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An Object-Based Preference-Driven Scheduling
Language and Techinques for Improving Its Perforance*

Kee-Cheol Lee* - Jung-Mo Moon** - Sung-Hun Song™**

ABSTRACT

For a complex scheduling system like time table construction, its optimal solution, if exists,
is hard to obtain, In this paper, the scheduling environment is reasonably confined as where
objects have their own events competing for better slots on hoards, and objects have their
own board slot preferences and belong to one or more classes of the society which globally
constrains them,

Here, two phase method is suggested, where the first phase is human-like preference dirven
and the second phase is for fine tuning by considering all the factors given, Designed and
implemented in our system HI-SCHED are dynamic object switching, temporal-
constraint-driven intelligent backtracking, case-based revisions, object-based approach, and
so on. Some satisfaction degrees are also defined to measure the usefulness of our method.
In addition, look-ahead dynamic object switching is considered, and additional global
constraints are introduced and processed. A simple scheme is also used to verify the useful-

ness of the post processing scheme,
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straint) o] Feh= hesicy. =g AR zbole
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NAME STHONG : ASST_PROF:
CONSTRAINT
PROBABLY W 1—-4, SLIGHT _NOT MTW 3—4,
DEFINITELY _NOT F 1—4
EVENT
T_Fe6 T_H 2;

(a) 2AEY Aoz AAF AH 9 o
2o Ak F o (0.6, W1—4) — (-0.3, MTW3—4) — (—1, F1-4)
zz3te Ak F & (0.6, W1-2) — (0, MT1-2 RS) — (—0.3, F1—4)
— (-1, F14)

(b) 22zt A Fo AA 9 A F7

M T \ R F S

—0.3

(c) =g]xoz z7sld R

I i B lEssis—\pmfl[ L]

NAME : STHONG
effect - schedule — weight

TH |

0.6 |—— 0.0 -1

] 03 F— ]
T Wid | MTI1-2 [ MT3-4] LF14 ]

R1-4
S1-4
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FAE O m FARe Y s F e g R

s
1
& 7l 2AELE V1Y BE N1Sstn A} o Me 1ed ok

ZAEd 29E »EFow £4% Jayxs g l. Lookahead & 0|23t S5 x| A9zl
o wAM, 53 AR H29 Ajle] shiste 71

oF gk Azl oY A}

Ad HAASAY dF AANG A FE 9 AR FH 298 Aol thSo] nHE A
. HI-SCHED N oldad 7152 Wasa A AN F 4ol 2429 $4E9 coz =
Rovt AHE WEE B =8e) 583 RAs  FHol AHUL 2oy AAEY SM2elA 7
B2 Az @, w0 AADE 1S Ao A% A s
g 7MHE 4 doermg 1 - 4 79 Lookahead

M. M= SA 2AHF2e MNs a71(% vl2) mese AR £)8 Algaha
Skat HECE AN 5 oW, 7 Axe] due u

& 7 AISE dhyeltt. A8 A7 Lookahead
]

A= 4 12 Fate =AY Fxa A Ues & F Uk 29 gs *afl EX}
U 2748 RE 245 183l s o

| 3} T 5 1
1 0.5 0.5
2 0.5 0.5 0.5
3 =0.5 —0.5 0.2 0.2
4 —0.5 -0.5 0.2 . 0.2
(a) kim : 2# 2% weight = 0,9, g &24 = ¢
4 s T ) =5
1 1.0 0.3 0.3
2 1.0 0.3 0.3
3 —0.5 =05
4 =0.5 —0.5
(b) lee : 2423 weight = 0.9, Yo &85 = §



52 ol7]d - BAR - 47 kg
4 3l T = °
1 0.5 0.5
2 -0.5 =0.5 0.5 0.5
3 =0.5 -0.5 1.0
4 1.0
(¢c) park : 2FZweight = 0. 7, S_&FEF =
(a2l 6) Mxe| &2 MNETe| ofH|
4 st F 5 7
1 kim kim lee lee park
2 kim kim lee park park
3 lee kim lee
4 lee park park kim park
(a) Lookahead Z7] = 0 Q| 2AEZ 2 wiFd 23
4 i F 2 =
1 lee kim kim lee park
2 lee kim kim lee park
3 lee park kim
4 lee park park park kim

