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Abstract

In this paper a remote data a@uisition system for Méssauer Spedroscopy based
on RT-Linux is presented. More predsely, a kernel modue is in charge of colleding
the data from the data aoquisition card which is self-made based onISA, sharing the
data with the normal Linux process through the modue of mbuff, carrying out the
remote cntrol and returning the results to the dient by building a smple and
effedual communication model. It's a good sample to ded with the communicaion
between the red time process and the normal process This user applicaion can
aacess to this system by the browser, or Java program to implement the red time

observation and control.

1.Introduction.

1.1Mosshauer spectroscopy
MoOsdauer spedroscopy is  a
nuclea spectroscopy that has an energy
resolution sufficient to resolve the
hyperfine structures of nuclea levels.

for example °’Fe ,it reaches 10*( A E/E).

It has used in many domain, such as:
Material science, chemistry, biology,
archaeology, and so on. Ruddph L.
Mossbauer in 193 discovered that when
the emitting nucleus is bound into a
lattice there is a dhance that the nucleus
experiences no rewil. This is the cae
when the reil-energy is smaller than
the required energy for phononcredion.
It is this recoill ess emisgon which is
cdled the Mosdauer effed. And
Ruddph was granted the Nobel Prize on

physicsfor thiseffed in 1961

A typical Mosdauer spedroscopy
system structure is down in Figure 1.
The radioactive source is moved by a
triangular of the frequency 100 Hz. The
spedra are rewmrded as a function d
velocity, using a 486DX PC. The scan
through all channels is controlled by a
digital waveform generator, which
produwces the velocity reference signal
driving radioadive source ad two
digital pulses: the multi scding start
(STA) and the dhannel advance (CHA).
When a y-ray has passed through the
absorber is deteded, a pulse (COUNT)
is produced and accumulated in the data
colledion cad as the courts of this
channel. When the next CHA is coming,
the wurts are wlleded by the PC.
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Fig.1MoOssauer spedroscopy system structure

In this way each channel will receve
those y counts which are registered in
the narrow velocity range assgned to it,
and the danne number is diredly
propational to the velocity. Many
pulses are deteded and stored during
ead cycle of the motion, and successve
cycles over a long period of time dlow
the spedrum to buld up as awhde. At
velocities where resonance dsorption
occurs the accumulation rate will be
slower.

1.2 System Overview

The system is the model of the
client/server. It is composed of three
parts. Red time wmllect data modue,
Cron pocess modue, Client part. They
are designed as modue. Its gructure
graphicis shownin Fig.2.

1.Cron processmodue:

It includes web server process and the
cron process which exeautes listening
the port, verifies the login users, and
monitors gatus of the system. They are
concurrent processes.

2.Red time wlled datamodue:
It exeautes the instructions sent by the
client, smultaneously deds with the
hardware IRQ and runthe ISR.

3.client part:
There ae two methods which the
authorization user could control the
system and \Jsit the data. The user
could dothis by the browser which is
suppated Javavirtual machine .If they
have nat, they also can use the Java
applicgion pogram  written in
particularly.

To the system, only the authorization
user could control the eguipment by
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sending the instructions through the
INTERNET. For example, there is a
simple correspondng: The dient sends
the instruction request, and the aon
process captures the request and \erifies
it. And then exeaute the correspondng
task and return the system status to the
client.

2.Communication Model

In this ®dion the simple and effectual
communicaion model is presented
briefly. In the right (Fig.3), it's the
communicaion model of the system.
There are three types of data being
exchanged between the normal
process and red time modue. There
are the ommands from the dient, the
result of the cmmmand being executed,
and the mlleding data. The first two
are of the char datatype. The last is of
the block data type. So deding with
the first two just use the pipes and red
time FIFOs. In this model it requires
creating an in pipe and an ou pipe,

and is also the red time FIFO. One is
used as recaving the commands, the
other is used as returning the result.
The mlleding data is exchanged
between Reserve and Ricolled.o by
Mbuiff.o.
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Fig.3 The Communication Model



In the following, the Java-code of the
client and the C-code of the server on
communicaion are presented below.
1.TheClient (InFigure4):
To free the gplicaion user, the dient
part iswriting in Java. It is composed of
four parts. One is the bullet of the
Commands which user could send to the
server through the sockets. The other is
the bullet of displaying the data which
comes from the shared memory buffer.
Anocther is the utility bullet for simple
deding with the data of the displaying
bullet. The fourth is a label to display
the message when a adion accurs.
Here given the network communicaion
of the dient (written in Java).
if(socket==null ){
setMsg("Conreding to
SERVER---" + Address+ ":" + Port);
socket=new
Socket(AddressPort);

socket.setSoTimeout(50000);
setMsg("Successully
Conreded to SERVER---" + Address+
":" + Port);
tempStatus=status,
status=11,
}
DataOutputStream out=new
DataOutputStream(socket.getOutputStre
am());
DatalnpuStrean in=new
DatalnpuStrean(socket.getlnputStream
0);
whil g(in.avail able()>0)
inreaByte();

2.The Server:
This part is divided into two parts, a
cron pogram as runnng badkground

and listening the dient request from

network, and a red time modue

resporsible for deaing with IRQ,

exeauting ISR and the command from

the dient.

® Reserve, the cron program runnng
badkground as the norma Linux
process

® Ritcolled.o, the red time modue
initiali zing the red time thread.

