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Previous challenges VeRolLog Solver Challenge 2019
ORrRT:=C

2019 Practical Vehicle Routing Challenge
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DIMACS Implementation Challenge

Competition
2021/2022
Different VRP problems 2021 ML-oriented TSP solving

Joining forces to organize this competition!
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The goal

" Goal: bring together researchers from
Operations Research and Machine Learning

to push the state-of-the-art

in solving a (static and dynamic)
Vehicle Routing Problem with Time Windows!




Logistics optimization (vehicle routing)
is extremely important to save
Time

- Costs

- Environmental impact
- Etc.




Why?

Operations Research (OR) Machine Learning (ML)
OR researchers also start using ML ML research for VRP is hot...
but often ‘simple’ techniques but unable to outperform SOTA OR techniques
leaving deep learning potential on the table! and fair/independent comparison is lacking!

To get the best results, we must bridge the gap between OR and ML
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Starting the competition at EURO (OR) and end it at NeurlPS (ML)
Bringing together participants from OR and ML community

Adding real data from US-based grocery delivery service
Providing a SOTA VRPTW baseline (Hybrid Genetic Search)
Encouraging ML approaches by GPU availability and dynamic variant
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EUIRG jizais Nawile 20022
Vehicle Routing Competition

NeurlPS 2022 Competition

Introduction Timeline Problem Prizes Leaderboard Organization

EURO meets NeurlPS 2022
| ﬂtrOd uction Vehicle Routing Competition

N
The EURO Meets NeurlPS 2022 Vehicle Routing Competition brings § @\ // o—©

together researchers from operations research (OR) and machine learning
(ML) to address the vehicle routing problem with time windows (VRPTW) as :_..‘.‘.,;,,, 01?13 C

EURAL INFORMATION
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well as a dynamic VRPTW. ‘,“ TU/e ORTcC




Timeline

13 week
submission period
|

End code
submission

Finalists
selected

Nov 1st

Start of Start code
competition submission
Quickstart Leaderboard
available available
Jul 1t Aug 1st
|

End of
competition

NeurlPS 2022
virtual workshop
& winner
announcement

Dec 8th

|
Develop solvers
using public
instances

Y
Solvers tested
on hidden
instances
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Some statistics

*150 teams registered
*50 teams submitted

* 800 submissions

*180 people on Slack
*4500 messages

Active members in your organization

See how many people are active — meaning they posted a

message

Weekly

or read at least one channel or direct message.

Daily

20
10 %Wo%%

Oct 1

A VA

Oct5 Oct 9 Octl13 Octl1l7 Oct21 Oct25
MY 3 2079 2022 2022

LVLL LVL L LVLL LVVL L LULL LVL L

@® Weekly active members @ Members who posted

Oct 29
2022
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The Vehicle Routing Problem with
Time Windows (VRPTW)

Vehicle routing problem with
limited vehicle capacities

Every customer must be served
within a time window

Objective: minimize driving
duration only*

* Following DIMACS convention we do not minimize vehicles, wait time, etc.
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RO, #13,¢88/135,d 70
R1, #5,c39/135,d 35
R2, #10,
R3, # 14, 102 /135, d 22610

R4, # 16, 105135, d 13447, 132333
RS, # 15, ¢ 101/135, d 8202, t 23144
R6, # 16, ¢ 113 /135, d 10025, t 28069
R7, # 20, € 120 /135, d 10938, t 26861
R8, # 26, ¢ 131/135, d 8037, t 32160
R9, # 20, ¢ 131/135, d 7589, t 27171
R10, # 11, 70 /135, d 5019, t 26364
RI1L, # 10, c 78 /135, d 4510, t 26275
R12, # 16, 103/ 135, d 10052, t 27370
RI13, # 22, ¢ 132 /135, d 11816, t 30084
R14, # 12, 83 /135, d 10633, t 30349
RIS, # 17, ¢ 110/ 135, d 10380, t 30073
R16, # 17, c 135/ 135, d 6247, £ 29270
R17, # 24, c 134 /135, d 15951, t 31427
RI18, # 16, c 96 /135, d 10246, t 28052
R19, # 21, ¢ 121 /135, d 9514, t 28391
R20, # 20, c 127135, d 11046, t 28935
R21, # 16, 126 / 135, d 8017, t 29059
R22, # 13, 94 /135, d 7268, t 26735
R23, # 17, ¢ 131/ 135, d 9691, t 29237
R24, # 15, 94 /135, d 11856, t 28257
R25, # 13, 93/135, d 7285, £ 25495
R26, # 19, ¢ 132/ 135, d 11230, £ 29539
R27, # 17, ¢ 115/ 135, d 9565, t 31672
R28, # 7, ¢ 53/135, d 3693, £ 21315

]
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(ORTECARPTWAASYM-0bE70-41.ndS6-k35, min 22.36 routes

Static and dynamic variant

ORTEC-VRPTW-ASYM-0bdff870-d1-n458-k35, min 22.36 routes

10000

ORTEC-VRPTW-ASYM-0b: 458-k35, min 22.36 routes

ORTEC-VRPTW-ASYM-0bdff870-d1-n458-k35, 29 routes (min 22.36), total distance 277975

