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FOREWORD

The purpose of the Telemetry Data Compressor Test Program was to ‘
establish the near-optimum data compressor conirol parameter settings which
consis1; primarily of output bit rate, measurement tolerance settings, priority
assignments and rejection of certain type data based upon actual Saturn flight

PCM data.

For this report, three different Saturn flights (AS-202, AS-203 and
AS-204) were programmed, processed and studied to determine these near-

optimum setiings.

This study was performed for the National Aeronautics and Space
_Administration, George C. Marshall Space Flight Center under Contract No.
NAS8-21204. '

Special thanks is given to Mr. Gabe Wallace for his helpful suggestions

and contributions in performance of this program,
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SUMMARY

PCM telemetry data from Saturn Flights AS-202, AS-203 and AS-204
were processed through a zero—order'predictor data compressor. Tests
initially specified for this test program required revision to avoid buffer
memory saturation. Therefore to meet program objectives, several new test

programs were generated for each flight.

For the three Saturn flights, 153 total test rung were generated to
study the buffer memory behavior as a function of the data compressor control
parameters. Buffer fullness values were measured from the test run visi-

corder records and plotted for comparative analysis.”

Analysis results showed that the data compression ratio obtained for
the high-activity periods varied from 2.0 to 6.5. Test runs generated with 1K
tolerance assignments had an average ‘data compression ratio of 2.5; in com-
parison, test runs operating at the 4K tolerance value hgd an.average data com-
pression ratio of 4. 95. This compression ratio improvement cou‘lc_l not be
clearly attributed to either the rejection 6f system noise or redundant data

samples.

1t was not possible to determine the near-optimum data compressor
control parameters for all three Saturn flights due to the large number of test
programs involved, A significant difference in data characteristics was
observed between ihe ﬁree flights analyzed; as such, commonality between
optimumi control parameters was not found. It remains therefore that if data
cbmpression application is to become practical, an effective method of
modeling data classes prior to flight must be found or else improved buifer

control techniques must be devised.
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1. TEST PROGRAM

The test program consisted of playing back predetection recorded PCM
telemetry data into a zero order predictor data co:mpreséor system. The PCM
data was processed by the data compressor and the compressors operation was
observed by recording buffer queue length on a visicorder record. Various data
compr.essor control parameters, such as tolerance control, priority éssignment
control and compressor output bit rate, were varied in order to observe its
effects on buffer fullness or buffer queue length. Both high and low activity
periods were interrogated for each flight. The high activity periods consisted

of the launch phase for each flight.

Four basic types of buffer fullness plots were prepa‘red for this report
to give maximum insight to the data compressor behavior under varying control
parameter conditions. These plots are open loop plots, tolerance control plots,
priority assignment control plots and combination control plots. These plots
were generated from data runs in which the visicorder speed was either 2.0 .ips

or 1.0 ips so that detailed buffer operations could be cbserved.

Visicorder records running at 0. 2 ipé were also generated for the
entire flight to show the overall affects of the flight data on the data compressor.
Some of these full flight runs included telemetry calibrations while others ‘
rejected telemetry calibrations to note the overall queue length affects. These
full length data runs were not used fqr plotting purposes but are described in
Data Run Listing for each flight. As a prelude to the test result discussions,

the following paragraphs describes the test program operation.

1.1 Electironic Playback System Operation

The primary function of the electronic playback system is to condition,
reconstruct, reformat and process the PCM telemetry playback data to the data

compressor. The compressor operation is continuously observed by monitoring

1
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and recording the buffer queue length on the visicorder record along with range
time. Ddring periods of no data or bad data, ‘the buffer memory was inhibited
so as to prevent excessive loading of the buffer .memory with noise. This buffer
inhibit/ enable signal is recorded on the visicorder record simulianeously with -
the buffer fullness parameters and range time. During in-flight calibration of
.the telemetry system, both reference and buffer memories are inhibited by a
calibration signal. Both the reference and buffer memory inhibit signals are
recorded on the visicorder record simultaneously with buffer fullress para-

