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In this paper, basic requirements for designing of a web Laboratory were given briefly. Pro-
posed requirements are flexible and independent of hardware used, software, scalability, and
area of application, 7. e. of the type of experiment. System enables access to the experiment us-
ing web browser, experimental parameters setup, start of the experiment in the real time and
review of the obtained results in numerical and graphical form. Besides, original software for
remote access and control of Atomtex AT1125A instrument is presented in the paper. The
software enables that data measured by Atomtex AT1125A to be given in the format which is
suitable for further processing and also enables that activities such as reading, collecting, and
processing data to be carried out automatically or manually, according to the given algorithm
(time of reading, alarm for the given dose level, statistical error). Remote access to Atomtex
1125A instrument, realized through web application, enables radiation safety of personnel

during long, risky, and difficult conditions of measurements.
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INTRODUCTION

In last few decades, development of information
technologies and computing systems affected to a great
extent all fields of human activities. Development of web
based virtual labs enables users to access lab equipment
and carry out experimental work on the real devices at
any time from any place. Many universities own a web
laboratory (microelectronics weblab), Chalmers Univer-
sity of Technology in Sweden, Chemical Engineering
Department at Cambridge University, University of Illi-
nois (Integrated Remote Laboratory Environment) [1].
In the last few years author, with a group of his co-work-
ers, developed several web applications, starting from a
simple web experiment [2, 3] up to remote control and
supervision of complex technical systems.

Measuring instruments have an important place
in web labs. Possibility of remote control or access of
these instruments is becoming a new model of work
with all advantages which web designed labs offer.

In this paper original software, in the form of
Windows and web application, which enables better
user interface and remote access to Atomtex AT1125A
device is presented.

DESIGNING OF WEB
BASED LABORATORY

When designing a web lab, [4-7] it is needed to
design appropriate software and hardware architec-

ture.
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Software architecture consists of two parts: the
first part controls physical processes (on server side —
Local control server) and the second part generates user’s
interface and defines user’s access (which also manages
the other part of Learning environment) and which is ori-
entated towards user’s server (web server), fig. 1. On the
Local control server we need to implement software
module experimental interface, which performs algo-
rithm of management and communicate with web server.
Client’s side is based on one of the technologies for creat-
ing dynamic web pages. All experiments’ data, users’ ac-
cess and other information connected with Learning en-
vironment are in the data bases.

Modern computing technology enables work of
the web lab by using standard hardware and software
of general purpose, programmable devices and net-
work technologies which are used for the Internet.
Generally speaking, architecture of the system for car-
rying out web experiments consists of three basic lay-
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Figure 1. System architecture
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ers in unified modeling language (UML) diagram of
classes [8]. Each class corresponds one layer of the
system for carrying out web experiments. There are
three layers: Web user interface, Experiment and Pro-
grammable devices. System for carrying out web ex-
periments is designed, developed and implemented
with the basic aim to enable remote access to experi-
mental equipment.

This configuration among other things can pro-
vide Remote management and control of work of dif-
ferent measuring devices. Work of these devices is au-
tonomous, but the work of some of them supported by
computer. Possibility of managing these instruments is
becoming new modality in work with all advantages
which web based labs offer.

REMOTE MEASURING BY RADIATION
INSTRUMENT ATOMEX 1125A

Radiation instrument Atomex AT 1125A isade-
vice which is intended to provide: radiation monitor-
ing at nuclear and isotope facilities; measurements of
specific activity of *’Cs in foodstuff, other solid, liq-
uid and raw samples; provide alpha and beta radiation
surface contamination measurements; provide beta
and gamma radiation contamination measurements of
foodstuff, water and soil; search for rapidly ionizing
radiation sources and radioactive materials. Instru-
ment is intended for measuring [9]:

— dose and dose rate of surrounding gamma radiation,

— density of the flux and fluency alpha and beta radi-
ation, and

—  specificactivities of *’Cs in food, water, and soil.

