3HE ¥aldlic), scheduler
Scheduler 4y 5§ 238 array
scheduler AHREE A gerh dA
scheduler gr;iduli horizong ‘1’ (days-on)o. & schedule array
shceduler nurseJ weekend of f 2} spec1al of g schedule array
‘0’ (days-off) 22 X713} %
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scheduler Number of days-on nurse = MNR H]3L array, MNR

‘;3 = g H°}§ }“Ntin'lber}of nurse/2)Q 3% array, MNR
71e& K73 AA 3= Ty 28 B A

scheduler 2days-on nurse = contected days Y]zl | array

scheduler ’Hﬂ scheduleol priority® Yt&3}= array, schedule

g A%} priority

He, 334 schedule® &3F%tc}, scheduler

scheduler schedule® &% %t} WY, 334

Hy, 2T schedule Aol ciyt WE & &7 scheduler

scheduler schedule F ol ciY FERYE &3 | ¥4, T3

Step 2. ZH2 BE BN
A A% dAdgME A2WE T3t TRE N3t BMEE Step 18] FAREQY BHAVIaME
AR Fgyich TRENAAL 3Hx] ¥R ‘8T F U AN F AlAYE E3E FAE sl
Lig= 3
X 2.5 Nurse Scheduling / ZAXJ|& M

AN olF A7 e dEd oY e
scheduler e 2} %E 2 gt & 3} schedule %
% Sad qoaad 398 ERIG 8
Fix3 schedule 3 g $ 2
array schedule ZAA] A Adg & A
R N(4‘— -2 schedule F/4¢] _9._4:
LPN(‘Q: I ) schedule 3¢ & 24
schedule 748 £ 84
_1.9. Zrt ) schedule? zict 7)1&
DNR( Azt schedule?] T&4 3igt 7|&
schedule prlorlty schedule?] §41 v’“_—--ﬁ

Step 3. ZIS] B w©W BFE
A7 2] S9& THYtz] AE Belrlar FoHs g RiTE TR E AL S4do A
2] miEst, A JlgAel 71 A AW 422 JlgME FRYCH
X 2.6 Nurse Scheduling / &4 7|@ A

rr

B9 ol g % %3
scheduler Inference Rule & Knowledge Base
array Scheduling Horizon, Nurse class, Shift, Contacted day

RN(Resntered Nurse)| ID_Nurse, Name, Shift, Weekend off day, Special off day
Contacted day
LPN(Licensed Pract-| ID Nurse, Name, Shift, Weekend off day, Special off day

ical Nurse) Contacted day

NA(Nurses' Aide) ID-Nurse, Name Shift, Weekend offday, Special off day
Contacted

MNR Nurse classé g*.ﬁ.-?— 7"13 i(RN LPN, NA)

DNR Nurse class o= Z_I (RN, LPN, NA)

Schedule priority MNR, = Special off day + Weekend off day
Pz = DNR

ke g MNR, DNR

FikA ID_Nurse, RN, LPN, NA, Shift, Weekend off day

Special off day, Contected days, Name

Step 4. XIS 1758 M BM

B JlaMol LElhY £l BES ZlE £33 233 AN EBAM ZI&" Aojrh. o)
F 2 #kE U E Zalg #FHOA upRojof Yt &, ERE ¢£UA ® HAs} oo}
i B2, 87 SHUAE K} oMl el sidos M{ba|A gich
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¥ 2.7 Nurse Scheduling / 7|9 0] CI8 HeJ|a M

