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Abstract

The digital era, telecommunication is in our every aspect of life. Accordingly, the repair and
maintenance of the telecommunication systems-and.facilities are also important. The most serious
damages are always associated with'the shortage of maintenance personnel and resource when the
large disasters such as typhoons and earthquakes occur. Therefore, how to improve maintenance
efficiency and reduce‘the failure of-telecommunication systems by using demand for information,
maintenance resources-and planning-maintenance path in‘order to decrease the effects on society has

become an important issue.

In this study, task assignment of telecommunication system breakdown= contains resource
allocation and path selection . Resource allocation of resources refers/to.allocation of the maintenance
equipments (materials) and maintenance personnel.”A goodthe path selection is the shortest traveling
distance and the minimal congestion. Moreover, the most efficient dispatching method is to arrive the
the repair site at the shortest time. An efficient-dispatching method is beneficial for resource
allocation.

Found to comply with the limits for the telecommunications system task assignment, in order to
achieve every dispatching can make the repair efficiency highest in the shortest possible time, to reach
the fault location. We use the Minimal File Spanning Tree(MFST) algorithm to identify all
dispatching path complying with the constraints. The use of different maintenance points have
different maintenance efficiency, to calculate the waiting time for an assignment, the highest
dispatching path to identify a minimum delay time and maintenance efficiency.

Keyword: Task Assignment Problem ~ Resource Allocation ~ Path Selection ~ Minimal File Spanning
Tree
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assignment problem > CMin-TAP ) & & 4% % %% 3L & & ~ i* (Reliability-maximization
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Aedo & it kBT LR - 42k 45 33 (Cost-Reliability Analysis task assignment problem >
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BAKME ((ost-minimization task assignment \

problem)
| ih#EE H ik (exact algorithms)
| RRS S
/ﬁ B Egrs a0 E] (integerslinear programming)
B % A% (branch and bound)
2. RIEEhEE Fneta-heuristics algorithms
B Hamam and Hindi- simulated annealing

TAP &

B Tripathi- genetic algorithms

___ 4 ~
7T % E & AL ( Reliability-maximization task
assignment problem )

¢ \[FST+ FREA

¢ CGenetic algorithms

¢ Particle Swarm Optimization

4 Ant Algorithm
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2.2. Minimal File Spanning Tree

221. MFST ;% &+

Kumar [18]*+ 1985 & » 7 L -7 % & (Network Reliability) 7 42 4 4% 3]

A HrF kst > # %o Ragharendra 3% ) MFST j% 8 % o § 45 DI RIA; 7 ehdr g

Bol BB RS 0 £ Bt 3 B 4R % 38 A1 Terminal Reliability
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2.2.2.  FREA (Fast Reliability Evaluation Algorithm);# & ;2

e E H32[21]30 1994 #3#/ 97 FREA 5 2 g 82 8% 8 wtenl@a) i @iz p
_%E?— 4 it e factoring theorem: pt % & /2 L 45 J1 e pe et &) ﬁﬁtﬁ; 2 &+ (Minimal
File Spanning Tree ) » £ 2 3+ & 41 & 4758 4258 ¥ 3 & ( Distributed Program
Reliability ) -

X Node representing a processing element i

Link between processing elements i andj.

Data file I.

P Distributed program i .

PA Set of programs that can be«run at processing-element x;
EA Set of data files available at processing element x;

EN Set of data files needed to execute P;

PN Set of programs to be executed.

FN Set of data files needed to execute all programs in PN

FST file spanning tree consisting of the root
node (processing element that runs the
program) and some other nodes which hold all the files needed for the program
held in the root node under consideration
MFST minimal FST containing no subset file
spanning tree

11



X3
FA:F1F4
PA:P3

Bl 4: Simple distributed computing system
FAS={FLF4}# 7 B33 E 1ok 47 &K
PA2={P2 > P3}#% 7 42/ P2P3 ¥ &2 2 F & {7

FN3={Fi,F2 F3 ,F4}4 7307425 P3 Z & 3+ B 7% FAF2F3 frFa4h— 7 7

FREA (Fast Reliability Evaluation Algorithm);s & ;2 3.0

gt =% 41 * Factoring Theorem % Reliability ~Preserving Reduction & it i 4 4g5% 742
Bk SuenBla) s ;‘gd W SeBR, VR E VAR B0 i ¢ 7 Degree-1
Reduction ¥ Degree-2 Reduction. zp? 4o :

B Degree-1 Reduction: A node is referred to as a degree-1 node if it has only one
incident edge. Degree-1 reduction removes degree-1 nodes that contain no needed data
files and programs under consideration and their incident edges

B Degree-2 Reduction: Suppose node v is a reducible node, then one can apply series
reduction on node v and move data files and programs within node v to a node u or w.

