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PLAN

Introduction (15-30 minutes)

C++ (1 hour)
The Clarke and Wright algorithm
Modifying the CAW and testing it
Adding your own strategy to the CAW
How to debug ?

JSON (30 minutes)
Understanding the role of the JSON files
Adding two new algorithms to the CAW

PHP (30 minutes)
Adding a new problem to the web-site

Conclusion will be yours !




JSON or
"How to customize the web-services ?"

P




Welcome to the Routing Problems website !

A JSON file contains the description
of the list of problems the web-site offers.

[ selecta problem :

Travelling Salesman
Open Vehicle Routing
Clarke and Wright

Real instance
Data's instance

Distance matrix

Algorithms

Solutions

[ select H info ]
[ select " info l

select | info

<dir>\services\problems. json




We cannot (and do not want to) teach you full JSON syntax in 20 minutes.
We'll give you here a simple procedure to follow « blindly ».

Hopefully, it's not so complex.

But, if you want to acquire more knowledge about JSON
have a look on Internet, there are thousands of on-line documentations about it.




JSON customization

Each element of the JSON array in problems. json describes one web-service,
with the help of several attributes.

Welcome to the Routing Problems website | I saroseciseionessenice N = s s

"name":"

"full_name
‘problem_location

s "q nce_location”:

/ e tption
select a problem : )

Travelling Salesman | select | info |

Open Vehicle Routing \Lsekect | info |

Clarke and Wright « | selec
"full_name

Real instance :. blem_Tocatior

tance_location":
"algorithms_location”
"
3

Data's instance

Distance matrix

Solutions




Some will be displayed on the screen to help the user.

Welcome to the Routing Problems website !

[ selecta problem :

Travelling Salesman | select | info |
Open Vehicle Routing | select | info |
Clarke and Wright select | i

Real instance
Data's instance
Distance matrix

Algorithms

Solutions

Description of the problem :

Problem name: Clarke and Wright

Description

The classroom traditionnal Clarke and Wright algorithm.

Instance

An instance of this problem is

If you click on
« info »
You will see
this.

Solution

A solution is a set of trip
of points in a single trip is'
delivered goods during the

Abbreviation: CAW

a depot and a capacity.

e depot. The number
e sum of the

w0

-



JSON customization

Some will be used « internally » to find the algorithms and data model definitions.

prmh1em location":

"instance_ 1mcat1un "\ ;rut1~ui:T F
"algorithms_ 1mcat1un : "\ :::.;rnt1~n:.T F

If you remember the structure of the files under <dir>
you will instantaneously understand that the values of
problem location
instance location
and
algorithms location

are « pointers » (or path references) to the files stored bellow in the hierarchy.



JSON customization - problem

Let’s create a new problem.
Go at <dir>\services\problems
and duplicate the CAwW directory into WAC

e —

— T e —-
Jcygdrive/d/projects/RP/RPWS/services/problems | = |E| |-'§:§-‘

Jcyagdrive/d/projects,/RP/RPWS/services

CVvS DMZ problems problems.json

Jcyagdrive/d/projects,/RP/RPWS/services
pMZ problems problems.json

Jcyagdrive/d/projects,/RP/RPWS/services
problems

Joygdrive/d/projects/RP/RPWS/services/problems
CvS DARP hello hellox 1line OVRP rev TSP txt VRP

Joygdrive/d/projects/RP/RPWS/services/problems
-r CAW WAC

Jcyagdrive/d/projects,/RP/RPWS/services/problems
Cvs DARP helle hellox Tline OVRP rev TSP txt VRP

Jcyagdrive/d/projects,/RP/RPWS/services/problems




JSON customization - problem

One step « upstairs »
add at the end of the problems. json file

a copy of the description of CAW
and modify it to become WAC

m ,fd,fprqects{RP!RPWSﬁsemces u_‘—l

”descr1pt10n In the n meh1c1e Routing Problem RP), the objective is
to minimize the C all the client thi king into account
the cost of eh1c1& "hen it TE / C C yack to the de 3

Is
{ "name" : "CAl
' full_name
"problem_location”
"instance_location"
"algorithms_locati
"description”:" -
"instance_txt": ins s problem 5 of pc 3 : ance matr
a depnf and a ca
501ut10n txt"
not. The number 5 D v
the sum_gf =T v d ¢ uring the trip cannot exceed the vehicu

"name"

"full_name": "wright and
”proh]em_10cation”
"instance_location
"algorithms_locatior
"description”:"
"instance_txt"
"solution_txt"




Restart your web-browser.
It should look like this now.

Welcome to the Routing Problems website !

Description of the problem :
'sel ect a problem : Problem name: \Wright and Clarke Abbreviation: WAC
Travelling Salesman l select " info ]
Open Vehicle Routing l select " info ] Description
Clarke and Wright [ select | info WAC description The WAC
Wright and Clarke select | infal_| appears last
e o I Instance W|th the
WAG instance following help
.' - -
text.
Solution
e
WAC solution
_IJO0
Cancel
o D




JSON customization - algorithm

Because WAC is a strict copy of CAW, everything will be
identical to CAW if you decide to play with the WAC problem.
So, no need to test this.

To deeper customize our web-services, instead of adding

more problems, we now want to add more algorithms.
We want to add a second algorithm to WAC.

