In this tutorial you will learn how to add a web-service that computes

y=ax+Db

We suppose you are using Firefox, Chrome or IE.

We suppose you have a running, and well-configured,
apache server on your PC.

Pierre Bomel & Marc Sevaux
Université de Bretagne Sud,
Lab-STICC, Lorient, France, 2015
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You should see exactly this.
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1rst, we will specify:
| e aproblem, with parameters
\ * an instance, with input values
: \ « an algorithm, with a PHP file that
will be remotely executed
« and a run to automate the process

2nd we will install the web-service under the
apache server’s root

3 we will execute the web-service
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To create a problem.
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Specify a problem

1/ Give a name to the problem

Name: /

line

Comment:

computey =ax +b \

3/ Click here to add a parameter

Parameters

2/ Add an optional comment l

A window named « Specify a problem » opens.
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Specify a problem

1/ Give a name to the parameter

line
Comment:

computey =ax +b

Parameters

a constant

©Native ©Set ©struct

2/ You can add an optional comment

Delete parameter

Type is: Clnteger ©Real ©OWord ©string ClList

3/ Click on "Real" to specify the type of the parameter

B

IR
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Specify a problem

Name:
line
Comment:

computey =ax +b

Parameters

©Native ©Set ©struct

Type is: @Integer OReal OWord ©string CList

Click here to add a 2" parameter

constant Delete parameter

IR

Add parameter Save problem Delete problem
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Specify a problem

Click here to add a 3rd parameter

line

Comment:

computey=ax+b

Parameters

©@Native ©set Ostruct

Type is: Clnteger ©Real C'Word ©string ClList

a constant Delete parameter =

b constant Delete parameter

©@Native Cset Ostruct

Type is: Olinteger @Real CWord CString ClList

Add parameter Save problem Delete problem |

- T B
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Name:

line

Comment:

compute y =ax+b

Click here to add a 4th parameter | |

Parameters

a constant Delete parameter

©@Native ©Set OStruct

Type is: Clnteger ©Real CWord Ostring ClList

b constant Delete parameter

ONative OSet OStruct

Type is: Ointeger @Real OWord ©String ©List

X variable Delete parameter

©@Native ©Set Ostruct

Type is: Clinteger @Real OWord Ostring ClList

Add parameter Save problem Delete problem
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a constant Delete parameter

©@Native ©Set Ostruct

Click here to save the problem

Type is: Clinteger ©@Real OWord Ostring ClList

b constant Delete parameter

©@Native Oset OStruct

Type is: Olinteger @Real OWord ©String CList

X variable Delete parameter

©@Native ©Set OStruct

Type is: Clnteger ©Real CWord O'String ClList

y result Delete parameter

ONative OSet OStruct

Type is: Ointeger @Real CWord ©String CList

Add parameter Save problem Delete problem

FR « @& & | L [
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Welcome to the Routing Problems website !

Instance ~ Algorithm~ Run~
ew Paths~ Help~
at. Address | &
line (local)

Click here to see all the problems.
A new problem called "line" has been added.
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Click here to open the list of instances.
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Click here to create an instance.
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Specify an instance

e 1/ Specify what problem is concerned

Problem name: |ine

Instance name:  lined Comment: values to compute y = ax +b 4/ CIICk here to read the parameters

Values ¢

2/ Give a unique name to the instance

3/ You can add an optional comment

A~ FE ™ & B 1802

A window named « Specify an instance » opens.
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clhE ¢ A @ - =

Specify an instance

Problem name: |Jine

Instance name: line0

Values

1, UBS - mail B Google BB |

Yahoo France [ BULLETINS MARINEE...

iversité de B ‘GoogleT ducti

B

1/ Give values to all input parameters

values to compute y =ax + b

(real, constant)

IR

b (real, constant)

X (real, variable)

3/ Click here to save the instance

l

Load parameters Delete instance

y (real, resulf)
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Click here to see all the instances.
A new instance called "line0" has been added.

