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Summary

The goal of this do cumen t is to pro vide an o v erview of the SensLAB

w eb site sp eci�cations in order to presen t the functionalities and the

p ossibilities o�ered b y SensLAB.
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1 In tro duction

SensLAB o�ers a scien ti�c to ol for a large sp ectrum of researc h o�ering a help in the design,

dev elopmen t, tunning and exp erimen tation of the real large-scale sensor net w ork applications. A

k ey p oin t to disseminate ab out the pro ject as w ell as to command an exp erimen tation and to

analysis and visualize the results is the w eb in terface.

The goal of this do cumen t is to pro vide an o v erview of the SensLAB w eb site sp eci�cations

in order to presen t the functionalities and the p ossibilities o�ered b y SensLAB. In a �rst part,

the public w eb site is describ ed and in a second part the functionalities of the exp erimen t p ortal

are explained. These sp eci�cations are de�ned at the �rst step of the pro ject, dep ending on the

ev olution of the pro ject, an up date of the presen t do cumen t could b e pro vided.

2 Public w eb site

The SensLAB public w eb site is a v ailable at the address http://www.senslab.info and its goal

is to cen tralise the information. The follo wing picture (Fig. 1) sho ws the graphical asp ect of this

w eb in terface.

Figure 1: W elcome page of the SensLAB w eb site

The di�eren t parts of this w eb site a v ailable without authen tication are:

� W elcome to SensLAB: The w elcome page of the w eb site. Moreo v er, the last news ab out

the pro ject is emphasized at the b ottom of this page.

� Consortium: This area presen ts eac h partner and eac h p erson ev olving in the pro ject. All

the con tact p oin ts are listed here.
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� T estb ed: This part deals with the presen tation of the sensLAB platform. Eac h lo cation

hosting 254 sensor no des is describ ed with their sp eci�c c haracteristics in term of tec hnology ,

top ology , en vironmen t, etc.

� Third P art y Exp erimen ts: This section rep orts an o v erview of the past exp erimen ts

hosted on the SensLAB testb ed. Dep ending on the third part y and the Non-Disclosure

Agreemen t (ND A), the researc h pap ers, results or materials could b e shared here. In addi-

tion, the form to ask an accoun t to use the testb ed for an exp erimen t is also presen t. This

request is sen t to the consortium whic h accepts or not. Then, according to this decision

the consortium informs the third part y of the testb ed go v ernance rules, de�nes a ND A if

necessary and creates an accoun t to use the testb ed.

� Ev en ts: In this page, the pasted or up coming ev en ts related to the topic of the pro ject

will b e listed. These ev en ts can b e public or priv ate and fo cus on researc h or industrial

conferences and w orkshops.

� Do cumen ts: This area includes sev eral subparts. Here are gathered and free a v ailable

all the public do cumen ts of the pro ject, that means the public deliv erables, the pro ject

presen tations or researc h publications on the same topic, pictures of the hardw are and the

list of public studies whic h ha v e b een reformed on the SensLAB testb ed.

� T utorial: This section lists the ho wtos and man uals in relation with the w ork done on the

pro ject (i.e. ho w to program a WSN430).

� Links: This part giv es some in teresting external links to sites related to the SensLAB

pro ject.

� Con tact Us: Here, y ou can send a mail to the co ordinator of the pro ject to request some

additional information on the pro ject.

This public w eb site is based on a wiki system [1], that means all partners are able to mo dify

the con ten t and to rep ort additional information. Th us, it is easy for the consortium to main tain

the con ten t up to date.

In addition, some other functionalities are presen t on the w eb in terface:

� Audience information: This functionalit y p ermits to kno w more ab out the audience of the

w eb site. A tin y w orld map rep orts the lo calisation of all visitors and p ermits to emphasize

the wireless sensor net w ork comm unit y .

� Searc h b o x: F unctionalit y to searc h something inside the SensLAB w eb site.

� A ctivit y indicator: This indicator sho ws the activit y of the global SensLAB testb ed as

w ell as the activit y of eac h of the four distributed sites. This activit y is based on the n um b er

of sensor curren tly in use.

� Log in: F or the parties whic h ha v e already an accoun t, this link allo ws them to access to

the exp erimen t p ortal. This area is explained in depth in the next section.

3 Exp erimen t p ortal

This area is restricted to the parties whic h ha v e an accoun t to p erform an exp erimen t on the

SensLAB testb ed. Once connected to this exp erimen t p ortal, an additional men u is a v ailable

dedicated to managed the exp erimen t life (Fig. 2 ). This men u gathers some to ols whic h p ermit

to do some actions from the resource allo cation on the testb ed and the driv e b efore and while on

the exp erimen t to data analysis and visualisation of the results.
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Figure 2: The additional men u a v ailable under the exp erimen t p ortal.