Modify the WAC\algorithms. json file like this.

L1 /d/projects/RP/RPWS/services/problems/WAC ==X

\right and Clarke 1",
"descript ingle vehicule, Tlimited capacity, customer delivery planning of goods”,
"time":"<10s
" r'arlk LL : LL lFI
"optimali :"no",
"url”:"services/problems/WAC/WAC1.php"

"name": "W
right and Clarke 2",
single vehicule, limited capacity, customer delivery planning of goods™,

" r'arlk” : LL lFI :
"optimality":"no",
"url”:"services/problems/WAC/WAC2.php"

Tout




JSON customization - algorithm

Rename CAW.php into WAC1 .php
Duplicate WAC1 . php into WAC2 . php
Don’t modify WAC1 . php and WAC2 . php,
for they execute the same caw algorithm located under program.

e —

— e
Jcygdrive/d/projects/RP/RPWS/services/problems/WAC | = |E| |-'§:§-‘

Joyadrive/d/projects /RP/RPWS/services,/probTlems

5 1s
algorithms.json CAW.php -1nstance.json program

Joyagdrive/d/projects /RP/RPW ~vices,/prob s/
$ 11
total 17
-rwxr-xr-x 1 bomel None 253
-rwxr-xr-x 1 bomel None 5502
-rwxr-xr-x 1 bomel None 675

drwxr-xr-x+ 1 bomel None 0

avr. 3:41 algorithms.json
avr. 3:41 CAW.php

avr. 3:41 instance.json
avr. 3:41 program

[V FE VRN IE]

Joyadrive/d/projects/RP/RPWS/services/problems/
$ mv CAW.php waAC1.php

/cygdrive/d/projects/RP, /services/problems/
$ cp WAC1.php WAC2.
d/projects/RP/RPW vices/problems/
$ 1s
algorithms.json 1instance.json program WAC1.php WAC2.php

Joyadrive/d/projects/RP/RPWS/services/problems/

N |




Restart your web-browser, and select the WAC problem until you reach the

algorithms sub-window. You should see this now.

Routing Problems
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Welcome to the Routing Problems website !

Problem: Wright and Clarke
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Data's instance

Distance matrix

select an algorithm:
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WAC1
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Results:
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If you click on « ? » you will see some helping text displayed.

Algorithm description :

Algorithm name: Wright and Clarke 1 Abbreviation: \WAC1

Description

Single vehicule, limited capacity, customer delivery planning of goods

Parameters




Click on « run » for WAC1 and WAC2 to see the resulting paths.
Of course, both will display the same paths, because they execute the same code.
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JSON customization - algorithm

We want to create a different executable for wAC?2 Jeygdrive/d/projects RP/RPWS/services/problems,... (il (=) .S
§ 1s

algorithms.json algorithms.json~ dinstance.json

Dupl |Cate WAC \p rogram |nt0 P rogramZ /cygdrive/d/projects/

$ cp -r program program?2

Jeygdrive/d/projects
$ 1s
algorithms.json  dinstance.json program2 WAC2.php
algorithms.json~ program WAC1. php

Joygdrive/d/projects/

5 1l

Modify WAC\program\main.cctocall Clarke and Wrigth ()
Modify WAC\program2\mg4n.cc to call Random Clarke and Wrigth()
Compile and test them.

A ,ld/projects/RP/RPWS}sewices/problemsMAC;prM@ S

" INPUTS
::load_params (param Merges, depot_id, goods, paths);

m JU/projects/RP/RPWS/services/problems/\WAC/program - ==y X

// INPUTS
I10::load_params(param, merges, depot_id, goods, paths);

COMPUTATION
/ keep the gw€ you want to test !!I!
larke_and_wrigh ;

ndom_Clarke_ar right(Q;

OMPUTATION

keep the one you want to test !I!!
Clarke_and_Wright();
rdom_Clarke_and_Wright();
My_Clarke_and_wright();

_Clarke_and_wright();

UTPUTS QUTPUTS i . ) J
store_results(res, depot_id, goods, paths); | store_results(res, depot_id, goods, paths); | &

J LEAN END
param.close(); 3
<ain.cc"” [unix] 309L, 10977C écrit(s) 97 ,2-9 98% -

// CLEAN END
param.close();




JSON customization - algorithm

Modify WAC\WAC2 .php file like this to point on the good executable,

which is now located under WAC\program?2.

m /d/projects/RP/RPWS/services/problems/WAC
for (5] = $min; %7 < $max; $j++) 1

ﬂ:nutz ($fileinstance,

‘$fileinstance);

RUN the caw Bfautable: Linux only
'BRZ&("program2/caw ".$name_inst." ".$name_sol);
/ RUN the CA [Butable: windows only
4 an " $name_inst."” ".$name_sol);

if (file_exists($name_sol)) |

// init solution with default values
sol = stdClass;

$sol-=runPos son_data->runPos;
sol->cout = 0;

fputs ($fileinstance, "". $matrix ($i1[%j]->distance.”

110,16-30

(You will learn more about PHP coding, just after the JSON part)



Restart your browser, and click on « run »

for WAC1 and WAC2 to see the resulting paths.

Now the paths are different and you can compare them easily.
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success true
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Restart your browser, and click on « run »

for WAC1 and WAC2 to see the resulting paths.

Now the paths are different and you can compare them easily.
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