3 A

T

@,« NG s%% %q/. \} I ey
: = 4 Y, J l
SN s\l o
< » T\,
[ User | out of map | opts | g‘\:;;\ e Ninomsie \k

2\ A

)\ %‘%* \\?\\3\\
1% % AW
\‘ :" \ “%%w"“ \“\
e T W
=8 = e gLl
3\\ H 9:«-9&“.
{g \ %T‘ Qk, |
¢ ;:’js—\\ P g_‘ v,ob,f:
s/ \\;\\: ‘E z oy

-

& mF () 1816




Fichier Edition Affichage Historique Marqu&pages"ghfils 2

Routing Problems

| € @ localhost el B8 8 A 4@ %‘l'\E
R4, UBs - mail [ Google B Université de B By Google Traduction B Yahoo France [ BULLETINS MARINEE...
= 2 % "‘% Y
45“(( = g Y \\ $ . —
2 o B O
Welcome to the Routing Problems website ! A \i\"\'
Problem~ Instance Run~ A ‘% \ \\
‘ %, \\NQ“‘“'\\MW Q'\
View~  GPSv  Pgh New - ‘%‘ ‘R 2
: 3 \\\ /
[ F] Lo | fat 1M % "m%% \\“
B ) ‘5‘%‘ 0"“ “\
Ev\e
e - % )\
S :
g
i

Lk

Click here 7 T NSy r
to open the list of algorithms. |© "~ & 0 SSRGS e

y
_ out of map | 0 pts |




Fichier Edition Affichage Historique Marqu&pages"ghfils 2

Routing Problems

| € @ localhost

R4, UBs - mail [ Google B Université de B

i Yahoo France [ BULLETINS MARINEE...

g 2

pome

View~ GPS~ Path )lew

[#£] ton [ Lat/

Welcome to the Routing Problems website !

Problem~ Instance ~ Run~

>

o

1IN

.

'%Uvoa:, Lond* \

10F

(b =

Click here

to create an algorithm.

X

- Rue des Tournefies
& =g

S

Q=

_ out of map

Ps

Lk




|Eichier Edition Affichage Historique Marque-pages Outils 2

Routing Problems

| € @ localhost

el B A A B e =

R4, uBs - mail [ Google B uni

ité de B By Google Traducti Yahoo France [ BULLETINS MARINE E.

Specify an algorithm

Problem name: |Jine

Algorithm name: line_algo

Comment:

ﬂ

« 1/ Specify what problem is concerned

|

Remote PHP file name exec.php

e

4/ You can add an optional comment

the exec.php php file computes y = ax + b with the values of a, b and x takep from an instance

2/ Give a unique name to the algorithm

A window named « Specify an algorithm » opens.

3/ Give the name of the remote php file that
will interface the web-service with your program

[l e Ml 3

1L

Save algorithm Delete algorithm

|

5/ Click here to save the algorithm

A §E ™ & IO 1825
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Click here to see all the algorith
A new algorithm called "line_algo" has been added.
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Specify a run
<L 1/ Specify what problem is concerned
Run name: run_line Instance name line0 A Algorithm name: line_algo <+ 4/ lee the name Of the algorlthm

Save Run Delete Run

1L

2/ Give a unique name to the rur

5/ Click here to save the run

3/ Give the name of the instance from which
the values of the parameters will be taken

. m <« ['® i PE FR « @& &8 ™ . &

A window named « Specify a run » opens.
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Welcome to the Routing Problems website | |-

Problem~ Instance ~ Algorithm~ Run~

el ¢ ! \g 1rst, we wil speC|fy
5 “  a problem, with parameters
 an instance, with input values
« an algorithm, with a PHP file that
will be remotely executed
« and a run to automate the process