meters and range time,

- A block diagram of the electronic playback system is shown in Fig. 1.
A data tape containing Saturn PCM data, range times (2-pps code) and a cali- ‘
bration inhibit signal are simultaneously played back on an Ampex FR1400
instrumentation tape recorder. - The PCM data, which was originally FM
recorded on a 450 kHz center frequency subcarrier, is played back through the
tape recorders FM electronics. This digital -data is then passed through an‘
8-pole lowpass filter for rejection of unfiltered M carrier signals and high-~
frequency noise. If is then amplified and properly; biased to meet the bit synch-
ronizer threshold reéuirements. The bit synchronizer processes the data to

prox’ridg the Timing, Data Formatiing and Control Logic Assembly (TDECLA)

with conditioned PCM data, Clock A which is in phase with the leading edge of
PCM data, the compliment of Clock A (Clock B) and a 144 kHz square wave.

The calibration inhibit signal, which was originally modulated on a
Voltage Contreclled Oscillator (Channel 13) and then direct recorded on tape, was
played back through the tape recorders direct reproduce electronics into a
Channel 13 FM discriminator for detection. This detected signal was then pre-
Sented_ to the. TDFCLA for incorporation into the control logic for processing

the data to the data compressor,

= ADVANCED COMMUNICATIONS < RESEARCH AND DEVELOPMENT
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The TDFCLA processes the serial PCM data with the clocks- and the
calibration inhibit signal to provide the following inputs to the data compressor:
parallel PCM data, the masier reset pulse (MST "B'}, the conditioned 144 kHz

" signal, the buffer enable/inhibit signal, the reference memory enable/inhibit
signal and the reset buffer counters signal. The TDFCLA also accepts the
buffer subtiractor ou’cpﬁts from the data compressor and converts them into two
analog signals (fine and rough) for recording on the visicorder record. Figure 2
shows a more detailed description of the TDFCLA with its serial to parallel
converter, master and main frame comparators, master frame sync pulse

generator, counters, registers, buffer inhibited logic and associated logic.

The range time originally modulated a voltage controlled oscillator
(Channel 15) and was direct recorded on tape. On playback the FM subcarrier
is played through the tape recorders direct reproduce electronics and detected
by a Channel 15 discriminator. This code (2 pps} is then presented to the gal-
vonometer ampiifier for recording on the visicorder record as is shown in- '

Fig. 3.

1.2 Visicorder Records

A typical visicorder record is shown in Fig. 3 and it pres;ents the raw
data test results that will be plotted and analyzed. On each record five different
signals are recorded simultaneously and they are as follows: range time, buffer
fullness, range plot, buffer fullness five plot, reference memory enable/ inhibit
signal and buffer memory enable/inhibit signal. The range time was recorded
in IRIG Standard Time Code — Format ""C" -2 pps for each of the three flights

and is shown in Rig. 4,

The buffer fullness plots, fine and rough, are derived from the buffer
memory subtractor outputs of the data compressor. The subtractor output is a
10 bit word that is derived by taking the difference between the input word

counter and output word counter of the buffer memory. For reasons of accuracy,

4
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clari%:y, simplicity and resolutions, it was decided to take the 10-bit subtractor
output and represent it by two individual plots. As a result, the three most
significant bits and seven least significant bits were passed through D/ A con-
verters and plotted as the rough and fine buffer fullness plots respectively.
Figure 4 shows the calibration steps for each plot as they occur on each of the
visicorder recorders. The rough plot is in i28-word steps while the fine plot
is in 16-word steps. The buffer can be read to within five words which provides

an overall accuracy of 0. 5% over the entire buffer fullness range.

The reference memory enable/ inhibit signal controls reference -
memory updating ability. While in the inhibit mode, the reference memory is
not updated; this "inhibit"" mode occurs during in-flight calibrations of the tele-
metry system so as to prevent buffer fullness from going into saturation. In the

enable mode, the reference memory is allowed to be updated by new data.