3.1 Resource manager

The resource manager on the testb ed p ermits to b o ok a p o ol of sensor for an exp erimen t. The

four testb eds are part of a common global SensLAB testb ed and ha v e global connectivit y , th us it

is p ossible to exp erimen t a giv en application on a couple of no des in the same site or on all the

1024 sensors at the same time.

The resource manager is based on O AR system [2]. This to ol prop oses the a v ailable resources on

the testb ed and facilities to b o ok them. In addition, this to ol tak es care to launc h the planned ex-

p erimen t at a de�ned time via some in teractions with the Exp erimen t handler (for more details on

the SensLAB testb ed arc hitecture, see the deliv erable D2.1 - Managemen t soft w are sp eci�cations).

The main resources in our case are the wireless sensor no des whic h are de�ned through O AR

to ol b y the follo wing c haracteristics:

� T estb ed site: on whic h sites is lo cated the sensor no de.

� Lo cation: the lo cation of the sensor no de dep ending on the top ology of the lo cal site.

� T ec hnology: the radio in terface tec hnology a v ailable on the sensor no de (i.e., CC2420,

CC1100).

� Radio co v erage: the p o w er of the radio in terface according to the radio co v erage w an ted

b y the exp erimen ter.

� Radio in terference: the radio in terference rate of the sensor no de.

� P o w er: if the sensor no de b ene�ts from a battery or if it uses the p o w er line.

� Mo v emen t: if the sensor no de is static or mobile. F or mobile no des, the mobilit y scenario

has to b e de�ned.

� Measure t yp e: whic h kind of information are collected from the sensor no des (i.e. tem-

p erature, ligh t, energy consumption, etc).

� Sampling: the p o ol frequency of the data collected b y the sensor no des.

� F ault toleran t: the fault rate of the sensor no des during the exp erimen t.

These parameters can b e de�ned for all the sensor no des or can b e done individually to de�ne

sp eci�c b eha viors (i.e. b yzan tine b eha vior on a de�ned sensor no de). If the user do es not care

with some parameters b ecause its exp erimen t do es not concern this p oin t, default v alues are

automatically de�ned. F urthermore, other c haracteristics ha v e to b e comm unicated to �nalize the

resource allo cation:
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� Name: the name of the exp erimen t

� Slot: the date and the time when the exp erimen t will start as w ell as the duration planned.

Once the user request submitted, if the resources or part of them are una v ailable at the de-

�ned time, the O AR to ol prop oses the next con v enien t slots for the requested exp erimen t. If not

sp eci�ed, the exp erimen t starts when the requested resources are a v ailable.

When the resource allo cation is accepted, a xml �le describing in depth the exp erimen t is gen-

erated. This description �le is pac k ed in an arc hiv e �le including all the needed pieces to conduct

the exp erimen t suc h as �rm w ares or sp eci�c driv ers. This arc hiv e �le is sen t to one or sev eral

exp erimen t handlers dep ending on the n um b er of SensLAB sites whic h ev olv e in the exp erimen t.

The exp erimen t handler has the c harge to launc h the exp erimen t according to the de�ned param-

eters.

This arc hiv e �le is stored in the home directory of the user. F or adv anced users, to repla y

a past exp erimen t or to use an existing one, it is p ossible to pac k age this arc hiv e �le b y hand

and to submit it to the system. The SensLAB testb ed used this arc hiv e �le to share the needed

information to conduct an exp erimen t in a single site or b et w een the di�eren t ones.

3.2 Driv e a running exp erimen t

The SensLAB exp erimen t p ortal also allo ws the user to driv e a running exp erimen t. While a ex-

p erimen t is running, the user ha v e a description of the exp erimen t and the v alue of eac h parameter

selected. In addition, the exp erimen ter is able to mo dify some of these parameters in order to

increase the precision on sp eci�c p oin ts or to c hange the initial condition brutally for example.

An exp erimen t can sp end lot of time (i.e. sev eral hours or da ys). Th us, the user m ust b e able

to mo dify some parameters during an exp erimen t in order to react in consequen tly to some results

p oin t out with the analysis and visualization to ol b efore the end of the exp erimen t or to sho w the

v ariation of the results when y ou c hange some parameters.

Here, the list of parameters whic h can b e c hanged during an exp erimen t:

� Measure t yp e: to start, stop or c hange the data collected b y the sensor no des.