2nd we will install the web-service under the
apache server’s root

3 we will execute the web-service
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Apache Friends Download  Add-ons  Hosting Community  About Search

ul

(] XAMPP Apache + MySQL + PHP + Perl

What is XAMPP? L
XAMPRP is the most popular PHP development

B X3AVIPP
XAMPP is a completely free, easy to install Apache distribution

containing MySQL, PHP, and Perl. The XAMPP open source
package has been set up to be incredibly easy to install and to

use.
Download 22 XAMPP for Windows A XAMPP for Linux & XAMPP for OS X
Click here for other versions v5.6.11 (PHP 5.6.11) v5.6.11 (PHP 5.6.11) v5.6.11 (PHP 5.6.11)

If you need to install XAMPP
go to https://www.apachefriends.org/index.html
and follow the instructions.



https://www.apachefriends.org/index.html

The Apache server we have selected is XAMPP.
It should be installed on the C: drive
Under the xampp directory.

o 5 P S |
X3\)= | |« 0S(C) > xampp » apac Saerians .

Organiser ~ ’ Ouvrir Graver Nouveau dossier

r

- T32 i Nom

- tmp | original

 Toolgar S0 b sslert | The configuration file is
e S httpd.conf

- Utilisateurs | sslkey

. Windows | charset.conv

. xampp | httpd.conf « You will modify it to locate

- Kilinx | magic .
- Xilinx2 \ mimetypes your web-services.

&8 Lecteur DVD RW (D3) | openssl.cnf

-8 Lecteur BD-ROM (E3) ~ «om ] ] _
- httpd.conf Modifié e : 01/06/2015 16:42 Open it with an editor.

Fichier CONF Taille : 20.9 Ko

b
b
b
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b
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# configuration, error, and log files are kept.

#

# Do not add a slash at the end of the directory path. If you point

# ServerRoot at a non-local disk, be sure to specify a local disk on tk
# Mutex directive, if file-based putexes are used. If you wish to shar
# same ServerRoot for multiple hitpd daemons, you will need to change &
# least PidFile.

_‘
<«

#

# Mutex: Allows you to set the mutex mechanism and mutex file directory
# for individual putexes, or change the global defaults

#

# Uncomment and change the directory if putexes are file-based and the
# mutex file directory is not on a local disk or is not appropriate for
# other reason.

#

# Mutex default:logs

1 | 3

-

Look at the ServerRoot
directive.

It should point to the location

of the XAMPP installation of

the apache server.

You should not modify it once
it has been specified, unless
you want to reinstall XAMPP

somewhere else on your disk.

XAMPP has been installed somewhere, ServerRoot contains this location.

Norma length: 21502 lines:563 Ln:37 Col:29 Sel:28|0 Dos\Windows UTF-8 w/o BOM INS .

-

)
w

7
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243
244
245
24%
247
248
249
250
251
252
253
254
255

# DocumentRoot: The directory out of which you will serve your

# documents. By default, all requests are taken from this directory, bt
# symbolic links and aliases may be used to point to other locations.

#

d
«CT

#

# Possible values for the Options directive are "None", "R11™,

# or any combination of:

# Indexes Includes FollowSymLinks SymLinksifOwnerMatch ExecCGI Mt
#

# Note that "MultiViews" must be named *explicitly* --- "Options &l
# doesn't give it to you.

#

< |

Norma length: 21502 lines: 563 Ln:247 Col:34 Sel:134|4 Dos\Windows UTF-8 w/o BOM INS ..

Apache works with private data, DocumentRoot contains this location.

Look at the DocumentRoot
directive.

It should point to the location
of the private directory of the
apache server.

You should not modify it once
it has been specified, unless
you want to move this
directory somewhere else on
your disk.




Organiser ¥ Inclure dans la bibliothéque ~ Partager avec

) 1‘* « projects » RP » work » services » y Rechercher

>k webOVM Nom
4 | work

™ | data
A : | problems
css

| services,json
b J doc

). img
b js
b out
). php
b ). services @

| tutorials

. 3 élément(s)

Open a file explorer and go to
the location of the web-services.

This location is the value of the
DocumentRoot directive.

You may see several directories.