(b) Lookahead 7] = 1 ¢l 2AZ&

zt A

(32! 7> Lookahead At2 %

o BtELE AR WFE &%
%9 33,
3x9 3§ ¥ &

g9 4
Aol glol MAT B9 &%
ogkn Belae, (19 D)

d
A

gt o] WiFE A4 & AR BEFEE vo
7 Zo,

kim¢] #&£x =
= (.93

(0.75%4 + 0.6%2) /(0.75*6)

Boz widd A4

HIALZAlS] AHIEE

leed) TEE = (0.65%3 + 0.5%3) /(1.0%2 -+

0.65%4) = 0.75

park 9] WEE = (0.75*3 + 0.5+3) /(1.0%2 +

0.75%4) = 0.75

Z 344 AN FAEE TEHA & B
o B¢ HEEE (093 + 075 + 0.75) /3 =
0.81¢]t},
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BEEE 5UT WS AvE A% 0%
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@ Hours-per-Day Constraint
87l (columng %£8) wWAHE AE
(8% 78 =& HAez My
g Ao & E0] MTWRF o= 2t7} 3
WA 5 XS S e 1 A 2 282 9

ég oT A}“g‘

7}. Slot-in-Event Distribution Constraint
column _ list™

Agstel = column WEQ Hgnitl Wx o
Con_set(i)E 433, YA columnEz
Rem_set& T4 (dE Sof, sy
75 e column Hel M, T, W, R, F, S9 7%
column_list & MW, TR =2 334
Con_set(1)2> M, W& Con_set(2)= T, R=
T, Rem_sete F, S& 7Ad} )

zZtzkol Con_set[i]o] t&ats w&npe v,
A A rowe +& X st (19 8)(a)
AN} go]l Y = X/n o8 FHE 4 ot ©
n 2 Add 2GE9] Fojy Folr},

Rem_seto]] u}& gz ol wje
o] X% Rem_seto] £at= ASow 12 u)A
3k, 1 o9l Aoy FAFT}: Ea
Con_seto] F7) o]d¢l B4 M2 g0 47
T ded, 283 Fede 449 nExeE 3
W ks A g,

1}, Hours-per-day Constraint [column _ list

A A

J 7

4

hour _range ]+

o] Aol £t o]F FZs ] 2zt column
(c) vt} Hours_set(c)E& A}, Hours_
set{c)9] #&& c& 712 column_list o &%=
+ hour _range& Al&dlEdH, I ZL xeex
(xn<x) & Zerh AQ"A @ A9e
lco] €248 zZeth. 4zk9] Hours set[C]
of d&ste HEE Ye (19 8(b))9 gk +
Aoz #id adel daf AFdEE] 57+
1Azl &9 FAF)7E xiol A xeAbolo]d, T
Fre 109, xRtk B2 X3l dajMe Y =
X/x& 2439, xRt & Xgto dajxe Y
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X352 sy €

x1 x2 m EE2T)

(b) Hours_set(c) = xi---x0l th3l &%

o e =2 A7 | cd U Hrz EAF
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)
o rlo

FAGY AeE ABdelHE olg
gelsh el 2% A4H Wus A

A%e Edz A9 AN FPE P
2

=
G & e, A9 FAEE neld ¢ o
FA7h At AR A9E AeA AN
A7k FAGE, AHEQ B4 5 Toe
W wAsA Zaich Qels guel At o

w

A=)
wAoe 2o ARE VAT F gle T
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[o)