Function of the instrument is based on a highly
sensitive Nal 25 mm x 40 mm scintillation dosimeter
and photo multiplication tube. Device can work in
spectrometric mode in which energy scope is divided
into 256 channels. In dosimetric mode channels are
grouped in 12 windows. Operational algorithm en-
ables continual measuring by calculating middle
value. Algorithm enables statistic data processing to-
gether with evaluation of statistic fluctuations with
fast adjustment on sudden changes of radiation level.
When the instrument measures ambient X-ray or
gamma radiation, dose is in the range of 10 nSv-10 Sv,
and dose rate is in the range 0f0.03 nSv/h-100 mSv/h.

Radiation monitor design

The radiation monitor AT1125A is made equally
as functionally complete installments. The general ra-
diation monitor view is shown in fig. 2.

All radiation monitor electronics are placed into
watertight aluminum box with polymer cover. On the
radiation monitor front panel there are the control
panel with a membrane keypad (1) and LCD (2). In-
strument is connected with computer through a serial
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Figure 2. General radiation monitor view
(a) front view, (b) top view, and (c) bottom view

port and supplied with a 12 V battery. On the top end
lid there is a screwed protective aluminum cap, which
has the same serial number as the instrument.

Operational mode

The instrument has two operational modes.
Dosimetric (for measurement of gamma radiation,
dose and dose rate) and Radiometric mode (for mea-
surement of specific activity). Both modes possess
several sub modes.

When the instrument starts the measurements of
the current dose rate value, dose rate measurement unit
and statistical error are shown on the display. Mea-
surement is a continuous process with constantly up-
dating dose rate value and relevant statistical error,
from 99% to 1%, on the display. A measurement result
outputs on the analog scale. When the radiation sur-
rounding is changed, the instrument starts a new mea-
surement cycle. If the dose rate measuring range is
overflowed a continuous audible alarm sounds. The
instrument AT 1125A measures gamma radiation dose
rate up to 100 mSv/h.

Data transfer from Atomtex AT1125A instru-
ment to computer is enabled within dosimetric mode.
Data transfer is performed by the interface RS 232
upon request given by computer.

In order to make connection between detector
and computer, it is needed to:

— install software which enables data transfer from
Atomtex AT 1125 instrument to the computer, and

— connect free serial port on the computer with a socket
RS 232 at the output of a detector by using a cable.

PROGRAM PACKAGE
ATOMTEX AT 1125A

Program package Atomtex AT1125A which is
developed and implemented in this work consists of
the following interconnected applications:
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— licensed software “Atexch” which comes on the
CD with purchased device AtomTexAT1125A,
— auxiliary software “AutomaticLink”,
— software module “Coordinate”,
— windows application “AtomTex AT1125A”, and
— web application “AtomTexAT1125A.
Original software is given on web address
http://’www.pmf.kg.ac.rs/radijacionafizika/Products.html,
In the following chapter the purpose and the way
of using Windows and web applications will be de-
scribed in details.

Licensed software Atexch

Licensed software Atexch, was delivered with
the instrument and installed on Local control server
(fig. 1) where it is executing. Program is used in
dosimetric mode and enables the following: measure-
ments of dose rate with statistical error, dose, counting
rate with statistical error and displaying of their thresh-
old. Measuring period could be changed by the in-
stalled software in the field “Measuring interval”.
Minimum time for measuring interval is 1 second. It is
possible to save measurement results with measure-
ment time in a file, which can be opened and printed in
preset time not less than 1 minute. The data are saved
in a textual file ‘Masslzm.txt’. Figure 3 shows stan-
dard layout of the file in which obtained data are
shown, that is: dose rate, maximum dose rate, and
dose read at a certain moment. Data can be obtained by
standard procedure of saving files.

The disadvantage of the existing software, deliv-
ered by the producer, is a simple interface which limits
interactivity of the user with an instrument.

Data obtained by this procedure are given in the form
of textual file and as such can only be shown or printed.
During the measurements, the current data are shown on the
instrument itself and on the computer as well.

In order to overcome the disadvantage of the exist-
ing software an original software is developed in the form
of Windows (better interface), and web application which
enables remote access of Atomtex AT1125A device.