The buffer memory enable/ inhibit signal controls the buffer memory
status as far as accepting or rejecting significant data samples. The inhibit
mode occurs when ''no data,” '"loss of data,' or ''degenerate data'' situations
exist. This once again prevents buffer memory from overflowing as a result of
noise being accepied. The inhibit mode is also utilized during the in-flight
calibrations. The enable mode allows sig-nificant data to be transferred into

the buffer memory resulting from reference memory updating.

1.3 Data Compressor Programming

Prior to system operation, the data compr:essor must b‘e specifically
programmed to handle each individual flight. This programming is accom-
plished through the Program Patch-Assembly which is in addition to the internal
programming of the data compressor {refer to Fig. 1). The Program Patch
Assembly provides output bit rate programming, reference memory word group
‘selection, and inputs to the control logic equations. All control parameters for

the control logic equations are also wired to a patch board assembly located in

8
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the rear of the cnassis, maging programming of the control logic equations.

quite accessible.

Internal programming of the data compressor consists of programming
the discrete buffer fullness levels located on program cards 2AA and 2BB, plus
P14 program connector programming for resetting the reference memory. An
additional change to the data compressor also was incurred by disengaging the
buffer memory magnetics portion for operational simplicity; only the couniers

and subiractor portion of the buffer memory are utilized.

To inhibit buffer memory and reference memory operations, additional

programming was made to Boards PC-33 and PC4, respectively.

Channel information programming into the data compressor reference
memory is accomplished by the program test fixture. In accordance with the
particular PCM format and time slot, the proper tolerance, sample rate, pri-
ority assignment and address bit information is programmed in the reference

memory.

~

The data compressor internal operations are monitored fhrough the
Data Compressor Test Point Panel. For detailed information with regards to
these test points, data compressor programming, or compressor operationsg

refer to Lockheed Document LMSC-8-30-65-4.

1.4 Data Presentation

For comparative analysis purposes, the data obtained from each of the
various data runs were plotte;d in one of four different classes of curves. These
curves are namely: open loop, tolerance control, priority assignment control
and combination control curves. All values plotted in these curves are classi-
fied as either Type I or Type II and both values are tabulated in Appendix B for
each run. The Type I value is definedlal.s the number of data words or signifi~

cant samples in the buffer at any instant of time and is referred to as "buffer

9
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fullress' or "buffer queue length.” The Type II value is defined as the number
of words presented to the buffer over a certain interval of fime. For this
report, this value was integrated over a 0.5 second interval and is referred to

' Type II values are plotted for curves whose programs are

as "input to buffer.'
identical to one another except for the variation of one control parameters. An
example of this would be two test runs that are identical except for output bit
rate. Type II values are plotted for curves whose programs are reasonably the
same or identical but have at least two or more control parameters that vary
simultaneously. The latter case allows observation of buffer fullness behavior

as a function of more than one data compressor control parameter.

The Type I value is measured directly from the visicorder record by
adding the rough and fine buffer fullness plots together for a particular instant
of time., The Type Il values are obtained by adding the difference in buffer full-
ness (over a 0.5 second interval} to the word ouiput rate per 0.5 second. This

can best be stated by the following equation:

Type L =1B = (BF,  ~BF,_. .o . )+OW

whereby
IB = Input to buffer {words/ 0.5 sec) = Type I values
BF = Buffer fullness {(words)
OW = Qutput words/ 0. 5 sec

1.4.1 Open Loop Plots

Open loop curves are generated by plotting buffer fullness (in words)
vs. range time. For the test program, these plots were generated for both the
high- and low~activity periods of the flight. The purpose of these curves was tc
determine the optimum data compressor output bit rate for a particular mea-

surement program. The optimum outpul bit rate can be defined as that

10
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which restricts the buffer fullness level from going into saturation or being
emptied. Type I values are normally plotted for open loop curves due to the

fact that the output bit rate is the only varying control parameter.

