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A) Introduction. 
 

The purpose of the dynamic calibration is to determine how well  the Megadac 

ADC and sensors perform as a unit. The process involves testing the 885SH and the 16bit 

ADC of the 5XXXX series Megadac together.  

Different sensors use different kinds of excitation cards coupled with the 885SH 

to measure different physical quantities. For example, PK sensors use a +10V constant 

voltage supply from the SCV884.  LVDT sensors use a +/-15V voltage supply from the 

CB-100 while PG sensors use a constant +/- 10V constant voltage from the CB-100. LE 

sensors use a constant current supply from the SCI-884/120 or 350 card. Since the 

dynamic testing for all types of sensors only involves testing the 885SH(sample and hold) 

card with the ADC module, one may ask if we need to test the system with the current 

supply or voltage supply cards as a whole system. However, one needs to remember that 

all of these supply cards only affect the bias or make an offset to the final readings. These 

kinds of error can be easily eliminated by simple subtraction of a baseline technique to 



 2

the collected data. The real concern of the testing is to make sure that the ADC is 

functioning correctly and to try to find a way to identify potential problems from simple 

dynamic testing.  

 
 
 
 
 
 
 
 
 
B) Equipment required. 

 
- Function generator, HP 33120A,  
- Test fixture A, GPIB connection cable, 
- Computer with Matlab R12 and NI-488.2 driver installed. 
 

Megadac 5008 
+ 

885 SH

Various 
excitation 

cards

Various 
sensors Data Acquisition 

System 
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Make sure the NI-488.2 driver is configured properly (checked by NI-488.2 
troubleshooting wizard). 
 

For the dynamic testing, one needs to have a signal generator, a computer with a 

GPIB connection/driver and Matlab R12 installed. There is also a test fixture used to 

connect the signal generators output to the 885SH inputs. Since most of the dynamic 

sensor signals require the 885SH card gain to be set to 200, the program is also written 

with a gain of 200. However, one needs to make sure that the software gain matches the 

hardware gain in the card’s jumper settings. 

 
C) Calibration principles. 

 
- The main idea of the calibration method is to send out continuously varying 

waveforms to the Megadac, collect the data and compare the data with an ideal 
sample. 

- Bad sensors scenarios -- will be noticed when the Megadac passes the calibration test. 
- Bad excitation cards scenarios -- only affect the bias or make an offset to the final 

readings, therefore can be easily eliminated using post-process techniques (eg. 
subtraction of baseline). 
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D) Development process. 
 
- A complete list of tests is created using the TCS software. These standard list files are 

required to be downloaded to the Megadac to run the appropriate tests.   

- These files were downloaded to the Megadac using a modified version of the 

Tcsload.c program.  

- A separate part of the program was used to start scanning and recording data into the 

Megadac memory. The recorded data was then transferred back to the PC for 

comparison.  

- After some manipulations and conversion of the data using tcsfile.c, Matlab did the 

numerical comparison. Matlab generated a perfect waveform of the signal generator, 

correlated it with the recorded data and performed a statistical analysis. 

 
The development procedure started out by sending out a 1Hz, 20Hz and 40Hz sine 

wave (individually) into the 885SH cards through the test fixture. (We only use a 20Hz 

Sine Wave in the actual calibration procedure for simplicity and because we obtain a 

comparable results with the other three waveforms.) We didn’t use any higher 

frequencies because the internal low pass filter built into the Megadac at 80Hz starts 

cutting the amplitude around 60Hz. The data was collected and transferred back to the PC 

for analysis.  
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The analysis (which was done in Matlab .m files) consisted of eliminating any bias by 

subtracting the data by the average baseline. The processed data should be a sine wave 

with a mean closed to zero. Then, the data was correlated to an ideal sine wave (which is 

generated from Matlab) for comparison. The result was then collected as the mean 

squared error, the mean and the standard deviation. The figure below shows the 

correlated data with the ideal sine wave. Solid line is the data recorded while dashed line 

is the ideal sine wave. All the errors are normalized. The mean squared error measures 

the difference between the recorded data and the ideal data. The mean is to measure any 

abnormality regarding the bias. The standard deviation is a conversion of the MSE to the 

appropriate unit for reference.  
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 The actual waveforms can be shown overlapped on the screen, like the above figure. 

However, it is eliminated in the actual procedure since it doesn’t provide much 

information except for illustrative purposes. The dotted line is the perfect waveform 

while the red stars are the data collected from the Megadac. 

 

All the tests (*.LST files) are generated using the TCS software. An important aspect is 

that the original Tcsfiles program by Optim, which converts the binary format to the 

ASCII format, doesn’t work anymore. It is likely that that some of the commands are out-

dated. So, a binary to ASCII reader is utilized to determine the binary format (S L3 C2 

stands for 1 short integer, 3 long integer, 2 character) of the data file. One also needs to 

be familiar with the format (size) of binary data to understand the codes. For example, 

Short-2bytes (S), Long-4bytes (L), Double-8bytes (D), Float-16bytes (F). 

A useful reference manual, TCS Version 5.0.0 p129-135 was used to understand 

the Optim binary format. However, the actual ASCII format produced by using TCS is 

also slightly different from what is described in the TCS reference manual. After the 

binary conversion, a short integer is multiplied by an engineering unit to convert to the 

right scale using the factor provided by the RcXX_XX.LST file (XX is the channel no.), 

then saved into a file named AcXX_XX.001. 

Since the result from using triangular wave is comparable to the result from using 

sine wave, a sine wave will be used for testing the dynamic Megadac. In addition, the 

slope of a triangular wave is fixed while the slope for a sine wave is varying. Therefore, 

the sine wave should tell a better story about the functionality of the Megadac.  

For an operational Megadac, the error seems to be around 5% and 6% for higher 

frequency. We also have test data for triangular wave. There are a lot of areas that can 

contribute to errors. For example, the 16-bit ADC unit, the electrical noises/static inside 

the Megadac and malfunction of the 885SH cards (Please also see the notes for more 

information). However, under reasonable assumptions, it is safe to assume that any error 

under 10% should be considered as normal and the dynamic Megadac doesn’t need to be 

recalibrated.  

 
E) Compiling procedure. 
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The DOS console program consists of four parts. Most of the sub-routines are taken 

from the Optim Electronics sample of the customer development kits. Some of them 

(from 1993) needed to be updated and modified because they were not complied with the 

new Visual C standard. The procedure is as follows: 

 

1. Use part of Megaload.c to download a test (these are created by TCS with a specific 

name for specific channel configuration) to the Megadac. The test named c00_07 

corresponds to channels 0 to 7, test c08_15 corresponds to channels 8 to 15 and 

similarly for the rest of the channels. 

2. Start scanning and record a data set inside the Megadac memory. Download the 

recorded data to the PC. 

3. Convert the binary data (data_ptr) into short integer format for Matlab to read.  

4. Matlab is coded to read and analyze the data, then output the results to the screen. 

 

Most of the sample C files provided by Optim consist of three parts. 

--The first part contains the functions to handle serial and GPIB communications (only 

GPIB is used for our purposes). 

--The second part contains member functions to handle different operations for the 

Megadac. (For example, load the tags, check the tests, and download the tests to the 

Megadac). 

--The third part is the DOS console interface for the operators to decide which actions to 

perform to the Megadac. 

 

Some major modifications for the Optim files. 

 

1. Replaced send() to sendgp(), send() is reserved for a MS Visual C++ external 

function. 

2. Replaced _dos_findfirst to FindFirstFile which is supported by the new win32 

console application. 

3. Added explicit declaration for malloc() which is required by C++. 

4. Rewrite the read_header and read_footer functions for the Tcsfiles.c. 
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5. Use a newer version of NI-488.2 drivers for complying, Decl-32.h, Gpib-32.obj. 

 

The Matlab programs, getmserr_sin20.m and megaerr_sin20.m, are very self-

explanatory. Basically, it is to generate a perfect sine wave and compare it with an 

imperfect sine wave with 16-bit precision.  

The second part is to clean up the data loaded from the ASCII file. It consists of 

eliminating the baseline (baseline doesn’t affect resolution) and normalizing the 

magnitude to 1.  

Then, we correlate the collected data from Megadac with the ideal samples generated 

from Matlab to measure the mean, standard deviation and mean squared error, all of them 

are the mean values of 4000 comparisons.  

 

Matlab programs used in development: 

--Dlmhdrload2.m, xcorr.m, sawtooth.m, square.m, listfile001.m, meansqerr.m (graphical 

visualization), getmserr_sin20.m, megaerr_sin20.m, getmserr_sin40.m, 

megaerr_sin40.m, getmserr_tri20.m, megaerr_tri20.m, getmserr_sq20.m, 

megaerr_sq20.m 

 

Matlab programs used in actual calibration: 
 
Megaerr1b.m – main program, governs the procedure to read in data and output files. 
Xcorr.m – calculates correlation. 
Getmserr.m – calculates the actual MSE (mean squared error) and standard deviation for 
each channel. 
Dlmhdrload2.m – reads in the ASCII recorded data file generated from Megadac to 
Matlab. 
Listfile001.m – filters out *.001 file for analysis. 
 
 
The procedure is pretty simple and all the source codes are enclosed as attachments. 
 
A programmer may want to be aware of the following information. 
 
Short-2bytes 
Long-4bytes 
Double-8bytes 
Float-16bytes 
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Detail descriptions for the program: 
 
All the procedures are very typical (command means Megdac’s command): 

1. Check the hardware and software configurations to see if they match each other. 

2. Balance the Megadac, like any other test that one creates using TCS DOS. 

3. After everything is checked and matched, we send a command “SCN 1”to start 

scanning. 

4. Another command “RCD 1” is sent to start recording onto the megadac memory. 

5. Then, send “RCD 0” and “SCN 0” to stop recording and scanning. 

6. Using the command “DDZ?” to get info about this test: no of scans, time, date, name. 

A recorded data file is created as “Testname.001”. 

7. Use the command “DDS?” to start downloading the binary data to the host computer.  

8. This size of this binary data stream is controlled the block size (“DTZ block_size”,eg. 

1000). The header of the stream (first 4 bytes) is “DDS “ (There is a space after S. 

Then 2 more bytes of header info. The actual data starts at the 7th byte of the stream. 

There is also an “End” character at the end of each pass of all the channels and the 

scan starts again accordingly. 
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A sample assuming that there are 4 channels: 

Receiving from buffer: 

 

 

 

 

 

 

 

 

 

The data is reconstructed accordingly. 

9. The end of the received buffer is determined by a scan_counter, which basically 

knows the size of the stream and can be decremented accordingly after a scan is 

stored into a short integer array. 

10. Repeat the command “DDS?” until the size of the recorded data file is reached 

(known from “DDZ?”). 

11. Continue with the Matlab part of the procedure which is pretty standard and can be 

easily understood by reading the comments of the file.  

12. An Excel file is also created to store the calibration results electronically. 

13.  The result is shown here. 

 

DDS xxchan1chan2chan3chan4Endchan1chan2chan3chan4Endchan1chan2chan3…. 

Chan1 
Scan1 
Scan2 
Scan3 
… 
… 
… 
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Notes: 
a) It is suggested that all the channels of the Megadac are independent. However, we 

found out that 4 channels out of 8 channels are dependent on each other inputs. The 

influence on the remaining channels is about 1 % of the main input. (It is possible that 

4 channels are processed by one chip while the other 4 are processed by another 

chip.) This doesn’t affect the results too much but operators should be aware of this 

property of the cards. 

b)  While nothing is connected to the inputs of the channels, 4 channels drift to the 

maximum while the other 4 remain around zero. It is another interesting behavior of 

the Megadac. 

c) All the header and related files are stored as megacompile.zip. 

d) Compiling of the executable must include the Matlab library file in the project 

settings, libmx.lib libeng.lib, otherwise linking errors will occur. It is indicated in 

the red circle in the figure below. 
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All necessary files for compiling: 
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F) Calibration procedure. 
 
All the required files are included in one megaload.zip file. Make sure to put all the 

files in the directory c:\xxx\Matlabxxx\bin\win32 for the program to work properly. 

Then one can create a shortcut to access the program megaload.exe or 

megaloadslow.exe from the desktop or anywhere. 

 

1. Enter the GPIB address of the Megadac. 

2. Select a 20Hz, 50mVp-p, sinusoidal wave from the functional generator and connect 

the output to the test fixture A inputs of the Megadac.  

3. Command the Megadac to start recording data, transfer back the recorded data to the 

laptop and compare the results in Matlab numerically in a least square error sense. 

 

 
 

4. At the end of the calibration, make sure to clean up all of the “Testname.001” files. 

Even though the program does have the functions to delete these files, it may not do 

the job if it is terminated abnormally. 
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5. For filing convenience, the result is also stored as a Microsoft Excel file using the 

serial number of the Megadac and the channels as a file name. All the standard 

information is included in the file. A sample is shown here. 
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G) References 

All the development tools, manuals and books are stored at the MnROAD site. 

There are numerous printouts and Megadac reference manuals from Optim Electronics. 

Operators are encouraged to go through all of them for a better understanding of the 

calibration procedure. 
 
H) Program listings. 
 
Megaerr1b.m 
 
%get default data file XXXXXX.001 in the directory 
ddir=pwd; 
file=listfile001(ddir); 
 
[header data]=dlmhdrload2(file,','); 
[data_length no_channels]=size(data); 
 
serial=header(1,:); 
cc=header(2,2:7); 
 
inda=find(serial==','); 
serial=serial(inda(2)+1:inda(2)+6); 
 
outputname=[serial '_' cc '.xls']; 
 
time=data(:,1); 
 
%print results on the screen 
 
for i=2:no_channels, 
    channel=data(:,i); 
    [ms_error(i-1) ,m_error(i-1) ,std_error(i-1)]=getmserr(time,channel); 
     
end 
 
tmp=sprintf('\t\t\tMean Sq. error:\t\tMean:\t\tStd. Dev.:'); 
disp(tmp); 
for i=2:no_channels, 
    tmp2=sprintf('Channel %d:\t%0.5g\t\t%0.5g\t\t%0.5g',(i-1),ms_error(i-1),m_error(i-1),std_error(i-1)); 
    disp(tmp2); 
end 
 
%export the results to a .xls file 
 
fid1=fopen(outputname,'w'); 
 
for j=1:6, 
count1=fprintf(fid1,'%s',header(j,:)); 
count1=fprintf(fid1,'\n'); 
end 
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count1=fprintf(fid1,'\t%s\t\t%s\t\t%s','Mean Sq. error:','Mean:','Std. Dev.:'); 
count1=fprintf(fid1,'\n'); 
 
for i=2:no_channels, 
    count1=fprintf(fid1,'%s %d:\t%0.5g\t\t%0.5g\t\t%0.5g','Channel',(i-1),ms_error(i-1),m_error(i-
1),std_error(i-1)); 
    count1=fprintf(fid1,'\n'); 
end 
 
fclose(fid1); 
 
 
getmserr.m 
 
function [ms_error,m_error ,std_error]=getmserr(time,channel) 
%different testing frequencies settings, default 20Hz.  
f1=1; 
f2=20; 
f3=40; 
 
%%%%%%%%%%%generate perfect data%%%%%%%%%%%% 
y=sin(2*pi*f2*time); 
%%%%%%%%%%%generate imperfect data with 16 bits precision. 
% y=round(sin(2*pi*f3*time)./2^-16).*2^-16; 
 
%%%%%%%%%%%clean up raw data%%%%%%%%%%%%%%%%% 
channel=channel-mean(channel); 
max_value=max(channel); 
channel=channel./max(channel); 
[correl lags]=xcorr(y,channel); 
 
[max_cor_val max_cor_pos]=max(correl); 
max_lags=lags(max_cor_pos); 
max_lags=mod(max_lags,500); 
 
ms_error=mean((y(600:4600)-channel((600-max_lags):(4600-max_lags))).^2); 
m_error=mean(y(600:4600)-channel((600-max_lags):(4600-max_lags))); 
std_error=std(y(600:4600)-channel((600-max_lags):(4600-max_lags))); 
max_ue=max_value*std_error; 
 
%plot the data after correlation. 
% plot(time,y); 
% hold; 
% plot(time+0.0005*max_lags,channel,'r:'); 
% grid; 
 
 
dlmhdrload2.m 
 
function [header, data]=dlmhdrload1(file,dlm) 
% Created by: Sophia Suo, Eaton Corportion 
% Date: 7/10/97 
% 
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%  file=input('Open file:','s'); 
fid = fopen(file); 
if fid==-1 
  error('File not found or permission denied'); 
  end 
 
% Initialize loop variables 
% We store the number of lines in the header, and the maximum length 
% of any one line in the header.  These are used later in assigning 
% the 'header' output variable. 
no_lines = 0; 
max_line = 0; 
ncols = 0; 
data = []; 
 
% Start processing. 
line = fgetl(fid); 
line1=line; 
if ~isstr(line) 
  disp('Warning: file contains no header and no data') 
  end; 
[data, ncols, errmsg, nxtindex] = sscanf(line, '%g,'); 
 
if dlm == ' ' 
    %for fixed length file, space-delimited. 
    line2=fgetl(fid); 
    line3=fgetl(fid); 
    line4=fgetl(fid); 
    line5=fgetl(fid); 
    line6=fgetl(fid); 
    no_lines=6; 
    max_line=length(line6); 
    line7=fgetl(fid); 
    firstline=line7; 
else 
 
while isempty(data)|(nxtindex==1) 
  no_lines = no_lines+1; 
  max_line = max([max_line, length(line)]); 
  % Create unique variable to hold this line of text information. 
  % Store the last-read line in this variable. 
  eval(['line', num2str(no_lines), '=line;']); 
  line = fgetl(fid); 
  if ~isstr(line) 
    disp('Warning: file contains no data') 
    break 
    end; 
  [data, ncols, errmsg, nxtindex] = sscanf(line, '%g,'); 
  end % while 
   
  data=[]; 
  firstline=line; 
end 
    fclose(fid); 
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%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%% 
  if isempty(firstline), error('File is empty.'); end 
 
if dlm == ' ' 
  %count = length(findrun(firstline == dlm)); 
  
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%% 
  %for fixed length file 
   
  count = sum(firstline == '.')-1; 
 
%   if firstline(1)==' ', count = count-1; end 
else  
 
    if dlm == '\t' 
        count=sum(firstline == '.')-1; 
    else 
        count = sum(firstline == dlm); 
    end 
end 
 
 
 
ncols = count + 1; 
n=ncols; 
nrows=-1; 
format = [repmat('%f',1,ncols)]; 
 
  if dlm == ' ' 
      [cols{1:n}] = textread(file,format,nrows,'headerlines',6); 
  else 
    %dlm = sprintf([dlm '\n']); 
    whitespace = setdiff(sprintf(' \b\r\t'),dlm); 
    [cols{1:n}] = textread(file,format,nrows,'delimiter',dlm, ... 
                     'whitespace',whitespace,'headerlines',no_lines); 
  end 
  %%%%%%%%%%%%%% 
  %modification for R12 
  %cols{1}(1)=[]; 
  cols; 
  %%%%%%%%%%%%%% 
data=[cols{1,:}]; 
%tmp1=data(:,1); 
 
 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%% 
% modifications for R12 
 
header = char(' '*ones(no_lines, max_line)); 
for i = 1:(no_lines) 
  varname = ['line' num2str(i)]; 
  if isempty(eval(varname))  
   header(i, 1)=' ';  
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else 
   header(i, 1:length(eval(varname)))=eval(varname); 
end 
 
  end 
  
listfile001.m  
 
function [f_names]=listfile(dd) 
 
loc=[]; 
 
if nargin <1 
   f_info=dir('.'); 
else 
   f_info=dir(dd); 
end 
 
files={f_info.name}; 
 
for i=1:length(files), 
    
   if length(files{i}) > 4 
      if strcmpi(files{i}(length(files{i})-3:length(files{i})),'.001') 
         loc=[loc i]; 
      end 
   end 
end 
 
f_names={files{loc}}; 
f_names=f_names'; 
f_names=f_names{1}; 
 
Xcorr.m 
 
function [c,lags] = xcorr(x,varargin) 
%XCORR Cross-correlation function estimates. 
%   C = XCORR(A,B), where A and B are length M vectors (M>1), returns 
%   the length 2*M-1 cross-correlation sequence C. If A and B are of 
%   different length, the shortest one is zero-padded.  C will be a 
%   row vector if A is a row vector, and a column vector if A is a  
%   column vector. 
% 
%   XCORR produces an estimate of the correlation between two random 
%   (jointly stationary) sequences: 
%          C(m) = E[A(n+m)*conj(B(n))] = E[A(n)*conj(B(n-m))] 
%   It is also the deterministic correlation between two deterministic 
%   signals. 
% 
%   XCORR(A), when A is a vector, is the auto-correlation sequence.    
%   XCORR(A), when A is an M-by-N matrix, is a large matrix with 
%   2*M-1 rows whose N^2 columns contain the cross-correlation 
%   sequences for all combinations of the columns of A. 
%   The zeroth lag of the output correlation is in the middle of the  
%   sequence, at element or row M. 
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% 
%   XCORR(...,MAXLAG) computes the (auto/cross) correlation over the 
%   range of lags:  -MAXLAG to MAXLAG, i.e., 2*MAXLAG+1 lags. 
%   If missing, default is MAXLAG = M-1. 
% 
%   [C,LAGS] = XCORR(...)  returns a vector of lag indices (LAGS). 
% 
%   XCORR(...,SCALEOPT), normalizes the correlation according to SCALEOPT: 
%     'biased'   - scales the raw cross-correlation by 1/M. 
%     'unbiased' - scales the raw correlation by 1/(M-abs(lags)). 
%     'coeff'    - normalizes the sequence so that the auto-correlations 
%                  at zero lag are identically 1.0. 
%     'none'     - no scaling (this is the default). 
% 
%   See also XCOV, CORRCOEF, CONV, COV and XCORR2. 
 