12



se

2.2.3. R ﬁs? B Gl

Degree-1 144>+ P1, &E.x6 % 5 %4 (7 PL %+ ¢h F1,F2,F3 ¢ F4, ¢ & BLchrdegree 5 1 7]
gt » ie {7 Degree-1 > ¥ 14 E Fd (% X6 o v 4pid hif X36

X2
FA:F2,F4
PA:P2,p3

X4
FA:F4,F5

x1,2
PA:P4

X1
FA:F1
PA:P1,P6

x1,3 X3

FA:F3 F4
PA:P3

FN1={F1,F2, F3, F4}

X2
FA:F2,F4
PA:P2,p3

X4
FA:F4,F5

x1,2
PA:P4

X1
FA:F1
PA:P1,P6

x4,5

FA:F3 F4
PA:P3

FN1={F1, F2, F3, F4}

Bl 5: Example of degree-1 reduction

13



Degree-2 Reduction: X5 &2+ % 7 3 v { AR E OF A2 FLF2F3{cF4> =
SE X5, Ak Hc: 20 HY X3x4o v i B fidad 3 £:C*34=min{C35, C4 5)
VAR R R Ed LT ;ﬁ.}i‘}"‘ % 95% > T 45:E 5 5% o X3,4 s RS A= A35+ A45-=
A35% AM45=5%+5%— 5% * 5%=9.75X3,4 ©iv 3 & % 90.25

X2
FAF2,F4
PAP2,p3

x1,2

X1
FAF1
PA:P1,P6

x2,3 7

X1
FAF1
PA:P1,P6

X5
FA:F6,F7

X3
FA:F3 F4

X3
FAF3F4
PA:P3

FN1={F1, F2, F3, F4

14



2.2.4, Minimal File Spanning Tree § &

1. - A3 BB R BT o 37 PI={F1LF2,F3} 4l 3 7

2 7Rt FLF2F3 -

x1,2

X4
FA:F2,F3
PA:P1

X3
FA:F1F4
PA:P3

Bl 7: Simple distributed computing system

Déaree , B 79 3 ek (P)E TR

X2
FA:F3
PA:P2,p3

X3
FAF1F4
PA:P3

Bl 8: Example of degree reduction

15



e MEST:HA2  pla 3 0 5 = B & A% 2 =4+ (minimal files
spanning trees, MFSTs ) ¥ x3,x4,x3,4 £ x2,x3,x4,x23,x24 »

B 9: Example of DCS and all MFST's for P1 under consideration

® 10: Example of DCS and all MFST's for P 1 under consideration
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3.1.

3.1.1.

3.1.2.

=~ BMpE s R

3 S E RS SRR 1

PRCL g dp B

L R P T & R NG

1
2
3.
4

=

© AT A R AR BRI E AR
7 o e T FEAE R B R GE (2
AR TR

A geh k4

STE (2 v

FJEAP et d B X o il 2 (proficiency)[1]:# B4 % 0% B
4
; *

H e Al IR RS A o0 2 RIB R Bhenk || - 3
R g)8 L e &

T oo
g Boen 5 8L R 48 (Designated points Program) [2]: &2 4 R & F]i%

1Ak T AR E G TR M EaE R E AP £ R

AT R G PR R R SRR A S A i L] e

Flw PR o GldrB 4o R B4R A1 B A BT r A A2 PR £ HR
EREURLE N

- SR A RE F 5 ER)EEY 2 B[4 k- iR F S B EBERS S

B f A7 e AR 2] (- B task § {5 chjob) o bide— Sina ¢ g F R

FIPBX T4 T AABE BB R B RT ke a 3 Al en

1A RN EH - fBAT I (FA R eI MR BLE E

I

17



32. %3 pHESEkT i

3.2.1. S B T_E P
Input: the original task assignment system graph G =(V,L,S,R,Ta,u)
Vil Bl eha el &,
L& BLRY chi7 & e
S:i7d pw
Riftf7aierg ey &
Ta: ¥ #H 71 T &

u j*,{ = IFETJiff{ T 4;{;'$~

322, pEIK
PHESHC R SRR 5 ART RATIPIT o F - iE B ek BT TAP,

LT
object: min  TAPy /P = > (—++-1)
ey Oi  Hj

m Path={(i,)|(i.))eV]i#}

B . Employee; ¥ Task; <7284 {7 #x 3¢ (Proficiency of the employees on the Task)
Task={J| K=1}
p:0~1