1.4.2 Tolerance Control Plots

Two types (Type I and Type II) of tolerance conirol curves are plotted
to give different aspects on the affects of tolerance control on buffer fullness or

queue length. Tolerance controls for all data runs were not activated until the

buffer fullness reached the 128 -word level,

Tolerance control curves (Type I) plots buffer fullness (in words) vs.
range time at 0.5 second intervals. The tolerahce control curves (Type II)

plots "input words to buffer'" (words/ 0.5 second) vs. range time.

1.4.3 Priorily Assignment Control Plots

Priority conlrol curves show the affect of buffer fullness as a function
rejecting nonpriority data when the 128 word level of the buffer has been
exceeded., Either buffer fullness (Type I) or "input words to buffer' (Type II)

curves are ploited ito show the effect of pr}_ority control.

1.4.4 Combination Control Plots

These curves show the affect on the buffer memory as a function of
two or more buffer control parameters. All combination control curves are
plotted as a function of "input to buffer'" vs. '"range time.'" These type curves

allow test runs to be compared although they may have a completely different

set of buffer control parameters.

1.5 Measurement Tolerance Assignments

The tolerance for each measurement in the composite PCM format
must be progrmpmed into the data compressor. These tolerance assignments

are based upon transducer type and the accuracy required for understanding

flight operational parameters.

. 11
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Table 1 gives a listing of the different kinds of measurement for
Flight #AS-202 and their associated codes, approximate percent of measuremeni
list, and the percent of priority assignments for each measurement type. For
each of the flights, the different types of measurements are summarized with a
defined percentage of the measurem;ant given a priority assignment in accoxr-

dance with the percentages listed in Table 1.

Table 2 shows a listing of the various types of measurements and their
prescribed tolerancé assignments. In accordance with the work statement, each

measurement has a minimum and maximum tolerance assignment specified by~
.Table 1

TYPES OF MEASUREMEN.1»

2% of % Given

Measurement Type of Measurement a Priority

Code Measurement List . Assignment
A Acceleration : 21,3 g 50
B Acoustic - 0.0 _ 0
C Temperature 32.8 i0
b Pressure ' . 6.9. 75
E Vibration 0.0 0
P Flow Rate 5.8 100
G Position 5.2 80
H Guidance & Control 21.3 50
J RF & Telemetry 8.7 50
K Signal 6.4 100
L Liquid Level 0.0 0
M Voltage Current 12.7 10
R Angular Velocity 5.8 100
N Miscellaneous 50

1a. .
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Table 2
MBEASUREMENT TOLERANCE ASSIGNMENTS
Program A Program B
(1K Values Specified (4K Values Specified
Type of By the Work By the Work
Measurement Statement) Statement)
AH _ +0.1% +0. 78%
B,E : +1.56% +6. 4%
C : +1.56% +6. 4%
D +0.78% +3.2%
r +0.1% +0, 78%
G +0.78% . +3. 2%
J i0.£~1 % . +0.78% |
K Accept All +0. 1%
Essential Samples
L +1.56% +6. 4%
M +1.56% +6.4%
R $0.1% ‘ +0. 78%

4K and 1K, respectively. For this test program, Program 1K will be designated
as Program A and Program 4K will be designated as Program B, This change
in terminology permits a larger number of test conditions to be investigated, An
example of this would be fo make test runs of 1K, 2K and 4K on Programs 2A1
and 2B1. Another reason for having Programs A and B comes primarily from
the fact that the measurements programmed in with a +0. 1% tolerance accuracy
cannot be changed by the tolerance conirol parameters of the data compressor.
This is an inherent characteristic of the data compressor. Thus the required
4K program as specified by the work stai.tement calls' for manual reprogramming

of the data compressor.

13
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It is noted that Tables 1 and 2 provide a good set of ground rules for
programming data channels into the data compressor. However, these rules
cannot be fully incorporated into all flights because of buffer memory saturation.
To obtain meaningful results on certain data runs, it was necessary to reject
several data channels from the basic program. Data channel programming
" details for each flight are contained in the tables in Appendix A. Table 3 shows
a typical listing giving the Frame, Multiplexer, Channel, Group, Stored Address
Bit, Priority Assignment, Program A Tolerance Assignment, Program B
Tolerance Assig;'lments and program for each data channel. Va;c'iations made to

' Pro-

the basic A and B programs are specified in the column called "Prog.'
grams described by 2A1, 2A2, 3Al1, 3B1, ete., can be broken down into the

following:

\Voriction to basic program
Refers to

flight number 1k tolerance

as 20020

Each of these numbers pertain to a particular test program which is defined on

the test program sheet of each flight.

