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ẁ Ȳᾬ☼ Ȳ ? 

ºẁ ?also see this   

· jobs  in SCM?  

ºᾬ☼ ? Logistics involves the planning, design, 

coordination, management and improvement of 

the processes of moving goods and 

resources.  The primary goal of logistics is to 

improve the efficiency of internal warehousing 

and transportation functions and to collaborate 

with distribution partners to maximize efficiency 

in the movement of information and goods.  
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https://www.youtube.com/watch?v=lZPO5RclZEo
https://www.youtube.com/watch?v=Mi1QBxVjZAw
https://www.youtube.com/watch?v=AwemFfdD6VI
https://www.youtube.com/watch?v=4-QU7WiVxh8


 

º Ṇ ╥ ȳ ᵂ вᾼ П
ᾬ☼‒ Ṇ Ȳ ד ᾼ ȳ ᾬ ȳ
ⅎљ ȳ Ϣϩ ᴩ Ṿо Ȳѿ
ẁ ȳᵅכӐП оȳ о Ҡ оП
Ṇ ȴSee also 1, distribution strategy  

ºA central difference between logistics and 

distribution  is that logistics encompasses more 

elements of planning and information flow, 

whereas distribution more often describes the 

physical movement of goods.  

º Career in Warehousing & Distribution ? What kind of 
job  is it(0:50,2:07)?  
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https://www.youtube.com/watch?v=EvKEzXkOYjs
https://www.youtube.com/watch?v=JfBbSLaj0Pc
https://www.youtube.com/watch?v=cuPnPJCWJwU
https://www.youtube.com/watch?v=QTrzEZJEX0c
https://www.youtube.com/watch?v=zqKoXPHhmsM


Ṇ  

º Ṇ ҔᵶѿϯП Ṇ ȸ Ӑ
ȳṞ ȳ ȳⅎљ

ϩȳ Ԁᴴ ȳ ȳцḟ иέ
Ṇ ȴIllustration for DC, 
WareHouse 

º Ӑ ȸҔᵶ ᾬȳᴩ╜ ȳ ȳ
ȳ ȳ ȳ ( Yard 

Management)ȳṞȳ ȴ 

ºṞ ( Fleet management)ȸҔ╗Ṟ
Ӑ ȳ ɎҨ ɏ ȳ ẫЏ

ȳṞ /’ ȳṞ ӣᾒ ȴ
Example: Papa John's Food Service - Fleet Technology  
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https://www.youtube.com/watch?v=U1yqpFlYZ58
https://www.youtube.com/watch?v=9I6HPpDUR-s
https://www.youtube.com/watch?v=K4OxHDyShSk
https://www.youtube.com/watch?v=UTCuDk3EdmY
https://www.youtube.com/watch?v=UTCuDk3EdmY
https://www.youtube.com/watch?v=cWXSOSy46-U
https://www.youtube.com/watch?v=8eIE3Zyy0VU
https://www.youtube.com/watch?v=ktJ5gRkF7og
https://www.youtube.com/watch?v=6nSLnJm1UwY
https://www.youtube.com/watch?v=6nSLnJm1UwY
https://www.youtube.com/watch?v=6nSLnJm1UwY
https://www.youtube.com/watch?v=6nSLnJm1UwY


Ṇ  

º ȸҔ╗ ắ ȳ ȳ
Ṟ ⇔ȳ֫Ṟ ȳṶ╝ ȴ 

ºⅎљ ȸҔᵶⅎљ Ӑ ȳ Ϣ ȳ
פּ֥ ȳ ӭ ȳ᷾ ∂ ȳ ᾨ
њ ȴ 

º Ԁᴴ ȸҔ╗ ѭᵀ Ӑ ȳ
Ϣ ȳּ֥פ ȴ 

º ȸҔ╗ỆứЄⅎљ ȳ ⅎ
ȳ ӣ ȴHow To Set 

Up Your Product Price , on wholesale 

ºḟ иέṆ ȸ иέц┤ ȳ ц
иέ Ȳṳ ẁ֢ ῶȴ 
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https://www.youtube.com/watch?v=LLUoj-tDgtY
https://www.youtube.com/watch?v=LLUoj-tDgtY
https://www.youtube.com/watch?v=OigjoQuiz5o