%   Author(s): R. Losada 
%   Copyright 1988-2000 The MathWorks, Inc. 
%   $Revision: 1.13 $  $Date: 2000/09/11 19:29:20 $  
% 
%   References: 
%     S.J. Orfanidis, "Optimum Signal Processing. An Introduction" 
%     2nd Ed. Macmillan, 1988. 
 
error(nargchk(1,4,nargin)); 
 
[x,nshift] = shiftdim(x); 
[xIsMatrix,autoFlag,maxlag,scaleType,msg] = parseinput(x,varargin{:}); 
error(msg); 
 
if xIsMatrix, 
 [c,M,N] = matrixCorr(x,maxlag); 
else 
 [c,M,N] = vectorXcorr(x,autoFlag,maxlag,varargin{:}); 
end 
 
% Force correlation to be real when inputs are real 
c = forceRealCorr(c,x,autoFlag,varargin{:}); 
 
 
lags = [-maxlag:maxlag]; 
 
 
% Keep only the lags we want and move negative lags before positive lags 
if maxlag >= M, 
 c = [zeros(maxlag-M+1,N^2);c(end-M+2:end,:);c(1:M,:);zeros(maxlag-M+1,N^2)]; 
else 
 c = [c(end-maxlag+1:end,:);c(1:maxlag+1,:)]; 
end 
 
% Scale as specified 
[c,msg] = scaleXcorr(c,xIsMatrix,scaleType,autoFlag,M,maxlag,lags,x,varargin{:}); 
error(msg); 
 
% If first vector is a row, return a row 
c = shiftdim(c,-nshift); 
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%---------------------------------------------------------------- 
function [c,M,N] = matrixCorr(x,maxlag) 
% Compute all possible auto- and cross-correlations for a matrix input 
 
[M,N] = size(x); 
 
X = fft(x,2^nextpow2(2*M-1)); 
 
Xc = conj(X); 
 
C = []; 
for n =1:N, 
 C = [C,repmat(X(:,n),1,N).*Xc]; 
end 
c = ifft(C); 
 
%---------------------------------------------------------------- 
function [c,M,N] = vectorXcorr(x,autoFlag,maxlag,varargin) 
% Compute auto- or cross-correlation for vector inputs 
 
x = x(:); 
 
[M,N] = size(x); 
 
if autoFlag, 
 % Autocorrelation 
 % Compute correlation via FFT 
 X = fft(x,2^nextpow2(2*M-1)); 
 c = ifft(abs(X).^2); 
  
else, 
 % xcorrelation 
 y = varargin{1}; 
 y = y(:); 
 L = length(y); 
  
 % Cache the length(x) 
 Mcached = M; 
  
 % Recompute length(x) in case length(y) > length(x) 
 M = max(Mcached,L); 
  
    if (L ~= Mcached) & any([L./Mcached, Mcached./L] > 10), 
 
  % Vector sizes differ by a factor greater than 10, 
  % fftfilt is faster 
  neg_c = conj(fftfilt(conj(x),flipud(y))); % negative lags 
  pos_c = flipud(fftfilt(conj(y),flipud(x))); % positive lags 
   
  % Make them of almost equal length (remove zero-th lag from neg) 
  lneg = length(neg_c); lpos = length(pos_c); 
  neg_c = [zeros(lpos-lneg,1);neg_c(1:end-1)]; 
  pos_c = [pos_c;zeros(lneg-lpos,1)]; 
   
  c = [pos_c;neg_c]; 
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 else 
  if L ~= Mcached, 
   % Force equal lengths 
   if L > Mcached 
    x = [x;zeros(L-Mcached,1)]; 
     
   else, 
    y = [y;zeros(Mcached-L,1)]; 
   end          
  end 
   
  % Transform both vectors 
  X = fft(x,2^nextpow2(2*M-1)); 
  Y = fft(y,2^nextpow2(2*M-1)); 
   
  % Compute cross-correlation 
  c = ifft(X.*conj(Y)); 
 end 
end 
  
%---------------------------------------------------------------- 
function [c,msg] = scaleXcorr(c,xIsMatrix,scaleType,autoFlag,... 
 M,maxlag,lags,x,varargin) 
% Scale correlation as specified 
 
msg = ''; 
 
switch scaleType, 
case 'none', 
 return 
case 'biased',  
 % Scales the raw cross-correlation by 1/M. 
 c = c./M; 
case 'unbiased',  
 % Scales the raw correlation by 1/(M-abs(lags)). 
 scale = (M-abs(lags)).'; 
 scale(scale<=0)=1; % avoid divide by zero, when correlation is zero 
  
 if xIsMatrix, 
  scale = repmat(scale,1,size(c,2)); 
 end 
 c = c./scale; 
case 'coeff', 
 % Normalizes the sequence so that the auto-correlations 
 % at zero lag are identically 1.0. 
 if ~autoFlag, 
  % xcorr(x,y) 
  % Compute autocorrelations at zero lag 
  cxx0 = sum(abs(x).^2); 
  cyy0 = sum(abs(varargin{1}).^2); 
  scale = sqrt(cxx0*cyy0); 
  c = c./scale; 
 else, 
  if ~xIsMatrix, 
   % Autocorrelation case, simply normalize by c[0] 
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   c = c./c(maxlag+1); 
  else, 
   % Compute the indices corresponding to the columns for which 
   % we have autocorrelations (e.g. if c = n by 9, the autocorrelations 
   % are at columns [1,5,9] the other columns are cross-correlations). 
   [mc,nc] = size(c); 
   jkl = reshape(1:nc,sqrt(nc),sqrt(nc))'; 
   tmp = sqrt(c(maxlag+1,diag(jkl))); 
   tmp = tmp(:)*tmp;  
   cdiv = repmat(tmp(:).',mc,1); 
   c = c ./ cdiv; % The autocorrelations at zero-lag are normalized to 
   % one 
  end 
 end 
end  
 
%---------------------------------------------------------------- 
function [xIsMatrix,autoFlag,maxlag,scaleType,msg] = parseinput(x,varargin) 
%    Parse the input and determine optional parameters: 
% 
%    Outputs: 
%       xIsMatrix - flag indicating if x is a matrix 
%       AUTOFLAG  - 1 if autocorrelation, 0 if xcorrelation 
%       maxlag    - Number or lags to compute 
%       scaleType - String with the type of scaling wanted 
%       msg       - possible error message 
 
% Set some defaults 
msg = ''; 
scaleType = ''; 
autoFlag = 1; % Assume autocorrelation until proven otherwise 
maxlag = [];  
 
errMsg = 'Input argument is not recognized.'; 
 
switch nargin, 
case 2, 
 % Can be (x,y), (x,maxlag), or (x,scaleType) 
 if ischar(varargin{1}), 
  % Second arg is scaleType 
  scaleType = varargin{1}; 
   
 elseif isnumeric(varargin{1}), 
  % Can be y or maxlag 
  if length(varargin{1}) == 1, 
   maxlag = varargin{1}; 
  else 
   autoFlag = 0; 
   y = varargin{1}; 
  end 
 else 
  % Not recognized 
  msg = errMsg; 
  return 
 end 
case 3, 
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 % Can be (x,y,maxlag), (x,maxlag,scaleType) or (x,y,scaleType) 
 maxlagflag = 0; % By default, assume 3rd arg is not maxlag 
 if ischar(varargin{2}), 
  % Must be scaletype 
  scaleType = varargin{2}; 
   
 elseif isnumeric(varargin{2}), 
  % Must be maxlag 
  maxlagflag = 1; 
  maxlag = varargin{2}; 
   
 else 
  % Not recognized 
  msg = errMsg; 
  return 
 end 
  
 if isnumeric(varargin{1}), 
  if maxlagflag, 
   autoFlag = 0; 
   y = varargin{1}; 
  else 
   % Can be y or maxlag 
   if length(varargin{1}) == 1, 
    maxlag = varargin{1}; 
   else 
    autoFlag = 0; 
    y = varargin{1}; 
   end 
  end 
 else 
  % Not recognized 
  msg = errMsg; 
  return 
 end 
  
case 4, 
 % Must be (x,y,maxlag,scaleType) 
 autoFlag = 0; 
 y = varargin{1}; 
  
 maxlag = varargin{2}; 
  
 scaleType = varargin{3}; 
end 
 
% Determine if x is a matrix or a vector 
[xIsMatrix,m] = parse_x(x); 
 
 
 
if ~autoFlag, 
 % Test y for correctness 
 [maxlag,msg] = parse_y(y,m,xIsMatrix,maxlag); 
 if ~isempty(msg), 
  return 
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 end 
end 
 
[maxlag,msg] = parse_maxlag(maxlag,m); 
if ~isempty(msg), 
 return 
end 
 
 
% Test the scaleType validity 
[scaleType,msg] = parse_scaleType(scaleType,errMsg,autoFlag,m,varargin{:}); 
if ~isempty(msg), 
 return 
end 
 
  
%------------------------------------------------------------------- 
function [xIsMatrix,m] = parse_x(x) 
 
 
xIsMatrix = (size(x,2) > 1); 
 
m = size(x,1); 
 
 
%------------------------------------------------------------------- 
function [maxlag,msg] = parse_y(y,m,xIsMatrix,maxlag) 
msg = ''; 
[my,ny] = size(y); 
if ~any([my,ny] == 1), 
 % Second arg is a matrix, error 
 msg = 'B must be a vector (min(size(B))==1).'; 
 return 
end 
 
if xIsMatrix, 
 % Can't do xcorr(matrix,vector) 
 msg = 'When B is a vector, A must be a vector.'; 
 return 
end 
if (length(y) > m) & isempty(maxlag), 
 % Compute the default maxlag based on the length of y 
 maxlag = length(y) - 1; 
end 
 
%------------------------------------------------------------------- 
function [maxlag,msg] = parse_maxlag(maxlag,m) 
msg = ''; 
if isempty(maxlag), 
 % Defaul hasn't been assigned yet, do so 
 maxlag = m-1; 
else  
 % Test maxlag for correctness  
 if  length(maxlag)>1 
  msg = 'Maximum lag must be a scalar.'; 
  return 
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 end  
 if maxlag < 0, 
  maxlag = abs(maxlag); 
 end 
 if maxlag ~= round(maxlag), 
  msg = 'Maximum lag must be an integer.'; 
 end 
end 
 
%-------------------------------------------------------------------- 
function c = forceRealCorr(c,x,autoFlag,varargin) 
% Force correlation to be real when inputs are real 
 
forceReal = 0; % Flag to determine whether we should force real corr 
 
if (isreal(x) & autoFlag) | (isreal(x) & isreal(varargin{1})), 
 forceReal = 1; 
end 
 
 
if forceReal, 
 c = real(c); 
end 
 
%-------------------------------------------------------------------- 
function [scaleType,msg] = parse_scaleType(scaleType,errMsg,autoFlag,m,varargin) 
msg = ''; 
if isempty(scaleType), 
 scaleType = 'none'; 
else 
 scaleOpts = {'biased','unbiased','coeff','none'}; 
 indx = strmatch(lower(scaleType),scaleOpts); 
  
 if isempty(indx), 
  msg = errMsg; 
  return 
 else 
  scaleType = scaleOpts{indx}; 
 end 
  
 if ~autoFlag & ~strcmpi(scaleType,'none') &(m ~= length(varargin{1})), 
  msg = 'Scale option must be ''none'' for different length vectors A and B.'; 
  return 
 end 
end 
 
% EOF 
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megaload.c 
 
/* 
 
TCS Toolkit - TCSLOAD.C v6.0.0 
Copyright (c) 1991-1993 Optim Electronics Corporation 
12401 Middlebrook Road 
Germantown, MD 20874 
(301) 428 - 7200 
 
This program reads the list files for a test created in TCS and downloads 
the information to the Megadac.  The purpose of this code is to show the 
TCS user how to read these files and is intended for those users who 
need to do more with the downloading process. 
 
The user is free to modify this code.  However, Optim Electronics is 
not responsible for this code once it is modified. 
 
To compile this program in Microsoft C, type one of the following: 
 cl -DGPIB tcsload.c mcib.obj 
 cl -DSERIAL tcsload.c midios.c mid.obj 
 cl -DGPIB -DSERIAL tcsload.c midios.c mcib.obj mid.obj 
This program was tested using Microsoft C v7.0 
 
*/ 
 
/* 
 
Modified by Wing C Lau from the ECE department of University of Minnesota 
for the contract "Dynamic MegaDAC calibration". 2001. 
 
 
*/ 
 
 
#include <ctype.h> 
#include <dos.h> 
#include <math.h> 
#include <stdio.h> 
#include <stdlib.h> 
#include <string.h> 
#include <time.h> 
#include <windows.h> 
#include "engine.h" 
 
#define  BUFSIZE 512 
 
/* 
The following constants are used to control whether GPIB or Serial 
Communications or both are included in the compile.  If you are interested 
in one or both of these communication types, uncomment the appropriate 
line(s), or define it during compile time with the -D option. 
#define GPIB 
#define SERIAL 
*/ 
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#define GPIB 
#if defined(GPIB) 
 
#include "decl-32.h" 
 
/* 
The following constants and variables are used for 
GPIB communications only. 
*/ 
 
#define MAV  0x10   /* Bit map for Message Available in serial poll */ 
 
static short board;             /* The board value returned by ibfind */ 
static short device;            /* The device value returned by ibfind */ 
static char  ieee_device[10];   /* Holds the string with the device name */ 
static char *ieee_messages[] = { 
  "DOS Error", 
  "Function requires GPIB Board to be CIC", 
  "No Listener on write function", 
  "GPIB Board not addressed correctly", 
  "Invalid argument to function call", 
  "GPIB Board not System Controller as required", 
  "I/O Operation aborted", 
  "Non-existent GPIB board", 
  "", 
  "", 
  "I/O started before previous operation completed", 
  "No capability for operation", 
  "File system error", 
  "Command error during device call", 
  "Serial Poll status byte lost", 
  "SRQ stuck in ON position" 
}; 
static int    ieee_timeouts[] = { 
  TNONE,  T10us,  T30us,  T100us, T300us, T1ms,   T3ms,   T10ms,  T30ms, 
  T100ms, T300ms, T1s,    T3s,    T10s,   T30s,   T100s,  T300s,  T1000s 
}; 
#endif 
 
#if defined(SERIAL) 
 
/* 
The following constants and variables are used for 
serial communications only. 
*/ 
 
#include "midio.h" 
 
#define OVERRUN  0x0200    /* Bit map for Mid Status Overrun Error */ 
#define PARITY   0x0400    /* Bit map for Mid Status Parity Error */ 
#define FRAMING  0x0800    /* Bit map for Mid Status Framing Error */ 
#define BREAK_D  0x1000    /* Bit map for Mid Status Break Detected */ 
#define TIME_OUT 0x8000    /* Bit map for Mid Status Time Out */ 
 
static unsigned short  serial_port = 0;     /* The serial port to use */ 
static unsigned short  number_of_ports = 0; /* The total number of ports */ 
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static unsigned short  receive_count;       /* Number of bytes to receive */ 
static clock_t         time1;               /* Used to calculate timeouts */ 
static clock_t         time2; 
static double          elapsed; 
static double          timeout; 
static double          baud_rate; 
static double          serial_timeout;      /* The current serial timeout */ 
static unsigned char   serial_number;       /* The serial command number */ 
static unsigned char   checksum;            /* The current checksum */ 
static unsigned char  *checksum_buffer;     /* Pointer to current buffer */ 
static char            serial_buffer[10];   /* Temporary buffer */ 
static double          serial_timeouts[] = { 
  0.0,    1.0E-5, 3.0E-5, 0.0001, 0.0003, 0.001,  0.003,  0.01,   0.03, 
  0.1,    0.3,    1.0,    3.0,    10.0,   30.0,   100.0,  300.0,  1000.0 
}; 
static void (interrupt far *serial_interrupt[5])(); 
 
#endif 
 
 
/* 
The following constants and variables are used for all communication modes 
*/ 
 
 
/* Communication types */ 
 
#define IEEE488  1 
#define RS232    2 
#define RS422    3 
#define RS485    4 
 
#define TO_NONE  0 
#define TO_3US   1 
#define TO_30US  2 
#define TO_100US 3 
#define TO_300US 4 
#define TO_1MS   5 
#define TO_3MS   6 
#define TO_10MS  7 
#define TO_30MS  8 
#define TO_100MS 9 
#define TO_300MS 10 
#define TO_1S    11 
#define TO_3S    12 
#define TO_10S   13 
#define TO_30S   14 
#define TO_100S  15 
#define TO_300S  16 
#define TO_1000S 17 
 
static unsigned short comm_type;         /* The type of communciations   */ 
static unsigned short device_address;    /* The address of the Megadac   */ 
static unsigned short serial_poll_byte;  /* The serial poll information */ 
static unsigned short bytes_received;    /* The number of bytes received */ 
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static char           megadac_command[80]; 
 
static char                    data_set_date[10]; 
static char                    data_set_time[10]; 
static short                   counts[300]; 
static short                  *data_ptr; 
static char      serial_info[25]; 
 