18



33. wEZ@mP

B ] MFST #8245 M19rF & & 0F 2 ' aimt BT -
B %2 R 2 oA sasy > kPP B - B (FARNEFRET > H
— T PR R ] BT IS AT BB YR BT o

WL o
RIS
D= An undirected TAP graph with vertex (node) set V', edge set E, and data file set F.
Without loss of generality, we identify a program with a special type of data file, i.e.
programekF.

SS: A subset of E that represents the edges merged during the process of finding all MFSTs
D — e : The graph D with edge e deleted

D +e: The graph D with edge e =(u, v )contracted.so that node u and v are merged into a
single node. This new merged node contains all data files:and programs that were in nodes u
and v.

H:Subset of files of F,.i.e. HEF \where H contains the programs to-be executed and all data
files needed for the execution of these programs.

FAI :Set of data files:available at processing element Xi

PAI :Set of programs that can be run at processing element xi

Input: the original TAP.graph . G =(V,L,S;R;Ta,n)
Output: a MFST and asub-graph
Step 1. Initialize all data structures
Step2. # degree Reduction

Repeat // reduce the original TAP graph D use FREA
perform the degree-1 reductions
perform the degree-2 reduction
until no reductions can be made
Let D’be the TAP graph after the reduction step
Step3 35 1 #1e FST(File Spanning Tree) // Find FSTs
FOUND « 0
SS <0
FHAerF 5 ARA (PN)sha gk

& PN; & 2222 &2k k 2 merge

FIND FST(D’ ; SS) /I call FIND FST to find FSTs //

19



for all s; te_ FOUND do
if t Ns D s then remove t from FOUND
else if t N s D t then remove s from FOUND endif
endif 19535 22w gy 3l e MFST K30 4o % 35045 3| en FST &%
et B L=t FST A - B Fenfd» sapp 2 wintree K &7 # %

FIND FST(D’,SS)
begin
if there are no FSTs in D then return endif // failure case
if there exists one node n such that FA, 3 H then FOUND «FOUND U SS
return // success case //
endif
forall Li € the set of edges incident on the nodes containing the programs to be executed do
FIND FST(D+L;,SS U {Li})
D «D-L;
remove the irrelevant components from D
if there are no FSTs in.D then return-endif
end FIND FST  //4235% & L peed 8 |7 5] G2 # A0 &(A T S48 2973 F & %))
Step5 3+ &+ - MFST =3¢ £ // Calculation all MFST each link weight
Step 6 i )48 £ & | e MFST // Select the weight of the smallest MFST

3.4. Time Complexity
A2 2o et kumar[18}[19]4- Chen[21]¢fus & 7% » i 7 /% & /% e Time

Complexity “r‘;K #_0(2") in the worst case, where m denotes the number of links in the
graph. 7 A& & ;% - worst case - Time Complexity » £_0(2™) -

20



=~ BB T

I iz s mwiz A B 2miF

AIBEINREFE LAY F s b, Y
&7 L TR Tk *,f BALE A A TG R S R S S R
AEFE- -

41 ’ﬁ:ﬂ]g %_ lll"%im

A B AR Fdhe T

Step 1@ #-J&* $ %edd G 1t o f 3k 0 ik 2E B
Step2: % & B2 %8k

Step 3 : F_& & BLR e AR

Step 4: € & B7; & B¢ OF R

Step5: T3
Step 6 :

HERH RS LI
RABEE

ik

Y

RAAHHG

R 580 SR 055

'

REBVHEHHER

RRPdT LI

:

BR R

RARRRBHHLAY

Bl 11 #CAjeE
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FimE P Ao
4110, Stepl: #f* $H 9 %t fEdE S R 2 F
- TREFL YT A AP W SR EHES CRER R SR B R
Pk = BB 0 AoB 12 -

= |
\ N
. e

B 130 FEE* b1+ B 2
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4.1.2.

