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Abstract—The use of proprietary and licensed softwares
for computational use cannot be taken for granted, es-
pecially in academia. Use of open source computational
softwares like Scilab should be encouraged at all levels.
Any desktop based computation software package’s use
can often be limited by its hardware requirements and
most of them are not yet ready for the next generation
of low cost hardware devices. Here we present a cloud
based service model that allows user to run Scilab codes
from remote locations using just a browser. We have also
come up with a comprehensive database of Scilab examples
from engineering textbooks : Textbook Companion Project.
The user can select from a pool of more than 6000 Scilab
examples and run it directly from the browser, thus making
installation of Scilab natively unessential. Scilab on Cloud
is offered as a Web 2.0 service with a public application
programming interface(API) which can be used freely to
execute codes on the cloud as a SaaS(Software as a Service).
This service not only provides an educational interface
to Scilab beginners but also makes Scilab computing
accessible to low cost and minimal hardware computational
devices.

I.

Though proprietary and licensed softwares provide a
good platform to fulfill the needs of scientific community
and the academia for its numerical and computational
needs, [2] they are limited by their huge licensing costs.
Scilab is an open-source cross platform software that
allows one to perform numerical calculations. Scilab
is freely distributed by Scilab Enterprises [1] and has
been widely used for teaching mathematics, engineering
sciences and automatic control engineering in higher and
secondary education institutions.

Textbook Companion Project [4] is an initiative to
port solved examples from standard textbooks using an
open source software system, such as Scilab. Owing
to the contributions from numerous students, solved
examples from more than 100 textbooks from various
domains such as Analog Electronics, Chemical Engi-
neering, Computer Programming, Control Theory and
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Control Systems, Digital Communications, Digital Elec-
tronics, Electrical Technology, Fluid Mechanics, Mathe-
matics and Pure Science, Mechanical Engineering, Signal
Processing, and Thermodynamics

have been ported to Scilab and have been made avail-
able for free download. The aim of Textbook Companion
is to not only promote use of open source softwares like
Scilab for solving numerical problems, but also to aid
people in learning Scilab. A novice learning Scilab can
browse through the examples and execute them directly
from the browser.

The initial aim of the Scilab on Cloud project was
to make Scilab available as SaaS(Software as a Service)
hosted on the cloud. However the project evolved as it
progressed to provide an API that would allow users
to interact with the service via making API calls either
from a browser or from a console. Subsequently, all the
examples from the Textbook Companion Project were
added to provide a learning platform for Scilab beginners.

In order to further enhance usability a Google-Chrome
based extension [10] was created. This extension allows
user to run Scilab Code from any website by just
selecting the relevant part of the web page that has Scilab
code. It is completely free of cost and has been released
as an open source project.

I1.

In order to make Scilab available to remote users, a
webservice was written utilizing the Python [5] based
Django [6] web-framework. To make the webservice
easily accessible and faster, it has been hosted on the
cloud architecture provided by Garuda India [7]

THE ARCHITECTURE

A. Scilab on cloud : The Need

Scilab is an open source package distributed for
various platforms. Though it is distributed as an easy
to install package, it has a minimum set of hardware
requirements as given in the requirements page [8]. This
set of hardware requirements might not be available to
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everyone. In this era of low cost computing devices like
the Aakash [12], it is impossible to satiate the list of
requirements. Hence in order to make Scilab available to
everyone, including the users of low cost devices, there
was a dire need to make it available as an online service
which could allow the user to submit codes through just
a browser

There has been recently foray into the cloud technolo-
gies for scientific computing [3]. Scilab on Cloud derives
from the same ideology of utilizing the power of cloud
for scientific computing and in the process making the
power of cloud available to all free of cost.