 
/* 
The Crystal Frequency of the Megadac (Firmware v3.0.0 and above). 
*/ 
 
#define  CRYSTAL_FREQ                   2.7648e6 
 
/* 
These are the config type definitions 
*/ 
 
#define  CONFIG_NAME_SIZE               8 
 
/* 
The definitions for where_to_record 
*/ 
 
#define  HOST_COMPUTER                  0 
#define  MEGADAC_MEMORY                 1 
#define  MEGADAC_MEDIA                  2 
#define  WHERE_TO_RECORD_SIZE           3 
 
/* 
The definitions for start_event_on and stop_event_on 
*/ 
 
#define  TCS_CONTROL                    0 
#define  MEGADAC_DATA_LIMITS            1 
#define  MEGADAC_EXTERNAL_EVENT         2 
#define  MEGADAC_FRONT_PANEL            3 
#define  RECORD_CONTROL_SIZE            4 
 
/* 
The definitions for the type of addressing 
*/ 
#define  TYPE_OF_ADDRESSING_INITIAL     0 
#define  TYPE_OF_ADDRESSING_SPECIAL     1 
#define  TYPE_OF_ADDRESSING_STANDARD    2 
#define  TYPE_OF_ADDRESSING_SIZE        3 
 
/* 
The definitions for the type of the A/D 
*/ 
#define  TYPE_OF_AD_5512                0 
#define  TYPE_OF_AD_5516                1 
#define  TYPE_OF_AD_3016                2 
#define  TYPE_OF_AD_5616                3 
#define  TYPE_OF_AD_SIZE                4 
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/* 
The definitions for megadac_special_operations 
*/ 
#define  SPECIAL_OPERATION_NONE          0 
#define  SPECIAL_OPERATION_RAM_DISK      1 
#define  SPECIAL_OPERATION_BIN_COUNTING  2 
#define  SPECIAL_OPERATION_PEAK_PICK     3 
#define  SPECIAL_OPERATION_SIZE          4 
 
/* 
The definitions for peak_operation_mode 
*/ 
#define  PEAK_MODE_LIMIT_PEAKS           0 
#define  PEAK_MODE_MAXS_OF_DATA_SET      1 
#define  PEAK_MODE_MINS_OF_DATA_SET      2 
#define  PEAK_MODE_MAXS_AND_MINS         3 
#define  PEAK_MODE_SEQUENTIAL_PEAKS      4 
#define  PEAK_MODE_INTERVAL_PEAKS        5 
#define  PEAK_MODE_SIZE                  6 
 
/* 
These are the definitions to be used for the sensor library. 
*/ 
 
#define  SENSOR_NAME_SIZE               10 
 
/* 
These are the sensor type definitions. 
*/ 
 
#define  SENSOR_TYPE_ACCELERATION       0 
#define  SENSOR_TYPE_DIGITAL            1 
#define  SENSOR_TYPE_DISPLACEMENT       2 
#define  SENSOR_TYPE_FREQUENCY          3 
#define  SENSOR_TYPE_LOAD               4 
#define  SENSOR_TYPE_OTHER              5 
#define  SENSOR_TYPE_PERIOD             6 
#define  SENSOR_TYPE_PRESSURE           7 
#define  SENSOR_TYPE_RATE               8 
#define  SENSOR_TYPE_STRAIN             9 
#define  SENSOR_TYPE_TEMPERATURE        10 
#define  SENSOR_TYPE_TOTALIZER          11 
#define  SENSOR_TYPE_VOLTAGE            12 
 
/* 
These are the values for controlling the various scrolling fields. 
*/ 
 
#define  INPUT_CARD_885D                0 
#define  INPUT_CARD_885SH               1 
#define  INPUT_CARD_682SH1              2 
#define  INPUT_CARD_5884TD              3 
#define  INPUT_CARD_604CHA1             4 
#define  INPUT_CARD_614IE1              5 
#define  INPUT_CARD_624ACX1             6 
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#define  INPUT_CARD_694SH1              7 
#define  INPUT_CARD_604CHA              8 
#define  INPUT_CARD_614IE               9 
#define  INPUT_CARD_624ACX              10 
#define  INPUT_CARD_684SH1              11 
#define  INPUT_CARD_804CHA              12 
#define  INPUT_CARD_814IE               13 
#define  INPUT_CARD_824ACX              14 
#define  INPUT_CARD_884FB1              15 
#define  INPUT_CARD_808QB               16 
#define  INPUT_CARD_808FB               17 
#define  INPUT_CARD_808FB1              18 
#define  INPUT_CARD_808D                19 
#define  INPUT_CARD_808D1               20 
#define  INPUT_CARD_816TC               21 
#define  INPUT_CARD_816D                22 
#define  INPUT_CARD_832SE               23 
#define  INPUT_CARD_3884VW1K            24 
#define  INPUT_CARD_3884VW2K            25 
#define  INPUT_CARD_3884VW3K            26 
#define  INPUT_CARD_3884VW4K            27 
#define  INPUT_CARD_3884WM              28 
#define  INPUT_CARD_PCM64               29 
#define  INPUT_CARD_TM5002              30 
#define  INPUT_CARD_TM5004              31 
#define  INPUT_CARD_DI5032              32 
#define  INPUT_CARD_IRIGB               33 
#define  INPUT_CARDS_SIZE               34 
 
#define  EXCITATION_SOURCE_NONE         0 
#define  EXCITATION_SOURCE_SCI          1 
#define  EXCITATION_SOURCE_SCV          2 
#define  EXCITATION_SOURCE_CARD         3 
#define  EXCITATION_SOURCE_VOLTAGE      4 
#define  EXCITATION_SOURCES_SIZE        5 
 
#define  EXCITATION_VALUE_SCV_2         0 
#define  EXCITATION_VALUE_SCV_4         1 
#define  EXCITATION_VALUE_SCV_6         2 
#define  EXCITATION_VALUE_SCV_8         3 
#define  EXCITATION_VALUE_SCV_10        4 
#define  EXCITATION_VALUE_SCV_12        5 
#define  EXCITATION_VALUE_682_0         6 
#define  EXCITATION_VALUE_682_2P5       7 
#define  EXCITATION_VALUE_682_5         8 
#define  EXCITATION_VALUE_682_10        9 
#define  EXCITATION_VALUE_SCI_10P4      10 
#define  EXCITATION_VALUE_SCI_3P6       11 
#define  EXCITATION_VALUE_SCI_2P0       12 
#define  EXCITATION_VALUE_808_2         13 
#define  EXCITATION_VALUE_808_4         14 
#define  EXCITATION_VALUE_808_5         15 
#define  EXCITATION_VALUE_808_10        16 
#define  EXCITATION_VALUES_SIZE         17 
 
#define  FILTER_TYPE_SFF                0 
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#define  FILTER_TYPE_WB                 1 
#define  FILTER_TYPES_SIZE              2 
 
#define  PRECISION_TYPE_SINGLE          0 
#define  PRECISION_TYPE_DOUBLE          1 
#define  PRECISION_TYPES_SIZE           2 
 
/* 
These are the tag definitions. 
*/ 
 
#define  EXP_TAG_SIZE                   8 
 
#define  CAL_TYPE_NONE                  0 
#define  CAL_TYPE_VCAL                  1 
#define  CAL_TYPE_ICAL                  2 
#define  CAL_TYPE_RCAL                  3 
#define  CAL_TYPE_EXT                   4 
#define  CAL_TYPES_SIZE                 5 
 
#define  BIN_METHOD_NONE                0 
#define  BIN_METHOD_RAINFLOW            1 
#define  BIN_METHOD_RAINFLOW_V_MEAN     2 
#define  BIN_METHOD_TIME_AT_LEVEL       3 
#define  BIN_METHOD_MARKOVIAN           4 
#define  BIN_METHOD_PEAK_PICK_DATA      5 
#define  BIN_METHOD_SIZE                6 
 
#define  BIN_OPERATION_MEAN_DATASET     0 
#define  BIN_OPERATION_MEAN_ALLDATA     1 
#define  BIN_OPERATION_AUTO_DATASET     2 
#define  BIN_OPERATION_AUTO_ALLDATA     3 
#define  BIN_OPERATION_SIZE             4 
 
/* 
These function macros are used to test if a buffer is equal or not 
equal to spaces, to test if two buffers are equal or not equal, or 
to convert a string into an integer or a double precision floating 
point number.  The functions memtst, btoi, and btof are defined below. 
*/ 
 
#define not_spaces(a)            memtst(a, ' ', sizeof(a)) 
#define spaces(a)               !memtst(a, ' ', sizeof(a)) 
#define not_equal(a,b)           memcmp(a, b, sizeof(a)) 
#define equal(a,b)              !memcmp(a, b, sizeof(a)) 
#define asc_to_int(a)            btoi(a, sizeof(a)) 
#define asc_to_float(a)          btof(a, sizeof(a)) 
 
/* 
The following structures overlay the buffer information from the 
test configuration library file. 
*/ 
 
struct config_header { 
  char    config_name[CONFIG_NAME_SIZE]; 
  char    reserved1[2]; 



 34

  char    file_name[7]; 
  char    reserved2[3]; 
  char    test_description[40]; 
  char    check_phase[1]; 
  char    version_number[6]; 
  char    file_created_by[3]; 
  char    date[10]; 
  char    time[10]; 
  char    reserved3[10]; 
  char    extended_description[200]; 
}; 
 
struct define_entry { 
  char    config_name[CONFIG_NAME_SIZE]; 
  char    reserved1[25]; 
  char    where_to_record[14]; 
  char    reserved2[1]; 
  char    number_of_tags_in_primary_scan[3]; 
  char    megadac_scan_speed_per_second[10]; 
  char    pre_trigger_time_in_seconds[7]; 
  char    start_event_on[22]; 
  char    stop_event_on[22]; 
  char    post_trigger_time_in_seconds[7]; 
  char    capture_as_a_single_data_set[1]; 
  char    max_data_sets_to_capture[3]; 
  char    system_filter_frequency[10]; 
  char    external_clock[1]; 
  char    sample_and_hold[1]; 
  char    auto_restart[1]; 
  char    submultiplexing[1]; 
  char    number_of_tags_in_sub_level_2[3]; 
  char    submultiplexing_level_2[10]; 
  char    number_of_tags_in_sub_level_3[3]; 
  char    submultiplexing_level_3[10]; 
  char    number_of_tags_in_sub_level_4[3]; 
  char    submultiplexing_level_4[10]; 
  char    megadac_special_operation[12]; 
  char    reserved3[5]; 
  char    verify[1]; 
  char    interval_mode[1]; 
  char    peak_operation_mode[16]; 
  char    peak_skip_size[3]; 
  char    peak_noise_filter[5]; 
  char    perform_rainflow[1]; 
  char    type_of_addressing[8]; 
  char    type_of_AD[7]; 
  char    megadac_alarms[1]; 
  char    megadac_output_channels[1]; 
  char    address_of_megadac[1]; 
  char    pseudo_tags_and_xforms[1]; 
  char    tcs_fixed_alarms[1]; 
  char    tcs_slope_alarms[1]; 
  char    digital_monitors[1]; 
  char    plots[1]; 
  char    event_markers[1]; 
  char    archive_size[3]; 
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  char    size_of_AD[2]; 
  char    automatically_balance[1]; 
  char    automatic_transfers[1]; 
  char    reserved4[1]; 
  char    archive_max_hours[2]; 
  char    archive_max_minutes[2]; 
  char    archive_max_seconds[2]; 
  char    display_card_gains[1]; 
  char    notebook[1]; 
  char    how_to_capture[8]; 
  char    transfer_memory_test_to_media[1]; 
  char    peak_detect[1]; 
  char    host_one_scan_only[1]; 
  char    bal_cal_timer[3]; 
  char    cal_percent_error[3]; 
  char    peak_process_all_scans[1]; 
  char    number_of_tags_to_int_peak[3]; 
  char    int_peak_test_duration_hours[3]; 
  char    int_peak_test_duration_minutes[2]; 
  char    int_peak_duration_minutes[2]; 
  char    int_peak_duration_seconds[2]; 
  char    reserved5[10]; 
}; 
 
struct check_entry { 
  char    config_name[CONFIG_NAME_SIZE]; 
  char    reserved1[2]; 
  char    test_configuration_check_phase[11]; 
  char    sensors_check_phase[11]; 
  char    tags_check_phase[11]; 
  char    transforms_check_phase[11]; 
  char    digital_monitors_check_phase[11]; 
  char    plots_check_phase[11]; 
  char    event_markers_check_phase[11]; 
  char    reserved2[2]; 
  char    number_of_check_errors[6]; 
  char    number_of_check_warnings[6]; 
  char    reserved3[199]; 
}; 
 
struct run_entry { 
  char    config_name[CONFIG_NAME_SIZE]; 
  char    reserved1[2]; 
  char    has_this_been_run[1]; 
  char    date_run[10]; 
  char    time_run[10]; 
  char    last_data_set_captured[3]; 
  char    current_data_set[3]; 
  char    reserved2[2]; 
  char    use_record_path[1]; 
  char    record_path[20]; 
  char    export_path[20]; 
  char    reserved3[220]; 
}; 
 
struct analyze_entry { 
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  char    config_name[CONFIG_NAME_SIZE]; 
  char    reserved1[2]; 
  char    analyze_data_from[14]; 
  char    number_data_sets_available[3]; 
  char    analyzing_data_set[3]; 
  char    previous_data_set_analyzed[3]; 
  char    total_hours[4]; 
  char    total_minutes[2]; 
  char    total_seconds[2]; 
  char    total_100ths[3]; 
  char    final_data_from_hours[4]; 
  char    final_data_from_minutes[2]; 
  char    final_data_from_seconds[2]; 
  char    final_data_from_100ths[3]; 
  char    final_data_to_hours[4]; 
  char    final_data_to_minutes[2]; 
  char    final_data_to_seconds[2]; 
  char    final_data_to_100ths[3]; 
  char    analyze_from_hours[4]; 
  char    analyze_from_minutes[2]; 
  char    analyze_from_seconds[2]; 
  char    analyze_from_100ths[3]; 
  char    analyze_to_hours[4]; 
  char    analyze_to_minutes[2]; 
  char    analyze_to_seconds[2]; 
  char    analyze_to_100ths[3]; 
  char    current_hours[4]; 
  char    current_minutes[2]; 
  char    current_seconds[2]; 
  char    current_100ths[3]; 
  char    date_data_set_created[10]; 
  char    time_data_set_created[10]; 
  char    where_to_transfer[14]; 
  char    transfer_to_data_set[3]; 
  char    type_of_data[1]; 
  char    reserved2[13]; 
  char    number_of_notebook_entries[3]; 
  char    export_file_name[35]; 
  char    reserved3[112]; 
}; 
 
union config_entry { 
  struct config_header           header; 
  struct define_entry            define; 
  struct check_entry             check; 
  struct run_entry               run; 
  struct analyze_entry           analyze; 
}; 
 
struct config_type { 
  struct config_header           header; 
  struct define_entry            define; 
  struct check_entry             check; 
  struct run_entry               run; 
  struct analyze_entry           analyze; 
  union config_entry             entry; 
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}; 
 
/* 
The following structures overlay the buffer information from the 
sensor library file. 
*/ 
 
struct sensor_header { 
  char    sensor_name[SENSOR_NAME_SIZE]; 
  char    file_name[7]; 
  char    reserved1[3]; 
  char    test_description[40]; 
  char    check_phase[1]; 
  char    version_number[6]; 
  char    file_created_by[3]; 
  char    date[10]; 
  char    time[10]; 
  char    reserved3[260]; 
}; 
 
struct standard_entry { 
  char    sensor_name[SENSOR_NAME_SIZE]; 
  short   sensor_class; 
  char    input_card[8]; 
  char    reserved1[4]; 
  char    description[20]; 
  char    sensor_number[20]; 
  char    sensors_eng_units[4]; 
  char    tags_eng_units[4]; 
  char    card_gain[4]; 
  char    reserved2[4]; 
  char    post_gain[1]; 
  char    reserved3[18]; 
  char    tag_description[25]; 
  char    comments[40]; 
  char    reserved4[15]; 
  char    digital_data[1]; 
  char    sensor_tform[8]; 
  char    extended_description[71]; 
  char    reserved5[1]; 
}; 
 
struct acceleration_entry { 
  struct  standard_entry standard; 
  char    excitation_source[7]; 
  char    excitation_value[6]; 
  char    excitation_type[2]; 
  char    sensitivity_mv[6]; 
  char    sensitivity_eng_unit[6]; 
  char    sensitivity_volts[6]; 
  char    filter_type[23]; 
}; 
 
struct digital_entry { 
  struct  standard_entry standard; 
  char    sensitivity_pulses[6]; 
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  char    sensitivity_eng_unit[6]; 
  char    time_base[7]; 
  char    number_of_cycles[3]; 
}; 
 
struct displacement_entry { 
  struct  standard_entry standard; 
  char    excitation_source[7]; 
  char    excitation_value[6]; 
  char    excitation_type[2]; 
  char    sensitivity_mv[6]; 
  char    sensitivity_eng_unit[6]; 
  char    sensitivity_volts[6]; 
  char    filter_type[23]; 
}; 
 
struct frequency_entry { 
  struct  standard_entry standard; 
  char    precision[6]; 
}; 
 
struct load_entry { 
  struct  standard_entry standard; 
  char    excitation_source[7]; 
  char    excitation_value[6]; 
  char    excitation_type[2]; 
  char    sensitivity_mv[6]; 
  char    sensitivity_eng_unit[6]; 
  char    sensitivity_volts[6]; 
  char    filter_type[23]; 
}; 
 
struct other_entry { 
  struct  standard_entry standard; 
  char    excitation_source[7]; 
  char    excitation_value[6]; 
  char    excitation_type[2]; 
  char    sensitivity_mv[6]; 
  char    sensitivity_eng_unit[6]; 
  char    sensitivity_volts[6]; 
  char    filter_type[23]; 
}; 
 
struct period_entry { 
  struct  standard_entry standard; 
  char    precision[6]; 
}; 
 
struct pressure_entry { 
  struct  standard_entry standard; 
  char    excitation_source[7]; 
  char    excitation_value[6]; 
  char    excitation_type[2]; 
  char    sensitivity_mv[6]; 
  char    sensitivity_eng_unit[6]; 
  char    sensitivity_volts[6]; 
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  char    filter_type[23]; 
}; 
 
struct rate_entry { 
  struct  standard_entry standard; 
  char    precision[6]; 
  char    reserved5[1]; 
  char    units_of_measure[9]; 
  char    units_of_time[3]; 
  char    sensitivity_pulses[6]; 
  char    sensitivity_eng_unit[6]; 
}; 
 
struct strain_entry { 
  struct  standard_entry standard; 
  char    gage_resistance[6]; 
  char    gage_factor[6]; 
  char    number_of_active_gages[4]; 
  char    transverse_sensitivity[6]; 
  char    excitation_source[7]; 
  char    excitation_value[6]; 
  char    excitation_type[2]; 
  char    gage_voltage[6]; 
  char    gage_power[4]; 
  char    filter_type[23]; 
}; 
 
struct temperature_entry { 
  struct  standard_entry standard; 
  char    rtd_resistance[6]; 
  char    alpha[7]; 
  char    reserved5[8]; 
  char    filter_type[23]; 
}; 
 
struct totalizer_entry { 
  struct  standard_entry standard; 
  char    sensitivity_pulses[6]; 
  char    sensitivity_eng_unit[6]; 
  char    precision[6]; 
  char    reset_mode[15]; 
}; 
 
struct voltage_entry { 
  struct  standard_entry standard; 
  char    filter_type[23]; 
}; 
 
union sensor_entry { 
  struct sensor_header        header; 
  struct standard_entry       standard; 
  struct acceleration_entry   acceleration; 
  struct digital_entry        digital; 
  struct displacement_entry   displacement; 
  struct frequency_entry      frequency; 
  struct load_entry           load; 
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  struct other_entry          other; 
  struct period_entry         period; 
  struct pressure_entry       pressure; 
  struct rate_entry           rate; 
  struct strain_entry         strain; 
  struct temperature_entry    temperature; 
  struct totalizer_entry      totalizer; 
  struct voltage_entry        voltage; 
}; 
 
struct sensor_type { 
  struct sensor_header        header; 
  union sensor_entry         *entries; 
}; 
 