Step 2 © ¥_& @A) & Bk
R BT LA

em | PR | ® B LA
X1 LA X8 Bk
X2 BF R X9 R 2
X3 i X10 =]
X4 R 1 X11 ¥

X5 Wrea fi X12 AR X
X6 2R Ry X13 4 FT
X7 [

L 2RE S B LA

23




413. Step3: & HFEF LA
& EEEE BT b 2 B 0T B BEHE 0 o B R S RIEOR 1 Rehk e m
BRI LT 5 X180 72 RS S 30KM -

Bl-15: LA KSR € 2 b5 R

B BEAHKM) | B& B4t (KM)
X1,2 20 X7,8 30

X112 |30 X5,10 30

X2,3 30 X9,10 20

X3,4 20 X8,9 20

X4,12 | 40 X9,11 40

X4,5 30 X11,12 10

X5,6 30 X11,13 10

X,6,7 20

AR JREEE £

24



4.1.4.

Step4: T & B2 & 27 F R(1/2)

F1#* B MFST j§ & 2 #r 2 &k eni 5L > @4k 5 2 F 7 & &n

5

Xi

Node representing a processing
element i.

Link between processing elements i
and j.

Fi

Data file I.

Pi

Distributed program i .

PA;

Set of programs that can be run at
processing element xi

FA;

Set of data files available at processing
element Xi

FN;

Set of data files needed.to execute Pi

PN

Set of programs to be executed:

EN

Set-of data files needed to execute all
programs in PN

%t 4R MFST #8524 4

\\\Xr

o

Xi

HoY o iR M oEp

2B 8L B ks

Ri

2 TR T N iRd RRAH (7 3
o

T N R A R R
#2:4 ~ DVR....

4

EE

Ta;

HETRBHIIT (BHRTHELE L IP-PBX

o FOT 841...)

TaA;

FRFL Tl &

RA;

HiEF1TET fENE

RN;

H e g TR &

TaN

HFLIFehg &

RN

Tl &

F 4 5IR Rk Mo BELA

25




Step4: T & B2 & 27 o FiR(2/2)

e 4B X4 SR RLR3IRAR5RY T 4 7 adl i 1(5 2 x4)feF R3(T 4
T4k %) RA(H LT % E) ~ R5(L2 switch)$r RO & 4 #)% 7 i o

«  @EX3¢ 3 TaATa2Ta3 47 R B 5 (X3) 7 LALE B 124 wan

a

1 iFafEsg s Ta2 & Ta3» # %1 «ng K& _Tal e > e L itE B4 5 R

wig AR o

Bl 16:4c > & F iR 5]+ B
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FREF E5RE R (AT hEKE ~ L
TRNEL (FRIEP
R1 R
R2 FOT(Fiber Optics Transmitter)
RS R4 ERRA
R4 SRR I E
R5 12 switch
R6 DVR(digital video recorder)
R7 % #5518 (PBX)
R8 IP-PBX
R9 FE
R10 LED g%
R11 AR
R12 ﬁ“’*w‘z CATES]
R13 W1 a2 &
R14 R R i E
R15 Hog 1 i iais 2 &
R16 LA R ATEC 3
R17 FlRipuagd ¥
R18 iy LA A
P BT R TA S

27




4.1.5.

Step5: THEATLIF

Tal=i2 fh % #4% > Tal={FL,F11} ¥+ 1 R 8 3F 8 ai

Ta=% 4 3k % ch iy > Ta2={F3FO,F16} # 1 fushT 4 B4R 2 £ % i
%

Ta=% 2 % s i3, Ta3={F8,F11 F12}§ & = 7 &2 & % 1 fy ¢h IP-PBX 4 4

Bl 17:4c > 2T R 2 5]+ R
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4.1.6. Step 6 : T&x F I B Bt (Fendd (7o
Ta2 # & B X3 X12 AR S S AT FEEBE X3 g g i an sk §
0.78 » & &gk X12 g ehiig > §£.0.85 -

%

X3 Ta2(0. 78), Ta3(0. 85)

x12 Tal (0. 9)Ta2(0. 85), Ta3(0
.84)

X5, 6 x8 Tal (0. 78), Ta3(0.7)

29



4.2. ERBR FRP

4.2.1. T - EHES BRI T TRREE SB LT RAEA BETR
AV HEFLITEAY @40 253 Ta2={R3,R4,R15} i #rF e ivda Ta2,
PR F R i RLRARS 4 - 8L 30— 153 & F i & fepd ik Bt o
FRP Vg VT FTa2 end 85 X3 & X120 B8 AF7 7 #TR a8 B 2
P RS B SRR