� Sampling: to mo dify the p o ol frequency of the data collection.

� Radio in terference: to c hange the radio in terference rate during en exp erimen t.

� F ault tolerance: to increase or decrease the fault rate of the sensor no des.

While y ou pla y with a parameter under the w eb in terface, the system in teracts directly with the

exp erimen t handler to mo dify the sensor no de b eha vior. Ob viously , the analysis and visualization

to ol tak es in to accoun t these c hanges. All these c hanges are stored in the description of the

exp erimen t lo cated in the home directory of the user.

3.3 Data analysis and visualization

The w eb in terface includes a data Analysis and Visualization to ols o�ered b y SensLAB. All moni-

toring data collected during an exp erimen t can b e manipulated with this to ol based on an OLAP

(On-Line Analytical Pro cessing) [3 ] application.

On-Line Analytical Pro cessing or OLAP is an approac h to quic kly pro vide answ ers to analytical

queries that are m ulti-dimensional in nature. This m ultidimensional data mo del is v ery w ell

adapted in y ou case and it allo ws the user to p erform complex analytical queries with a short
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Figure 3: Analysis and visualization to ol o�ered b y SensLAB.

execution time. The goal here is to pro vide an in teractiv e w a y to visualize and �lter quic kly in a

user friendly approac h data stored in database tables after or during the exp erimen t.

It is th us p ossible to prop ose a set of analysis functions and to ols to get an easy access to most

commonly used p erformance ev aluation criteria suc h as p o w er consumption, signal noise ratios,

n um b er of pac k et including pac k et error rates diagrams. In addition some functions allo ws the

exp erimen ter to visualize the a v erage, a normalization or other mathematical functions applied

on the results. The resulting diagrams are generated as rep orts and can b e view ed on fak ed color

maps as sho wn in Figure 3.

The OLAP system used is the OLAP Mondrian application pro vided b y P en thago [4 ]. This

op en source pro ject pro vides a friendly to ol bar (Fig. 4 ) to manipulate the result table in a user

friendly approac h.

Figure 4: The OLAP mondrian to ol bar to analysis and to manipulate the results.

This to ol bar is comp osed of �v es blo cs. The �rst one manages the dimension of the table.

It is p ossible with these buttons to add and to remo v e some �elds (lines or columns), to �lter

some v alues, to mo dify the dimension or to c hange the sort order of the results. In addition, these

buttons allo w adv anced exp erimen ters to c hange the �elds selected in the database in order to

create new views of the results. The second blo c deals with the displa y of the table. The user

can c hange the presen tation of the results, switc h the columns and lines or remo v e the empt y

lines. The third blo c impacts on the na vigation. The actions a v ailable are the drill-do wn (to zo om
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on data to explore new categories), the roll-up (to aggregate data on a same category) and the

drill-through (to detail the repartition of data in a single dimension). The next blo c manages the

graphics, to enable or to disable the represen tation of the results b y a graphic and to mo dify the

asso ciated proprieties. The last blo c allo ws the exp erimen ters to de�ne the options to prin t or to

exp ort the results in a Microsoft Excel format. F or more details on the a v ailable functionalities of

the OLAP mondrian application, see the w eb site of this pro ject [4 ].

3.4 Database manager

All the data collected during an exp erimen t are stored in a SQL (Structured Query Language)

database. The exp erimen ter can either use the OLAP to ol pro vided b y SensLAB to analysis and

visualize the results or do wnload the database �les in order to do subsequen t analysis of the data

via SQL sp eci�c bro wsers or b y building its o wn programs / scripts.

The list of op erations a v ailable on the database b y a exp erimen ter are the follo wing:

� W orking database: the user is able to c hange the database whic h is selected to b e analysed

and visualized.

� Delete: remo v e a database of the home directory of the user.

� Rename: rename a database.

� Exp ort: do wnload the database as a SQL �le to supp ort subsequen t analysis.

4 Conclusion

This do cumen t presen ts the SensLAB w eb site sp eci�cations. These sp eci�cations co v ers the ar-

c hitecture of the public w eb site and all the parts dedicated to conduct an exp erimen t on the

testb ed from the resource allo cation to the driv e of a running exp erimen t as w ell as the analysis

and visualization of the results.

This deliv erable giv es a go o d o v erview of what it is p ossible to do on the SensLAB testb ed

and the functionalities o�ered. This do cumen t has b een de�ned at the �rst step of the pro ject, an

up date could b e pro vided dep ending on the ev olution of the w ork.
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