Among them, the services
directory is the one where are
stored all the web-services.

If it does not exist, create it.




« projects » RP » work » services »

Organiser ¥ Inclure dans la bibliothéque ~ Partager avec

> | webOVRP_work “  Nom
4 | work
| bug

b css

> J. doc

| data
| problems

| services.json

). img
b js
> b out
}. php
b | services

| tutorials

. 3 élément(s)

Under services there is another
directory named problems.

This is where all the web-services
(called problems in OR) are stored.

Open it.




Y eETTtT
(g sevics » poblems [y

Organiser ~ Inclure dans la bibliothéque » > =~ [ 0

| doc “  Nom
I img
s Le dossier est vide.

| out

| php
| services

| data

| problems
| tutorials

. | 0 élément(s)

This directory is empty
because you have currently no
web-service.

We'll add the line web-service.
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= ‘,& [ |« services » problems » - Rechercher dans ...

Organiser = (=] Ouvrir

| doc
I img
L js

| out

). php
| services
| data
| problems

| tutorials o

line Modifié le : 28/07/2015 10:26
Daossier de fichiers

Rulel : each problem is
identified by a uniqgue name.

In our case it is line.

To represent this problem on
the web-server’s side, you
must create a directory with
the same name than the
problem.

Create the line directory here.




ol N =ETT

(_- ey} | <« problems » line - Rechercher dans ... 2
= 0 e

Organiser ~ Inclure dans la bibliothéque ~

I img * Nom
b js
b out Le dossier est vide.

> b php

4 | services
| data
4 | problems
| line

| tutorials

0 élément(s)
>

Of course this new directory is empty.

Rule 2: there may be several
algorithms to solve a problem. Each
algorithm has a unique name, for a
given problem.

In our case it is line_algo.

To represent this algorithm on the
web-server’s side, you must create a
directory with the same name than the
algorithm.

Create the line_algo directory here.

v
w

-



G— )

€ ‘S | |. < line » line algo - Rechercher dans ... 2

Organiser ~ Inclure dans la bibliothéque ~

L Is i Nom
> out
)b php Le dossier est vide.
4 | services
| data

4 | problems
4 | line

| line_algo

| tutorials

. 0 élément(s)
>

Of course this new directory is empty.
Do you remember the name we have
choosen for the PHP file while creating
the algorithm ?

It was exec.php

So, use an editor and create a php file
with name exec.php here.
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=

= json_decodet$—REQUEST['a']);
Json decode ($ REQUEST['bL
= json decode ($ REQUEST['x']):;
Sy=5a*$x+5b;
echo "[';
echo ""y":'.5y;
eche '"}';
- 2>

Lo T W T o R I AT F Y O T

=t

Ln:7 Col:16 5el:0]0 Dos\Windows UTF-8 w/fo BOM IN5

\

Learning PHP is out of the scope of
this tutorial, but we think that it is
simple enough to be understood
very quickly.

A php file always has

a header

— and a footer.
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LT IL L EL Y ES]

S$b = Jjson _decode ($ REQUEST['b']);

:— ]56?_ ode (5 REQUEST['x']);
Sy=5a*5sx+5h;
e

EChO { ] "Y" : 1 . $Y;|
eche "} ';
-2

Sa = json decode ($ REQUEST['a'l); }

Lo T W T o R I AT F Y O T

=t

Ln:7 Col:16 5el:0]0 Dos\Windows UTF-8 w/fo BOM IN5

A web-service does 3 things:

— 1/ read values of parameters
| 2/ do some processing

3/ return values of results
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= json _decode($ REQUEST['a']);

Json_decode ($ REQUEST['b']1);
json decode ($ REQUEST['x']):;

Sy=5a*$x+5b;

echo "[';

echo ""y":'.5y;

eche '"}';

- 2>

Lo T W T o R I AT F Y O T
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The GUI of the RP web-site has
been developped with Javascript. All
the transfered values are JSON
coded and identified by their
corresponding parameter’'s name.