X1,2

A0
RA:R1G

B 19 * 5]+ B
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422. JI* MFST&2H 068 *p 7R e MFST
BAAI* MFST g & 245 11973 # & £ %a Fik'Lnis 5 MEST( Minmal
File Spanning , Tree)

sub-graphs 2

B 20:MFST i i &
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423,  Avr TRERER{ AT VTR AT SRS B
B RRIRT ATERRL AT G R OREREE G F R
B | R B v B B AR B B B
(KM) (KM/HR) | # £ (T) (KM) (KM/HR) [ £ (T)
X1,2 20 30 0.67 X7,8 30 40 0.75
X1,12 4 7 X5,1
: 30 0 0.75 510 | 30 55 0.55
X2,3 30 30 1.00 X9,10 | 20 48 0.42
X3,4 20 25 0.80 X8,9 20 52
0.38
X4 12 | 40 41 0.98 X9,11 | 40 32 1.25
X4,5 30 55 0.55 X11,12 | 10 28 0.36
X5,6 30 35 0.86 X11,13 | 10 32 0.31
X6,7 20 43 0.47

R T ERIS{ AT

32




424, EE - MFST(SE AT /4 725 ) et o 3F D B ] eh— T BT o

sub-graphs 1 sub-graphs 2

B 21:MFST i #§ {4 2. Sub-graphs

B Sub-graphsl T=0.55+0.98=1.53
B Sub-graphs2 T=0.55+0.8=1.35

425 45 14 Taski 3 7 »c 3 ()& % 04 A Employee;
B sub-graphsl4Fta2 s34 7 »x 5 2> & 25(x12) Ta2(0.85)
W sub-graphs2 #t ta2 3 (=32 = & 2L(x3).Ta2(0.78)

L. T
i L B TAP, TP= Y (441

(HERET

IN
N
o
b
=
)
A

B sub-graphsl: TAP,,=1.53+1.76=3.29
B sub-graphs2 TAP,=1.35+1.28=2.63
W sub-graphs2<sub-graphsl % =t %1 22 3k L 4 5 (x3,4)(x4,5)

0.8

sub-graphs 2

Bl 22:1% 3k %1 (s 4]
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4.3. 3BT

4311 A 4% o
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R
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el
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o HELA- E TG TARA) T H

71 ((TA)E TA e 7 > 812

5] PathFinder

File View Help

JELER
BitRES & x = F 2 ey T Ty ) B
X 2
Nodes | Resources | Path Weight | f x
wEl 4 1 7 5 4
P SEEE AREREA  TREEEA @ EyE 2
% ! <
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" é 1
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	目錄
	圖目錄
	緒論
	研究背景
	研究動機
	處理相同故障不同人有不同的維修效率(proficiency)[1]:每個機房的人員有不同的技能，處理的障礙也不同，且每個工地點的人員對每一項故障有不同的處理執行效率。
	多個啟始點(Multi-Origin)的選擇沒有確的出發點，可以從甲機房出發去做修復工作，也可以從乙機房出發，只要可以完成派工所需要的全部工作即可。
	具優先順序的必經點問題(Designated points Program) [2]:維修人員接到派工任務後，需先判斷是否有足夠的維修材料，若無則需先到料庫拿取派工任務所需的維修材料，派工路線就需先到料庫，也不能是先到叫修地點才到回到料庫。例如要如要修復油封工廠的太陽光電系統需先去料庫拿材料，才到油封工廠。
	一次派工分派包含多個(種)故障申告[3][4]: 同一批派工有多個故障點與多個種類的故障類型(一個task有很多的job)，例如一項派工包含:修理醫院的PBX、電力監控系統與修理橡膠工廠的太陽光電系統。而不是像一般的工作分派都是單一種類的工作分派，如修理交通號等等。
	研究目的
	研究流程
	本研究之研究流程說明如下，流程圖如圖1.1所示：