/* 
The following structures overlay the buffer information from the 
tags and channels library file. 
*/ 
 
struct experiment_header { 
  char    tag[EXP_TAG_SIZE]; 
  char    reserved1[2]; 
  char    file_name[7]; 
  char    reserved2[3]; 
  char    test_description[40]; 
  char    check_phase[1]; 
  char    version_number[6]; 
  char    file_created_by[3]; 
  char    date[10]; 
  char    time[10]; 
  char    reserved3[10]; 
  char    number_of_tags[4]; 
  char    number_of_pseudos[4]; 
  char    number_of_tcs_fixed_alarms[4]; 
  char    number_of_tcs_slope_alarms[4]; 
  char    number_of_megadac_alarms[4]; 
  char    number_of_megadac_single_start[4]; 
  char    number_of_megadac_group_start[4]; 
  char    megadac_group_triggers_to_start[4]; 
  char    start_on_minimum_duration_time[7]; 
  char    number_of_megadac_single_stop[4]; 
  char    number_of_megadac_group_stop[4]; 
  char    megadac_group_triggers_to_stop[4]; 
  char    stop_on_minimum_duration_time[7]; 
  char    port_address[16][5]; 
  char    port_function[16]; 
  char    reserved4[36]; 
  char    first_tag[EXP_TAG_SIZE]; 
  char    reserved5[2]; 
}; 
 
struct experiment_entry { 
  char    tag[EXP_TAG_SIZE]; 
  char    reserved1[2]; 
  char    rack_number[1]; 
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  char    channel[3]; 
  char    sensor_name[10]; 
  char    sensors_eng_units[4]; 
  char    tags_eng_units[4]; 
  char    res_compare[8]; 
  char    res_value[8]; 
  char    transform_name[8]; 
  char    tag_description[25]; 
  char    monitor_channel_number[3]; 
  char    pseudo_seed[6]; 
  char    cal_type[4]; 
  char    cal_target[8]; 
  char    card_gain[4]; 
  char    post_gain[1]; 
  char    megadac_alarm_above[6]; 
  char    megadac_alarm_below[6]; 
  char    alarm_number[1]; 
  char    fixed_yellow_above[6]; 
  char    fixed_yellow_below[6]; 
  char    fixed_red_above[6]; 
  char    fixed_red_below[6]; 
  char    slope_yellow_error_limit[6]; 
  char    slope_red_error_limit[6]; 
  char    slope_reference_tag[8]; 
  char    slope_preload_at[6]; 
  char    slope_activate_at[6]; 
  char    slope_full_scale[6]; 
  char    slope_ref_tag_eng_units[4]; 
  char    reserved2[4]; 
  char    megadac_start_single_above[6]; 
  char    megadac_start_single_below[6]; 
  char    megadac_start_group_above[6]; 
  char    megadac_start_group_below[6]; 
  char    megadac_stop_single_above[6]; 
  char    megadac_stop_single_below[6]; 
  char    megadac_stop_group_above[6]; 
  char    megadac_stop_group_below[6]; 
  char    balance[1]; 
  char    bal_pattern[6]; 
  char    calculated_gain[11]; 
  char    min_value[8]; 
  char    max_value[8]; 
  char    new_post_gain[3]; 
  char    playback_channel[3]; 
  char    export_this_tag[1]; 
  char    altered[1]; 
  char    previous_tag[EXP_TAG_SIZE]; 
  char    reserved3[2]; 
  char    next_tag[EXP_TAG_SIZE]; 
  char    reserved4[2]; 
}; 
 
struct bin_count_type { 
  char    bin_counting_method[15]; 
  char    bin_counting_operation[9]; 
  char    number_of_bins[3]; 
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  char    hysteresis_counts[1]; 
  char    hysteresis_eng_units[6]; 
  char    bin_counting_range[8]; 
  char    reserved[4]; 
}; 
 
struct experiment_type { 
  struct experiment_header  header; 
  struct experiment_entry  *entries; 
}; 
/* buffer to store data from megadac memory*/ 
static char buffer[163000]; 
 
/* 
The following variables are the buffers used to store the information 
from each of the .LST files. 
*/ 
 
static char                       test_name[10]; 
 
static char                       config_list_name[15]; 
static char                       sensor_list_name[15]; 
static char                       experiment_list_name[15]; 
 
static int                        number_of_sensors; 
static int                        number_of_tags; 
 
static struct config_type         config_data; 
static struct sensor_type         sensor_data; 
static struct experiment_type     experiment_data; 
 
/* 
The following string lists are used to convert the strings stored in 
some of the structures to a number which can be downloaded to the 
Megadac. 
*/ 
 
static char               *where_to_record_text[] = 
  { "Host Computer ", 
    "MEGADAC Memory", 
    "MEGADAC Media " }; 
static char               *record_control_text[] = 
  { "CPU Function Key      ", 
    "MEGADAC Data Limits   ", 
    "MEGADAC Switch        ", 
    "MEGADAC Front Panel   " }; 
static char               *type_of_addressing_text[] = 
  { "Initial ", "Special ", "Standard" }; 
static char               *type_of_AD_text[] = 
  { "ADC5512", 
    "ADC5516", 
    "ADC3016", 
    "ADC5616" }; 
static char               *special_operation_text[] = 
  { "None        ", 
    "RAM Disk    ", 
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    "Bin Counting", 
    "Peak Pick   " }; 
static char               *peak_mode_text[] = 
  { "Limit Peaks     ", 
    "Maxs of Data Set", 
    "Mins of Data Set", 
    "Maxs and Mins   ", 
    "Sequential Peaks", 
    "Interval Peaks  " }; 
 
static char               *input_cards[] = 
  { "885D    ", "885SH   ", "682SH1  ", "5884TD  ", 
    "604CHA1 ", "614IE1  ", "624ACX1 ", "694SH1  ", 
    "604CHA  ", "614IE   ", "624ACX  ", "684SH1  ", 
    "804CHA  ", "814IE   ", "824ACX  ", "884FB1  ", 
    "808QB   ", "808FB   ", "808FB1  ", "808D    ", "808D1   ", 
    "816TC   ", "816D    ", "832SE   ", 
    "3884VW1K", "3884VW2K", "3884VW3K", "3884VW4K", 
    "3884WM  ", "PCM64   ", 
    "TM5002  ", "TM5004  ", "DI5032  ", "IRIGB   " }; 
static char               *excitation_sources[] = 
  { "None   ", "SCI    ", "SCV    ", "Card   ", "Voltage" }; 
static char               *excitation_values[] = 
  { "2     ", "4     ", "6     ", "8     ", "10    ", "12    ", 
    "0     ", "2.5   ", "5     ", "10    ", 
    "10.4  ", "3.6   ", "2.0   ", 
    "2     ", "4     ", "5     ", "10    " }; 
static char               *filter_types[] = 
  { "System Filter Frequency", "Wide Band              " }; 
static char               *precision_types[] = 
  { "Single", "Double" }; 
 
static char               *cal_types[] = 
  { "None", "VCAL", "ICAL", "RCAL", "Ext " }; 
static char               *bin_counting_methods[] = 
  { "No Bin Counting", 
    "Rainflow       ", 
    "Rainflow w/Mean", 
    "Time at Level  ", 
    "Markovian      ", 
    "Peak Pick Data " }; 
static char               *bin_counting_operations[] = 
  { "M-DataSet", "M-AllData", "A-DataSet", "A-AllData" }; 
 
/* Extra definitions borrow from tcsfiles 
 
*/ 
/* 
The constant definitions used in the program 
*/ 
 
#define  ARCHIVE_DATA_BLOCK             0 
#define  ARCHIVE_DATA_SCAN              1 
#define  ARCHIVE_DATA_MARKER            2 
#define  ARCHIVE_FINAL_DATA             3 
#define  ARCHIVE_END_OF_FILE            4 
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#define  NUMBER_OF_ARCHIVE_TYPES        5 
 
/* 
The following structures define the header and footer information 
which is stored in the archive file. 
*/ 
 
struct arch_type { 
  char                name[2]; 
  long                size; 
}; 
 
struct header_type { 
  char                filename[12]; 
  char                date[8]; 
  char                time[8]; 
  char                created_by; 
  char                created_during; 
  struct arch_type    headers[NUMBER_OF_ARCHIVE_TYPES]; 
  char                captured_as_a_single_data_set; 
  char                submultiplexing; 
  short               number_of_tags_in_primary_scan; 
  double              megadac_scan_speed_per_second; 
  short               number_of_tags_in_sub_level_2; 
  double              submultiplexing_level_2; 
  short               number_of_tags_in_sub_level_3; 
  double              submultiplexing_level_3; 
  short               number_of_tags_in_sub_level_4; 
  double              submultiplexing_level_4; 
  char                reserved1[98]; 
}; 
 
struct footer_type { 
  char                filename[12]; 
  char                date[8]; 
  char                time[8]; 
  char                file_status; 
  char                pack_status; 
  long                last_file_position; 
  long                last_scan_counter; 
  long                start_of_data; 
  long                end_of_data; 
  char                reserved1[54]; 
}; 
 
 
/* 
This structure matches engineering units to each tag entry. 
*/ 
 
struct tag_entry { 
  char    tag[8]; 
  char    eng_units[4]; 
}; 
 
/* 
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The following structures are used in the program to correlate 
the pointers to the raw and floating point data arrays. 
*/ 
 
struct raw_tag_entry { 
  char    tag[8]; 
  char    eng_units[4]; 
  short   digital; 
  float   factor; 
  short  *raw_data; 
  float  *final_data; 
}; 
 
struct final_tag_entry { 
  char    tag[8]; 
  char    eng_units[4]; 
  short  *raw_data; 
  float  *final_data; 
}; 
 
struct marker_entry { 
  char    marker_name[8]; 
  char    reserved1[2]; 
  char    marker_number[3]; 
  char    reserved2[3]; 
  char    interject_info[198]; 
  char    reserved3[86]; 
}; 
 
/* 
This structure overlays the first word in every scan and contains 
status information from the Megadac.  It is used in this program 
to interpret scans from a Submultiplexing data set. 
*/ 
 
union sync_word_type { 
  struct { 
    unsigned          sync_pattern_bit : 1; 
    unsigned          sequencer_quadrant : 2; 
    unsigned          event_marker_number : 4; 
    unsigned          processor_triggered_event : 1; 
    unsigned          alarm_1_status : 1; 
    unsigned          alarm_2_status : 1; 
    unsigned          alarm_3_status : 1; 
    unsigned          alarm_4_status : 1; 
    unsigned          sequencer_triggered_event : 1; 
    unsigned          external_triggered_event : 1; 
    unsigned          door_bit_1 : 1; 
    unsigned          door_bit_2 : 1; 
  }                 bits; 
  unsigned short    value; 
}; 
 
/* 
Data structures used to store information read from the binary data files. 
*/ 
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static struct header_type      header_data; 
static struct footer_type      footer_data; 
static struct tag_entry       *tag_data; 
static struct raw_tag_entry   *raw_tag_data = NULL; 
static struct final_tag_entry *final_tag_data = NULL; 
static union sync_word_type   *sync_word = NULL; 
static short                  *block_data = NULL; 
static short                  *scan_data = NULL; 
static short                  *block_data_ptr = NULL; 
static short                  *scan_data_ptr = NULL; 
static float                  *final_data = NULL; 
static struct marker_entry    *current_marker = NULL; 
 
/* 
Used to store the size of some of the above objects and the number of 
elements in the raw and floating point scans. 
*/ 
 
static size_t                  block_data_size; 
static size_t                  scan_data_size; 
static size_t                  final_data_size; 
static int                     scan_size; 
static int                     sub_scan_sizes[4]; 
static int                     number_of_entries; 
static int                     number_of_tags; 
 
/* 
System variables used for finding the position in a scan block and for 
calculating the elapsed scanning time. 
*/ 
 
static long                    starts_at_scan; 
static long                    offset_to_first_scan; 
static long                    offset_to_last_scan; 
static long                    scan_counter; 
static long                    scan_number; 
static long                    nbr_of_scans_in_block; 
static double                  scanning_speed; 
 
static long                    scans_in_block; 
static long                    scans_in_data_set; 
 
/* 
The two character tag which precedes each data type in the binary data file. 
*/ 
 
static char                   *headers[] = 
  { "DB", "DS", "DM", "FD", "EE" }; 
 
/* 
Other variables. 
*/ 
 
static FILE                   *input_file = NULL; 
static FILE                   *output_file = NULL; 
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static char                    current_test_name[10]; 
static char                    input_file_name[15]; 
static char                    output_file_name[15]; 
static char                    format_string[10]; 
 
/* 
The memtst function returns a zero if every byte in the buffer is 
equal to the parameter c. 
*/ 
 
int memtst(void *src, char c, size_t count) 
{ 
  register char  *s = (char *)src; 
  while (*s++ == c && --count); 
  return(count); 
} 
 
/* 
Converts a buffer to an integer value.  Based on the C atoi 
function which is present in most C libraries, but allows the 
caller to specify a maximum length.  (See K&R p.61) 
*/ 
 
int btoi(char *buffer, int length) 
{ 
  register char *s = buffer; 
  int value = 0; 
  int sign = 1; 
 
  for (; isspace(*s) && length; --length) s++; 
  if (length) { 
    if ((*s == '+') || (*s == '-')) { 
      sign = (*s++ == '+') ? 1 : -1; 
      --length; 
    } 
  } 
  for (; isdigit(*s) && length; --length) 
    value = 10 * value + *s++ - '0'; 
  return(sign * value); 
} 
 
/* 
Converts a buffer to an floating point value.  Based on the C atof 
function which is present in most C libraries, but allows the 
caller to specify a maximum length.  (See K&R p.71) 
*/ 
 
double btof(char *buffer, int length) 
{ 
  register char *s = buffer; 
  double value = 0.0; 
  double sign = 1.0; 
  double div_factor = 1.0; 
  double exponent = 0.0; 
  double exp_sign = 1.0; 
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  for (; isspace(*s) && length; --length) s++; 
  if (length) { 
    if ((*s == '+') || (*s == '-')) { 
      sign = (*s++ == '+') ? 1.0 : -1.0; 
      --length; 
    } 
  } 
  for (; isdigit(*s) && length; --length) 
    value = 10.0 * value + (double)(*s++ - '0'); 
  if (*s == '.') { 
    ++s; 
    --length; 
    for (; isdigit(*s) && length; --length) { 
      value = 10.0 * value + (double)(*s++ - '0'); 
      div_factor *= 10.0; 
    } 
    value /= div_factor; 
  } 
  if (length) { 
    if (toupper(*s) == 'E') { 
      ++s; 
      if (--length) { 
 if ((*s == '+') || (*s == '-')) { 
   exp_sign = (*s++ == '+') ? 1.0 : -1.0; 
   --length; 
 } 
      } 
      for (; isdigit(*s) && length; --length) 
 exponent = 10.0 * exponent + (double)(*s++ - '0'); 
    } 
  } 
  value = sign * value * pow(10.0, exp_sign * exponent); 
  return(value); 
} 
 
/* 
Initializes the Communications. 
*/ 
 
int initialize(void) 
{ 
  unsigned  interrupt_number; 
  int       port; 
  FILE     *mid_file; 
 
  if (comm_type == IEEE488) { 
#if defined(GPIB) 
    /* Initialize the IEEE488 board. */ 
    board = ibfind("GPIB0"); 
    if (board < 0) { 
      printf("Error initializing GPIB board (returned value = %i).\n", board); 
      printf("Check to see if board is present or run IBCONF.EXE.\n"); 
      return(1); 
    } 
 
    /* Initialize the IEEE488 device. */ 
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    sprintf(ieee_device, "DEV%i", device_address); 
    device = ibfind(ieee_device); 
    if (device < 0) { 
      printf("Error initializing GPIB device (returned value = %i)\n", device); 
      printf("Check to see if device is on line or run IBCONF.EXE.\n"); 
      return(1); 
    } 
 
    /* Set the dma level and timeouts. */ 
    ibdma(board, 1); 
    ibtmo(board, T10s); 
    ibtmo(device, T10s); 
#else 
    printf("Not Compiled for GPIB Communications\n"); 
    return(1); 
#endif 
  } 
  else { 
#if defined(SERIAL) 
    /* Get all the interrupt vectors before MID takes them over */ 
    /* so we can restore them once the program is finished.     */ 
    if ((mid_file = fopen("mid.mcf", "r")) == NULL) 
      mid_file = fopen("\\tcs\\mid.mcf", "r"); 
    if (mid_file != NULL) { 
      fseek(mid_file, 13L, SEEK_SET); 
      for (port = 0; port < 5; port++) { 
 interrupt_number = fgetc(mid_file); 
 if (!feof(mid_file)) 
   serial_interrupt[port] = _dos_getvect(interrupt_number); 
 else 
   break; 
 fseek(mid_file, 50L, SEEK_CUR); 
      } 
      fclose(mid_file); 
    } 
 
    /* Inititialize the MID driver */ 
    if ((number_of_ports = mid_readcf("mid.mcf")) == 0) { 
      if ((number_of_ports = mid_readcf("\\tcs\\mid.mcf")) == 0) { 
 printf("Error opening MID.MCF file\n"); 
 printf("Please run MCF.EXE to create this file\n"); 
 return(1); 
      } 
    } 
    if (--serial_port > number_of_ports) { 
      printf("Serial port = %i, Total number of ports = %i\n", 
      serial_port, number_of_ports); 
      return(1); 
    } 
    if (mid_alloc(0) == 0) { 
      printf("Error allocating space for MID buffers\n"); 
      return(1); 
    } 
    if (mid_reset() == 0) { 
      printf("Error resetting the MID driver\n"); 
      return(1); 
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    } 
    baud_rate = 1.152E5 / (double) mid_brd(serial_port, 0); 
    serial_number = 0; 
#else 
    printf("Not Compiled for Serial Communications\n"); 
    return(1); 
#endif 
  } 
  return(0); 
} 
 
/* 
Closes the IEEE488 board and device and restores the serial interrupts. 
*/ 
 
int finalize(void) 
{ 
  unsigned  interrupt_number; 
  int       port; 
  FILE     *mid_file; 
 
  if (comm_type == IEEE488) { 
#if defined(GPIB) 
    ibonl(0,0); 
#else 
    printf("Not Compiled for GPIB Communications\n"); 
    return(1); 
#endif 
  } 
  else { 
#if defined(SERIAL) 
    /* Restore all the interrupt vectors */ 
    mid_clean(); 
    if ((mid_file = fopen("mid.mcf", "r")) == NULL) 
      mid_file = fopen("\\tcs\\mid.mcf", "r"); 
    if (mid_file != NULL) { 
      fseek(mid_file, 13L, SEEK_SET); 
      for (port = 0; port < 5; port++) { 
 interrupt_number = fgetc(mid_file); 
 if (!feof(mid_file)) 
   _dos_setvect(interrupt_number, serial_interrupt[port]); 
 else 
   break; 
 fseek(mid_file, 50L, SEEK_CUR); 
      } 
      fclose(mid_file); 
    } 
#else 
    printf("Not Compiled for Serial Communications\n"); 
    return(1); 
#endif 
  } 
  return(0); 
} 
 
void set_timeout_to(int timeout) 
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{ 
  switch (comm_type) { 
#if defined(GPIB) 
  case IEEE488: 
    ibtmo(board, ieee_timeouts[timeout]); 
    ibtmo(device, ieee_timeouts[timeout]); 
    break; 
#endif 
#if defined(SERIAL) 
  case RS232: 
  case RS422: 
  case RS485: 
    serial_timeout = serial_timeouts[timeout]; 
    break; 
#endif 
  default: 
    break; 
  } 
} 
 