º ᴩצ Ȳᴶѿᴔ ȹ 

· ᾼԒ Ɏ Ὲ ẓȲ Ȳ ᶾȲITSȲדITּה
GPSɏ 

· ᾼ цɎThe InternetȲE-Business & E-Commerceɏ 

·Grainger : stocks about 100,000 SKUs that can be 

sent to customers within a day of the order being 

placed.  
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https://www.youtube.com/watch?v=s-3eQEpeOyk
https://www.youtube.com/watch?v=KZgaMUofEdY
https://www.youtube.com/watch?v=NalUh2bIBi4
https://www.youtube.com/watch?v=NalUh2bIBi4
https://www.youtube.com/watch?v=NalUh2bIBi4
https://www.youtube.com/watch?v=NalUh2bIBi4
https://www.youtube.com/watch?v=NalUh2bIBi4
https://www.youtube.com/watch?v=NalUh2bIBi4
https://www.youtube.com/watch?v=NalUh2bIBi4
https://www.youtube.com/watch?v=NalUh2bIBi4
https://www.youtube.com/watch?v=NalUh2bIBi4
https://www.youtube.com/user/wwgraingerinc


HTTP ://WWW .UPS.COM /CONTENT /TW/ZH /ABOUT /FACTS /WORLD

WIDE .HTML  
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º  

º 2015  : 489  

º 2015  : 47  

º  : 1830  

º  : 260  

º  : 270  

º  : 220

 

º  :  980  (160  840

) 

º  : 6940  

̢ 

º  :  The UPS Store®  4,841 ; 

Mail Boxes Etc.® ,  1  ( ); UPS 

 1,001 ;  10,602 ; UPS 

Drop Boxes 38,352 ; Kiala / UPS Access 

Point  19,000  

º  : 1,990 
 

º   : 99,984 ̡ ̡
 5,088  

º UPS  : 237 

º  : 412 

º  : 940 1,015 

º  : 382 346 

º  

º 2014  : 94  

º UPS Supply Chain Solutions  

º  : , ̡ ̡
̡ , 195 , 

, ̢ 

º  : ; ; 

; ̢ 

º  : 120 , 535

; 32.2 ̢ 

º  : 541 

º UPS Freight  

º  :  

º  : 5,599 ̡19,884  

º  :  213  

 
 
 

http://www.ups.com/content/tw/zh/about/facts/worldwide.html
http://www.ups.com/content/tw/zh/about/facts/worldwide.html
http://www.ups.com/content/tw/zh/about/facts/worldwide.html
http://www.ups.com/content/tw/zh/about/facts/worldwide.html
http://www.ups.com/content/tw/zh/about/facts/worldwide.html
http://www.ups.com/content/tw/zh/about/facts/worldwide.html
http://www.ups.com/content/tw/zh/about/facts/worldwide.html
http://www.ups.com/content/tw/zh/about/facts/worldwide.html
http://www.ups.com/content/tw/zh/about/facts/worldwide.html
http://www.ups.com/content/tw/zh/about/facts/worldwide.html
http://www.ups.com/content/tw/zh/about/facts/worldwide.html
http://www.ups.com/content/tw/zh/about/facts/worldwide.html
http://www.ups.com/content/tw/zh/about/facts/worldwide.html
http://www.ups.com/content/tw/zh/about/facts/worldwide.html
http://www.ups.com/content/tw/zh/about/facts/worldwide.html
http://www.ups.com/content/tw/zh/about/facts/worldwide.html
http://www.ups.com/content/tw/zh/about/facts/worldwide.html
http://www.ups.com/content/tw/zh/about/facts/worldwide.html
http://www.ups.com/content/tw/zh/about/facts/worldwide.html
http://www.ups.com/content/tw/zh/about/facts/worldwide.html
http://www.ups.com/content/tw/zh/about/facts/worldwide.html
http://www.ups.com/content/tw/zh/about/facts/worldwide.html


HTTP ://WWW .DHL .COM .TW/PUBLISH /TW/ZT/ABOUT /TW_ABOUT .