Auxiliary software AutomaticLink

When current measuring results are placed in the
textual file ‘Masslzm.txt’, they are processed in the

/| Masslzm.txt - Notepad E@@

File Edit Format View Help |

9/13/2011 11:40:29 AM

11:40:36 AM 8.5295E-008 0.9 % sv/h
8.9857E-008 +13.1 %  sv/h max
1.4459E-007 SV
52.372 +0.4 % cps

Figure 3. Textual file

way that targeted strings are taken out and the
measured data can be adjusted for requested form
(windows or web).

Software AutomaticLink is a transparent form
which is automatically started, minimized and placed in
taskbar when the program is run for the first time. It
works by using the command Cursor.Position (where the
position is defined with the program Software module
‘Coordinate’ and WinApi.Mouse.SendDoubleClick for
automatic click of the mouse. Program AutomaticLink is
an auxiliary program and its execution establishes the
link with program Atexch.

For the operations which are performed manu-
ally in the work regime of the program Atexch on the
local control server, the task of the program is to carry
them out automatically at preset time. This operation is
performed with the help of preset coordinates which it
withdraws out from textual file coordinate.txt
(StreamReader class is used).

Thus, the conditions for accurate/correct/regular
work of auxiliary program is setting preset determined
position of coordinates, (Software module “Coordi-
nate”) and that procedure is to be done only once for a
certain monitor. Probably different monitors carry dif-
ferent coordinates of button positions on them. Time
recording can be set arbitrary in the code of auxiliary
program “AutomaticLink”. The assumed time of re-
cording is set to 28 minutes (1680000 ms).

Windows application
AtomTex AT1125A

Windows application is installed on Local Con-
trol Server (fig. 1) where it is executing. Within Win-
dows form of application Atomtex AT1125A mea-
sured data of dose rate are shown, as well as maximum
dose value. Together with these two values, a relative
error, when measuring, is also shown. Date and time of
reading are shown in all forms of user interface.

The values of dose and of surrounding dose rate,
maximum dose rate, as well as date and time of mea-
surement are taken over from textual file and shown
within controls in the Windows form. Properties of all
Windows form controls are given in ReadOnly so that
data cannot be deleted or changed and it is only possible
to read them. Depending on the needs and measuring
conditions, manipulation of these data is possible. Ap-
plication gives the possibility for updating data in any
time. Default value for updating data is after 30 min-
utes. This period for updating data is chosen as optimal
for standard measurement conditions. Within install-
ment procedure and preparation for use there is a possi-
bility for its change depending on measurement needs.

Web application Atomtex AT1125A

Web application Atomtex AT1125A is developed
at Visual studio 2010 in developing environment as
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Figure 4. One of the forms of
web application

Dose rate with statistical error: 85.29!

Maximum dose rate: 9.8s7

ASP.NET web application. It presents a dynamic web
page, created with the help of Visual web developer
2010 tools, written in Visual C# program language. A
web application Atomtex AT1125A is designed simi-
larly to Windows application. The difference is that
here page updating is done automatically after a speci-
fied period of time when new measured data from tex-
tual file are tagged/drawn on the web form. Web appli-
cation is tested on Localhost, but it can be executed on
Microsoft IIS.

User interface of the created web application is
shown in fig. 4.

Apart from the main part of web page where in-
stant measurement results are shown, there is a part
called Book of comments and notices which presents a
part of web form where it is possible to enter and see
comments of the visitors to the web application. It is
customary that Book of comments and notices has visi-
tors’ names, their email addresses, comments as well
as dates and names of the locations where the measure-
ments took place and when the impressions were writ-
ten.

Transferring and saving of the relevant data in
the web application are carried out in the data base
Podaci.dbo automatically after 30 minutes, or it could
be done manually by the user at any time. This data
base with appropriate charts is created using SQL
server management studio 2008 R2 application. There
is no protected access and anyone can access the data
base. With small amendments, it is possible to create
different accounts as admin, guest or user, and limit
access, if it is necessary.

