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WAL T HIAT L FRARIE?

F423 7 AL (shortest path problem)

#AT 7 F1 AL (travel salesman problem, TSP)

Z im3 4298 (vehicle routing problem, VRP)
#E K (lot size) 52575 #t& (economic order quantity, EOQ)
FEHAMX (integer programming)

4 % &5 (branch and bound, B&B)

B -F& (cutting-plane)

4% B0 B Ax7k (Lagrangian relaxation)

%)% & (column generation)

Dantzig-Wolfe 4-f# (Dantzig-Wolfe decomposition)
Bender's 4 # (Bender's decomposition)

R K X F % (meta-heuristics)

4 R4 x4 (Markov chain)
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HRREFIATRE (REMIRARE)?

o MMM (logistics network design)

& = 53545 5 (production and operations analysis)
Je 742 4) (inventory control)

At B 45 % 72 (supply chain management)

#) 1% 35 6% 5 H#H i  (manufacturing facilities design and material han-
dling)

&% % (operations research)

EH AR (integer programming)

M #5-7% (network flow)

[apLit 42 (stochastic process)

$ LM 5 H %%+ (data structure and algorithm design)
¥ 3B % M A % (database management system)
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Overview

The Dynamic Pickup and Delivery Problem (DPDP) is an essential problem in logistics domain. So far, the research
of this problem is mainly carried out on artificial data. However, artificial data cannot reflect the difficulty of real
world problems. To promote the research and application on real-world problems, we organize the competition at
the 2021 International Conference on Automated Planning and Scheduling (ICAPS 2021). The competition uses the
dataset generated from real business scenarios of Huawei Technologies Ltd.

The winners will be awarded cash prizes and trophies, as well as invited to give spot-light talks at ICAPS 2021
ICAPS is the premier conference for exchanging news and research results on theory and applications of
intelligent and automated planning and scheduling technology.

We look forward to your participation!

Timeline

© May 1, 2021: Competition Opens.

 May-2+ June 11, 2021: Trial Submission opens at 11:59 pm Bejing Time.

 June-¥5June 30, 2021: Trial Submission ends at 10:00 am Beijing Time and Formal Submission opens .
 July 20, 2021: Team formation closes at 11:59 pm Beijing Time.

 July-¥5-July 20, 2021: Competition closes at 11:59 pm Beijing Time.

« August 1, 2021: Winning teams announced.

 August 3, 2021: Prize teams will be invited to deliver an online technical presentation at the ICAPS 2021

Figure: https://competition.huaweicloud.com /information /1000041411 /introduction
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() Alibaba Cloud | TIANCH! Xith

Log

Dumsets  TCLab  Cofing  Fonm  Othe

Home> Tianchi Competition> 325

Status Sponsors Season2 Prize  Teams

EEYR: IR T AR TS CHTZ 2020-05-20  ¥0 908
Introducton

Description & Data

« sEmrkER  {
Leaderboard il P

P o
FRBART AR
P p =
Code Review e CHTZ * TIANCH S
Covar e

Figure: https://tianchi.aliyun.com/competition/entrance/231777 /introduction
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Q WiA¥E (AT A) ££E2 T T (industrial engineering) K& Tk
5 24142 (industrial and systme engineering) #9—A 7, 2B KB T4
TILY (BEL1LF) —A7w, EENETEEASFEIRN—AF8

Q Tk TAEMIEC T A A LA

o MAE R/ TARM M S R AT MR Bk /R4 R AL

Q WAF LN EFHETHFEORAH BRI

o AL BEF 5 WA
RIF: MAE R MR BEAXE®
SRR AR MBEAE S5

Q X IVIR T BANBhe AT ) £ 8 0L T5 H A RACIEAL 77 B o AT BLIE R hg A
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Q WA A G
o WA R GBI
o BLiE A BB AN
Q &L M ik
YR
— 5| — fti% [ 8
— 5| % Fuif A
W Akia e — 3| % Buik B
% 3t % Brif &) A
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RRT N5 F