HIGH .HTML  
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º DHL Express Taiwan  

º 1973   

º 1,070  

º 10  

º 7-11
4,700   

º 10
  

º 300
  

º 220
 

 

º DHL Global 
Forwarding 

1980

Deutsche Post World 
Net   

º 2006
186,000 (55,000 )  

º 2006
24,000TEUs  

º 8,500  

º 300   

º DHL Global 
Forwarding 7

  

http://www.dhl.com.tw/publish/tw/zt/about/tw_about.high.html
http://www.dhl.com.tw/publish/tw/zt/about/tw_about.high.html
http://www.dhl.com.tw/publish/tw/zt/about/tw_about.high.html
http://www.dhl.com.tw/publish/tw/zt/about/tw_about.high.html
http://www.dhl.com.tw/publish/tw/zt/about/tw_about.high.html
http://www.dhl.com.tw/publish/tw/zt/about/tw_about.high.html
http://www.dhl.com.tw/publish/tw/zt/about/tw_about.high.html
http://www.dhl.com.tw/publish/tw/zt/about/tw_about.high.html
http://www.dhl.com.tw/publish/tw/zt/about/tw_about.high.html
http://www.dhl.com.tw/publish/tw/zt/about/tw_about.high.html
http://www.dhl.com.tw/publish/tw/zt/about/tw_about.high.html
http://www.dhl.com.tw/publish/tw/zt/about/tw_about.high.html
http://www.dhl.com.tw/publish/tw/zt/about/tw_about.high.html
http://www.dhl.com.tw/publish/tw/zt/about/tw_about.high.html
http://www.dhl.com.tw/publish/tw/zt/about/tw_about.high.html
http://www.dhl.com.tw/publish/tw/zt/about/tw_about.high.html
http://www.dhl.com.tw/publish/tw/zt/about/tw_about.high.html
http://www.dhl.com.tw/publish/tw/zt/about/tw_about.high.html
http://www.dhl.com.tw/publish/tw/zt/about/tw_about.high.html
http://www.dhl.com.tw/publish/tw/zt/about/tw_about.high.html
http://www.dhl.com.tw/publish/tw/zt/about/tw_about.high.html
http://www.dhl.com.tw/publish/tw/zt/about/tw_about.high.html
http://www.dhl.com.tw/publish/tw/zt/about/tw_about.high.html
http://www.dhl.com.tw/publish/tw/zt/about/tw_about.high.html
http://www.dhl.com.tw/publish/tw/zt/about/tw_about.high.html


HTTP ://WWW .TJOIN .COM /ABOUT /INF

O.ASP 

1954 6   

49.7   

97 53.8   

121   

4,000+   

2,000+   

120,000+(sq.m) 

 

º 2008 11 21

̢ 

º 4,000 3,000  
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http://www.tjoin.com/about/info.asp
http://www.tjoin.com/about/info.asp
http://www.tjoin.com/about/info.asp
http://www.tjoin.com/about/info.asp
http://www.tjoin.com/about/info.asp
http://www.tjoin.com/about/info.asp
http://www.tjoin.com/about/info.asp
http://www.tjoin.com/about/info.asp
http://www.tjoin.com/about/info.asp
http://www.tjoin.com/about/info.asp
http://www.tjoin.com/about/info.asp
http://www.tjoin.com/about/info.asp
http://www.tjoin.com/about/info.asp
http://www.tjoin.com/about/info.asp
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ºAdvantagesȸ 

· ⇔ȳ  

ºDisadvantagesȸ 

· Security 

º╥ᵡі ȹ 

 Ӑכ·

·ᶾ Ɏ ɏ 

·Ϣ  

º╥ᵡ ֻ ắȹɎReadinessɏ 

ºNew Technologies: drone in warehouse, 
robot in warehouse, drone for delivery, 
robot for delivery, self-driving truck, 
machine learning, cloud, sustainable,  
Artificial Intelligence,Big Data  

https://www.youtube.com/watch?v=EXj6DUJ3GtI
https://www.youtube.com/watch?v=72OKQGKebp4
https://www.youtube.com/watch?v=_QndP_PCRSw
https://www.youtube.com/watch?v=P5hQHBNpd7s
https://www.youtube.com/watch?v=Y2j6m83LU7k
https://www.youtube.com/watch?v=sIlCR4eG8_o
https://www.youtube.com/watch?v=sIlCR4eG8_o
https://www.youtube.com/watch?v=sIlCR4eG8_o
https://www.youtube.com/watch?v=Wan_M1PwcOQ
https://www.youtube.com/watch?v=S8yNxVa0uKc
https://www.youtube.com/watch?v=xPmk-yoiKOE
https://www.youtube.com/watch?v=KvKo9udblEI