14
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Table 3

Ao

DATA CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

Flight No. Vehicle No. Sheet 1 of 1
Stored
‘ Meas. . . Add.
Item No. Frame | Mux. | Chan, | Group Bit | Priority Prog.
I
15
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TEST PROGRAM OPERATIONS

2.1 Flight AS-202 Tesis

Saturn PCM telemeiry data from Flight AS-202 Instrumentation Unit
was played back from an instrumentation tape, and processed by the zero order
predictor Saturn PCM telemetiry data compressor. Before datalprocessing
could be initiated, the data channel information (priority, tolerance) for Flight
AS-203 was manually programmed in the data compressor in accordance with
the program described in Table A.1 of Appendix A. In Table A.1, t1;1e ’

Frame, Multiplexer, Channel Group, Stored Address Bit, Priority, Proz;gram A
Program B and Prog. are described for each data channel. Al progra;ms
called out in this table are described in detail in Table 4. Any data channel with

' column is programmed for

a particular program called out in its "Prog.'
rejection for that particular program. For instance, Channel 7B has 2A2 and

2B2 W-ritten in the "Prog." column which means that this channel was program-
med for rejection for Programs 2A2 and 2B2. Table 4 also lists the number of
significant samples presented to the data compressor per second for each of the

test programs.

Table 5 gives a complete list of ciata runs made for Flight AS-202, Ior
each data run the table gives the Visicorder Speed, Time Interval, Data Com-
pressor Output Bit Rate, Programmed Used, Tolerance, Priority Utilized or
not, Calibraiion Included or not, Word Force Level of buffer memory, Figure
on which the curve is plotted and finally comments. It should be noted again
that no plots were generated from data runs recorded at the 0. 2-ips visicorder
speed. These runs were made primarily to determine near optimum data com-

pressor parameters and also to verify certain selected programs.

It should also be pointed out that when in-flight calibrations are included

in the run, they do notnecessarily contribute the buffer fullness for that particular

i6
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PROGRAMS FOR FLIGHT AS-202

Time Slots
Processed By
) Data Compressor
Program - Description Per Second
2A1  |[See Table 2 ' 4992
(This program reflects the 1X tolerances Words/ Sec
assigned to the parameters-specified by the work
statement)
2A72 Same as Program 2Al except that the following 2784
channels were rejected Words/Sec
Frame Channels
1 5A,TB,11A,11B,12A,128B,13A, 148,
15B,16B,18A, 188, 20A, 22A, 25A,
26A,27A ;
2 17A,198B
3 17A,198
6 17A
7 17A
8 6B,17A,198B
9 2B, 6B,19B
10 2B, 68
2A3 Same as Program 2A2 except channels 7B, 13A 3144
and 19A of Frame 1 were programmed for Words/ Sec
acceptance
2B1 See Table 2 4992
(This program reflects the 4K tolerances Words/ Sec
assigned to the parameters specified by the work
statement)
2B2  [Same as Program 2Bl except that the data chan- - 2784
nels rejected in Program 2A2 were rejected here Words/ Sec
2B3 Same as Program 2B2 except channels 7B, 13A, 3144
and 19A of Frame 1 were programmed for . Words/ Sec
acceptance
17
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LISTING OF DATA RUNS FOR FLIGHT AS-202
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Table 5 (Sheet 3 of 3)