 
#if defined(GPIB) 
 
/* 
Checks if GPIB errors occurred.  The variables "ibsta" and "ibcnt" are 
global and is declared in decl.h. 
*/ 
 
int ieee_errors(void) 
{ 
  if (ibsta & TIMO) 
    printf("IEEE timeout occurred\n"); 
  if (ibsta & ERR) 
    printf("IEEE error: %s\n", ieee_messages[iberr]); 
  if ((ibsta & ERR) || (ibsta & TIMO)) 
    return(1); 
  return(0); 
} 
 
/* 
Waits for the MAV bit in the serial poll word to become active. 
A non zero status is returned if successful. 
*/ 
 
int wait_for_mav(void) 
{ 
  unsigned short index; 
  unsigned short status; 
 
  for (index = 0; index < 0x7000; index++) { 
    ibrsp(device, (char *)&status); 
    if (ieee_errors()) return(0); 
    if (status & MAV) break; 
  } 
  if (index >= 0x7000) { 
    printf("Error: Message available never occurred\n"); 
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    return(0); 
  } 
  return(1); 
} 
 
#endif 
 
#if defined(SERIAL) 
 
/* 
Checks if serial errors occurred. 
*/ 
 
int serial_errors(void) 
{ 
  int status; 
 
  status = mid_status(serial_port); 
  if (status & OVERRUN) printf("Serial Overrun Error\n"); 
  if (status & PARITY) printf("Serial Parity Error\n"); 
  if (status & FRAMING) printf("Serial Framing Error\n"); 
  if (status & BREAK_D) printf("Serial Break Detected\n"); 
  if (status & TIME_OUT) printf("Serial Status Timeout Occurred\n"); 
  if (status & (OVERRUN | PARITY | FRAMING | BREAK_D | TIME_OUT)) 
    return(1); 
  time2 = clock(); 
  elapsed = ((double) (time2 - time1) / (double) CLK_TCK); 
  if (elapsed > timeout) { 
    printf("Serial Communications Timeout Occurred\n"); 
    return(2); 
  } 
  if (kbhit()) { 
    getch(); 
    printf("A key was pressed during serial communications\n"); 
    return(2); 
  } 
  return(0); 
} 
 
#endif 
 
int sendgp(char *sbuffer, unsigned short count) 
{ 
  unsigned short status; 
  unsigned short index; 
 
  switch(comm_type) { 
#if defined(GPIB) 
  case IEEE488: 
    ibwrt(device, sbuffer, count); 
    status = ieee_errors(); 
    ibcmd(board, "?_", 2); 
    ibrsp(device, (char *)&serial_poll_byte); 
    break; 
#endif 
#if defined(SERIAL) 
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  case RS232: 
  case RS422: 
  case RS485: 
    status = 0; 
    ++serial_number; 
    mid_flush(serial_port, 3); 
 
    /* Calculate the checksum for the original string */ 
    checksum_buffer = (unsigned char *)sbuffer; 
    for (index = checksum = 0; index < count; index++) 
      checksum += checksum_buffer[index]; 
 
    /* Place the address, count, line feed, and checksum in a second  */ 
    /* string to be sent before and after the original string         */ 
    index = 3; 
    checksum_buffer = (unsigned char *)serial_buffer; 
    if (comm_type == RS485) { 
      *checksum_buffer = (unsigned char) device_address; 
      checksum += *checksum_buffer++; 
      ++index; 
    } 
    *(unsigned short *)checksum_buffer = (unsigned short)(count + 3); 
    checksum += *checksum_buffer++; 
    checksum += *checksum_buffer++; 
    *checksum_buffer = serial_number; 
    checksum += *checksum_buffer++; 
    checksum_buffer = (unsigned char *)&serial_buffer[5]; 
    *checksum_buffer = '\n'; 
    checksum += *checksum_buffer++; 
    *checksum_buffer = checksum; 
 
    /* Send the serial address and the count */ 
    timeout = (((double)count + 6.0) * 20.0) / baud_rate; 
    if (timeout < 0.1) timeout = 0.1; 
    time1 = clock(); 
    mid_write(serial_port, index, serial_buffer); 
    if (comm_type == RS485) { 
      while ((mid_count(serial_port, 1) > 0) || 
      (mid_count(serial_port, 2) < index)) 
  if ((status = serial_errors()) != 0) return(status); 
      mid_read(serial_port, index, serial_buffer); 
    } 
    else { 
      while (mid_count(serial_port, 1) > 0) 
 if ((status = serial_errors()) == 2) return(status); 
    } 
 
    /* Send the original string */ 
    for (receive_count = index = 0; index < count; ) { 
      index += mid_write(serial_port, count - index, &sbuffer[index]); 
      if (comm_type == RS485) { 
 while ((mid_count(serial_port, 1) > 0) || 
        (mid_count(serial_port, 2) < index - receive_count)) 
   if ((status = serial_errors()) != 0) return(status); 
 receive_count += mid_read(serial_port, index - receive_count, 
      &sbuffer[receive_count]); 



 54

      } 
      else { 
 while (mid_count(serial_port, 1) > 0) 
   if ((status = serial_errors()) == 2) return(status); 
 receive_count = index; 
      } 
    } 
    if (index != receive_count) { 
      printf("Error: echoed %u bytes out of %u\n", receive_count, index); 
      return(1); 
    } 
 
    /* Send the line feed and the checksum */ 
    mid_write(serial_port, 2, &serial_buffer[5]); 
    if (comm_type == RS485) { 
      while ((mid_count(serial_port, 1) > 0) || 
      (mid_count(serial_port, 2) < 2)) 
 if ((status = serial_errors()) != 0) return(status); 
      mid_read(serial_port, 2, &serial_buffer[5]); 
    } 
    else { 
      while (mid_count(serial_port, 1) > 0) 
 if ((status = serial_errors()) == 2) return(status); 
    } 
 
    /* Receive the count of the bytes in the next packet */ 
    timeout = serial_timeout; 
    time1 = clock(); 
    if (comm_type == RS485) 
      index = 4; 
    else 
      index = 3; 
    while (mid_count(serial_port, 2) < index) 
      if ((status = serial_errors()) != 0) return(status); 
    mid_read(serial_port, index, serial_buffer); 
    checksum = 0; 
    checksum_buffer = (unsigned char *)serial_buffer; 
    if (comm_type == RS485) { 
      if (*checksum_buffer != 0) { 
 printf("Error: RS485 Received wrong address from Megadac\n"); 
 return(1); 
      } 
      checksum += *checksum_buffer++; 
    } 
    receive_count = *(unsigned short *)checksum_buffer; 
    checksum += *checksum_buffer++; 
    checksum += *checksum_buffer++; 
    if (serial_number != *checksum_buffer) { 
      printf("Error: Received wrong serial command number from Megadac\n"); 
      return(1); 
    } 
    --receive_count; 
    checksum += *checksum_buffer++; 
    if (receive_count <= 3) { 
      while (mid_count(serial_port, 2) < receive_count) 
 if ((status = serial_errors()) != 0) return(status); 
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      mid_read(serial_port, receive_count, serial_buffer); 
      checksum_buffer = (unsigned char *)serial_buffer; 
      checksum += *checksum_buffer++; 
      checksum += *checksum_buffer++; 
      if (checksum != *checksum_buffer) printf("Checksum Error\n"); 
      serial_poll_byte = (unsigned short)serial_buffer[0]; 
    } 
    break; 
#endif 
  default: 
    break; 
  } 
  return(status); 
} 
 
int receive(char *rbuffer, unsigned short count) 
{ 
  unsigned short status; 
  unsigned short index; 
 
  switch(comm_type) { 
#if defined(GPIB) 
  case IEEE488: 
    bytes_received = 0; 
    /* Wait for the Response to become available */ 
    status = wait_for_mav(); 
    if (status) { 
      ibrd(device, rbuffer, count); 
      bytes_received = ibcnt; 
      status = ieee_errors(); 
      ibcmd(board, "?_", 2); 
      ibrsp(device, (char *)&serial_poll_byte); 
    } 
    break; 
#endif 
#if defined(SERIAL) 
  case RS232: 
  case RS422: 
  case RS485: 
    /* Receive the response */ 
    status = 0; 
    count = receive_count; 
    timeout = ((double)count * 20.0) / baud_rate; 
    if (timeout < 0.1) timeout = 0.1; 
    time1 = clock(); 
    for (index = 0; index < count; ) { 
      while ((mid_count(serial_port, 2) < count - index) && 
      (mid_count(serial_port, 6) > 5)) 
 if ((status = serial_errors()) != 0) return(status); 
      if (status) break; 
      index += mid_read(serial_port, count - index, &rbuffer[index]); 
    } 
    checksum_buffer = (unsigned char *)rbuffer; 
    for (index = 0, --count; index < count; index++) 
      checksum += checksum_buffer[index]; 
    bytes_received = count; 
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    if (checksum != checksum_buffer[index]) printf("Checksum Error\n"); 
    rbuffer[index] = '\0'; 
 
    /* Receive the status packet */ 
    timeout = 120.0 / baud_rate; 
    if (timeout < 0.1) timeout = 0.1; 
    time1 = clock(); 
    if (comm_type == RS485) 
      index = 7; 
    else 
      index = 6; 
    while (mid_count(serial_port, 2) < index) 
      if ((status = serial_errors()) != 0) return(status); 
    mid_read(serial_port, index, serial_buffer); 
    checksum_buffer = (unsigned char *)serial_buffer; 
    checksum = 0; 
    receive_count = --index; 
    for (index = 0; index < receive_count; index++) 
      checksum += checksum_buffer[index]; 
    if (checksum != checksum_buffer[index]) printf("Checksum Error\n"); 
    checksum_buffer = (unsigned char *)serial_buffer; 
    if (comm_type == RS485) { 
      if (*checksum_buffer++ != 0) { 
 printf("Error: RS485 Received wrong address from Megadac\n"); 
 return(1); 
      } 
    } 
    if (serial_number != checksum_buffer[2]) { 
      printf("Error: Received wrong serial command number from Megadac\n"); 
      return(1); 
    } 
    serial_poll_byte = (unsigned short)checksum_buffer[3]; 
    break; 
#endif 
  default: 
    break; 
  } 
  return(status); 
} 
 
/* 
Checks the version number. 
*/ 
 
int version_number_invalid(void) 
{ 
  if (memcmp(config_data.header.file_created_by, "TCS", 3)) { 
    printf("The file was not created by TCS\n"); 
    return(1); 
  } 
  if (config_data.header.version_number[0] >= '5') 
    return(0); 
  printf("This version of TCSLOAD will only work on TCS tests\n"); 
  printf("  which were created with versions 5.0.0 or higher\n"); 
  return(1); 
} 
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/* 
Returns the where to record value for the RED command. 
*/ 
 
int where_to_record(void) 
{ 
  register int index; 
 
  for (index = 0; index < WHERE_TO_RECORD_SIZE; index++) 
    if (equal(config_data.define.where_to_record, 
       where_to_record_text[index])) 
      break; 
  if (index >= WHERE_TO_RECORD_SIZE) 
    return(0); 
  else 
    return(index); 
} 
 
/* 
Returns the start on value for the RED command. 
*/ 
 
int start_event_on(void) 
{ 
  register int index; 
 
  for (index = 0; index < RECORD_CONTROL_SIZE; index++) 
    if (equal(config_data.define.start_event_on, 
       record_control_text[index])) 
      break; 
  if (index >= RECORD_CONTROL_SIZE) 
    return(0); 
  else 
    return(index); 
} 
 
/* 
Returns the stop on value for the RED command. 
*/ 
 
int stop_event_on(void) 
{ 
  register int index; 
 
  for (index = 0; index < RECORD_CONTROL_SIZE; index++) 
    if (equal(config_data.define.stop_event_on, 
       record_control_text[index])) 
      break; 
  if (index >= RECORD_CONTROL_SIZE) 
    return(0); 
  else 
    return(index); 
} 
 
int type_of_addressing(void) 
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{ 
  register int index; 
 
  for (index = 0; index < TYPE_OF_ADDRESSING_SIZE; index++) 
    if (equal(config_data.define.type_of_addressing, 
       type_of_addressing_text[index])) 
      break; 
  if (index >= TYPE_OF_ADDRESSING_SIZE) 
    return(0); 
  else 
    return(index); 
} 
 
int type_of_AD(void) 
{ 
  register int index; 
 
  for (index = 0; index < TYPE_OF_AD_SIZE; index++) 
    if (equal(config_data.define.type_of_AD, 
       type_of_AD_text[index])) 
      break; 
  if (index >= TYPE_OF_AD_SIZE) 
    return(0); 
  else 
    return(index); 
} 
 
/* 
The following functions return the values of various fields 
converted to integer or double precision floating point, or 
return a 0 or 1 for a 'N' or 'Y' field.  The functions which 
return scan periods convert the scanning speed into a scan 
period value by dividing the scanning speed into the system 
crystal frequency defined above. 
*/ 
 
double pre_trigger_time_in_seconds(void) 
{ 
  return(asc_to_float(config_data.define.pre_trigger_time_in_seconds)); 
} 
 
double post_trigger_time_in_seconds(void) 
{ 
  return(asc_to_float(config_data.define.post_trigger_time_in_seconds)); 
} 
 
int max_data_sets_to_capture(void) 
{ 
  return(asc_to_int(config_data.define.max_data_sets_to_capture)); 
} 
 
double system_filter_frequency(void) 
{ 
  return(asc_to_float(config_data.define.system_filter_frequency)); 
} 
 



 59

int automatically_balance(void) 
{ 
  if (config_data.define.automatically_balance[0] == 'Y') 
    return(2); 
  else 
    return(0); 
} 
 
int external_clock(void) 
{ 
  return(config_data.define.external_clock[0] == 'Y'); 
} 
 
int megadac_special_operation(void) 
{ 
  register int index; 
 
  for (index = 0; index < SPECIAL_OPERATION_SIZE; index++) 
    if (equal(config_data.define.megadac_special_operation, 
       special_operation_text[index])) 
      break; 
  if (index >= SPECIAL_OPERATION_SIZE) 
    return(0); 
  else 
    return(index); 
} 
 
int peak_operation_mode(void) 
{ 
  register int index; 
 
  for (index = 0; index < PEAK_MODE_SIZE; index++) 
    if (equal(config_data.define.peak_operation_mode, 
       peak_mode_text[index])) 
      break; 
  if (index >= PEAK_MODE_SIZE) 
    return(0); 
  else 
    return(index); 
} 
 
int bin_counting(void) 
{ 
  if (config_data.define.automatic_transfers[0] == 'B') 
    return(4); 
  else 
    return(0); 
} 
 
int memory_transfers(void) 
{ 
  if ((megadac_special_operation() == SPECIAL_OPERATION_PEAK_PICK) && 
      (peak_operation_mode() == PEAK_MODE_INTERVAL_PEAKS)) 
    return(2); 
  if ((config_data.define.automatic_transfers[0] == 'M') || 
      (config_data.define.automatic_transfers[0] == 'B')) 
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    return(2); 
  else 
    return(0); 
} 
 
int sample_and_hold(void) 
{ 
  if (config_data.define.sample_and_hold[0] == 'Y') 
    return(1); 
  else 
    return(0); 
} 
 
int auto_restart(void) 
{ 
  if (config_data.define.auto_restart[0] == 'Y') 
    return(4); 
  else 
    return(0); 
} 
 
int peak_pick(void) 
{ 
  if (megadac_special_operation() == SPECIAL_OPERATION_PEAK_PICK) 
    return(2); 
  else 
    return(0); 
} 
 
int interval_mode(void) 
{ 
  if (config_data.define.interval_mode[0] == 'Y') 
    return(1); 
  else 
    return(0); 
} 
 
int number_of_tags_in_primary_scan(void) 
{ 
  return(asc_to_int(config_data.define.number_of_tags_in_primary_scan)); 
} 
 
double megadac_scan_speed_per_second(void) 
{ 
  return(asc_to_float(config_data.define.megadac_scan_speed_per_second)); 
} 
 
long megadac_scan_period(void) 
{ 
  return((long) (CRYSTAL_FREQ / megadac_scan_speed_per_second() + 0.5)); 
} 
 
int submultiplexing(void) 
{ 
  return(config_data.define.submultiplexing[0] == 'Y'); 
} 
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int number_of_tags_in_sub_level_2(void) 
{ 
  return(asc_to_int(config_data.define.number_of_tags_in_sub_level_2)); 
} 
 
double submultiplexing_level_2(void) 
{ 
  return(asc_to_float(config_data.define.submultiplexing_level_2)); 
} 
 
long submultiplexing_level_2_period(void) 
{ 
  if (spaces(config_data.define.submultiplexing_level_2)) return(0L); 
  return((long) (CRYSTAL_FREQ / submultiplexing_level_2() + 0.5)); 
} 
 
int number_of_tags_in_sub_level_3(void) 
{ 
  return(asc_to_int(config_data.define.number_of_tags_in_sub_level_3)); 
} 
 
double submultiplexing_level_3(void) 
{ 
  return(asc_to_float(config_data.define.submultiplexing_level_3)); 
} 
 
long submultiplexing_level_3_period(void) 
{ 
  if (spaces(config_data.define.submultiplexing_level_3)) return(0L); 
  return((long) (CRYSTAL_FREQ / submultiplexing_level_3() + 0.5)); 
} 
 
int number_of_tags_in_sub_level_4(void) 
{ 
  return(asc_to_int(config_data.define.number_of_tags_in_sub_level_4)); 
} 
 
double submultiplexing_level_4(void) 
{ 
  return(asc_to_float(config_data.define.submultiplexing_level_4)); 
} 
 
long submultiplexing_level_4_period(void) 
{ 
  if (spaces(config_data.define.submultiplexing_level_4)) return(0L); 
  return((long) (CRYSTAL_FREQ / submultiplexing_level_4() + 0.5)); 
} 
 
int megadac_alarms(void) 
{ 
  return(config_data.define.megadac_alarms[0] == 'Y'); 
} 
 
int peak_skip_size(void) 
{ 
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  return(asc_to_int(config_data.define.peak_skip_size)); 
} 
 
int peak_noise_filter(void) 
{ 
  return(asc_to_int(config_data.define.peak_noise_filter)); 
} 
 
int peak_process_all_scans(void) 
{ 
  return(config_data.define.peak_process_all_scans[0] == 'Y'); 
} 
 
int number_of_tags_to_int_peak(void) 
{ 
  return(asc_to_int(config_data.define.number_of_tags_to_int_peak)); 
} 
 
int int_peak_test_duration_hours(void) 
{ 
  return(asc_to_int(config_data.define.int_peak_test_duration_hours)); 
} 
 
int int_peak_test_duration_minutes(void) 
{ 
  return(asc_to_int(config_data.define.int_peak_test_duration_minutes)); 
} 
 
int int_peak_duration_minutes(void) 
{ 
  return(asc_to_int(config_data.define.int_peak_duration_minutes)); 
} 
 
int int_peak_duration_seconds(void) 
{ 
  return(asc_to_int(config_data.define.int_peak_duration_seconds)); 
} 
 