o PHRA L, WAHRRMEA T L, FELEAFEL
o Fhx Mk 1-2 k + B ARFEK
o KA 5 X geqian@swjtu.edu.cn (iF 7 EMAE HH QQ L% FA)
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HAM 5 F 2R

o HH

o #H L IMMEA Carlos F. Daganzo. Logistics Systems Analysis, 4th Edition.
Springer. 2004

o HALAEA! Gianpaolo Ghiani, Gilbert Laporte, Roberto Musmanno. Introduction
to Logistics Systems Management. 2th Edition. Wiley. 2013

o MLFIR
o Yossi Sheffi. Logistics Systems. MIT OCW
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o RAR o AGH o HRES o 1'a B

o iR me oABC 4 K% o @R o HEMIR
o B A% o R 0 R o fRGKF
o WRREAH o WRRKEE  oKPI o AR

BHHRBLRFE B#H % 1R 12 / 48



Q iz

Q viizunngs
Q viiiveaE
Q vz En

Q Wik A vry st

«O» «Fr o«

it
v

a

it
v

it

DA 1318

13 / 48



e “Call it distribution or logistics or supply chain management. By whatever name
it is the sinuous (£ Z¢) , gritty (3{#) , and cumbersome (#k#1) process by
which companies move material, parts, and products to customers.” — Fortune,
1994

@ Logistics system includes not only all the functional activities determining the
flow of materials and information, but also the infrastructures, means, equip-
ment and resources that are indispensable to the execution of these activities.
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o R EMHAE LA RRIEE S
o BT FEHN R T R4y Bahikik. FHR TEFTR
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MR R ) (cont.)

o MR A Gy Wi iE S A & BT A 69 KA AR
o AFPRETTERMELS L MAAY, LA ETRS A RImE
o kIR G H B AR A M E T
o BIRA—ANKKG M ERE R %, CDC A>T A4E4t4t, RDC &is2—
4 CDC
o A/, WA ARG 0HATRT, ABRECMNGMR-LFEM. A
AL XA S L
O MRENALEERAN, H¥ TR . MR ENLRLTEEFERL
B RN, TR ARG, AT AR TN (eBiEES), LTk Z
BFIR) 89 (kG E )
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PR AR R B

o MAFZLTUAAEGE (directed graph)G = (V,A) ki, £ VEAF
FAEG L, A R RETHAERAZM B L, B —HZAEZRTH

% %%, WEATARRERGEHRS REABZERERER T,

Supplier Customer

Production Distribution

Supplier plant centre Customer
SuCppgzr\A Customer

Production Distribution
Supplier plant centre Customer
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o — Mk, MAFMRABEL LN ES K, BEF AT HEREGTF,
o fE#dp ik (supply logistics) & A8 & T 2 AT, 454 &k & 3 %] 69 — 3¢
%, QAERMA. MAed a0 E R
o MM (internal logistics) A A A A F T 2%, B2 R K&
P AR B R R S RS S AR A
o it iA (distribution logistics) X A A AT 2 )5, THZ A XEEHA
A& B AR BT S
° %muﬂé%ﬁ’f%ﬂﬁ] w, LTk TH =% (3PL), #&#F AT~ 3PL#
FHEMT BIEAEX,
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(] F%—\’/Z;!‘i //%7]\ (&U'ﬂaﬂ: ﬁnli@%%uﬁ) 45,7@/]/1!1‘@&' ﬁxiﬁ\h ﬁﬁmuﬁﬁl
BAWE T, RGHHE EFRE
o MR — A BRI EL AR, BREAN TG E#héﬁi,{uﬁvfa}i
o MTO (make to order, &34 7) X b, MEITE a3 & 7R,
%—/}7\'/&%}3@}" ‘Xéﬂ [‘Xd-#él/nbﬁp F'ﬁ"éﬁrﬁj\
o MTS (make to stock, EA%>) #X P, THEEPBANRANEEZ, Bh
ol BLiZ 7y A AR el B 6 7 R
o HHAMZAHE LR (wBiEEAfebFoM) THEEAT, XE%REREE
//lu‘@a—]—y/()ﬂﬁh@?ﬁ']—o
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o 13 B iR Ag W L5 Fatt HHA 69 M 243 FIM) % T #1i M % (logistics network)