LISTING OF DATA RUNS FOR FLIGHT AS-202

SNOILVOINNWWOD GIONVAQY

JTE

) Forced
Visi. Output Word || Plotted

Run [Speed Bit RatejProgram Priorityy Cal. Level on
Number{ (ips) iTime Intervalf (k bps) Used |Tol. jUtilized jIncluded |(Words)iFig. No. Comments
202-3900,2 |70 ze 155y |20 k| w0 | yes | 2 — iE .
2e2-of Y " " i 1" 7 A0 it —
202-uf | 10 | iiisieg  Yizo | 283 | " | @ I ! I
Ao2—428 g /6.3 7 /" " i I -
‘.‘202-L{-3 u " (2.0 1 Zf'\' 7] it T TR
JoR—~fuy M 7 i ft iy 1 i Y /1
Qex-u5) " Y /03 1 i K i I —
202~44y " ':77"/? .Ls“f,f &. B 22 Ik f " 8
202=47] ! Sy I oy R i 8 o
262142 f " sy f i It " Ciy —
202 -9 " ! 455y " 0o 7 “ —
Doa=50 1 " i .o " i Z l y —
sea-g(f " ! /2.0 7 8j I 7 I i —
202-52f " " [th 13 ” i " ” " —
'3 02553 ’ H /0.3 H " H r i —
202-54402 | 7ipi e | igo | 282 1Y | U HERES




ADfonr

run. For instance all curves plotted on the launch period do not include
bration words because calibration words occur later in the run. It is the intent
of this section of the report to present the plotted data runs with all analysis

reserved for the analysis section of this report.

2.1.1 Open Loop Plois

Program 2A1 was first attempted with the data compressor output bit
rate set at 36 Kbps. The visicorder records showed that for Runs #202-1 and
7202-2 the buffer fullness went into saturation for the entire flight. Program
2A2 was then programmed into the data compressor and open loop Runs 7202-4,
#202-5, and 7202-6 were made with Run 7202-5 (12 Kbps) being optimum as is

shown in Fig. 5.

Program 2A3 is the same as Program 2A2 except that three channels
of data (at 120 sps) were programmed for acceptance into the data compressor,
Runs #202-7, #202~8 and #202~9 were made and plotted in Fig. 6. Run 7202-7
with an output bit rate of 18 Kbps was optimmum. From Table B-1 in App.t?ndix B
the "input words to the buffer' was compared for Run #202-5 and #202-7. The
results showed that Run #202~7 accepts approximately 360 more words a second

than does Run 7202-5 which is expected.

Figure 7 shows open loop plots of Runs #202-29, #202-30, #202-31 and
#202-32 for Program 2B2‘. Run 7#202~29 with an output bit rate of 5. 54 Kbps
appears to be optimum reaching a buffer fullness of 600 words. Run #202-39
was made at a visicorder speed of 0. 2 ips and gives a look ai the entire flight

for Program 2B2, 1K tolerance and an output bit rate of 5. 54 Kbps.

Figure 8 shows a plot of Runs 7#202-46 and #202-47 which were run for
Program 2B2 and the selected low activity period. This is a Type II plot which

plots "input to buffer" vs. "range time.
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Fig. 5 Open Loop Plots (Type I) — Runs #202-4, #202-5 & #202-6
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Fig. 6 Open Loop Plots (Type I) — Runs #202-7, #202-8 & #202-9

23
—ADVANCED COMMUNICATIONS <o RESEARCH AND DEVELOPMENT—



ADgou

.f:_\. AT

Foo+ T .
Runm Mot 202-30 (Gupirors)
255 1 CoHHE.UTS
* USED PROGRAM TEBZ2
» | ToLERANCE FoR ALL RuwNS
3 Run Mo 202223 (551 icbps)
Gos -'Eq .._... P
£

n
&
1

Fo llness

Kuwn Mo, 202- 3] (6.0 bes)

" ey

3ve

Ron Mo, 202-32 ((.55Kbps)

\

A

e} t t ! : —t
A R o

3 g 2 N ] 3 g
" © . w 3o b T
2 . . i 1
tay R&V\ie_ Time E

Fig. 7 Open Loop Plots (Type I) — Runs #202-29, 7202-30,
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Fig. 8 Open Loop Plots (Type II) — Runs 7202-46 & #202~47
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2.1.2 Tolerance Control Plots

