21
3 (Crainic, T.G.; Laporte, G., 1997)
(Strategie)
(Tactical)
(Operational)
2.2 (Scheduling)
221 (Scheduling)
(Resource)
(Task)
(Goal) (Objective)
“ (Job)”

(Operation)”



(Allocation)
(Sequencing)
2.2.2
5
)
(Opened Shop) (Closed Shop)
2
4 (1)
2)
) 4)
3
(1)
2)
4

(Deterministic  Problem)
(Stochastic Problem)

vm

i



) (Static Problem)

(Dynamic Problem)

) (Off-Line Scheduling):

) (On-Line Scheduling):

ﬂ”/rP

3) (Real-Time Scheduling):



/

(Scheduling/Rescheduling)

2.2.3
“ (Measure of Performance)” “ (Objective)”

(Maximize) (Minimize)
1) (Throughput Related Objective)
) (Due-Date  Related ~ Objectives)
(Lateness) (Maximum  Lateness) (Tardiness)

(Number of Tarcly Jobs)
3) (Cost Related Objectives)



2.3

231 (Dynamic Programming)

(Pinedo, 19%5) 21
du 1 12 du3
N\
a1 > du2 \§ 3 \ -Optimize
— NN ,
a1 § w2 R 3 § Sub-Optimize
NN > DN
§ U1 N 2 N qu 3 \ Optimize

[N}

1



232

21

(Heuristic)

2546)

11



- Construction Heuristics

- Improvement Heuristics



- Mathematical  Programming

(Integer Optimization)

- Decomposition

- Partitioning

(Neighborhood  Search  Technique)
(Heuristic)

(Local Optimum)

(Local Search)

2 (Neighbor)
( )



233 (Simulated Annealing)

(Simulated Annealing: SA)

(Local Optimal)

2.2
( Start )

A

Input and Assess Initial Solution

Estimate Initial Temperature

‘.

Generate new solution

-

Assess New Solution

Update Stores |

Adjust Temperature

Terminate
Search

Yes

¢ stop )

2.2 (Simulated annealing)
- Girsch — Skele (1994)



2.34 (Genetic Algorithm)

(Genetic ~ Algorithm)
Holland (1975)

(Reproduction) ))
(Crossover) 3) (Mutation)

( -y )
LTHAY

o8 4
Waswadssangetinagu

FOANTUIU

NSAUNNG |
nwsuannﬂh‘uuﬁuqnsm

nwsLﬂﬁﬂugd

‘ Uszmnsiulua |

2.3 (Genetic Algorithm)
225 (Tabu Search)

Tabu Search Heuristic (Glover and Languan [1993] and et al. [1997])



(Tabu Search)

(Tabu List) (Mutation)

[ (11 Generate initial solution. Create p:milion.]

IlZ) Update the set of nondominated solutions ]-—

(3} Choose a nondominated solution,
no visited in the last iterations

(6) Update
—-'| (4) Determine the “clite candidates™| [ ¢ tabu list

{5) Are there

. YIS
nondominated solutions?

[ {7) Choose the best solution I

[ (8) Update the tabu list |

19) Stop criterion?
local search)

(10) Stop criterion?
(glabal scarch)

24
Ramirez-Rosado  Dominguez-Navarro (2004)



24 . (Decision Support System: DSS)

Keen  Morton (1978) “
(Decision Support System: DSS)

DSS

(Semi
structured) " , 2546)

4

(Data  Management)

(Model Management)

(User Interface Management)



16

(Knowledge ~ Management)

(Knowledge Base)

25

Psarras, Stefanitsis — Christodoulou (1997)

Constraint Logic Programming
(CLP) (Local Search)  CLP
( Simplex Method)

5
Re-insertion, Nodes-2-exchange, Sections-2-exchange, Section-3-exchange
Partial-sections-3-exchange

20-100

(Local
Search)

Sections-3-exchange

Godfrey — Powell (2002)
()



17

* Queues of tasks and
resources at each AAA.“EI_//A’
location in the network : .

* Resources move to ;

service a task or
reposition

» Tasks must be serviced
within time window to
receive full revenue

* Over time, new tasks A|DD

arrive, old tasks expire Alo
A Resources 1 Tasks
— Service Task — - Reposition
25 Godfrey  Powell (2002)
25 ()
3 1)
( )
2)

Discrete  Time

g,( ,):XXIUU‘XXW (2.)

i 1 t

Gi ]



Fitting Concave Functional Approximations

Koo, Lee

Rail Container Yards, Inland Container Depots

Jang (2004)

j

Dynamic Programming

2

1)

On-Dock Container Yards (ODCY3),

Local Coastal Port Yards 2)

P

Rail CY

54 13 43 3 8 14
S 7

26
15 27

ODCY1 Inland

2 container depot
7
v 8 13 \
7 12
3 5
ODCY3

ODCY2

Local port 9 IB fs
3 513y 19 21
Seaport
container terminal
< Shil_)} < Shig>
2.6 Koo, Lee

7

Jang (2004)



(Empty Travel Time) (Loading Time) (Loaded Travel
Time) (Unloading Time)

Input Data .
(transPorta lon requirements
ravel time)

Optimization model
(lower bound of fleet size)

Initial routing

Tabu search hased
solution improvement

Makespan
satisfied?

Fleet size and vehicle
routing obtained

Increase fleet
__size by one

2T Koo, Lee  Jang (2004)

2 1
(Lower Bound of Fleet Size)

( )

2 (Tabu Search Based Fleet Sizing and Vehicle
Routing)



26

Insertion Algorithm Based Heuristic

Greedy Procedure

(Makespan)

20
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