ANALYSES OF THE
OBTAINED RESULTS

Results of all the measurements are kept in date
base Podaci.dbo. Data are periodically registered, af-
ter every 30 minutes, after updating of instantaneous
values stored in the base, thus enabling insight into all
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Figure 5. Results of a standard measurement. Dose rate
and maximum values of dose rate for the period of five
hours

the measurements (backup data). Data from the Book
of comments and notices from the web page AtomTex
AT1125A are also stored in data base Podaci.dbo.
Stored data from the data base can be used for review-
ing the values in different periods (on weekly, monthly
or yearly basis), for showing average value of dose
rate for particular place, at a certain time, as well as for
graphical presentation of measurement results. Web
based access enables unlimited time-space approach
to the measuring installation and facilities as it was
shown in [10]. Application enables activating certain
mechanisms during measuring (alarm, cease of mea-
suring, changing of the period of measuring, efc.)
when dose overcomes certain pre-determined levels.

In fig. 5 results of a standard measurement are
shown, dose rate and maximum values of dose rate for
the given period.

CONCLUSIONS

According to basic requirements, which have to
be done on designing of a web Laboratory, original
software for remote access and control of Atomtex
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AT1125A measuring device was developed. Program
package Atomtex AT1125A which is developed and
implemented in this work was created at Visual studio
2010 in developing environment as ASP.NET web ap-
plication. It presents a dynamic web page, created with
the help of Visual Web Developer 2010 tools, written
in Visual C# programming language.

Software enables that activities such as reading,
collecting and processing data can be carried out auto-
matically, according to the given algorithm (time of
the reading, alarm for the given dose level, counting
rate, and statistical error). Regardless to the way of
collecting, data are recorded in the data basis through-
out measuring. Data saved in this way, marked by the
date and time for the given period can be processed
later, shown graphically or be ready for data backup.

Remote access and control, realized through win
and web application, enables radiation safety of person-
nel during long time measurements at locations with el-
evated radioactivity level, at places which are difficult
to access (such as mines) or during some risky opera-
tion as re-packing of strong radioactive sources etc.
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Baage YPOIIEBUHh

JA/BUHCKO YIIPAB/BAIBE NTHCTPYMEHTOM ATOMTEX AT1125A

Y pajy cy jaTé 3aXTeBH Koje TpeOa MCIYHUTH MpH NPOjeKToBamy BeO JabopaTopuje, KOju cy
HE3aBHUCHM Off KOpHUITheHoT XapfBepa, copTBepa, 00racTu npuMeHe U of] BpcTe ekcnepuMenTta. Cucrem
omoryhaBa NpHUCTyIl €KCIHepUMEHTY, NOJelllaBathe MapamMeTepa cUcTeMa, MOKpeTame eKCIepUMEHTa Y
peaHOM BpeMeHy M Jo0ujame pesylTaTa Yy HyMEpUuKo] uim rpacuykoj opmu kopuirhemeM Beb
npeTpaxuBada. [IpukasaH je opuruHaaHu copTBEp KOju oMoryhasa qalbHHCKO yIIPaBIbakhe HHCTPYMEHTOM
Atomtex AT1125A. Codrtep omoryhaBa fa mopanu koju cy uamepenu ypebajem Atomtex AT1125A y
[O3UMETPHjCKOM MOy Oyay AaTH y popMaTy KOjH je OrofjaH 3a iajby 00pajly 1 jla ce akTUBHOCTH YUTamba,
NpUKYIUbamka ¥ 00pajie mogaTaka BpIle ayTOMAaTCKH, II0 3a1aTOM alrOPUTMY (BpeMe OUNTaBamba, alapM 3a
JlaT¥ HUBO Jl03€, CTAaTHCTUUKA rpeika). [lamuncku npuctyn Mucrpymenty Atomtex AT1125A koju ce
ocTBapyje BeO armKanujoM, oJiakillaBa M oMoryhaBa 6e30eQHOCT JWIa MPU AYTOTPAjJHAM M OTEXKAHUM

yciaoBuMa MEpema.

Kwyune peuu: unciipymenin Atomtex AT1125A, oamuncku Gpucitiyi, paoujayuoHa cuzZypHoci