Figure 9 shows tolerance control pLots or"Huns m4Uz-LU, F2UZ-1L and
#202-12 for tolerances of 1K, 2K and 4K, respectively. Tolerance contiol
appeared to have more effect going from the 1K to 2K controls in relation to
going from the 2K to 4K controls. Figure 10 is a Type II plot of the same Runs
#202-10,.7202-11, and #202-12 which plots input words vs. range time. The
crossovers of thé curves in Fig. 10 can be attributed to inaccuracies in mea-

suring the visicorder records along the time axis.

For Program 2B1, tolerance control plbts_ (Type I) were made -from
Runs #202-19, #202-20, and #202-21 for tolerance of 1K, 2K and 4K, respec-
tively, and are-shown in Fig. 11. The output bit rate was 18 Kbps with good
control over buffer queue length being quite apparent: Figure .12 shows a
plot of Runs #202-41, 7#202-43, and #202-44 for tolerances of 1K, 2K, and 4K,
respectively, for Program 2B3. All plots in Figs, il and 12 are generated
from identical programs except that the guidance aﬁd control measurements

have been rejected for Program 2B3.

Utilizing Program 2B1, Fig. 13 shows plots. generated from Runs
7202-26, and #202-27, and 7202-28 for-tolerances of 1K, 2K and 4K, respec-

tively. These are Type 1 curves plotted for the low activity period.

2.1.3 Priority Assignment Control Plots

For all priority assignment control plots, the control goes into effect
when the buffer reaches or exceeds the 128-word buffer level., Figure 14 shows

a2 plot of Runs #202-13, #202-14, and #202-15 for Program 2A2,

Figure 15 shows a plot of Runs #202-22 and #202-23 for Program 2BI.

These are Type II plots which plot input to buffer vs. range time,

2.1.4 Combination Conirol Plots

In Fig. 16, Runs #202-23 (1K to 1) and #202-24 (2K tol.) are plotted
with all nonpriofity data being rejected at the 128 word level. These are Type ]
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curves which show ‘that buffer queue length can be quite effectively conirolled by

both priority and tolerance controls,

Figure 17 shows a combination plot of different output bit rates and
tolerances plus priority assignment utilization. In this figure, Runs 7202-34

and #202-35 are plotted for Program 2B2.

Runs 7#202-32 and #202-33 are plotted in Fig. 18 showing the effects of
both tolerance and priority control. These plots are Type I curves and were

run on Program 2B2,

Figures 19 and 20 are Type II plots of combinations of different output
bit rates and tolerance controls. Figure 19 shows plots of Runs 7202-36,

7202-37, and #202-38 while Fig. 20 shows plots of Runs #202-24 and #202-25.

2.2 Flight AS-203 Tests

Saturn PCM telemetry data from Flight AS-203 Instrumentation Unit
was played back from an instrumentation tape and processed by a zero-order
predictor Saturn PCM telemetry data compressor. The tests on this flight were
broken down into verification tests and flight tests -and are listed in Table 6.

In Table 6, Runs #203-1 through 7203-9 are classified as verification test
because their purpose is to verify that the' elecironic playback system was pro-
perly operating, Verification was accomplished by programming the data chan-
nel information into the data compressor as specified by Program A in Table
A. 2 of Appendix A and then making the data runs. Program A was the identical
program used for the generation of data runs for the first G-108 preliminary
report. In comparing data Runs #203-1 through #203-9 with previous G-108
data runs, a good comparison was obtained thus verifying that the system 1-;va5 ir

good operational order.

For further verification, two other instrumentation tapes obtained
H
from different tracking stations and each containing the same PCM data, were

also run and compared, with good resuits,
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Flight AS-203 tests consist of Runs #203-10 through #203-51 which are
described in detail in Table 6. In the table, the V.isicorder Speed, Time Inter-
val, Output Bit Rate, Program Used, Tolerance, Priority Utilized, .Calibration
Included or not, Forced Word Level, Figure on which the run is plotted and
Comments are given for each data run. The program used for eacil run is
described in detail in Table 7. The total number of time slots presented to the
data compressor for processing each second is shown in the third columan,
Column 2 lists the data channels deletions to be made to the basic data channel

programs and this is described in Table A. 3 in Appendix A.