238 U AA 28 #
o Schedule priority/horizon& ¢ & ¥ict,
scheduler schedule priority/horizon& ¢ ¥ it=r}.
Ha schedule priority/horizin® Q]_ﬂ‘a.
BEa 7% schedule &A% 99Tk
scheduler 708 schedule 8 -A}8E Y =t}
JEY 7“3 schedule £ 7A}8E ¥l i)
Array YEA L F RAYTh
Array scheduling horizon MA& ‘1’ (days-on)& 7|33}
Array wciel?end of 8} special of f& ‘0’ (days-off)2 2713}
T
Array, MNR §aays—on nurse =} MNR& H|a ¥t}
MR < (Number of nurses2)Ql Z-$ cit& A A|Yct
Array Ydays-on nurse in horizon = contacted days@lx| ZHM
Array, A A scheduleo] RE priorityd &3} scheduledlX]
schedule priority & sghgich,
scheduler schedule® &% {ic}.
nurse, ¥ schedule® &3 wt:=c}
scheduler schedulet;“ 3-}‘{ gg& £ F ubr},
nurse, hospital schedule %Q_ + =t}

Step 5. ZFMEIte] WBAE EMBM

o] RANE ANELY KEH, Mo, HRME & e AR AR BRI AA
2dg TAL HeANed, §471&4. AT —Rib/ER BA, JgRA,
Link/Assocaition BAE HH3A Hcl,

o <13 254 BER EzloA uUehd Aalgde #APE n] YES I(Semantic
Network)of 2]%} IS-A relation, HAS-A relation, Link relation®® FEiR3dtxr oirh

SHIHT
WEEKEND OFF
IS-A HAS-A |SPECIAL OFF
use NURSE “———l[ RN, LPN, NA ﬂ CONTECTED DAY
(Link) NAME
SCHEDULER |—
- MNR
SCHEDULE PRIORITY | DNR
use(Link)

HAS-A
IS-A
| HOSPITAL

3% 2.5 oojUse3ol 2T AN BAY BN

& FRol M CEEE AME3tod Schedulingol ¥ x4 & Rule-Base MM EWIAUL, 248 3
& gej= dolel E8e] MR E(forward chaning)zt H#EEMES F%3-E(backward chaining)&
o AE3lo] iyt BMEA S Schedule® 2 31=F 3tgcrh EY Userd] schedule R it
189 91319 Dialogue Box& =3ttt

3. Expert Nurse Scheduling Progras2l ##i R ¥/
31 =294 ARER A
& FigoldEe AHES e LAy xS 3P BRIy xRE chet ol EEHA
th.
@ Bz Yo] X2 YE AAY 3T o
struct nurse {
char name[6):
char nur_class(4]:
int spec_off:
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int weekend off[2]:
int spec_week off:
int shift:
int con_day:
struct nurse #next;
}
@ special off day$} weekend of f& UHd= RFg2 IW o
nur_t=nur_init:
for(i=1: i<=nur_count;i++){
of f_day[i][nur_t->spec_off]=0:
of f_day[i][nur_t->weekend_off[0]]=0:
nur_t=nur_t->next:
@ shift changeo] ¥ 2 {Y 37 o :
case 10 : if(schedule{il{j}==1){

if{change==0)
sche_comp[i][j} = 'D":
if(change==1)
sche_comp[i][j] = 'E’:
if(change==2)
sche_comp[i][jl = 'N":
} else {

sche_comp[i}[j]=="0":
if(sche_comp{il[j-1]=='D")

change = 1;
if(sche_comp[i][j-1}=="E")
change = 2;
if(sche_comp[i][j-1]=="N")
change = 0.

}
@ thrhgas) vixx] &% FE&e) 2 o ;
for{i=1:i<=con_day;:i++){
message=0:
MNR_count=0:
for(j=1: j<=nur_count; j++ }{
if(schedule[j][i]==1)
MNR_count++.
}
if(MNR > MNR_count)
message 1.
if(message==1){
printf("xdge] NTH of f(xd'B )7} Yo ER AHEZYK viRITE, i, MNR_count)

3.2 EZSOYLEN
1) 3H&rIAL| ©jo]e}
A S dlolel: 1. Arthur?] XA AHEY tlolElg & Zeado M thezt A2 949
BEE AAc)
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