/* 
Returns the input card for the sensor from the values defined above. 
*/ 
 
int current_input_card(union sensor_entry *current_sensor) 
{ 
  register int index; 
 
  for (index = 0; index < INPUT_CARDS_SIZE; index++) 
    if (equal(current_sensor->standard.input_card, input_cards[index])) 
      break; 
  return(index); 
} 
 
int digital_data(union sensor_entry *current_sensor) 
{ 
  return(current_sensor->standard.digital_data[0] == 'Y'); 
} 
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/* 
Returns the excitation source for the sensor from the values defined above. 
*/ 
 
int excitation_source(union sensor_entry *current_sensor) 
{ 
  register int  index; 
  char         *excitation_source; 
 
  switch (current_sensor->standard.sensor_class) { 
  case SENSOR_TYPE_ACCELERATION: 
    excitation_source = current_sensor->acceleration.excitation_source; 
    break; 
  case SENSOR_TYPE_DISPLACEMENT: 
    excitation_source = current_sensor->displacement.excitation_source; 
    break; 
  case SENSOR_TYPE_LOAD: 
    excitation_source = current_sensor->load.excitation_source; 
    break; 
  case SENSOR_TYPE_OTHER: 
    excitation_source = current_sensor->other.excitation_source; 
    break; 
  case SENSOR_TYPE_PRESSURE: 
    excitation_source = current_sensor->pressure.excitation_source; 
    break; 
  case SENSOR_TYPE_STRAIN: 
    excitation_source = current_sensor->strain.excitation_source; 
    break; 
  default: 
    excitation_source = NULL; 
    break; 
  } 
  if (excitation_source == NULL) 
    index = 0; 
  else 
    for (index = 0; index < EXCITATION_SOURCES_SIZE; index++) 
      if (!memcmp(excitation_source, excitation_sources[index], 
    strlen(excitation_sources[index]))) 
 break; 
  if (index >= EXCITATION_SOURCES_SIZE) 
    index = EXCITATION_SOURCE_CARD; 
  return(index); 
} 
 
/* 
Returns the excitation value as a double precision floating point number. 
*/ 
 
double excitation_value(union sensor_entry *current_sensor) 
{ 
  if (excitation_source(current_sensor) == EXCITATION_SOURCE_NONE) 
    return(1.0); 
  switch (current_sensor->standard.sensor_class) { 
  case SENSOR_TYPE_ACCELERATION: 
    return(asc_to_float(current_sensor->acceleration.excitation_value)); 
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  case SENSOR_TYPE_DISPLACEMENT: 
    return(asc_to_float(current_sensor->displacement.excitation_value)); 
  case SENSOR_TYPE_LOAD: 
    return(asc_to_float(current_sensor->load.excitation_value)); 
  case SENSOR_TYPE_OTHER: 
    return(asc_to_float(current_sensor->other.excitation_value)); 
  case SENSOR_TYPE_PRESSURE: 
    return(asc_to_float(current_sensor->pressure.excitation_value)); 
  case SENSOR_TYPE_STRAIN: 
    return(asc_to_float(current_sensor->strain.excitation_value)); 
  default: 
    break; 
  } 
  return(0.0); 
} 
 
int precision_type(union sensor_entry *current_sensor) 
{ 
  register int  index = 0; 
  char         *precision; 
 
  switch (current_sensor->standard.sensor_class) { 
  case SENSOR_TYPE_FREQUENCY: 
    precision = current_sensor->frequency.precision; 
    break; 
  case SENSOR_TYPE_PERIOD: 
    precision = current_sensor->period.precision; 
    break; 
  case SENSOR_TYPE_RATE: 
    precision = current_sensor->rate.precision; 
    break; 
  case SENSOR_TYPE_TOTALIZER: 
    precision = current_sensor->totalizer.precision; 
    break; 
  default: 
    precision = NULL; 
    break; 
  } 
  if (precision == NULL) 
    index = PRECISION_TYPE_SINGLE; 
  else 
    for (index = 0; index < PRECISION_TYPES_SIZE; index++) 
      if (!memcmp(precision, precision_types[index], 
    strlen(precision_types[index]))) 
 break; 
  if (index >= PRECISION_TYPES_SIZE) 
    index = PRECISION_TYPE_DOUBLE; 
  return(index); 
} 
 
/* 
Returns the excitation voltage to be downloaded with the TCA command. 
*/ 
 
double excitation_voltage(union sensor_entry *current_sensor) 
{ 
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  register int input_card; 
 
  input_card = current_input_card(current_sensor); 
  if ((input_card == INPUT_CARD_682SH1) || 
      (input_card == INPUT_CARD_684SH1) || 
      (input_card == INPUT_CARD_884FB1)) 
    if (excitation_source(current_sensor) == EXCITATION_SOURCE_CARD) 
      return(excitation_value(current_sensor)); 
    else 
      return(0.0); 
  else 
    if (input_card == INPUT_CARD_TM5004) 
      return((double) precision_type(current_sensor)); 
    else 
      return(0.0); 
} 
 
/* 
Returns the filter type to be downloaded with the TCA command. 
*/ 
 
int filter_type(union sensor_entry *current_sensor) 
{ 
  register int  index = 0; 
  register int  input_card; 
  char         *filter_type_ptr; 
 
  input_card = current_input_card(current_sensor); 
  switch (current_sensor->standard.sensor_class) { 
  case SENSOR_TYPE_ACCELERATION: 
    filter_type_ptr = current_sensor->acceleration.filter_type; 
    break; 
  case SENSOR_TYPE_DISPLACEMENT: 
    filter_type_ptr = current_sensor->displacement.filter_type; 
    break; 
  case SENSOR_TYPE_LOAD: 
    filter_type_ptr = current_sensor->load.filter_type; 
    break; 
  case SENSOR_TYPE_OTHER: 
    filter_type_ptr = current_sensor->other.filter_type; 
    break; 
  case SENSOR_TYPE_PRESSURE: 
    filter_type_ptr = current_sensor->pressure.filter_type; 
    break; 
  case SENSOR_TYPE_STRAIN: 
    filter_type_ptr = current_sensor->strain.filter_type; 
    break; 
  case SENSOR_TYPE_TEMPERATURE: 
    if ((input_card == INPUT_CARD_5884TD) || 
 (input_card == INPUT_CARD_816TC) || 
 ((input_card >= INPUT_CARD_3884VW1K) && 
  (input_card <= INPUT_CARD_3884VW4K))) 
      filter_type_ptr = NULL; 
    else 
      filter_type_ptr = current_sensor->temperature.filter_type; 
    break; 
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  case SENSOR_TYPE_VOLTAGE: 
    filter_type_ptr = current_sensor->voltage.filter_type; 
    break; 
  default: 
    filter_type_ptr = NULL; 
    break; 
  } 
  if (filter_type_ptr == NULL) 
    index = 0; 
  else 
    for (index = 0; index < FILTER_TYPES_SIZE; index++) 
      if (!memcmp(filter_type_ptr, filter_types[index], 
    strlen(filter_types[index]))) 
 break; 
  if ((input_card == INPUT_CARD_682SH1) || 
      ((input_card >= INPUT_CARD_604CHA) && 
       (input_card <= INPUT_CARD_684SH1))) 
    ++index; 
  return(index); 
} 
 
/* 
Returns the output channel for the tag or a -1 if none exists. 
The returned value is sent with the TCA command. 
*/ 
 
int monitor_channel_number(struct experiment_entry *entry) 
{ 
   if (spaces(entry->monitor_channel_number)) 
     return(-1); 
   else 
     return(asc_to_int(entry->monitor_channel_number)); 
} 
 
int card_gain_number(struct experiment_entry *entry) 
{ 
  return(asc_to_int(entry->card_gain)); 
} 
 
int post_gain_number(struct experiment_entry *entry) 
{ 
  return(asc_to_int(entry->new_post_gain)); 
} 
 
/* 
Returns the cal type from the values defined above. 
*/ 
 
int current_cal_type(char *entry) 
{ 
  register int index; 
 
  for (index = 0; index < CAL_TYPES_SIZE; index++) 
    if (equal(entry, cal_types[index])) 
      break; 
  return(index); 
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} 
 
/* 
Calculates and returns the balance and calibrate operation 
to be downloaded with the TCA command. 
*/ 
 
int bal_cal_function(struct experiment_entry *entry, 
       union sensor_entry *current_sensor, 
       int adc_type) 
{ 
  register int function_value; 
  register int input_card; 
 
  function_value = 0; 
  input_card = current_input_card(current_sensor); 
 
  switch(current_cal_type(entry->cal_type)) { 
  case CAL_TYPE_VCAL: 
    function_value = 1; 
    break; 
  case CAL_TYPE_RCAL: 
    function_value = 2; 
    break; 
  case CAL_TYPE_NONE: 
  case CAL_TYPE_EXT: 
  default: 
    if (input_card == INPUT_CARD_682SH1) 
      function_value = 2; 
    else 
      function_value = 0; 
    break; 
  } 
 
  function_value *= 16; 
  if (adc_type >= TYPE_OF_AD_3016) { 
    if (!digital_data(current_sensor)) { 
      if ((entry->balance[0] == 'Y') || 
   ((entry->balance[0] == 'P') && spaces(entry->bal_pattern))) 
 function_value += 3; 
      else if (entry->balance[0] == 'N') 
 function_value += 2; 
    } 
  } 
  else { 
    if (input_card == INPUT_CARD_682SH1) { 
      if ((entry->balance[0] == 'Y') || 
   ((entry->balance[0] == 'P') && spaces(entry->bal_pattern))) 
 function_value += 3; 
      else if (entry->balance[0] == 'N') 
 function_value += 2; 
    } 
    if ((input_card == INPUT_CARD_885D) || 
 (input_card == INPUT_CARD_885SH) || 
 (input_card == INPUT_CARD_5884TD)) { 
      if ((entry->balance[0] == 'Y') || 
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   ((entry->balance[0] == 'P') && spaces(entry->bal_pattern))) 
 function_value += 1; 
    } 
  } 
  if (bin_counting() && bin_counting_method(entry)) 
    function_value += 128; 
  return(function_value); 
} 
 
int bal_pattern(struct experiment_entry *entry) 
{ 
  return(asc_to_int(entry->bal_pattern)); 
} 
 
/* 
The following two functions convert a number which is in engineering units 
to the equivalent value in counts for an analog or digital channel, 
respectively. 
*/ 
 
int eng_units_to_counts(struct experiment_entry *entry, double eng_units) 
{ 
  return((int) (eng_units / asc_to_float(entry->calculated_gain))); 
} 
 
unsigned eng_units_to_digital(struct experiment_entry *entry, 
         double eng_units) 
{ 
  return((unsigned) (eng_units / asc_to_float(entry->calculated_gain))); 
} 
 
/* 
The following set of functions are used when downloading Megadac alarms 
and Triggers.  The values in the tags and channels structure are in 
engineering units and must be converted to counts before downloading 
to the Megadac. 
*/ 
 
int megadac_above_alarm_exists(struct experiment_entry *entry) 
{ 
  if (asc_to_float(entry->calculated_gain) < 0.0) 
    if (not_spaces(entry->megadac_alarm_below)) 
      return(1); 
    else 
      return(0); 
  else 
    if (not_spaces(entry->megadac_alarm_above)) 
      return(1); 
    else 
      return(0); 
} 
 
double megadac_above_alarm_value(struct experiment_entry *entry) 
{ 
  if (asc_to_float(entry->calculated_gain) < 0.0) 
    return(asc_to_float(entry->megadac_alarm_below)); 
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  else 
    return(asc_to_float(entry->megadac_alarm_above)); 
} 
 
int megadac_above_alarm_counts(struct experiment_entry *entry) 
{ 
  return(eng_units_to_counts(entry, megadac_above_alarm_value(entry))); 
} 
 
unsigned megadac_above_alarm_digital(struct experiment_entry *entry) 
{ 
  return(eng_units_to_digital(entry, megadac_above_alarm_value(entry))); 
} 
 
int megadac_below_alarm_exists(struct experiment_entry *entry) 
{ 
  if (asc_to_float(entry->calculated_gain) < 0.0) 
    if (not_spaces(entry->megadac_alarm_above)) 
      return(2); 
    else 
      return(0); 
  else 
    if (not_spaces(entry->megadac_alarm_below)) 
      return(2); 
    else 
      return(0); 
} 
 
double megadac_below_alarm_value(struct experiment_entry *entry) 
{ 
  if (asc_to_float(entry->calculated_gain) < 0.0) 
    return(asc_to_float(entry->megadac_alarm_above)); 
  else 
    return(asc_to_float(entry->megadac_alarm_below)); 
} 
 
int megadac_below_alarm_counts(struct experiment_entry *entry) 
{ 
  return(eng_units_to_counts(entry, megadac_below_alarm_value(entry))); 
} 
 
unsigned megadac_below_alarm_digital(struct experiment_entry *entry) 
{ 
  return(eng_units_to_digital(entry, megadac_below_alarm_value(entry))); 
} 
 
int megadac_alarm_exists(struct experiment_entry *entry) 
{ 
  if (megadac_above_alarm_exists(entry) || 
      megadac_below_alarm_exists(entry)) 
    return(1); 
  else 
    return(0); 
} 
 
int bin_counting_method(struct experiment_entry *entry) 
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{ 
  register int           index; 
  struct bin_count_type *bin_count_entry; 
 
  bin_count_entry = 
    (struct bin_count_type *)entry->slope_yellow_error_limit; 
  if (spaces(bin_count_entry->bin_counting_method)) return(0); 
  for (index = 0; index < BIN_METHOD_SIZE; index++) 
    if (equal(bin_count_entry->bin_counting_method, 
       bin_counting_methods[index])) 
      break; 
  return(index); 
} 
 
int bin_counting_operation(struct experiment_entry *entry) 
{ 
  register int           index; 
  struct bin_count_type *bin_count_entry; 
 
  bin_count_entry = 
    (struct bin_count_type *)entry->slope_yellow_error_limit; 
  for (index = 0; index < BIN_OPERATION_SIZE; index++) 
    if (equal(bin_count_entry->bin_counting_operation, 
       bin_counting_operations[index])) 
      break; 
  return(index); 
} 
 
int number_of_bins(struct experiment_entry *entry) 
{ 
  struct bin_count_type *bin_count_entry; 
 
  bin_count_entry = 
    (struct bin_count_type *)entry->slope_yellow_error_limit; 
  return(asc_to_int(bin_count_entry->number_of_bins)); 
} 
 
int hysteresis(struct experiment_entry *entry) 
{ 
  struct bin_count_type *bin_count_entry; 
 
  bin_count_entry = 
    (struct bin_count_type *)entry->slope_yellow_error_limit; 
  return(bin_count_entry->hysteresis_counts[0] - 'A'); 
} 
 
double bin_counting_range_value(struct experiment_entry *entry) 
{ 
  struct bin_count_type *bin_count_entry; 
 
  bin_count_entry = 
    (struct bin_count_type *)entry->slope_yellow_error_limit; 
  return(asc_to_float(bin_count_entry->bin_counting_range)); 
} 
 
int bin_counting_range_counts(struct experiment_entry *entry) 
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{ 
  return(eng_units_to_counts(entry, bin_counting_range_value(entry))); 
} 
 
int start_single_above_exists(struct experiment_entry *entry) 
{ 
  if (asc_to_float(entry->calculated_gain) < 0.0) 
    if (not_spaces(entry->megadac_start_single_below)) 
      return(1); 
    else 
      return(0); 
  else 
    if (not_spaces(entry->megadac_start_single_above)) 
      return(1); 
    else 
      return(0); 
} 
 
double start_single_above_value(struct experiment_entry *entry) 
{ 
  if (asc_to_float(entry->calculated_gain) < 0.0) 
    return(asc_to_float(entry->megadac_start_single_below)); 
  else 
    return(asc_to_float(entry->megadac_start_single_above)); 
} 
 
int start_single_above_counts(struct experiment_entry *entry) 
{ 
  return(eng_units_to_counts(entry, start_single_above_value(entry))); 
} 
 
unsigned start_single_above_digital(struct experiment_entry *entry) 
{ 
  return(eng_units_to_digital(entry, start_single_above_value(entry))); 
} 
 
int start_single_below_exists(struct experiment_entry *entry) 
{ 
  if (asc_to_float(entry->calculated_gain) < 0.0) 
    if (not_spaces(entry->megadac_start_single_above)) 
      return(2); 
    else 
      return(0); 
  else 
    if (not_spaces(entry->megadac_start_single_below)) 
      return(2); 
    else 
      return(0); 
} 
 
double start_single_below_value(struct experiment_entry *entry) 
{ 
  if (asc_to_float(entry->calculated_gain) < 0.0) 
    return(asc_to_float(entry->megadac_start_single_above)); 
  else 
    return(asc_to_float(entry->megadac_start_single_below)); 
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} 
 
int start_single_below_counts(struct experiment_entry *entry) 
{ 
  return(eng_units_to_counts(entry, start_single_below_value(entry))); 
} 
 
unsigned start_single_below_digital(struct experiment_entry *entry) 
{ 
  return(eng_units_to_digital(entry, start_single_below_value(entry))); 
} 
 
int start_single_exists(struct experiment_entry *entry) 
{ 
  if (start_single_above_exists(entry) || 
      start_single_below_exists(entry)) 
    return(1); 
  else 
    return(0); 
} 
 
int start_group_above_exists(struct experiment_entry *entry) 
{ 
  if (asc_to_float(entry->calculated_gain) < 0.0) 
    if (not_spaces(entry->megadac_start_group_below)) 
      return(1); 
    else 
      return(0); 
  else 
    if (not_spaces(entry->megadac_start_group_above)) 
      return(1); 
    else 
      return(0); 
} 
 
double start_group_above_value(struct experiment_entry *entry) 
{ 
  if (asc_to_float(entry->calculated_gain) < 0.0) 
    return(asc_to_float(entry->megadac_start_group_below)); 
  else 
    return(asc_to_float(entry->megadac_start_group_above)); 
} 
 
int start_group_above_counts(struct experiment_entry *entry) 
{ 
  return(eng_units_to_counts(entry, start_group_above_value(entry))); 
} 
 
unsigned start_group_above_digital(struct experiment_entry *entry) 
{ 
  return(eng_units_to_digital(entry, start_group_above_value(entry))); 
} 
 
int start_group_below_exists(struct experiment_entry *entry) 
{ 
  if (asc_to_float(entry->calculated_gain) < 0.0) 
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    if (not_spaces(entry->megadac_start_group_above)) 
      return(2); 
    else 
      return(0); 
  else 
    if (not_spaces(entry->megadac_start_group_below)) 
      return(2); 
    else 
      return(0); 
} 
 
double start_group_below_value(struct experiment_entry *entry) 
{ 
  if (asc_to_float(entry->calculated_gain) < 0.0) 
    return(asc_to_float(entry->megadac_start_group_above)); 
  else 
    return(asc_to_float(entry->megadac_start_group_below)); 
} 
 
int start_group_below_counts(struct experiment_entry *entry) 
{ 
  return(eng_units_to_counts(entry, start_group_below_value(entry))); 
} 
 
unsigned start_group_below_digital(struct experiment_entry *entry) 
{ 
  return(eng_units_to_digital(entry, start_group_below_value(entry))); 
} 
 
int start_group_exists(struct experiment_entry *entry) 
{ 
  if (start_group_above_exists(entry) || 
      start_group_below_exists(entry)) 
    return(1); 
  else 
    return(0); 
} 
 