Supplier Customer

Production Distribution
plant centre

Supplier Customer

—» Material flow
— Information flow
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ABC 4 k%

o L — RG] F AR S A A, 100%
PrR P T 8 TAF A Ao A
TUARIE L ERAZE, KR en A
BF k. EAF, AL ERARE
A S MR E S, @A AT
»RUR

o ABC 5 £ER RF M85 £ 7 ko
R RN e BN A AL
B. C =%, M4z AN KR,
SHBEY R B FEX S : :

° 5]&1}%5‘%%#&;{@? (;/\;ﬁmll) 10 20 30 40 50 60 70 80 90 100%

Percentage of items in product line

Percentage of total sales
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ABC %/ & 69 X 5

—

Demand variability

c B A
Economic value ——

o TAEE AR (HL)  AENEK;, ML,
o B TH (AT) @ MBI ALGHK, MR G L
e REZFR (&) | RAXNEK, KKk E
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ABC 4 & 3% 609 B4k F 5%

Q #“BHA TH A TR IEN AT A

Q MR FTWIFMARAEN EEZMI F R#AFEFHES, THEES RO T
52455

Q AT R B——F Bk R K6 L

BHHRBLRFE B#H % 1R 23 /48



N

3% ve) My IR

o W HBEALBMEFRERE S RAGAMNLE R, BAFRTiAL
B BIRR TR T B4
o iR (reverse logistics) 4= A RLFERERGEFHEREF1TH
A B R A
o BldmiEHRANB LR SEA K (AT FEER) . BKGKEREE
B S BRI E BB AR . ERATIHNEE (FRER

MY, aF—FRil. AELHFF)
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3% 1) M1 L

Distributor
Manufacturer orretailer __
Supplier

Customer

i AN Customer
|
S i N
Supplier I 1 ., Collection
I : *,_ or disposal
o “\company .
Q ,,,,,,,,,,,,,,,,, Q:"' . Customer
Other ,x"‘}’{ecycling N -

- \

purchaser .-~ company \
i . Dump, Customer
incinerator or

secondary market
— Direct link

””” + Reverse link

o AA B A M AWK B M FeAn KT &N T m BRI RS, LaPR
FREEIN WA, ARR G &, INHEGBNETND
2 TR ARG 7 S b R IR) S
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o itA Ik, RAMA L AIRIZE T LA EFTETHR, TRERT 19 ¢
22 80 K A7
o MAAHILEF (RHMA. LpFdh. HAR TS0 FoRE ) 09
BIAR = e I BN GG 4542, 1R L TR E RE, PP ABTRITERN TG T
B4 e
o FH WA T4 447 (integrated logistics), BpAR4E & 69 UL, 33 A
AT B RGBT R R, A5 KRAL BAR GG E A AR
o LAMARGMNEEIMULE— AL NIREIGEIRIT (B4 £S5 FWR)
ARG I, WAL R F 6 SVERAE A a3 iR, F AT B8, G4
Wy T AR W R 7y X LI
o %7k (efficiency approach) &k #i T4 # % 2 (intelligent relations), Bp&
209 2 AT PAT I A R AR R REELSL G F 8K, {22tk 54
VEDRAF 89 5, ABIRARAE, SRV R R RG D IR T
o £ F{b ik (diffentiation approach) &, &Ak%F74 5 048 7 & 5 Hefb i 69 B2
B, PR BGE ST A LA AR ARG £ R, KM E TS T RF A

0N

Ak R R AR AL — A A A R
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B AR~ R A

o Z K AA: MA (cost). Z&A (profit) Felk4-K-F (service level)
o M AL AE A (fixed cost) 57 & s A (viable cost)