RO, # 13, ¢ 88 /135, d 7626, t 28995
R1, #5,c39/135, d 3573, £ 19439

R2, # 10, ¢ 61 /135, d 11708, t 25454
R3, # 14, ¢ 102/ 135, d 22811, t 37515
R4, # 16, ¢ 105 / 135, d 13447, £ 32333
RS, # 15, 101/ 135, d 8202, t 23144
R6, # 16, ¢ 113/ 135, d 10025, t 28069
R7, # 20, ¢ 120/ 135, d 10938, t 26861
R8, # 26, ¢ 131135, d 8037, t 32160
R9, # 20,  131/135, d 7589, £ 27171
R10, # 11, ¢ 70/ 135, d 5019, t 26364
R11, # 10, c 78135, d 4510, t 26275
R12, # 16, ¢ 103 /135, d 10052, t 27370
R13, # 22, ¢ 132/ 135, d 11816, t 30084
R14, # 12, ¢ 83 /135, d 10633, t 30349
R1S, # 17, ¢ 110/ 135, d 10380, t 30073
R16, # 17, ¢ 135/ 135, d 6247, £ 29270
R17, # 24, 134/ 135, d 15951, t 31427
R18, # 16, c 96 / 135, d 10246, t 28052
R19, # 21, c 121/ 135, d 9514, t 28391
R20, # 20, c 127/ 135, d 11046, t 28935
R21, # 16, ¢ 126 / 135, d 8017, t 29059
R22, # 13, ¢ 94 /135, d 7268, t 26735
R23, # 17, ¢ 131/ 135, d 9691, t 29237
R24, # 15, c 94 / 135, d 11856, t 28257
R25, # 13, ¢ 93/ 135, d 7285, t 25495 4000
R26, # 19, ¢ 132/ 135, d 11230, £ 29539
R27, # 17, ¢ 115/ 135, d 9565, t 31672
R28, # 7,53 /135, d 3693, t 21315
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Dynamic variant

‘ORTEC-VRPTW-ASYM-0bdf870-d1-n458-k35, min 4.81 routes.

ORTEC VRPTW-ASYM-0bif870-d1-0458-k35. min 699 routes ORTECVRPTW-ASYM-0bff870-d1-nd56-k35, min 7.71 routes
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Instance ORTEC-VRPTW-ASYM-0bdff870-d1-n458-k35

ORTEC-VRPTW-ASYM-0bdff870-d1-n458-k35, min 22.36 routes
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Instance ORTEC-VRPTW-ASYM-01829532-d1-n324-k22

ORTEC-VRPTW-ASYM-01829532-d1-n324-k22, min 13.85 routes
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Quickstart for EURO Meets NeurlPS 2022 Vehicle Routing .
Competition . .
Quickstart on GitHub

Quickstart code for the EURO Meets NeurlPS 2022 Vehicle Routing Competition.

Introduction
* Data

The EURO Meets NeurlPS 2022 Vehicle Routing Competition focuses on the classic Vehicle Routing Problem with
Time Windows (VRPTW), as well as a dynamic variant in which orders arrive at different epochs during the day.
Important: all submitted solvers compete on both problem variants, which is facilitated using the provided baseline
strategy to use a static solver to solve the dynamic variant. The complete description of the problem setting is

* Environment

provided on the main webpage of the competition. * Baselines:

This repository provides all the necessary code to start the competition. It includes a simple baseline method o . . .

based on HGS-VRPTW as a static solver, along with examples of the use of the controller code designed to Hybrld Genetlc Sea rCh (StatIC)

evaluate the algorithms. -
va gert * Greedy/Lazy/Random (dynamic)
Stay updated!  Supervised/RL + GNN/DQN (dynamic)

[ ]

Note: we will keep updating this repository with additional baselines, tools, information about code submission etc. TOOIS

to help you get most out of this competition! To stay updated, check back regularly, follow us on Twitter and join

the Slack workspace, which is also the place to ask questions! Don't forget to register your team! ¢ CO nt I’O”EF

Installation * Codalab submission instructions

The evaluation scripts are provided in Python, and the baseline solver (HGS-VRPTW) is implemented in C++. We
recommend to create a virtual environment using Python 3.8+ to run the codes. Therefore, make sure that
Python is installed, along with venv and a C++ compiler and make. On Windows, we recommend using Visual
Studio or using MinGW and installing make through Chocolatey (run choco install make as administrator). Then,
run the following commands (Linux or Mac OS):

https://github.com/ortec/euro-neurips-vrp-2022-quickstart
ORT=C



https://github.com/ortec/euro-neurips-vrp-2022-quickstart
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Code submission

* Codalab platform
* GPU workers on SURF cluster
* To make submission run as jobs:

* Docker -> Singularity

e Custom worker that stops when queue
empty

* Monitoring script to spin up jobs
* Custom leaderboard

* Hourly logging of leaderboard
* Allowed 1 submission/day

* Testing ‘phase’ + qualification

9801
Lii"'; GaLaD My Competitions Help vrp_greedy_baseline ~
Competition
ex

EURO meers Neurlps 2022 F[JRO Meets NeurlPS 2022 Vehicle Routing Competition

Vehicle Routing Competition

ERRO/

Learn the Details Phases

Get Data
Files

Submit / View Results

Organized by wkortec - Current server time: Nov. 8, 2022, 10:08 a.m. UTC

» Current End o
Aug. 1, 2022, midnight UTC Nov. 1, 2022, midnight UTC Nov. 30, 2022, midnight UTC

Participate | Results

Phase description
Use this for testing if your submission can be evaluated on our system. Your code should be able to install within

10 minutes.
Max submissions per day: 100
Max submissions total: 250

Max Submission Size: 300 megabyte(s)

Click the Submit button to upload a new submission.

Z

Here are your submissions to date (+ indicates submission on leaderboard ):

#sconePuENAME | SUBMISIoN DATE | izE @19 taus |

1 3721795 baseline_greedy.zip 07/27/2022 22:49:04 12175 Finished +
2 372179.5 baseline_greedy.zip 08/01/2022 08:47:54 15169 Finished +
3 3722935 submission_2022-08-07-18-09-04.zip  08/08/2022 15:03:05 32934 Finished +
4 3722935 submission_2022-08-07-18-09-04.zip  08/08/2022 15.07:45 33045 Finished « =



Overall rank (daily)
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Leaderboard

Yd

4

7’

4

7’

Rank

10

Date

10/30/22

10/30/22

10/30/22

10/31/22

10/29/22

10/30/22

10/31/22

10/31/22

10/20/22

10/26/22

Team

Kléopatra

OptiML

HowToRoute

Team_SB

ORberto Hood and
the Barrymen

UPB

Miles To Go Before
We Sleep

Kirchhoffslaw

dynamo

HustSmart

Static cost

180639.6

180639.1

180565.4

180686.6

180677.0

180670.8

180562.9

180575.1

180728.3

180799.3

Dynamic cost

333490.8

3393314

349115.4

341169.1

346094.9

349342.2

352776.8

353443.5

350960.3

346982.7

Avg. cost

2.570652e+05

2.599852e+05

2.648404e+05

2.609278e+05

2.633860e+05

2.650065e+05

2.666698e+05

2.670093e+05

2.658443e+05

2.638910e+05

Static
Rank

5.0

4.0

2.0

9.0

8.0

7.0

10

3.0

12.0

16.0

Dynamic
Rank

1.0

2.0

6.0

3.0

4.0

7.0

13.0

15.0

8.0

5.0

Avg.

rank

3.0

3.0

4.0

6.0

6.0

7.0

7.0

8.0

10.0

105
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Overall rank (weekly)

. Kléopatra
s OptiML
== HowToRoute

W Team_SB

wwss= ORberto Hood and the Barrymen
wwws Miles To Go Before We Sleep
m Kirchhoffslaw

s dynamo

~ HustSmart

RTeC
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10

20

Leaderboard prizes

Overall rank (weekly)

Weekly:

1st: 50 euros
2nd: 30 euros
3rd: 20 euros

W Kleopatra
e OptiML
W= HowToRoute
— Team_SB
wwsss ORberto Hood and the Barrymen
— PB
ww=_Miles To Go Before We Sleep
=== Kirchhoffslaw

dynamo
= HustSmart

2022-08-15 2022-09-01 2022-09-15 2022-10-01

2022-10-15 2022-11-01

1 2 3 leaderboard prize

UupB 7 1 0 380

Kléopatra 3 1 0 180

TeamSB 2 2 0 160

apdvrp 0 5 0 150

OptiML 1 2 2 150
T HowToRoute 0 0 4 80

The Symbolic Routers 0 1 1 50

play vrp 0 0 2 40

Uueb 0 1 0O 30

Quickest Route 0 0 1 20

Miles To Go Before We Sleep 0 0 1 20

ORberto Hood and the Barrymen 0 0 1 20

DMRAJ O 0 1 20

ORTcC



Baseline
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The finals

Top 10 solvers from qualification phase
100 new instances (from same source)
+- 2x longer runtimes

Results announced at NeurlPS 2022 virtual workshop

Prizes (5000+ euros):

e 1st/2nd/3rd: 2022/750/500 euros
* Jury prize: 250 euros

* Young talent prize: 250 euros
* (Leaderboard prizes: 1300 euros)

ORT=C



Competition

EURO Meets NeurlPS 2022
Vehicle Routing Competition

Wouter Kool - Laurens Bliek - Yinggian Zhang -
Kevin Tierney - Eduardo Uchoa - Thibaut Vidal -
Joaquim Gromicho

Virtual

( Abstract ) [ Website )

O EEEEEE® (Bookmark)

( Paper Metadata for Authors (e.g. Poster and Slide
Uploads..) )

NeurlPS 2022 Virtual Workshop

Keynote presentation

5-minute presentations of finalists
Announcement of results
Socials/discussion

Wednesday Dec 7th 13:00-16:00
UTC (check local time online)
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https://neurips.cc/virtual/2022/competition/50085