	文獻探討
	工作分派問題(task assignment problem)
	Minimal File Spanning Tree
	MFST演算法
	Kumar [18]於1985 年，首先將網路可靠度（Network Reliability)的問題轉移到分散式系統上，並提和Ragharendra 提出MFST演算法。當找出圖形中的所有最小檔案擴展樹後，再將此所有最小檔案擴展樹利用Terminal Reliability Evaluation Algorithm 去計算出分散式程式可靠度。此方法非常的直覺簡單，但當其找出圖形中的所有最小檔案擴展樹後，發現有相當多的重複樹，因此還須移除這些重複樹，故此步驟須執行二回。
	/
	1.Kumar的演算法產生MFST。首先找到尺寸(邊的數目)為0的樹，再找到尺寸為1的樹，直到找到尺寸為n-I的樹。如圖3。
	2。演算法產生了相同的樹，如A和d1, B, d2和d4, C和d3，因此需要額外調用過程"CLEAN”去掉重複的樹。
	FREA (Fast Reliability Evaluation Algorithm)演算法
	陳登吉教授[21]於1994 年提出了FREA 演算法此演算法結合上述的圖形化簡法則與一般化的factoring theorem:此演算法先找出網路的所有最小檔案擴展樹（Minimal File Spanning Tree），再去計算出分散式程式可靠度( Distributed Program Reliability )。
	演算法簡要說明如下:
	符號定義
	FA3= {F1,F4}表示在節點3上有檔案1和檔案4可供訪問
	PA2={P2，P3}表示程序P2,P3可在節點2上運行
	FN3={Fi,F2 ,F3 ,F4 }表示執行程式P3需要訪問資料檔案F4,F 2,F 3和F4;缺一不可
	此方法是利用Factoring Theorem 及Reliability  Preserving Reduction 來化簡分散式資料庫系統的圖形，藉由化簡後的圖形，可快速計算出可靠度。圖形化簡包含Degree-1 Reduction 與Degree-2 Reduction，說明如下:
	Degree-1 Reduction: A node is referred to as a degree-1 node if it has only one incident edge. Degree-1 reduction removes degree-1 nodes that contain no needed data files and programs under consideration and their incident edges
	Degree-2 Reduction: Suppose node v is a reducible node, then one can apply series reduction on node v and move data files and programs within node v to a node u or w.
	圖形化簡實例說明:
	Minimal File Spanning Tree實例說明

	模式構建及求解方法
	問題描述與限制
	參數及目標函數定義
	Time Complexity
	本演算法是以應用kumar[18][19]和Chen[21]的演算法，他們演算法的Time Complexity都是O(2m) in the worst case, where m denotes the number of links in the graph.所以本演算法的worst case的Time Complexity也是O(2m)。

	實例展示
	本次展次以電信業者之彰化營運處為例, 該營運處有3個派修機房有維修人員進駐運，進行各項派工任務的;有2個料庫存放各種不同維修所需的材料，維修客戶為該營運處大型企業客戶。
	模型建置流程圖
	實際案例執行說明
	程式展示
	初始畫面
	本程式的執行畫面分成2區，一區是資料輸入區，資料輸入區可定義每一節點的資源，可執行的工作及工作的執行效率等等。另一區為圖形化結果輸出區，將每一次的建議派工路徑以圖形化結果表示。
	資料輸入區可定義有:
	節點名稱、節點所擁有資源(RA)、可執行的工作(TA)及TA 的執行效率，與必經點。
	定義各項資源
	可在執行畫面區自行托拉想設定的區域
	建立派工機房及維修地點
	/
	可自行輸入多個派工機房及維修地點，及設定路徑連結與否
	/
	即時調整路徑權重
	執行派工任務
	執行結果圖形輸出
	程式會在圖形化結果輸出區以圖形化的方示展非出此次建議的派工路徑。另外會列出其他的符合條件的路徑。如下圖為執行.
	/

	結論
	結論
	本研究的目的是提出一個有效率的電信系統故障派工方法，在符合派工問題與資源限制下，使每一次的派工都能讓維修效率最高的維護人員在最短的時間內，到達發生故障問題地點。
	我們所採用的方法為以MFST演算法為基楚來建立派工模型，並加入即時更新路徑權重以期能符合實際派工情況。
	在本篇研究當中，可以了解去解決更多類型的派工問題，未來的研究方向，我們期望可以去解決更多類型的派工問題，我們期望可以解決其他組合最佳化的問題，預期我們的演算法也能有同樣優良的表現。
	未來研究方向
	未來電信系統故障派工可透過 M化派工平台及 LBS (Location Based Service)定位技術，配合企業內部系統執行調派人員、料件與車輛，聰明調度資源，讓外勤人員及時掌握所需資訊與事件的地理位置。
	應用到警政、消防等領域:大型災害發生後常伴隨著維修人員與資源短缺的情形發生。如何有系統的做資源分配與規劃救災路線就十分重要。
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