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Abstract—In the new generation of networks, not only comput-
ers are connected but also objects like cars, streets, buildings, or
just, everything. In general, these things communicate by means
of internet using gateways. Simulating these systems can help to
validate specific algorithms and concepts. However, it cannot give
any accurate information about reality when some problems arise
such as delays, disconnectivity, attacks, insecurity, and especially
in the case of large networks. Also, the real implementation
of such networks is very complex, time consuming and can
be impossible when the nodes are situated in different cities
or countries. In this demo we propose a new platform called
CupCarbon-Lab based on the existing simulator CupCarbon,
where the codes used in simulation can be directly injected in
real connected embedded cards like Raspberry Pi cards. This
platform can automatically generate from the software a real IoT
network even it is already deployed, which can be reconfigured
without the need to go through each node. It also helps to test the
feasibility and the scalability of an algorithm in real conditions.

Index Terms—IoT, Simulation, Emulation, Network genera-
tion.

I. INTRODUCTION

The IoT (Internet of Things) appeared with the new gener-

ation of internet that allows to mobiles and communicating

devices to be connected via the web in the same way as

computers. It is now possible to remotely control or monitor

any object such as a robot, blood glucose meter, homes, cars,

etc. Thus, an unlimited number of applications can be created

to improve our daily life and especially that of people with

reduced mobility.

Deploying several IoT nodes is very difficult, costly, time

consuming, and can be impossible when nodes have to be

reprogrammed frequently or when nodes are deployed in

distant locations, for example in different cities or countries.

Thus, the use of software to generate, reconfigure, and monitor

such networks is very practical and useful. A first platform

called CupCarbon-Lab is developed for this purpose. In this

demonstration we will present this platform which is based on

the CupCarbon simulator environment1 and which can help to

design and implement real networks efficiently with less effort,

time and money. The IoT nodes, based on Raspberry Pi cards,

can be installed and deployed physically in their real place

1http://www.cupcarbon.com

after which it is possible to configure and program each node

from the CupCarbon platform.

II. CUPCARBON SIMULATOR

A. SenScript

SenScript is the script used to program sensor nodes of

the CupCarbon simulator. It is intuitive and close to the

natural distributed programming language. The nodes can be

programmed also with Python for more flexibility and options.

The following script shows an example of a SenScript code.
1: atget id cid
2: loop
3: wait
4: read x
5: if($x < $cid)
6: mark 1
7: else
8: mark 0
9: end

The command (atget id) of line 1 allows to assign to the

variable cid the identifier of the current node. The command

(loop) allows to start the loop section, where all the code

situated after will be executed an infinite number of times. The

command (wait) will allow to wait for a received message.

This command is blocking and the next code will not be

executed until a message is received. The command (read)

of line 4 will assign the message received in the buffer to x.

In line 5, we test if the received message (an identifier) is less

than the value of the current identifier cid. If this is the case,

line 6 will be executed, and the node will be marked (mark
1), otherwise, line 8 will be executed, where the current sensor

will be unmarked (mark 0).

B. CupCarbon

An existing version of the simulator CupCarbon is available

online. Figure 1 shows its main graphical user interface. It is

ergonomic and designed to be used easily and intuitively.

The 2D and 3D visualization is very important for the

deployment of the different nodes of the network. The 3D

environment helps to do an accurate deployment where the

elevation can be taken into account. This elevation generates
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Fig. 1. Main parts of the architecture of the CupCarbon platform.

Fig. 2. Example of a 3D part of a city as displayed in CupCarbon.

different radio propagation and interferences. The 2D envi-

ronment is useful for simulation debugging and validation.

Figure 2 shows an example of a city displayed in the 3D

environment of the simulator CupCarbon.

The 3D environment of CupCarbon is composed of ground

elevation, buildings and various objects like sensor nodes. The

ground elevation can also be obtained using external web

services such as Google Elevation API. Since CupCarbon is

programmed in Java, we have used the JOGL (Java OpenGL)

library in order to create and use the OpenGL context.

III. CUPCARBON-LAB

CupCarbon-Lap represents an extension of the simulator

CupCarbon. As shown by the architecture of Figure 3, a server

is added in order to generate a network by injecting the codes

into real nodes (Raspberry Pi, Android, etc.) and to manage

the communications between these nodes. Also, a node can

be virtual and can communicate with the real sensors, which

allows then to run hybrid emulation.

The platform integrates interpreters of the SenScript and the

Python codes which are injected directly in real hardware plat-

forms. The Python is integrated in order to be able to inject it

in other kind of cards, like LoPy cards. As shown by Figure 4,

each instruction is executed locally except the communication

instructions like the transmission and the reception which are

executed by the server. In the case of wireless communications,

the messages are received directly by the nodes without going

through the server. The server will then be informed in order

to display the information on the screen.

Fig. 3. Architecture of the CupCarbon-Lab.

Fig. 4. The IoT node.

This demonstration is based on a simple architecture where

a server is managing all the integrated nodes. It will serve as

a proof of concept that allows to demonstrate the feasibility

of the proposition. Other architectures can be developed in the

future, where we will add the possibility of a direct, ad hoc,

communication between nodes using the WiFi protocol. Fig-

ure 5 shows an example of the real platform where each node

is composed of a Raspberry Pi card, a battery and a sensor

platform. A node can also be an Android Smartphone/Tablet,

a robot, etc. With this possibility, it is then possible to test the

limitations of the remote controlling or the mobility in real

conditions using the proposed platform.2

Fig. 5. The real platform.

2This project is supported by the French National Research Agency ANR
PERSEPTEUR - REF: ANR-14-CE24-0017.

2018 15th IEEE Annual Consumer Communications & Networking Conference (CCNC)

Authorized licensed use limited to: Consortium - Algeria (CERIST). Downloaded on February 22,2021 at 09:17:23 UTC from IEEE Xplore.  Restrictions apply. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /Impact
    /Kartika
    /Latha
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Raavi
    /Shruti
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Required"  settings for PDF Specification 4.01)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