int megadac_group_triggers_to_start(void) 
{ 
  return(asc_to_int(experiment_data.header.megadac_group_triggers_to_start)); 
} 
 
double start_on_minimum_duration_time(void) 
{ 
  return(asc_to_float(experiment_data.header.start_on_minimum_duration_time)); 
} 
 
int stop_single_above_exists(struct experiment_entry *entry) 
{ 
  if (asc_to_float(entry->calculated_gain) < 0.0) 
    if (not_spaces(entry->megadac_stop_single_below)) 
      return(1); 
    else 
      return(0); 
  else 
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    if (not_spaces(entry->megadac_stop_single_above)) 
      return(1); 
    else 
      return(0); 
} 
 
double stop_single_above_value(struct experiment_entry *entry) 
{ 
  if (asc_to_float(entry->calculated_gain) < 0.0) 
    return(asc_to_float(entry->megadac_stop_single_below)); 
  else 
    return(asc_to_float(entry->megadac_stop_single_above)); 
} 
 
int stop_single_above_counts(struct experiment_entry *entry) 
{ 
  return(eng_units_to_counts(entry, stop_single_above_value(entry))); 
} 
 
unsigned stop_single_above_digital(struct experiment_entry *entry) 
{ 
  return(eng_units_to_digital(entry, stop_single_above_value(entry))); 
} 
 
int stop_single_below_exists(struct experiment_entry *entry) 
{ 
  if (asc_to_float(entry->calculated_gain) < 0.0) 
    if (not_spaces(entry->megadac_stop_single_above)) 
      return(2); 
    else 
      return(0); 
  else 
    if (not_spaces(entry->megadac_stop_single_below)) 
      return(2); 
    else 
      return(0); 
} 
 
double stop_single_below_value(struct experiment_entry *entry) 
{ 
  if (asc_to_float(entry->calculated_gain) < 0.0) 
    return(asc_to_float(entry->megadac_stop_single_above)); 
  else 
    return(asc_to_float(entry->megadac_stop_single_below)); 
} 
 
int stop_single_below_counts(struct experiment_entry *entry) 
{ 
  return(eng_units_to_counts(entry, stop_single_below_value(entry))); 
} 
 
unsigned stop_single_below_digital(struct experiment_entry *entry) 
{ 
  return(eng_units_to_digital(entry, stop_single_below_value(entry))); 
} 
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int stop_single_exists(struct experiment_entry *entry) 
{ 
  if (stop_single_above_exists(entry) || 
      stop_single_below_exists(entry)) 
    return(1); 
  else 
    return(0); 
} 
 
int stop_group_above_exists(struct experiment_entry *entry) 
{ 
  if (asc_to_float(entry->calculated_gain) < 0.0) 
    if (not_spaces(entry->megadac_stop_group_below)) 
      return(1); 
    else 
      return(0); 
  else 
    if (not_spaces(entry->megadac_stop_group_above)) 
      return(1); 
    else 
      return(0); 
} 
 
double stop_group_above_value(struct experiment_entry *entry) 
{ 
  if (asc_to_float(entry->calculated_gain) < 0.0) 
    return(asc_to_float(entry->megadac_stop_group_below)); 
  else 
    return(asc_to_float(entry->megadac_stop_group_above)); 
} 
 
int stop_group_above_counts(struct experiment_entry *entry) 
{ 
  return(eng_units_to_counts(entry, stop_group_above_value(entry))); 
} 
 
unsigned stop_group_above_digital(struct experiment_entry *entry) 
{ 
  return(eng_units_to_digital(entry, stop_group_above_value(entry))); 
} 
 
int stop_group_below_exists(struct experiment_entry *entry) 
{ 
  if (asc_to_float(entry->calculated_gain) < 0.0) 
    if (not_spaces(entry->megadac_stop_group_above)) 
      return(2); 
    else 
      return(0); 
  else 
    if (not_spaces(entry->megadac_stop_group_below)) 
      return(2); 
    else 
      return(0); 
} 
 
double stop_group_below_value(struct experiment_entry *entry) 
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{ 
  if (asc_to_float(entry->calculated_gain) < 0.0) 
    return(asc_to_float(entry->megadac_stop_group_above)); 
  else 
    return(asc_to_float(entry->megadac_stop_group_below)); 
} 
 
int stop_group_below_counts(struct experiment_entry *entry) 
{ 
  return(eng_units_to_counts(entry, stop_group_below_value(entry))); 
} 
 
unsigned stop_group_below_digital(struct experiment_entry *entry) 
{ 
  return(eng_units_to_digital(entry, stop_group_below_value(entry))); 
} 
 
int stop_group_exists(struct experiment_entry *entry) 
{ 
  if (stop_group_above_exists(entry) || 
      stop_group_below_exists(entry)) 
    return(1); 
  else 
    return(0); 
} 
 
int megadac_group_triggers_to_stop(void) 
{ 
  return(asc_to_int(experiment_data.header.megadac_group_triggers_to_stop)); 
} 
 
double stop_on_minimum_duration_time(void) 
{ 
  return(asc_to_float(experiment_data.header.stop_on_minimum_duration_time)); 
} 
 
/* 
Reads the recording parameters information from the Htestname.LST file. 
*/ 
 
void read_config_list_file(void) 
{ 
  FILE                 *config_list_file; 
  struct config_header *header; 
  struct define_entry  *define; 
  struct check_entry   *check; 
  struct run_entry     *run; 
  struct analyze_entry *analyze; 
 
  header = &config_data.header; 
  define = &config_data.define; 
  check = &config_data.check; 
  run = &config_data.run; 
  analyze = &config_data.analyze; 
 
  if ((config_list_file = fopen(config_list_name, "r")) == NULL) { 
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    printf("Error: Could not find file %s in current directory\n", 
    config_list_name); 
    return; 
  } 
  fread(header, sizeof(struct config_header), 1, config_list_file); 
  header->check_phase[0] -= '0'; 
  fgetc(config_list_file); 
  fread(define, sizeof(struct define_entry), 1, config_list_file); 
  fgetc(config_list_file); 
  fread(check, sizeof(struct check_entry), 1, config_list_file); 
  fgetc(config_list_file); 
  fread(run, sizeof(struct run_entry), 1, config_list_file); 
  fgetc(config_list_file); 
  fread(analyze, sizeof(struct analyze_entry), 1, config_list_file); 
  fgetc(config_list_file); 
  fclose(config_list_file); 
} 
 
/* 
Reads the sensor library information from the Stestname.LST file. 
*/ 
 
void read_sensor_list_file(void) 
{ 
  FILE               *sensor_list_file; 
  union sensor_entry *current_sensor; 
  register int        sensor_index; 
 
  if ((sensor_list_file = fopen(sensor_list_name, "r")) == NULL) { 
    printf("Error: Could not find file %s in current directory\n", 
    sensor_list_name); 
    return; 
  } 
  sensor_index = 0; 
  while (!feof(sensor_list_file)) { 
    current_sensor = &sensor_data.entries[sensor_index]; 
    if (!fread(current_sensor, sizeof(union sensor_entry), 1, 
        sensor_list_file)) 
      break; 
    fgetc(sensor_list_file); 
    /* Subtract ASCII 'A' from the sensor class */ 
    if (memcmp(current_sensor->header.sensor_name, "0HEADER   ", 10)) { 
      current_sensor->standard.sensor_class -= 0x2041; 
      ++sensor_index; 
    } 
    else { 
      current_sensor->header.check_phase[0] -= '0'; 
      memcpy(&sensor_data.header, current_sensor, 
      sizeof(union sensor_entry)); 
    } 
  } 
  fclose(sensor_list_file); 
  number_of_sensors = sensor_index; 
} 
 
/* 
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Reads the tags and channels information from the Ttestname.LST file. 
*/ 
 
void read_tag_list_file(void) 
{ 
  struct experiment_entry  *current_entry; 
  struct experiment_header *current_header; 
  FILE                     *experiment_list_file; 
  register int              experiment_index; 
 
  if ((experiment_list_file = fopen(experiment_list_name, "r")) == NULL) { 
    printf("Error: Could not find file %s in current directory\n", 
    experiment_list_name); 
    return; 
  } 
  current_header = &experiment_data.header; 
  if (!fread(current_header, sizeof(struct experiment_header), 1, 
      experiment_list_file)) 
    return; 
  current_header->check_phase[0] -= '0'; 
  fgetc(experiment_list_file); 
 
  experiment_index = 0; 
  while (!feof(experiment_list_file)) { 
    current_entry = &experiment_data.entries[experiment_index]; 
    if (!fread(current_entry, sizeof(struct experiment_entry), 1, 
        experiment_list_file)) 
      break; 
    fgetc(experiment_list_file); 
    ++experiment_index; 
  } 
  fclose(experiment_list_file); 
  number_of_tags = experiment_index; 
} 
 
/* 
Allocates heap space for the sensor and tags and channels information. 
The allocation is based on the size of the ?testname.LST files. 
*/ 
 
int allocate_buffers(void) 
{ 
   
 HANDLE Hnd; 
 WIN32_FIND_DATA file_info; 
 long fsize; 
 char abc[MAX_PATH]; 
 char *abcname; 
 
 abcname = abc; 
 Hnd = FindFirstFile(sensor_list_name, &file_info); 
 
 GetCurrentDirectory(MAX_PATH,abc); 
  
 /*puts(abcname); 
 puts(sensor_list_name);*/ 
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 if (Hnd == INVALID_HANDLE_VALUE) return(1); 
 
 fsize = file_info.nFileSizeHigh*2^32 + file_info.nFileSizeLow; 
 
 sensor_data.entries = malloc(fsize); 
 
 if (sensor_data.entries == NULL) return(1); 
  
 Hnd = FindFirstFile(experiment_list_name, &file_info); 
 
 if (Hnd == INVALID_HANDLE_VALUE) return(1); 
 
 fsize = file_info.nFileSizeHigh*2^32 + file_info.nFileSizeLow; 
 
 experiment_data.entries = malloc(fsize); 
 
 if (experiment_data.entries == NULL) return(1); 
 
 return(0); 
 
/*  struct find_t file_info; 
 
  if (_dos_findfirst(sensor_list_name, _A_NORMAL, &file_info)) return(1); 
   
  sensor_data.entries = malloc((size_t) file_info.size); 
 
  if (sensor_data.entries == NULL) return(1); 
 
  if (_dos_findfirst(experiment_list_name, _A_NORMAL, &file_info)) return(1); 
 
  experiment_data.entries = malloc((size_t) file_info.size); 
 
  if (experiment_data.entries == NULL) return(1); 
 
  return(0);*/ 
 
} 
 
/* 
Frees the heap space allocated by the above function. 
*/ 
 
void free_buffers(void) 
{ 
  free(sensor_data.entries); 
  free(experiment_data.entries); 
} 
 
/* 
Finds the sensor entry of the passed sensor name and returns the address 
of the location in the structure, or a NULL if not found. 
*/ 
 
union sensor_entry *get_sensor_entry(char *sensor_name) 
{ 
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  register int sensor_index; 
 
  for (sensor_index = 0; sensor_index < number_of_sensors; sensor_index++) 
    if (equal(sensor_data.entries[sensor_index].standard.sensor_name, 
       sensor_name)) 
      return(&sensor_data.entries[sensor_index]); 
  return(NULL); 
} 
 
/* 
Reads a block of data from the megadac or host computer. 
Returns a non zero value if successful. 
*/ 
 
int read_data_block(void) 
{ 
  union sync_word_type *sync_word; 
  int                   index; 
  int                   total; 
  int                   type; 
 
  if (++scan_counter > scans_in_data_set) 
    return(ARCHIVE_END_OF_FILE); 
   
  if (++scan_number >= scans_in_block) { 
 
      type = read_megadac(); 
 
  } 
  else 
    type = ARCHIVE_DATA_SCAN; 
 
  if ((type == ARCHIVE_DATA_BLOCK) || (type == ARCHIVE_DATA_SCAN)) { 
     
      total = number_of_tags; 
    for (index = 0; index < total; index++) 
      counts[index] = *data_ptr++; 
  } 
  return(type); 
} 
 
/* 
Reads a block of data from the Megadac.  Returns the constant for data 
block if good, or an invalid data type if an error occurred. 
*/ 
 
int read_megadac(void) 
{ 
  int index; 
 
  if (sendgp("DDZ?", 4)) return(NUMBER_OF_ARCHIVE_TYPES); 
  if (receive(buffer, sizeof(buffer))) return(NUMBER_OF_ARCHIVE_TYPES); 
  scan_number = 0; 
  index = strchr(buffer, ',') - buffer; 
  scans_in_block = atol(&buffer[++index]); 
  if (sendgp("DDS?", 4)) return(NUMBER_OF_ARCHIVE_TYPES); 
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  if (receive(buffer, sizeof(buffer))) return(NUMBER_OF_ARCHIVE_TYPES); 
  if (bytes_received <= 5) return(NUMBER_OF_ARCHIVE_TYPES); 
  data_ptr = (short *)&buffer[4]; 
  /*printf("info: %.5i,%.5i,%.5i",data_ptr[0], data_ptr[1],data_ptr[2]);*/ 
  /*printf("info: %.5i,%.5i,%.5i,%.5i",buffer[0],buffer[1],buffer[2],buffer[3]);*/ 
  /*getch();*/ 
  data_ptr++; 
  data_ptr++; 
 
  return(ARCHIVE_DATA_BLOCK); 
} 
 
/* 
Downloads the test to the Megadac.  Please consult the Megadac IEEE-488 
Remote Interface Document for more information on each of the commands. 
*/ 
 
int download_tags_with_channels(void) 
{ 
  struct experiment_entry *current_experiment_entry; 
  union sensor_entry      *current_sensor; 
  register int             experiment_index; 
  register int             value; 
  int                      card_type; 
  int                      addressing_type; 
  int                      adc_module; 
  int                      number_of_bal_scans; 
 
  if (version_number_invalid()) return(1); 
 
  set_timeout_to(TO_1S); 
  if (sendgp("*IDN?", 5)) return(1); 
  if (receive(megadac_command, sizeof(megadac_command))) return(1); 
  if (memcmp(megadac_command, "IDN OPTIM,", 10)) { 
    printf("The device is not a Megadac\n"); 
    return(1); 
  } 
  if (!memcmp(&megadac_command[10], "SERIES", 6)) { 
    addressing_type = TYPE_OF_ADDRESSING_INITIAL; 
    if (megadac_command[17] == '3') 
      adc_module = TYPE_OF_AD_3016; 
    else 
      adc_module = TYPE_OF_AD_5516; 
  } 
  else { 
    if (sendgp("PMD?", 5)) return(1); 
    if (receive(megadac_command, sizeof(megadac_command))) return(1); 
    addressing_type = megadac_command[37] - '0'; 
    adc_module = megadac_command[39] - '0'; 
  } 
  if (type_of_addressing() != addressing_type) { 
    printf("The test is defined with %s addressing\n", 
    type_of_addressing_text[type_of_addressing()]); 
    printf("  but the Megadac is defined with %s addressing\n", 
    type_of_addressing_text[addressing_type]); 
    return(1); 
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  } 
 
  set_timeout_to(TO_10S); 
  strcpy(megadac_command, "*CLS;*SRE 35;*ESE 53;MSE 31;MER 16"); 
  if (sendgp(megadac_command, strlen(megadac_command))) return(1); 
  strcpy(megadac_command, "TCL"); 
  if (sendgp(megadac_command, strlen(megadac_command))) return(1); 
  if (spaces(config_data.run.date_run) && 
      spaces(config_data.run.time_run)) { 
    _strdate(config_data.run.date_run); 
    _strtime(config_data.run.time_run); 
  } 
  sprintf(megadac_command, "TNI %7.7s,%8.8s-%8.8s", 
   config_data.header.file_name, 
   config_data.run.date_run, 
   config_data.run.time_run); 
  if (sendgp(megadac_command, strlen(megadac_command))) return(1); 
 
  for (experiment_index = 0; 
       experiment_index < number_of_tags; 
       experiment_index++) { 
    current_experiment_entry = &experiment_data.entries[experiment_index]; 
    current_sensor = get_sensor_entry(current_experiment_entry->sensor_name); 
    if (current_sensor != NULL) { 
      card_type = current_input_card(current_sensor); 
      sprintf(megadac_command, "TCA %8.8s,%3.3s,%i,%i,%i,%i,%i,%i,%f", 
       current_experiment_entry->tag, 
       current_experiment_entry->channel, 
       card_gain_number(current_experiment_entry), 
       post_gain_number(current_experiment_entry), 
       filter_type(current_sensor), 
       monitor_channel_number(current_experiment_entry), 
       bal_cal_function(current_experiment_entry, 
          current_sensor, 
          adc_module), 
       bal_pattern(current_experiment_entry), 
       excitation_voltage(current_sensor)); 
      if (sendgp(megadac_command, strlen(megadac_command))) return(1); 
 
      if (bin_counting() && bin_counting_method(current_experiment_entry)) { 
 value = 256 * hysteresis(current_experiment_entry) + 
        number_of_bins(current_experiment_entry); 
 sprintf(megadac_command, "ALS %8.8s,0,%i,%i,0,%i,%i", 
  current_experiment_entry->tag, value, 
  bin_counting_method(current_experiment_entry), 
  bin_counting_range_counts(current_experiment_entry), 
  bin_counting_operation(current_experiment_entry)); 
 if (sendgp(megadac_command, strlen(megadac_command))) return(1); 
      } 
      else { 
 if (megadac_alarms()) { 
   if (megadac_alarm_exists(current_experiment_entry)) { 
     if (digital_data(current_sensor)) 
       sprintf(megadac_command, "ALS %8.8s,%i,%u,%c,%i,%u,%c", 
        current_experiment_entry->tag, 
        megadac_above_alarm_exists(current_experiment_entry), 
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        megadac_above_alarm_digital(current_experiment_entry), 
        current_experiment_entry->alarm_number[0], 
        megadac_below_alarm_exists(current_experiment_entry), 
        megadac_below_alarm_digital(current_experiment_entry), 
        current_experiment_entry->alarm_number[0]); 
     else 
       sprintf(megadac_command, "ALS %8.8s,%i,%i,%c,%i,%i,%c", 
        current_experiment_entry->tag, 
        megadac_above_alarm_exists(current_experiment_entry), 
        megadac_above_alarm_counts(current_experiment_entry), 
        current_experiment_entry->alarm_number[0], 
        megadac_below_alarm_exists(current_experiment_entry), 
        megadac_below_alarm_counts(current_experiment_entry), 
        current_experiment_entry->alarm_number[0]); 
     if (sendgp(megadac_command, strlen(megadac_command))) return(1); 
   } 
 } 
 else { 
   if ((card_type >= INPUT_CARD_885D) && 
       (card_type <= INPUT_CARD_832SE)) { 
     sprintf(megadac_command, "ALS %8.8s,1,26214,1,2,-26214,1", 
      current_experiment_entry->tag); 
     if (sendgp(megadac_command, strlen(megadac_command))) return(1); 
   } 
 } 
      } 
 
