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APPENDIX I 

COMPUTER ANALYSIS OF ISOCHRONOUS DISTORTION DATA 

This appendix presents the results of the computer amilysls of the data resulting 

from 174 Isochronous distortion tests.   In excess of 1,000 Isochronous distortion tests 

were run during the course of the measurement program.   However, the time required 

to reduce all the data through use of the computer was prohibitive.   In addition, the 

test results presented here provide more than sufficient information concerning the 

statistical trends of Isochronous distortion. 

As discussed in Section 5, a high speed paper tape punch was used to reduce the re- 

sults of each pulse width measurement.   A computer program then read the paper tapes 

and transferred the information to punched cards.   A second program read the Infor- 

mation from the punched cards and accomplished the data reduction.   An IBM 1130 com- 

puter was used for both purposes. 

The first line of the computer print-out identifies each test by number, for refer- 

ence purposes in Section 5 and as a means of identifying the associated histogram. 

Also shown is the width of the data interval in seconds.   The beginning of the paper 

tape associated with each test run contained 20 clock period measurements, which 

were averaged to obtain the unit Interval. 

The second line of the print-out contains pertinent information concerning the test 

setup.   The driver/receiver, signal format, and type of test are first Identified. 

"PROT" indicates that line protectors were utilized.   "NO PROT" Indicates that pro- 

tectors were not utilized.   "TERM" indicates that the cable was terminated in 100 ohms 

at the receiver input.   "BM" I idicates that the cable was back-matched (50 ohms In 

each side of the cable) at the driver output.   "BAL POT" indicates that the driver output 

and receiver input balancing components were used.   "NO BAL POT" indicates that 

the balancing components were not used.   Cable length, cable type (shielded. Inside 

plant - IP, unshielded, outside plant - OP), and nominal transmission rate are Iden- 

tified at the end of the second line of the print-out.   "ONES" indicates that ehe pulse 

width measurements were made between rising and falling transitions. "ZEROS" In- 

dicates that the measurements were made between falling and rising transitions. 
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The data were reduced in both absolute time and percent of the unit Interval.   The 

mean, standard deviation, minimum, maximum, and average were calculated In both 

cases.   The mean Is for the values as calculated, whether positive or negative.   The 

average is for absolute values. 

The histograms wore generated by sorting, in descending order, the abßolute 

values of the calculated percentage errors, and plotting.   The plots show the number 

of pulse width measurements, from a total of 500. that exceeded some given distortion 

level in percent of the unit Interval.   For example. In test number 130. 120 of the 500 

measurements had distortion levels exceeding approximately 17 percent. 

The computer program was set-up so that the output could be obtained In a variety 

of forms.   The complete program, In addition to the output discussed above, generated 

a complete listing giving each pulse measurement In seconds, time error In percent 

of the unit interval, and time error In seconds.   Also, in addition to the histogram 

discussed above, a plot showing percent distortion for each of the 500 measurements 

could be generated.   Since the complete output required considerable computer time, 

the capability was provided In the program to supress any portion of the output not 

desired.   The complete computer output was generated for test number 75. as an ex- 

ample of the total capability of the program. 

On the histograms, the first digit of the test number Identifies the portion of the 

program used to reduce the data and should, for purposes of relating the histogram to 

the appropriate portion of the computer print-out. be Ignored.   The digit in question 

was an Input to the program required to Identify the waveform type. 

Data resulting from the use of three transmitted waveforms were reduced: bi-phase. 

NRZ, andRZ. 
For the bl-phase data, the program first determined If the measurement corre- 

sponded to a half or a full unit Interval pulse.   The program then subtracted a half or 

a full unit Interval to determine the magnitude of the pulse width error.   The result 

was divided by the unit Interval and multiplied by 100 to obtain the error in percent. 

For NRZ data, the program subtracted whole unit intervals from the measurement 

value until the remainder was less than one unit interval.   If the remainder was greater 

than a half unit Interval, the error was assumed to be negative and one additional unit 

1-2 
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Interval was subtracted to obtain the error.   If the remainder was equal to or less 

than a half unit interval, the error was assumed to be positive and represented by the 

remainder.   The pulse width error was divided by the unit interval and multiplied by 

100 to obtain the error in percent. 

For RZ data, all measurements should have been a half unit interval.   Therefore, 

to obtain the pulse width error, it was only necessary to subtract a half unit interval 

from each measurement value.   The result was divided by the unit Interval and mul- 

tiplied by 100 to obtain the error in percent. 
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