User space con process-Reserve

In the system, Reserve is the main
program runnng as the normal process
in the user address ace. This part is a
cron pocess to create the network
socket, deaing with the request of
network conrect, verifying users and
multiusers's instructions, and transiting
the coommand and returning the status
information  after  exeauting the
command, etc. For example, explaining
the system how to verify multiusers's
instructions. In this system, there ae
several particular commands, such as:
START, STOP, CLEAR, REFESH,
SAVE. To run these commands, the
normal Linux process and the red time
process nedl to invalve in at the same
time. The procedure is list. First, the
norma Linux process "fork" a dild
processto rea the data of the RT_FIFO
coming from the red time modue in the
circle. Hereis the code:

if ('fork())
[*Credethe cild processt/

{
FILE *fp;
char id[5] sta;
whil (1)
{
r= open(RTRFIFO,0_RDONLY));



*Read the
RT_FIFO*/

information  of

real(rt,id,4);
real(rt,& sta, 1);
close(rt);
id[4] ="0}
/*id means the normal FIFO, */
fp =fopen(id,"w");
fprintf(fp,"%c" ,sta);
fclose(fp);

}

return 1

}
The normal Linux processaso "fork" a
child process to wtite the data to the
RT_FIFO coming from the pipe creded
by Reserve in the drcle. The wde is
below:
ctl=open(RTWFIFO,0_WRONLY);
if('f ork())
{

umask(0);

mknod(pipe,S_IFIFO|0664,0;
write(ctl,ss7);

[*writing the datato the RT_FIFO*/
readstatus(new_fd,pipe);

whil e(filter(new_fd,ssuser,pipe));

remove(pipe);
exit(0);
}
else dose(new_fd);
}
close(sock_fd);
fclose(logfp);
exit(0);
}
Shared memory buffer:

The shared memory module mbuff.o is
for data being exchanged between

Reserve and Rtcolled.o. Here presented
the two sidesof the source mde ae:

On Reservés side:

#include <mbuff.h>

long *buffer;

buffer=

(long)
mbuff _attadh("RTBuffer", MAXCHANNEL*4);

On Rtcolled.o's side:
#include <mbuff.h>
static long * buffer;
static long
bufferA[MAXCHANNEL],bufferB[MAXCHANNEL
I;
if
((buffer =
mbuff_attach("RTBuffer", MAXCHANNEL *sizeof(bu
fferA[0]))) == NULL)
{
rtl_printf("RT_Colled:allocaes memmory
failure\n");
return(1);
}
#ifdef debug
rtl_printf("RT_Colled:the init_modue reports
the buffer pointer is %ld\n",(long)buffer);
#endif

When a dient request arrives,
"Reserve" forks a child process and this
process is resporsible to the dient
request. Now there ae threeprocessesin
the system, which are the parent process
(Reserve), the child process the red
time process(Rtcll oed.o).

Red time modue:

Thisisthe key part of the system. The
data source produces the interrupt signal
every 201 S, so the interrupt service



shoud be finished in the time between
the interval of the twice IRQ, otherwise
coud na protect the reliable data
First, interrupt initialization. When the
red time task is loaded into kernel
address @ace to exeate & the
Exeautable and Linkable Format. The
procedureislisting below:
int init_modue(void)
{
rtl_hard_dsable irq(IRQ);
rtf_creae(FIFO_Ro,1000;
rtf_creae(FIFO_Wo0,1000;
oub(0xBF,PORT_D);

[* set 8255A&B port in mode 1,PC7 in

read mode*/
oub(0x09 PORT_D);
[* enable INTEA*/
oub(0x04 PORT_D);
[*disable INTEB*/
signal = STOP;
signal2 = STOP;
status.part[0] = STOP,
status.part[1] = STOP,
if
(rtl_request_irg(IRQ,rt_hander) ==
-EBUSY)

{rtl_printf("RT_Collect:lrg %d is
busy. Maybe this programm is arealy
runnng.\n",IRQ);

return(1);
}

rtf_crede_hander(FIFO_Ro,&fifo_
hander);
if
((buffer=
mbuff_attach("RTBuffer", MAX CHANN
EL*sizeof(bufferA[0]))) == NULL)

{

rtl_printf("RT_Colled:alocates
memmory failure\n");

return(l);
}
#ifdef debug
rtl_printf("RT_Colled:the
init_modue reports the buffer pointer is
%I d\n",(long)buffer);

#endif
rtl_hard_enable irq(IRQ);
return(0);

}

3. System Hardware

In this system, there is a 486 PC whaose
CPU is 486DX, with 24M memory, a
ISA based data aquisition cad, and a
NE2000 retwork card. In the designing,
the system could be visited by the ten
clients at the same time through Internet.
Mosdauer spedra data colled cad is
compaosed of a82% chip, courting unit,
logic drcuit. The 8255 chip is the
interface between the wunting unit and
pc, and it works under mode ore.
It could med the performance request as
below:
1.Channdl range: 0-1024
2Maximum driver frequency: 100
HZ
3.Maximum courting frequency(the
limit of 74LS393Chip): 2x10°/S
4 Theworst case: 201 S

4. Results

The remote data acquisition and control
system has been developed at Applied
Magnetics Key Laboratory of the
Educaion Ministry, Lanzhou University.
Espedally in order to redize that the
experimenter could dothetest in the
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Fig.4Theresult of the sample (NigsZnosFe;O, Nano Particle)

home through the Internet. From this
system, it could prove that red time
Linux is a good means to cary out this

jobandisavery goodhard red time OS.

And as known, the source is radioadive
isotope which shoud be harm people.
But now they could do the experiment
anywhere if they want, just through the
network, better than go to the laboratory.
Here presented the result of the sample
(NigsZngsFe;O4 Nano Particle) above.
The x-coordinate is the open channel,
and the y-coordinate is the urnt
correspondng to the dhanndl.
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