/BN 7 AR} $RHILE HF 0 TAY HEER JUos MBS & 0SS Fysh/
REPEAT
IF WEd 7] F <> nil THEN
HEHT FAAM AR UE AW ed} 8hA};
A el #F3te AAE ot} &t
ELSE
REPEAT
3 agenda’de] ot AAE oz} 3}
IF o = nil STOP.
WHILE o 9 A} 5F = nil BEGIN
4 agenda’}ol th& AAE o} &3k
END;
08l AR #9] th& AFAE e} &AL
UNTIL e <> nil
ENDIF
/% OlAl AR e} S AA o7k WAL */
of] AFFE 7HAT A e A At A AoYo] o] YrE F weo =29 Y
HAA FA WS AlE3i)
IF w4 A3 THEN
d AA ] A4 e WEYA] Fol W HA3 historyFol A shbe] AlAS A 7he] Azt
AlokE e Mesta o] & HaAFn)
/% vt olH o] AbAE AAANA @u, Asfe WAL FAMET) */
history oM 7AW A2 Ha® AME $0E § 827 2 Yweight'S 271470
ELSE /* wlZo] g %/
HE history ol A 0o AT wjBE &3 g AL E 2380} Hours—seto] w3
HE AR AR E FE3T)
IF 3o Al WA o) 2% &Y THEN Slot-in-Event — Distribution IZANAE REY,
AA 0o ‘FR2AZHweight'S A G Fo)] i 7H2A)7IT)
MEE ‘FaLAZHweight's) LA 09] 12 A agendaitol A o) E st}
ENDIF
UNTIL 5€ AHdE9 wH o] &y,
z} B =9 )3 Hours-per-Day _Handler Z2A| 4 & 22},
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/* Ate] £REo0] BxstE QUL Aoty Z2AIA */
PROCEDURE Slot-in-Event _ Distribution
BEGIN
/x weim oz Aoso] e dei7hel Con—set o 1719] Rem—set A4 set# 27} */
REPEAT
IF 813 A e9] RE &£30] oW seto] Eof 35 THEN RETURN:
s 1= e2] OJEUH £F F HAMIZE Ze &F:

s7h &% sete] rowe] %3kA %E W&E(empty slot) F oo HWAIE e S5 HIET

s9] AEE oo && o|F:
/¢ AHLERHIE = RS AT (EE AATY) AA ) ‘FA2AETweight’ * EXHITE
* 19 8(a)ollM e dHE */
FOR s := e9 0]% T& a3t &% F AAMZE 2& €%
REPEAT :

s = o7 &8 seto] rows] &34 B AARHE AL (full slot) F o) FNHEE e &%

IF s’ o] Zx1¢ts THEN  RETURN; /* u ¥7|3t2 &9 */
5o AHEEATET s o WYLFHIE ool F &E& BB
/* £E0%e 59 AHL B g AABE FHET F UAS */
IF 3% Al e9] BE &£%o] oW setd] €0} 3ot THEN RETURN;
UNTIL #$o] ¥;
ENDFOR
END:
/* column(Z day) @ €% (3 hour)§ A oF Z2A|A */
PROCEDURE Hours-per-Day _Handler
BEGIN
FOR ¢ := B=%49 & column(8Y9 sZE)
X :=c o sAY F&Z(full slot)9 &F;
(X:, X») := Hours_set(c):
IF X € (X.. X;) RETURN:
/* AREENETE2 = TALENSE * 19 8(b)dlX HodE BEL */
IF X<X1 THEN /* t}&& Slot-in-Event _ Distribution® §AFsle} 93] 71gd} */

c ol9l9] Yojcolumne] FARIE W& E F s &F AN7EY TPERALE 28 AHEst 1

Zto]l AR YE AL column cE 2 0]F& AlLFl;
ELSE /* X>X:{1 A% */
s := column c8 ZAARIE £8F wAEEAIRD} 7MY B €%

sE col9 9 Yocolumne) FAIGE WEELE o|FA, saf ANNEY B FHEE 29

gol ZAasA ge AT olFs AxEITh
Afrele 2P&EAsE 271 7HE w2
AS nge gt
ENDIF
ENDFOR:
END:

£F(s) % ¥ DHERASE 27} FLSA G
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2. HI-SCHED HO{E O|&%t 22| ofH|

HI-SCHED doj& ol&3 7Y o4 & Holxx HI-SCHED &
F7HAQ DAL DHAZ BAIH Avh xAF WL o7 M gt

CLASS DECLARATION

CLASS PROTO_PROF;

CLASS FULL_PROF : PROTO_PROF;

CLASS ASSOC _PROF : PROTO_PROF;

CLASS ASSIS_PROF : PROTO_PROF;

CLASS INSTRUCTOR : PROTO_PROF;

CLASS LECTURER : PROTO_PROF;