      if (start_event_on() == MEGADAC_DATA_LIMITS) { 
 if (start_single_exists(current_experiment_entry)) { 
   if (digital_data(current_sensor)) 
     sprintf(megadac_command, "SRS %8.8s,%i,%u,%i,%u", 
      current_experiment_entry->tag, 
      start_single_above_exists(current_experiment_entry), 
      start_single_above_digital(current_experiment_entry), 
      start_single_below_exists(current_experiment_entry), 
      start_single_below_digital(current_experiment_entry)); 
   else 
     sprintf(megadac_command, "SRS %8.8s,%i,%i,%i,%i", 
      current_experiment_entry->tag, 
      start_single_above_exists(current_experiment_entry), 
      start_single_above_counts(current_experiment_entry), 
      start_single_below_exists(current_experiment_entry), 
      start_single_below_counts(current_experiment_entry)); 
   if (sendgp(megadac_command, strlen(megadac_command))) return(1); 
 } 
 if (start_group_exists(current_experiment_entry)) { 
   if (digital_data(current_sensor)) 
     sprintf(megadac_command, "SRG %8.8s,%i,%u,%i,%u", 
      current_experiment_entry->tag, 
      start_group_above_exists(current_experiment_entry), 
      start_group_above_digital(current_experiment_entry), 
      start_group_below_exists(current_experiment_entry), 
      start_group_below_digital(current_experiment_entry)); 
   else 
     sprintf(megadac_command, "SRG %8.8s,%i,%i,%i,%i", 
      current_experiment_entry->tag, 
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      start_group_above_exists(current_experiment_entry), 
      start_group_above_counts(current_experiment_entry), 
      start_group_below_exists(current_experiment_entry), 
      start_group_below_counts(current_experiment_entry)); 
   if (sendgp(megadac_command, strlen(megadac_command))) return(1); 
 } 
      } 
 
      if (stop_event_on() == MEGADAC_DATA_LIMITS) { 
 if (stop_single_exists(current_experiment_entry)) { 
   if (digital_data(current_sensor)) 
     sprintf(megadac_command, "STS %8.8s,%i,%u,%i,%u", 
      current_experiment_entry->tag, 
      stop_single_above_exists(current_experiment_entry), 
      stop_single_above_digital(current_experiment_entry), 
      stop_single_below_exists(current_experiment_entry), 
      stop_single_below_digital(current_experiment_entry)); 
   else 
     sprintf(megadac_command, "STS %8.8s,%i,%i,%i,%i", 
      current_experiment_entry->tag, 
      stop_single_above_exists(current_experiment_entry), 
      stop_single_above_counts(current_experiment_entry), 
      stop_single_below_exists(current_experiment_entry), 
      stop_single_below_counts(current_experiment_entry)); 
   if (sendgp(megadac_command, strlen(megadac_command))) return(1); 
 } 
 if (stop_group_exists(current_experiment_entry)) { 
   if (digital_data(current_sensor)) 
     sprintf(megadac_command, "STG %8.8s,%i,%u,%i,%u", 
      current_experiment_entry->tag, 
      stop_group_above_exists(current_experiment_entry), 
      stop_group_above_digital(current_experiment_entry), 
      stop_group_below_exists(current_experiment_entry), 
      stop_group_below_digital(current_experiment_entry)); 
   else 
     sprintf(megadac_command, "STG %8.8s,%i,%i,%i,%i", 
      current_experiment_entry->tag, 
      stop_group_above_exists(current_experiment_entry), 
      stop_group_above_counts(current_experiment_entry), 
      stop_group_below_exists(current_experiment_entry), 
      stop_group_below_counts(current_experiment_entry)); 
   if (sendgp(megadac_command, strlen(megadac_command))) return(1); 
 } 
      } 
    } 
  } 
 
  sprintf(megadac_command, "RED %i,%f,%i,%i,%f,%i,%i,%f,%i,%i,%i", 
   where_to_record(), 
   system_filter_frequency(), 
   automatically_balance() | external_clock(), 
   submultiplexing(), 
   pre_trigger_time_in_seconds(), 
   start_event_on(), 
   stop_event_on(), 
   post_trigger_time_in_seconds(), 
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   max_data_sets_to_capture(), 
   bin_counting() | memory_transfers() | sample_and_hold(), 
   auto_restart() | peak_pick() | interval_mode()); 
  if (sendgp(megadac_command, strlen(megadac_command))) return(1); 
 
  if (submultiplexing()) 
    sprintf(megadac_command, "SMP %i,%li,%i,%li,%i,%li,%i,%li", 
     number_of_tags_in_primary_scan(), 
     megadac_scan_period(), 
     number_of_tags_in_sub_level_2(), 
     submultiplexing_level_2_period(), 
     number_of_tags_in_sub_level_3(), 
     submultiplexing_level_3_period(), 
     number_of_tags_in_sub_level_4(), 
     submultiplexing_level_4_period()); 
  else 
    if (interval_mode()) 
      sprintf(megadac_command, "SPI %li", megadac_scan_period()); 
    else 
      sprintf(megadac_command, "SPP %li", megadac_scan_period()); 
  if (sendgp(megadac_command, strlen(megadac_command))) return(1); 
 
  if (peak_pick()) { 
    sprintf(megadac_command, "PKS %i,%i,%i,0,0,0,0", 
     peak_operation_mode(), 
     peak_skip_size(), 
     peak_noise_filter()); 
    if (sendgp(megadac_command, strlen(megadac_command))) return(1); 
 
    sprintf(megadac_command, "PKE %i,%i,%i,%i,%i,%i", 
     peak_process_all_scans(), 
     number_of_tags_to_int_peak(), 
     int_peak_test_duration_hours(), 
     int_peak_test_duration_minutes(), 
     int_peak_duration_minutes(), 
     int_peak_duration_seconds()); 
    if (sendgp(megadac_command, strlen(megadac_command))) return(1); 
  } 
 
  if (start_event_on() == MEGADAC_DATA_LIMITS) { 
    sprintf(megadac_command, "SRN %i", megadac_group_triggers_to_start()); 
    if (sendgp(megadac_command, strlen(megadac_command))) return(1); 
    sprintf(megadac_command, "SRT %f", start_on_minimum_duration_time()); 
    if (sendgp(megadac_command, strlen(megadac_command))) return(1); 
  } 
 
  if (stop_event_on() == MEGADAC_DATA_LIMITS) { 
    sprintf(megadac_command, "STN %i", megadac_group_triggers_to_stop()); 
    if (sendgp(megadac_command, strlen(megadac_command))) return(1); 
    sprintf(megadac_command, "STT %f", stop_on_minimum_duration_time()); 
    if (sendgp(megadac_command, strlen(megadac_command))) return(1); 
  } 
 
  if ((start_event_on() == MEGADAC_EXTERNAL_EVENT) || 
      (stop_event_on() == MEGADAC_EXTERNAL_EVENT)) { 
    strcpy(megadac_command, "XSS 0,1"); 
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    if (sendgp(megadac_command, strlen(megadac_command))) return(1); 
  } 
 
  strcpy(megadac_command, "EVM 0"); 
  if (sendgp(megadac_command, strlen(megadac_command))) return(1); 
 
  printf("\nSending the CHK command to the Megadac.\n"); 
  printf("This operation may take up to a minute.\n"); 
  set_timeout_to(TO_100S); 
  if (sendgp("CHK", 3)) return(1); 
  if (sendgp("ERM?", 4)) return(1); 
  if (receive(megadac_command, sizeof(megadac_command))) return(1); 
  megadac_command[bytes_received] = '\0'; 
  if (atoi(&megadac_command[4]) > 0) { 
    printf("The following errors occurred after the CHK command:\n"); 
    printf("%s\n", megadac_command); 
    return(1); 
  } 
  else 
    printf("\nThe CHK command was succesfully completed.\n"); 
  set_timeout_to(TO_10S); 
 
  if (!automatically_balance()) { 
    for (experiment_index = 0; 
  experiment_index < number_of_tags; 
  experiment_index++) { 
      current_experiment_entry = &experiment_data.entries[experiment_index]; 
      current_sensor = get_sensor_entry(current_experiment_entry->sensor_name); 
      if (current_sensor != NULL) { 
 current_experiment_entry->balance[0] = 'N'; 
 sprintf(megadac_command, "TCA %8.8s,,,,,,%i,,", 
  current_experiment_entry->tag, 
  bal_cal_function(current_experiment_entry, 
     current_sensor, 
     adc_module)); 
 if (sendgp(megadac_command, strlen(megadac_command))) return(1); 
      } 
    } 
  } 
 
  set_timeout_to(TO_100S); 
  if (interval_mode()) 
    number_of_bal_scans = 3; 
  else 
    number_of_bal_scans = 6; 
  sprintf(megadac_command, "BAL %i", number_of_bal_scans); 
  if (sendgp(megadac_command, strlen(megadac_command))) return(1); 
  if (sendgp("ERM?", 4)) return(1); 
  if (receive(megadac_command, sizeof(megadac_command))) return(1); 
  megadac_command[bytes_received] = '\0'; 
  if (atoi(&megadac_command[4]) > 0) { 
    printf("The following errors occurred after the BAL command:\n"); 
    printf("%s\n", megadac_command); 
    return(1); 
  } 
  else 
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    printf("\nThe BAL command was succesfully completed.\n"); 
  set_timeout_to(TO_10S); 
 
  if (!automatically_balance()) { 
    for (experiment_index = 0; 
  experiment_index < number_of_tags; 
  experiment_index++) { 
      current_experiment_entry = &experiment_data.entries[experiment_index]; 
      current_sensor = get_sensor_entry(current_experiment_entry->sensor_name); 
      if (current_sensor != NULL) { 
 if ((current_experiment_entry->balance[0] == 'Y') || 
     (current_experiment_entry->balance[0] == 'P')) { 
   sprintf(megadac_command, "TCA %8.8s,,,,,,,%i,", 
    current_experiment_entry->tag, 
    bal_pattern(current_experiment_entry)); 
   if (sendgp(megadac_command, strlen(megadac_command))) return(1); 
 } 
      } 
    } 
  } 
 
  return(0); 
} 
 
 
/* 
Reads the raw and floating point list files, determines the number 
of tags and number of entries, and creates the data structure which 
shows the proper engineering units for each tag. 
*/ 
 
int create_tag_data_lists(void) 
{ 
  int   index; 
 
  sprintf(input_file_name, "R%s.LST", test_name); 
  if ((input_file = fopen(input_file_name, "r")) == NULL) { 
    printf("Error: Could not find file %s in current directory\n", 
    input_file_name); 
    return(1); 
  } 
  for (number_of_tags = index = 0; !feof(input_file); number_of_tags++) { 
   index += fread(&buffer[index], sizeof(char), 28, input_file);} 
  fclose(input_file); 
 
  sprintf(input_file_name, "F%s.LST", test_name); 
  if ((input_file = fopen(input_file_name, "r")) == NULL) { 
    printf("Error: Could not find file %s in current directory\n", 
    input_file_name); 
    return(1); 
  } 
  for (number_of_entries = index = 0; !feof(input_file); number_of_entries++) { 
   index += fread(&buffer[index], sizeof(char), 14, input_file);} 
 
  --number_of_entries; 
  fclose(input_file); 
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  tag_data = malloc(number_of_entries * sizeof(struct tag_entry)); 
  for (index = 0; index < number_of_entries; index++) { 
    memcpy(tag_data[index].tag, &buffer[index * 14], 8); 
    memcpy(tag_data[index].eng_units, &buffer[index * 14 + 9], 4); 
  } 
  return(0); 
} 
 
 
/* 
Opens up the file to which the data is to be exported and outputs 
the header information for the chosen format. 
*/ 
 
int open_export_file(void) 
{ 
  register int      index; 
  struct tag_entry *tag_data_ptr; 
 
    output_file = fopen(output_file_name, "w"); 
 
  if (output_file == NULL) return(0); 
 
 fprintf(output_file, "%s\n", serial_info); 
    fprintf(output_file, "%s\n", output_file_name); 
    fprintf(output_file, "Date: %8.8s\n", data_set_date); 
    fprintf(output_file, "Time: %8.8s\n", data_set_time); 
    fprintf(output_file, "Number of Entries: %i\n", number_of_entries+1); 
    fprintf(output_file, "Scanning Speed: %f\n", scanning_speed); 
    fprintf(output_file, "  Time      Secs"); 
    for (index = 0; index < number_of_entries; index++) { 
      tag_data_ptr = &tag_data[index]; 
      fprintf(output_file, "  %8.8s  %4.4s", 
       tag_data_ptr->tag, 
       tag_data_ptr->eng_units); 
    } 
 
    fprintf(output_file, "\n"); 
 return(1); 
} 
 
/* 
Outputs the scan of converted data to the export file in the chosen format. 
*/ 
 
 
double elapsed_scanning_time(void) 
{ 
  return((double)(scan_counter - 1L) / scanning_speed); 
} 
 
void write_export_data(void) 
{ 
  static float curr_scanning_time; 
  register int final_index; 
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  strcpy(format_string, " %+15.7e"); 
    fprintf(output_file, format_string, elapsed_scanning_time()); 
  
    for (final_index = 0; final_index < number_of_entries; final_index++) 
  fprintf(output_file, " ,%.5i", data_ptr[final_index]); 
    fprintf(output_file, "\n"); 
 data_ptr++; 
 
 
} 
 
/* 
Closes the export file. 
*/ 
 
void close_export_file(void) 
{ 
 fclose(output_file); 
} 
 
 
int main(void) 
{ 
 int tempi; 
 int type; 
 Engine *ep; 
 char sel1; 
    char buffer1[BUFSIZE]; 
    char str[BUFSIZE]; 
 
 
  
while(sel1 != 'e') { 
 
  puts(" --------------------------------------------"); 
  puts("| MNDOT Megadac Dynamic Megadac Calibration. |"); 
  puts(" --------------------------------------------"); 
  puts("Written by Wing C. Lau, U of M ECE department 2001."); 
  puts("Part of the program utilizes functions by Optim Electronics Corporation."); 
  
puts("++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
\n"); 
 
 
 
  comm_type = IEEE488; 
 
   
   
  if ((comm_type == IEEE488) || (comm_type == RS485)) { 
    printf("Enter the address of the device: "); 
    scanf("%i", &device_address); 
  } 
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/* 
Read the test name and convert it to uppercase. 
*/ 
  printf("Enter test name: "); 
  scanf("%7s", test_name); 
  strupr(test_name); 
 
 
/* 
Create the list file names. 
*/ 
  sprintf(config_list_name, "H%s.LST", test_name); 
  sprintf(sensor_list_name, "S%s.LST", test_name); 
  sprintf(experiment_list_name, "T%s.LST", test_name); 
 
/* 
Allocate the storage space to read in the test information. 
*/ 
  if (allocate_buffers()) { 
    printf("Error Allocating Buffers\n"); 
    return; 
  } 
 
/* 
Read in the test information. 
*/ 
  read_config_list_file(); 
  scanning_speed = megadac_scan_speed_per_second(); 
  create_tag_data_lists(); 
 
  read_sensor_list_file(); 
  read_tag_list_file(); 
 
 
 
/* 
Initialize communications and download the test to the Megadac. 
*/ 
  if (initialize()) 
    printf("Error Initializing Communications\n"); 
  else 
    if (download_tags_with_channels()) 
      printf("Error Downloading Tags and Channels\n"); 
 
 puts("\nPress any keys to start scanning.\n"); 
 getch(); 
 
 if (sendgp("SCN 1",5)) puts("Failed to start scanning"); 
 puts("Press any keys to start recording.\n"); 
 getch(); 
 
 if (sendgp("RCD 1",5)) puts("Failed to start recording"); 
 
 puts("Recording "); 
 
 /* Time loop for recording approximately 4-5s depending on the machine */ 



 91

 
 for (tempi = 0; tempi < 200000 ; tempi++) {  
  if ((tempi)%1000==0) printf("\b.."); 
  else printf("\b."); 
 } 
 
 
 if (sendgp("RCD 0",5)) puts("Error: Failed to stop recording"); 
 
 if (sendgp("SCN 0",5)) puts("Error: Failed to stop scanning"); 
  
 puts("\nCompleted.\n"); 
 
 /* get info about recording in the Megadac, consult Megadac command manual */ 
 
 sprintf(buffer, "DSR %i", 1); 
 if (sendgp(buffer, strlen(buffer))) puts("Error_sending"); 
 if (sendgp("ERM?",4)) puts("Error"); 
 set_timeout_to(TO_300S); 
 if (receive(buffer, sizeof(buffer))) puts("Error_receiving"); 
 set_timeout_to(TO_10S); 
 if (atoi(&buffer[4])) puts("Error"); 
 
 /* get info for the 001, first recording, consult Megadac command manual */ 
 
 sprintf(buffer, "DSZ? %i", 1); 
 if (sendgp(buffer, strlen(buffer))) puts("Error_sending"); 
 if (receive(buffer, sizeof(buffer))) puts("Error_receiving"); 
 
    scans_in_data_set = atol(&buffer[8]); 
    memcpy(data_set_date, &buffer[18], 8); 
    memcpy(data_set_time, &buffer[27], 8); 
    data_set_date[2] = '/'; 
    data_set_date[5] = '/'; 
    data_set_date[8] = '\0'; 
    data_set_time[2] = ':'; 
    data_set_time[5] = ':'; 
    data_set_time[8] = '\0'; 
 
    scans_in_block = 16000 / (number_of_tags * 2); 
 
 /* set transfering size */ 
 
    sprintf(buffer, "DTZ %li", scans_in_block); 
    if (sendgp(buffer, strlen(buffer)))  
 
    scan_counter = 0; 
    scan_number = scans_in_block; 
 
 /* Get Megadac serial identifier */ 
     
 sprintf(buffer, "*IDN?"); 
 if (sendgp(buffer, strlen(buffer))) puts("Error_sending"); 
 if (receive(buffer, sizeof(buffer))) puts("Error_receiving"); 
 memcpy(serial_info, &buffer[4],22); 
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/* ----------------- output operation -------------------------------- */ 
 
 
 sprintf(output_file_name, "A%s.%3.3i", test_name, 1); 
 
 
 if (!open_export_file()) { 
  printf("Error opening file %s for writing\n", output_file_name);} 
 
    /* Start writing data to an output file */ 
 
   while (scan_counter < scans_in_data_set) { 
    type = read_data_block(); 
 
 write_export_data(); 
      if (type >= ARCHIVE_END_OF_FILE) 
 break; 
    } 
 
    close_export_file(); 
   
  /* Free the allocated test information space. */ 
 
  free_buffers(); 
  finalize(); 
 
 
  /* Start Matlab engine */ 
 
 printf("Starting Matlab analysis...\n"); 
 
 if (!(ep = engOpen("\0"))) { 
             fprintf(stderr, "\nCan't start MATLAB engine\n"); 
             return EXIT_FAILURE; 
         } 
 
 
  engOutputBuffer(ep, buffer1, BUFSIZE); 
 
         while (1) { 
 
    
            
             /* 
              * Evaluate input with engEvalString. 
              */ 
 
/*    sprintf(str, "cd('C:\WINNT\Profiles\admin\Desktop');"); 
             engEvalString(ep, str); 
        
    sprintf(str, "pwd"); 
             engEvalString(ep, str); 
    printf("%s", buffer+2);*/ 
 
    sprintf(str, "megaerr1b"); 
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             engEvalString(ep, str); 
 
 
    /*Print out results on the screen */ 
 
       printf("%s", buffer1+2); 
 
 
 
             /* 
              * Echo the output from the command.  First two characters  
              * are always the double prompt (>>). 
              */ 
 
     break; 
  
         }  
    
   printf("Press any keys to go back to main menu or e to exit.\n"); 
 
    sel1=getch(); 
    system("cls"); 
    scan_counter = 0; 
 
    /* clear the Matlab environment */ 
 
    sprintf(str, "delete *.001"); 
             engEvalString(ep, str); 
     
    sprintf(str, "clear"); 
             engEvalString(ep, str); 
        
 
    
    } 
 
   /* close MAtlab engine */ 
 
   engClose(ep); 
 
} 
 