A KA B AR AR T BARAZ S

AR FRAK, MEFCETRA R, VEARBIARA, 78, RAKA
EEFRAA  ABBRATEOFRAK  RRTHE. BARK AR 5EREA
BE. ERIK. T2

B AR A KA RFEBE. BRI F
B AR A B4 T A6 AL Ao AL R PRI A T ZEH R A
A SRERA RO AR A A %A
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B AF——2&

o MRENECHHNE BN, Kb A, 42 0¥ axElgk, B
W, STFHREAGRE ,uﬁk%ﬁ%ﬁ$fﬁaﬁﬁx+m
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B #7— R 57K -F

o JRH KT LB B BRI TR, R TR RT 5 E A4S (marketing

r;\iX) MRS RE, REREL > Bl MME. RIS AR BLE T XA

15 R A& 3547, IRGKFT A1

o REKFEALAAEA AR,

o Wity — /B AR RARFRSG KT ART, RSB AR,
RF F A LB AT ) N KA R 69 IR S K
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T

o XNETRRAELERE R KT BRE P SHARELE, AHRTF 6 RE
B MAEFRMETT REBRERS THFERALHER, wTH. B
P &5 5 R AR 3 RN E KT ok

o Hkn, FEARIE80% 49T H /2 3 AAEXGHAT, SAHEKI R X

Table Annual estimate of sales, costs and profits
(in M€) of Ecopaper.

Orders dispatched within 3 days [%]

60 70 80 90 95
Sales 4.00 5.00 7.00 9.00 10.50
Costs 1.80 3.00 3.50 6.00 7.10
Profits 2.20 2.00 3.50 3.00 3.40
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JR Z5- 7K 0 4 &

o BF AN EMA L GIRE KT 935472 T2 A A (order-cycle time), %
MITHZH (REBRERS) 3Rk (RETRERS) atE R fE, B
R EIEVAT 5

o ITHAIDN A : HEITEMIR, HELEROIIE, BHES
o BT sn &

o ITH P MmATLULK  MAR EIRT, 7‘@@&1‘%@*“"‘%

o X FHTIA: /P’r%%l\)\fa’-% B A B it B, QIR

o Wy THWIRALASHAEF Y, ﬁ%fﬁﬁ%%ﬁ%@%%m%ﬁﬁ
8]

o ITHRAMFTHENDRATHELMME ST ERT, Lo kdn, 22T UL LMK
E3 0 RERET. 2AFNREZGAANERS AN AH AT £

o £#: I pg 14-18
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o MMAFR LM EE, MBEAX. BRI IH FHK
o #MX| (planning) Hr-EXARABTA o4 249 B AR, SHERMAMGERK
o 44 (organizing) MEAALGELAEMANLRABELEYREDHGASD
TR, VAH R AL E Ak B AR
o 45#| (control) FirPUAR¥EL k% B AT& R TG B HTHAR KN A
o HLEREAFF—EKN, THRIEALR

o MALZLKLMAN. BB EEHBERBIRGFXE
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FLR) B

o T ZHFEFM (forecasting). &t (location). 4% (supply). 4% 7 (storage)-
Aui£ (distribution) % e AR 3%,

o MM AMEHZ BYARAGY RALE FW IR, IEAETAHNRR LY
CE. ARETRAFELKTE. MR EEF 5. ARERF

o ik AR EBAMKMALE M IR EAR, K AELINX B AR A KN E
i

o B KKIEA KT RIGRAA RS0 BRI S0 ViR EF o AR
AR KA LR T 4 N H 7

o AELREMNEIT, WATHLTRERA
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LR H-Ex (cont.)

o MAMRIT AR A=Ak EH: K (strategic). AR (tactical) 5
&4k (operational)
o WuARF (KMik#F): WA ZLAKMYm (—FAL), a6 KFAM S
F, B AR AR S o i AR — A O T A4 R R O (o L
PR RIE R)
o MAREK (PHLHE): XiEXNTARRGER, RBTRM. ME—RRZH
F. BEEIEEA
o EARRK (BHRHE): XKEMAN FRARMAGEE R B HX], R#T
RSB R (RELE T8 X TOENEE. FHGTRHE. &
RAT LA A 5F)
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iUy

o MAAGMMBPEETAFENGWEE, LT HaEfEStsm, mE
SHEG L, Wb LA AT, Ak S, AR K AR A b G A

o FIAMBLEMA B4R (functional). F A (divisional) Fe4efEAl
(matrix)

o I iLHAM pg 19-28, HEM K HEFREY MERR
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P28 B