H AMILTONIAN  CIRCUIT  
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HAMILTONIAN  CIRCUIT  

ºA Hamiltonian cycle, also called a Hamiltonian 

circuit, Hamilton cycle, or Hamilton circuit, is 

a graph cycle  (i.e., closed loop) through 

a graph  that visits each node exactly once 

(Skiena 1990, p.  196). A graph possessing a 

Hamiltonian cycle is said to be a  Hamiltonian 

graph . By convention, the  singleton graph   is 

considered to be Hamiltonian  even though it does 

not posses a Hamiltonian cycle, while the 

connected graph on two nodes   is not.  
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http://mathworld.wolfram.com/GraphCycle.html
http://mathworld.wolfram.com/Graph.html
http://mathworld.wolfram.com/HamiltonianGraph.html
http://mathworld.wolfram.com/HamiltonianGraph.html
http://mathworld.wolfram.com/SingletonGraph.html
http://mathworld.wolfram.com/HamiltonianGraph.html


HAMILTONIAN  CIRCUIT  
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ºHamilton circuit  

 

 



TRAVEL  SALESMAN  PROBLEM  

TSP  
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TRAVEL SALESMAN PROBLEM (TSP) 
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http://upload.wikimedia.org/wikipedia/commons/c/ca/Salesman.PNG
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TSP M ATH . PROGRAM  
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ȶ xij ῶӱ╥
ᵡᴩ
(i,j)  

ȶ cij ῶӱ
ӐȲҠⱢכ
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TSP ANALYSIS 

º If there are N cities (including the depot) in a full 
connected network, then the number of feasible solutions 
is N-1 ! 

º1 2 3 é..N 1 

º If the network is symmetric, then (N-1)!/2 answers can 
be obtained̢  

ºAssume N 20 then (N-1)!/2 60822550204416000 

º If 1,000,000 answers can be calculated by one computer 
per second, then 
121645100408832000/1000000/60/60/24/365=1928.67 
years are needed for obtaining all answers̢ 
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VEHICLE  ROUTING  PROBLEM  

VRP  
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VEHICLE  ROUTING  PROBLEM  

(VRP)( COMMERCIAL  SOFTWARE ) 
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https://optimoroute.com/?gclid=CPnT5JXy-NQCFYJ8vQodpXAAPQ
https://optimoroute.com/?gclid=CPnT5JXy-NQCFYJ8vQodpXAAPQ
https://optimoroute.com/?gclid=CPnT5JXy-NQCFYJ8vQodpXAAPQ
https://optimoroute.com/?gclid=CPnT5JXy-NQCFYJ8vQodpXAAPQ


VRP C ONSTRAINTS  -- CAPACITY  
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ºCapacity  

· Volume  

·Weight  

· Units  



VRP C ONSTRAINTS  ð T IME  WINDOW  
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º Time Window  

· Distribution Center 

Time Window  

· Customer Time 

Window  

· Hard time window v.s. 

soft time window  

 



VRP M ATHEMATICS  PROGRAMMING  
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º Constraints  1 and 2 state  that  
exactly  one arc enters  and exactly  
one leaves each vertex  associated 
with  a customer,  respectively . 
Constraints  3 and 4 say that  the 
number  of vehicles leaving  the depot 
is the same as the number  entering . 
Constraints  5 are the capacity  cut  
constraints,  which  impose that  the  
routes  must  be connected and that  
the demand on each route  must  not  
exceed the vehicle  capacity . Finally,  
constraints  6 are the integrality  
constraints . An alternative  
formulation  may be obtained  by 
transforming  the capacity  cut  
constraints  into  generalized  sub-
tour  elimination  

 

 

º which  imposes that  at  least  r(s) arcs 
leave each customer  set S.[2] 

https://en.wikipedia.org/wiki/Vehicle_routing_problem
https://en.wikipedia.org/wiki/Vehicle_routing_problem
https://en.wikipedia.org/wiki/Vehicle_routing_problem


SUB -TOUR  ELIMINATION  CONSTRAINT  
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VRP CLASSIFICATION  
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· Time  window  

· Travel  time  (dynamic ?) 