To get the value of the a parameter,
one has to write:

$ REQUEST[‘a’]
to decode it:
json decode ($ REQUEST[ ‘a’])
to copy the value into a variable:

Sa =
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Json_decode ($ REQUEST['b']1);
json decode ($ REQUEST['x']):;
Sy=5a*$x+5b;
echo "[';
echo ""y":'.5y;
eche '"}';
- 2>

json decode ($ REQUEST['a']l); }

Lo T W T o R I AT F Y O T

=t

As you can see, the start of the php
file reads the values of the a, b, and
X parameters and copy them into
the variables $a, $b and $x.

Ln:7 Col:16 5el:0]0 Dos\Windows UTF-8 w/fo BOM IN5
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$a = json _decode($ REQUEST['a'l):
S$b = Jjson _decode ($ REQUEST['b']);

:— ]56?_ ode (5 REQUEST['x']);
Sy=5a*5sx+5h;
e

EChO { ] "Y" : 1 . $Y;|
eche "} ';
-2

Lo T W T o R I AT F Y O T

=t

The processing part is here the
simplest.

We compute into the $y variable the
value $a*$x+$b, which is exactely
what we wanted to do.

Ln:7 Col:16 5el:0]0 Dos\Windows UTF-8 w/fo BOM IN5
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= json _decode($ REQUEST['a']);
Json_decode ($ REQUEST['b']1);
json decode ($ REQUEST['x']):;
Sy=5a*$x+5b;
echo "[';
echo ""y":'. $YF|
eche '"}';
- 2>

Lo T W T o R I AT F Y O T

=t
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The result part may not seem
obvious, as long as you do not know
what JSON is.

But, believe us, it is very easy to
understand.

Here, we send back a string that is
JSON coded. This string is exactely:

{"y":O}

Of course y = 0, because we
assume that $a, $b and $x were all
equal to O in that case.
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o HEE S| skt & 5

E execphp E3 |

1 FE<?php
= json _decode($ REQUEST['a']);
Json_decode ($ REQUEST['b']1);
json decode ($ REQUEST['x']):;
Sy=5a*$x+5b;
echo "[';
echo ""y":'.5y;
eche '"}';
- 2>

Lo T W T o R I AT F Y O T
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Rq: if we had several values to send
back, we would have sent a string
like this one:

{"yl":O, "y2":1}
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o HEE S| skt & 5

E execphp E3 |

1

W =1 gy Lo Ll B

=
=2

H<?php
= json _decode($ REQUEST['a']);
Json_decode ($ REQUEST['b']1);
= json decode ($ REQUEST['x']):;
Sy=5a*$x+5b;
echo "[';
echo ""y":'.5y;
eche '"}';
- 2>

This is all for the line web-service.

Save the file and exit.

Ln:7 Col:16 5el:0]0 Dos\Windows UTF-8 w/fo BOM IN5
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‘(V-’@Iocalhost C\ﬁ‘e + A/ 4 @& *\"E
R4, UBs - mail [ Google BR Université de B By Google Traduction B Yahoo France [ BULLETINS MARINEE...
= TR SRSV T AL e Borgure LY SR A\ °. e
- e & I = ol o/ =l / - Couronnes
L &8 SNl Ml \ 7, N
Welcome to the Routing Problems website ! |~ / T~ e )5 : N )
Problem~ Instance~  Algorithm~ Run~ \{/}jr\."\\ %\\ \ ; \-‘-4 ".;{ //.7 p:’a?{w \@“4\\%' \ o) \\\
b IS RS § % = / R N
View-  GPS-  Paths-  Help~ "'“"“mui 2 N g < / NN /j:)\\ %‘&-f \§\\‘\\\
[ £ ] Lon Lat. Address | B ﬁ;—“ BN . .
i | 1rst, we will specify:
g‘ ‘.‘7 ».-San‘% ’Q,.q

 a problem, with parameters

 an instance, with input values

« an algorithm, with a PHP file that
will be remotely executed

« and a run to automate the process

2nd we will install the web-service under the
apache server’s root

3 we will execute the web-service
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‘("@Iocalhost *~c‘ﬁe 3+ K 4 & #‘v'E
R4, UBs - mail [ Google BR Université de B By Google Traduction B Yahoo France [ BULLETINS MARINEE...
= NS ST N TS
sTicc 0 + ‘ & [
< =2 +]

e, e, Vi

= S f 5 3;5 = 7:::‘\-. =L [ 7]