The Scilab Enterprise Wiki [11] mentions a set of
services that provide on the cloud computing . Table 1
summarizes the comparison between all such available
services. Though there have been previous attempts at
making Scilab available via browser-server model. Scilab
on Cloud is the first of its kinds that focusses not only
on making the service publicly accessible free of cost
but also providing examples from more than hundred
textbooks that can be used as the first starting point
for learning Scilab. Another very notable difference is
in terms of visualization support. Most of the services
mentioned in Table 1 do not have any support for running
Scilab codes. So all those Scilab codes which generate a
graph cannot be run on any of these services. Not only
Scilab On Cloud allows plotting graphs as show in in
Figure 2, it allows allows creating a PDF of the graph
which can be saved locally by the user.

B. Scilab on Cloud : Architecture

In order to make Scilab available to remote users, a
webservice was written utilizing the Python [5] based
Django [6] web-framework. To make the webservice
easily accessible and faster, it has been hosted on the
cloud architecture provided by Garuda India [7]

1) Web 2.0 Service: The webservice has been imple-
mented in the form of an Application Programming Inter-
face abbreviated as API. This API is publicly accessible.
Thus any third party user, who wants to utilize the cloud
architecture for running personal Scilab codes can do so
provided one has an "API client id’ and an ’API client
secret’. "API client id’ and "API client secret’ refer to
a unique key pair assigned to a user, on request. Any
user, interested in using the cloud based architecture for
running personal Scilab codes can apply for obtaining
the API keys. Once the API credentials are provided the
user can interact with the webservice by performing a
set of GET and POST requests on the specified url as
mentioned in sub-section C.
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C. Scilab on Cloud with Textbook Companion Project

In order to make Scilab on Cloud service accessible
via a browser, a web interface was made available hosted
at http://cloud.scilab.in This web interface interacts with
the cloud’s webservice to run Scilab codes.

As seen from Figure 1 the web interface is designed
like a ’textbook interface’, where there are two text-
areas, the left one assigned for the input and the right
one designated for output from Scilab engine. The user
can either choose to run a code by selecting an example
from the drop-down list of textbooks or can simply
copy-paste his/her scilab code into the left text area.
Clicking ’execute’ causes the Scilab code to be sent to the
Cloud server, where it is processed and run. Processing
is explained in sub-section C.

1) Processing Scilab code on the Cloud: In order to
make sure that the cloud server is not prone to attacks,
the scilab code being run goes through a pre-processing
engine. The pre-processing engine suppresses all the
system commands available in Scilab to ensure that the
system is not compromised. In order to also ensure that
the server does not get overloaded every scilab code
run has a timeout of two minutes. If the run scilab
code happens to be running for more than 2minutes the
process is killed and an error message is generated.

The API endpoint is :
http://scilab-test.garudaindia.in/cloud/scilab_
evaluate
scilab_code (POST,string) : scilab code to be
evaluated
api_key (POST,string): api key of the user
api_secret (POST , string): api secret of the
user

[e]

All responses are returned as a JSON [9] object.

D. Scilab on Cloud: Code Search

For a novice, finding the correct usage of a new Scilab
command is essential. Though Scilab Enterprises’ official
website provides basic set of examples for all Scilab
commands, they are often not exhaustive. To address this
problem we came up with a "TBC code search portal’
[13] Let’s say the user is looking for examples how the
command 'nyquist’, he would get at most one example
on Scilab Enterprise’s website (See Figure 3), but if the
same search is performed on *TBC code search portal’
more than 65 examples that use 'nyquist’ command show
up and the user can chose to run the example at the click
of a button(See Figure 4)

1) Scilab on Cloud: Google Chrome Extension: Scilab
beginners often refer to online notes/tutorials for exam-
ples. It is however not so easy to try out those examples



{3 Scilab on Cloud

Category | control Theory & Control Systems ¥ |

Book | 1. Automatic Control Systems (B. C. Kuo And F. Golnaraghi ) v

Chapter |8 - RootLocus Technique v

Example |8.12 - breakaway points ¥ |

Scilab Code

//breakaway points Shared archive loaded.
5=%35 Link done.

sys=syslin('c’, {s+2)/(5*2+2%5+2))

evans {sys) Shared archive loaded.
Syms S Link done.
d=derivat (sys) Launching Maxima :
n=numer (d) DK
a=roots(n} //a=breakaway points
disp(a,"breakaway points=")
for i=1:2
E=-{a(i,1)"2+2*%a(i,1)+2)/{a(i,1)+2)
displ{a{i,1),"s=") 5 =
disp (K, "K=")
end |

fprintf("if K is positiwve breakaway point lies on RL or else on CRL"™)