PR O BE 24 R B AR E ) 6935 47, Br KPI (key performance indicators)
o KA@M) KPI, LitFEEFZHEINMIARARGIHIE, LARXMREH
FTEMRAL A AT, KPl TH A= %!
o IH®, HEMWAFNFH I E
o KR, HWEMAEHG IR E
o &, HEHAEAGE A
o A/ KPI #9 S BALEE R R o AMRRMIRAFRRA, HiLZ %—Feik
Toy R ER, FEY e, RGO E S %
;{5@0
o KPI J#| @ K69 Pede T
o MMiREH £, AL LERE B IF
o RIEZ £ AFIRA KPI
o 4l EFEH @
¥4 @A =) pg 29-33
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AR EREALA

o RW: EHLALHENMELE; EHARMERZSUERY

o BAIEH: MAAE SV AN ESL L, AN

o WEREM: fiA. RbHow; BN KO HEE; AT LS54 A
A7 4

o MM WITHANWY,;, KaLEM, FHEH

o ITHAIT: M. AMK. KE; iTTERER

o EM: NELME;, BALEGFER; EMmy AL (4% R £fi2
B RigiE#y, mw)

o BPMRS: WA E, & LKAIN

o MR #Eikd; WEZLIH; FRFAM

BHHRBLRFE B#H %11 40 / 48



7 AL A

o MALMALE A B KA, FEVAMZZAAF, HLARYR
o RAREERTFYIEA
o ARMMM B BB, 12 LRI Ik K6 F Itk Fexf R 69 R
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= R=a I R = 3
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Q13|53 o

Objective: Deliver at lowest transport cost
Variable:

+Select carrier to tender each load to
Constraints:

®Ship everything each day

@®Must deliver within specified windows
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Objective: Deliver at lowest total cost
Variables:
*Select carrier to tender each load to
+Select time windows to deliver
+Select when to ship what from where
Constraints:
®Deliver within negotiated time frame

HhRBRE B

|

uoneyodsuel |
JAS JaWOoIsn)

.

Objective: Deliver at lowest transport cost
Variables:

+Select carrier to tender each load to

+Select time windows to deliver
Constraints:

@Ship everything each day
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RS AL— 2 MR F AL

Zllo

-U —
gzl |ol|=l2]%]2]|5]e
= IR RN ERERIES
c c = = 3 _— - 0 Py

= dlle|lz|lE|o S
3| | = A1 E=aikel 2183
ollg ala|lLlz|lellglla T
Sl e G|z ]3 &5 Objective:
2|5 allZlellza 31512 +Design, build, and deliver at lowest
S | |@ 3 RIS total cost

Variables:

+Select carrier to tender each load to
+Select time windows to deliver
+Select when to ship what from where
+Determine where to stock which form
of product

Constraints:
@®Deliver within negotiated time frame

%
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BEARAL- 5 T

Objective:

+Maximize on-shelf availability

Variables:

+Select carrier to tender each load
to

+Select time windows to deliver
+Select when to ship what from
where

+Determine where to stock which
form of product

+Select contract relationships
+Select who should control
replenishment

+Which channel member should
perform which function

Constraints:

@Total delivered cost to shelf

= || =Z||O
3E |olz12]E]5]F]e
a3 cllg|le||L|2||S|la
c |l Slall2llallZ!|lallg
a =h oflle|g||l¥]||lo o
= || s|=|e 1813
ol IR IEg =2
@D c S|@ o [l ||
A= SHE S 21R || 2w
Q|3 @ |2 Lg EAENE s
=) (=] = Lg 8 =}
Y _ {
| Why is this so hard to do?|
EHTEAE B 214
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o MR FRIEAME
o MAR G BE
° ﬁiﬁﬂ%?ﬁléihﬁﬁﬁﬂﬁﬁ

o MR A %t B AT
o ZKEAR: BA. AABMEAKF

o MR RGN EE
o MBI S0 R AT 4
o KPI 4o T2

o MR F Lty AL
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Any questions?
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