Sk '\ L J\ \\\ ‘%& 3 WA 2N courontes
Welcome to the Routing Problems website ! \ ) : 3 ap

SN APR IS N AN IOE
Problem~ Instance ~ Algorithm~ m » D . 2%% /7"& EF\\(@#\QK\} g .4 OM \Q\\\
View~  GPSw  Paths»  Helpv/ New B N LS\'\ /6},)\ ""g;, \K\\\;\\A\ ;

(£ ton | Lat | Addes , ’*’ o/ Qf\a"( AC N S AN T

run_line (line) A %%N,‘ \\
[won ] 2/ C|ICk on the green button X%

AW S e s
: -’-.‘ % / / 3 \

o
i
=
A
é”
#
)
Yy
L
Olf
7/
“n\ﬁ
o
“q, “;P
1

~ B s ‘ L i g L G ', - \\\‘\\% \v\x}{,{{) ‘« Vs ‘ \ 2
¥ M%\%m bl gyl et ./'j"‘t\\/’%\ %3 N
PN ) FAN

3l J % % *';g;é{;; :
7% % s N
| J_ o 3/ See the result here. :;“{3/ B
2.33614 E | 48.85983 N 0 pts ,{\,‘. > z LM £y

%2 N A S i

: \ ) ‘ N , 2 NI %8 %y T ESLY

=0 / ':,{ 7 ) \\\ J \\// o 1“ }'l’;« \q“% 3 . *g
» f %) \\\ Ve “:'f\x sqzﬂm? =7\

% / .L'. : _ ’%:‘: A % 3 |




Routing Problems

| € @ localnost “elhB A A e

R4, UBs - mail [ Google BR Université de B By Google Traducti Yahoo France [ BULLETINS MARINEE...
=
e om0/ AL SR N ]| |

Specify an instance

Problem name: |Jine

Instance name:  lined Comment: values to compute y =ax b
Values
1 a (real, constant)
2 b (o consar) | 1/ Enter these new input values. |-
8 X (real, variable)
(] y (real, resulf)

Load parameters Delete instance

2/ Don’t touch v, it will be recomputed
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( (' " localhost

R4, UBs - mail [ Google BR Université de B
g

‘GoogleT ducti

Yahoo France [ BULLETINS MARINEE..

<sncc

pome

View~ GPS~ Paths~ Help~ ew

J
/i
| F | Lon. Lat. | Agc{res 2 4
run_line (line) = ]
— AR 2/ C|ICk on the green button.
— FLRY AT S LR
AL M S L B
N/t T T S BRSSO
. 25 s ,\\\g@ ST Ly
2] S . \\i‘:\%\' A\ ‘;s{f
W S s
2 vl S e oV
%a‘ /il ' BN \ﬁ\\ T
e N S RTINS,

3/ See the new result here.

/g T
e an = % /

N
)

et
=

-

1
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| € @ localhost

el B & A A e =

Problem name:

Instance name:

Values

10

R4, UBs - mail [ Google B uni

Specify an instance

line

line0

‘ Google Trad

‘ahoo France - BULLETINS MARINEE...

Comment: | values to computey =ax b

a (real,

b (real,

X (real,

y (real,

constant)

constant)

variable)

result)

o

3/ See the new value of y here.

1L

Load parameters Delete instance




Now you know all the basics
to start developing,
Installing
and testing
your own web-services.

Congratulations !

You have created your 1rst web-service.