Fig. 1. Scilab on Cloud Web Interface. http://cloud.scilab.in
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Fig. 2. Scilab on Cloud Web Interface showing an output graph for Example 2, Chapter9:Stability in Frequency Domain from Control Systems
Engineering by 1.J Nagrath and M.J Gopal showing nyquist plot http://cloud.scilab.in

while one is reading them on a webpage. To solve this III. USER FEEDBACKS AND COMMENTS
problem we came up with a Google Chrome based
browser extension. This extension allows the user to For a project to be called successful it is essential that

select text from any webpage, which is valid Scilab code it is put under review by its users and their feedback is
and on the click of a button executes the selected text  collected. We posted information about Scilab on Cloud
on Scilab on Cloud. The user can of course modify the  on public forums and received feedback. Some of them
code in the popup editor too. are listed here:

”This was the best Scilab cloud server we found for
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Home page Wiki

Scilab Online Help

Bug tracker Forge Mailing list archives ATOMS File exchange

Please login or create an account
Search |

Change language to: Francais - Portugués do Brasil - Pycckwuii - B #&3E -

nyquist

5.4.1

z Search |

23 result(s) found:

: - Nyquist plot - 100%

Scilab 5.4.1 Scilab help CACSD (Computer Aided Control Systems Design) Plot and display black
bode chart evans gainplot hallchart m_circle nicholschart nyguist phaseplot sgrid
show_margins svplot zgrid Scilab help >> CACSD (Computer Aided Control Systems Design) >
Plot and display = nyquist nyquist nyquist plot Calling Sequence nyquist( sl,[fmin,fmax] [,step]
[.comments] [,symmetry]) nyquist( sl, frg [,comments] [,symmetry]) nyquist(frq,db,phi
[.comments] [,symmetry]) nyquist(frq, repf [,comments] ...

nyquistfrequencybounds - Computes the frequencies for which the nyquist locus
enters and leaves a given rectangle. - 97%

Scilab 5.4.1 Scilab help CACSD (Computer Aided Control Systems Design) Formal
representations and conversions Plot and display abinv arhnk arl2 arma arma2p arma2ss
armac armax armaxl arsimul augment balreal bilin bstap cainv calfrq canon ccontrg cls2dls
colinout colregul cont_mat contr contrss copfac csim ctr_gram damp dcf ddp dhinf dhnorm
dscr dsimul dt_ility dtsi equil equill feedback findABCD findAC findBD findBDK findR findx0BD
flts fourplan freq freson fspec fspecg fstabst g_margin gamitg gcare gfare ...

§how_ma_rgins_—_!)_isplay gain and phase margin and associated crossover

Fig. 4.

Textbook Companion Project
Lab Migration Project

Search within Textbook Companion Examples

Enter your keyword (Note: special characters A () {}\" '[]are notallowed): *

Search for ’nyquist’ on http://scilab.org website shows only one relevant example link

SciLinks \nyquist

Spoken Tutorials

Search

Workshop Statistics

= Scilab on Garuda Cloud I55 result(s) found

- Scilab on Aakash
- Faculty Development Programme

1. Book: Electronics Communication (D. Roddy)

- OpenFOAM®
- Oscad
= Python

Chapter: 11. PULSE MODULATION
Example: 11.3.2. example 2
Links:

1 Download entire book » View this example

2. Book: Modern Control Engineering (K. Ogata)

Chapter: Control Systems Analysis and Design by Frequency Response Method
mis example

Example: Nyquist Plot

Links: 1 Download entire book

3. Book: Modern Control Engineering (K. Ogata)

Chapter: Control Systems Analysis and Design by Frequency Response Method

Example: Nyquist Plot
Links:

Fig. 5.