· Demand (multi -item)  

· # of depot 

· Different  Kinds  of 
vehicles 
ºWith  trailer  

º co-operate vehicle  

·Multiple  visits?  

· Pickup  &  delivery  

· Periodic  

 

 

 

 

º Uncertain  demand 

º Stochastic  demand(multi -
item)  

º Stochastic  travel  time  

º Uncertain service time  

 

 

 

Deterministic   Stochastic  

Others 

*Backhauls  

*Open ended 

*Limited number of vehicles  

*Homogeneous vs. 

Heterogeneous 

 

 

 

 

 



VRP TYPES -  EXAMPLES 
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ºVRPTW (time window)  
ºDVRP (dynamic)  
· Traffic speed  
· Customer uncertainty  

ºMDVRP  
·multiple depot  

º FSMVRP (Fleet Size 
and Mix Vehicle 
Routing Problem)  
· Heterogeneous 

vehicles  

ºPVRP 
· Periodic planning  

 

ºPDVRP (Pick - up and 
Delivery Vehicle 
Routing Problem)  

ºSVRP (Stochastic 
Vehicle Routing 
Problem) 
· including customer 

appear, customer 
demand and traffic 
flow  

ºSVRP (Split VRP)  



EULER  CIRCUIT  
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ºEuler circuitan: Eulerian path  
is a path  in a graph which visits 
each edge exactly once. Similarly, 
an Eulerian circuit  is an 
Eulerian path which starts and 
ends on the same vertex .  

ºChinese Postman Problem  

ºRural Postman Problem  

ºWindy Postman Problem  

http://en.wikipedia.org/wiki/Path_(graph_theory)
http://en.wikipedia.org/wiki/Edge_(graph_theory)
http://en.wikipedia.org/wiki/Vertex_(graph_theory)


CHINESE  POSTMAN  PROBLEM  

ºDirected Graph  

ºWindy Chinese Postman Problem  

ºMixed Graph  
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*Angel Corberan,Gilbert Laporte. (2014) Arc Routing: Problems, Methods, and Applications  

 



ARC  ROUTING  PROBLEM  
Arc Routing is the process of selecting the best path in a network 
based on the route. Contrary to normal routing problems, which 
usually involve mapping a route between nodes, arc routing focuses 
more heavily on the route itself. The goal of many arc routing 
problems is to produce a route with the minimum amount of dead 
mileage, while also fully encompassing the edges required. Examples 
of arc routing applications include garbage collection, road gritting, 
mail delivery, network maintenance, and snowploughing . 
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ARC ROUTING  PROBLEM  
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One possible solution: AGFADCFECBA  

Euler path: OK. Euler circuit: NO. 



ARC ROUTING  EXAMPLES  
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ARC ROUTING  CONSTRAINS  

ºCapacity  

º Time  

º Times of passing for an arc  

º Turn penalties (U -turn)  
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M ETHODOLOGIES  
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Å TSP: 
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ӦὍ П
█ṷ ạ Ԉẃ
Ӣϯ ᾼѠᾎȲ
Ẃֽ ἤ ו
ɎLinear 
Relaxation ɏȲἮ
ѫ ו
ɎLagrangean 
Relaxation)  
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TOUR CONSTRUCTION 

º Bodin et al.  
· ∂ ɎTour Construction ɏȸ ἏП Ἠכ
Ӑ ᾿ Ӣ ṾᾼTSPҠᴩ Ȳ ṓᾼѠᾎֽȸ 

º Ϥᾎ Insertion procedures ̡ ̡
̡ ̡ ̢ȴ 
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TOUR I MPROVEMENT 

· ԉ Ϛ ṿҠᴩ Ȳѿӻ ₤ Ѡᾎה
ɎExchange ApproachɏḂ -ӐȲẂֽ2כ
optӻ ᾎȳ3- optӻ ᾎȳk- optӻ ᾎȳLin -
Kernighanӻ ᾎ ȴ 
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2
-O

P
T

 

2-opt  is a simple 

local search 

algorithm first 

proposed by Croes 

in 1958 for solving 

the traveling  

salesman problem.  