GLOBAL CONSTRAINT DECLARATION
BOARD CONSTRAINT
1 INTERVAL;
M 18 T1-8 W18 H 18 F18 S 18:;
INHIBIT CONSTRAINT 6;
CONTIGUOUS CONSTRAINT 2;
SLOT _NO CONSTRAINT 0-15;
SLOT _IN_EVENT _DISTRIBUTION CONSTRAINT MWF
HOURS _PER_DAY CONSTRAINT M-S 3.5

OBJECT DECLARATION
NAME KDHONG : FULL_PROF;
CONSTRAINT |
PROBABLY M 14, SLIGHTLY TWHF 538, DEFINITELY _NOT S 1-4:
EVENT
T_A6 T_E 4
NAME BJBANG : ASSOC _PROF:
CONSTRAINT
CERTAINLY T 14, SLIGHT MWF 14, PROBABLY _NOT W 58:
EVENT
T_B 6;
NAME KDGO : ASSIS _PROF;
CONSTRAINT
PROBABLY WS 56, SLIGHTLY _NOT MTW 34, DEFINITELY _NOT H 1-4:
EVENT
T_C6:
NAME SJHONG : INSTRUCTOR;
CONSTRAINT
CERTAINLY H 14, SLIGHTLY MTW 1-8, DEFINITELY _NOT F 1-4;
EVENT
T_D6;
END.

o] Tz dg tid,
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RERE

3278 da

SCHED &

ol gg e Aol e AAZE) AT e AGALS AEEA ¥ S
ob AFEE Aol dhal (29 92 ()% (b)el] BN ek

M T W S
1 T_A T_B T_B T_
2 T_B T_B T_B
3 T_E T_D
4 T_E T_B
5 T_C T_E T_C T_C
6 T_C T_E T_C T_C
7 T_D T_A _A
_ 8 T_D T_A T_A
(a) 718 AGA LGS ALE3A o2 35
M T W S
1 T_A T_B T_B T
2 T_B T_B T
3 T_E _D T
4 T_E T_
5 T_C T_ _C T T C
6 T_D T_C T
7 T_E
, 8 T_A
(b) F7te AGAI%FE AT B
M T W S
1 T_A T_B T_B T
2 T_B T_B T
3 T_E T_D T
4 T_E T_B T_D
5 T_C T_ T_C T T_C
6 T_C T T_C
7 T_E
8 T_A

(7l 9) Xe2| AEE HEL| 2L
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2] #oll M= SCHED doj& AAlz &3ty
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X029 olF Tg LY. o Wy
& APE &) ¥AA Ex) g A
st Atg €t ole} g R 9ol wl
FO89 olFg Axdte 2o old(simula-
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H3l oz AbgsAY Fajele AMe o &
b ok o33 22 vl A (measure) Eo] A
ojsjo] o] &5t}

A Al 2" @25 TSSD(Total System Sat-

isfaction Degree) &= 74 w&% OSD(Object
Satisfaction Degree) ¢} REE AlFd w&Ey
BESD(Board and Event Satisfaction Degree)
o} PAZE= %t (weighted average)oz Ao
"eh & gk 0580 29 o]= 0SD & ¢ 2
X373 dxojrt BT 9 AlY wEgs
AAREZE oo 24E HE 2A2Y An
249 2 RS A8 Agsted, Y3 2AZYn
HHE BE 848 9o 2012 a8 £ 9
o},

TSSD = «*OSD+(1-)*BESD (%, «>0.5)
OSDs} BESD zt7te) Reje tie s pr,

OSD = (1/n) Ti-1a So(i) /S’ (i)
F A9 £

S() ¢ 4 AT Bl g A BEd

g3 b e Y BEe

Se(i) : HAEo] AMstT pM v}

o W&y
BESD = f*{(1/m) Li-t-m Se()1+(1-8)*
[(1/1) Temrr Se(k)] (&, f>0.5)
m: F AR 4§
Se(J) 7z Abd(event)d] e &% BE¥UEL
P EF R F

Selk) @ 7 RE ¥ RX GZE(FI4YL

1HE FoAE 7HF)
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°f ¢ 0.033 %= "o, TSSDES < 0.038 =
FoHt. MEE ASGE Frlz wEe
TSSDe §4¢ 458 7HAgeH, g 3¢
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