several reasons, including a) it also has graphics ca-
pabilities and b) users do not have to register a user
account using a valid email address. Use simply by
typing or preferably pasting commands or Scilab routines
from a notebook or text file” — Mohamed Jamalood-
een [14] Other comments are accessible via this link :
http://cloud.scilab.in/track-comments.php

1 Download entire book

4. Book: Modern Control Engineering (K. Ogata)
Chapter: Control Systems Analysis and Design by Frequency Response Method
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» View this example

Search for ’nyquist’ on our website shows only 65 relevant examples which can be directly run by clicking on ’View example’

IV. CONCLUSION

Scilab on Cloud is a fast and easily available solution
for running Scilab codes. Access to examples from Text-
book Companion Projects’ provides a novice in Scilab a
good starting point. Scilab on Cloud’s API is publicly
accessible and thus allows any remote user to run scilab
codes, on a cloud platform with the only requisite being



count over a range: function counter(startval, increment, endval)

It also possible for a function to have more than one output argument. One very common mathematical task is to convert from rectangular [x,y] coordinates to polar [r, theta], and vice versa. Either conversion requircs two input values, and two output

values. For example, the definition of one such function might look like this:

rectangular to polar: functionl[r, thetal = rect_to_

The output arguments appear immediately aficr the keyword function,  Geilab On Cloud : Input

You may download the 'rect_ta_polar' function, examine it, and try it ¢
angles in the range (0 to +2pi).

= cos(x):
y3 = sqri(x):
plot(x. y1. x. 2. x. y3):

Making simple plots

Scilab contains many powerful tools for creating complicated graphs a1

To create a 2-D x/y plot, Scilab On Cloud : Result
* create a vector of X values

* create a vector of Y values (which must have the same number ¢

¢ typeplot(x,y)

15 all deal with angles in the range (-pi to +pi), whereas we want to yield

sewhere.

For example, try these commands:
55
x =0 :0.1: 30; s
y = sin(x);
plotix, y); as]
1f you call plot a second time, it will sit on tap of the first plot: 7
a5
y = sqrt(x); .
plotlx, y);
25 |
If you want to erase the old plot and start from scratch, and add to it the 2
cif; s
y = sin(x); N
plot(x, y); i
o5
There's another way to do it, too: you can supply more than a single pa B
X =1:0.1: 30; -0.5
yl = sin(x); 3
V2 = casOo) 2 4 ¢ 4 1b 12 1% 16 15 20 22 2% 25 a8 s -

v3 = sart(xi;
plot(x, y1, x, y2, x, y3);

The Graphics chapter of the Scilab d

Canvricht © Michael Richmand This wark i licenced nnder a Creative Cammans T icense

contains many, many more cxamples of the softwarc's graphing capabilitics.

Fig. 6. Google Chrome Extension For running Scilab codes. The user can run Scilab Codes by just selecting the relevant text

Rt hi2im)

Fig. 7. Scilab on Cloud running on the low cost tablet Aakash

an internet connection.

Thus Scilab on Cloud and Textbook Companion
Project can go a long way in popularizing the use of open
source softwares like Scilab for numerical computations,
besides making an easily and freely accessible cloud
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based service to run Scilab codes.

The *TBC code search portal’ is designed to aid Scilab
beginners to learn the usage of commands. This will ease
out the learning curve involved with Scilab and will lead
to its better adaptation at all levels.



User navigates to
http:/ /cloud.scilab.in

.Scilab code provided _NO
~_ byuser -
Select Code
from the
YES list of

Textbook examples

S

Code gets copied into
the code-input area

;

‘ Send a request to ‘

Scilab Engine
on the Cloud via API

'

" Receive Scilab code output ‘

In the Output window at
http://cloud.scilab.in

Fig. 3. Scilab on Cloud Web Interface Flowchart

TABLE L. COMPARISON OF FEATURES OF SCILAB ON CLOUD
WITH OTHER SERVICES

Service Equalis | Hotcalculi | Extreme Scilab
Factory | on Cloud
API No No No Yes
Visualisation No No Yes Yes
Access Free Free Paid Free
Example Codes | Limited No No Yes
Login Required Yes Yes Yes No
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