The main idea 

behind it is to take 

a route that 

crosses over itself 

and reorder it so 

that it does not.  
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3-opt analysis 

involves deleting 3 

connections (or 

edges) in a 

network (or tour), 

reconnecting the 

network in all 

other possible 

ways, and then 

evaluating each 

reconnection 

method to find the 

optimum one. This 

process is then 

repeated for a 

different set of 3 

connections. 
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Briefly, it involves 

swapping pairs of 

sub-tours to make 

a new tour. It is a 

generalization of 

2-opt and 3 -opt. 2-

opt and 3 -opt work 

by switching two 

or three paths to 

make the tour 

shorter. Lin ð

Kernighan is 

adaptive and at 

each step decides 

how many paths 

between cities 

need to be 

switched to find a 

shorter tour.  
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META -HEURISTICS  

· (1)   

· (2)   

· (3)  

 

· (1)   

· (2)   

· (3)  
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ᾬ Ғ ∟Ȳ
ᵐ⁯Ἤ Ӣᾼ
ȲӼ Ɫɦ

ѭɎAnnealingɏɧȴ

̪ ̫
̢

̪ ̫

̪ ̫ ̢ 

 

http://toddwschneid
er.com/posts/travel
ing - salesman- with -
simulated -
annealing - r - and-
shiny/  
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Applied onto the 

TSP 
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Acceptance probabilities 
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*Alkallak, I.N. and 

Shaôban, R.Z. (2008) 

Tabu Search method for 

solving the Traveling 

Salesman Problem. Raf. 

J. of Comp. & Mathôs. 

5(2), 141-153 
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It explores distant 

neighborhoods of 

the current 

incumbent 

solution, and 

moves from there 

to a new one if and 

only if an 

improvement was 

made. The local 

search method is 

applied repeatedly 

to get from 

solutions in the 

neighborhood to 

local optima.  
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(Particle Swarm 

Optimization)

̪
̫(particle)

(solution space)

̢

(inertia)

(cognitive learning)

(social 

learning)

̢ 
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Parents 

Offspring 
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In the HS 

algorithm, each 

musician (= 

decision variable) 

plays (= generates) 

a note (= a value) 

for finding a best 

harmony (= global 

optimum) all 

together.  
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APPLICATIONS  
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A model for solving the 

dynamic vehicle dispatching 

problem with customer 

uncertainty and time 

dependent link travel time 
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A MODIFIED  ANT  COLONY  

OPTIMIZATION  ALGORITHM  FOR 

MULTI -ITEM  

INVENTORY  ROUTING  PROBLEMS  

WITH  DEMAND  UNCERTAINTY  
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Z = planned travel cost + recourse cost + stockout cost 

 
  

stockout cost recourse 
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TRUCK  WITH  TRAILER  
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TRUCK  WITH  TRAILER  
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FLEET  SIZE  DETERMINATION  FOR 

A TRUCKLOAD  DISTRIBUTION  

CENTER  
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MULTI -TREATMENT  

CAPACITATED  ARC ROUTING  

OF CONSTRUCTION  

MACHINERY  IN  TAIWAN 'S 

SMOOTH  ROAD  PROJECT  
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USING  ANT  COLONY  

OPTIMIZATION  TO SOLVE  

PERIODIC  ARC 

ROUTING  PROBLEM  WITH  REFILL  

POINTS  
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VEHICLE  ROUTING -

SCHEDULING  FOR MUNICIPAL  

WASTE  COLLECTION  SYSTEM  

UNDER  THE  òKEEP  TRASH  

OFF  THE  GROUNDó POLICY  
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