Table A, 3 lists all data channels to be programmed into the data com-
pressor with respect to stored address bit, priority and tolerances for Pro-

grams 3Al and 3BI1.

2.2,1 Qpen Loop Plots

Runs #203-10 through #203-17 used Program 3Al and data compressor
output bit rates of 24 and 36 Kbps with the result that the buffer fullness para-
meter went into saturation. Only during short intervals of low activity did

buffer fullness drop out of saturation.

For Program 3B2, open loop curves (Type I) of Runs #203-46 and
7#203-51 are plotted in Fig. 21. Run #203-46 was optimum with an output bit
rate of 14. 4 Kbps.

Also utilizing Program 3B2 of open loop curves {Type I) for the low
activity period (14:55:18-14:55:33) were plotted in Fig. 22 using Runs 7203-32,
7203-34, and #203-35.

2.2.2 Tolerance Conircel Plots

Figure 23 shows a plot of Runs 7203-21, #203-22 and #203-23 for toler-
ance of 1K, 4K and 2K, respectively. These are Type valots that show control

over buffer queue length as a function of the tolerance control. Figure 24 is a
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Table 7 A%OM |

PROGRAMS FOR FLIGHT AS-203

Time Slots
Processed By
Data Compressor

Program Description Per Second
3Al See Table 2 5916
(This program reflects the 1K tolerances assigned Words/ Sec
tothe parameters specified by the work statement)
3A2 Same as Program 3Al except the guidance and con- 3948
trol ("H" type) and"K" type measurements were Words/Sec
programmedforrejection. Theyareas follows:
' Frame Channels )
1 3A,5A,6A,118B,12A,128,13A,13B,
14B;16B,17A,194, 20A, 224, 27A.
2 2A,18A,19B
3 1A,18A,19B
4 1A,18A,19B
6] 1A,17A,18A
6 17A,18A
7 TA,18A
8 6B,18A,19B
9 2A,18A,19B
10 24
3A3 Same as Program 3Al except that the "H" type. 4452
measurements were rejected Words/ Sec
3B1 See Table 2 5916
(This program reflects the 4K tolerances assigned Words/ Sec
tothe parameters specified by the work statement)
3B2 Same as Program 3B1 except that the measure- ' 3948
ments rejected in Program 3A2were alsorejected Words/ Sec
here :
3B3 Same as Program 3B1 except that "che H60-603 6876
measurements were programmed for acceptance Words/ Sec
44 ]
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Type II plot of the same runs whereby "input to the buffer'’ is plotted against

it

"range time." In this plot, the number of words sent to the buffer memory

every 0.5 second is plotted,

Figure 25 shows plot of Runs 7203-24, #203-25 and #¥203-26 for toler-
ances of 2K, 1K and 4K, respectively, for Program 3A3.

2.2,3 Priority Assignment Control Plots

For Program 3B2, Fig. 26 shows a plot of (Type II) Runs #203-49 and
#203-50 being subjected to priority assignment control. As is to be expected,
the data run with the higher output rate will have more input words submitted to
the buffer memory. Reasons for this has already been discussed in the

"priority assignment control plot" section for Flight AS-203.

2,.2.4 Combination Control Plot

Figure 27 is a combination plot (Type II) that plots Runs #203-486,
7203-47 and 7203-48., Both output bit rate and tolerance control were utilized

for these plots.

2.3 Flight AS-204 Tests

Saturn PCM telemetry data from Flight AS-204 instrumentation unit
was played back from an instrumentation tape and processed by the zero-order
predictor Saturn PCM telemetry data compressor. The data channel informa-
tion (priority, stored ;address bit and tolerance) was manually programmed in
the data compressor in accordance with values specified in Table A. 4 in
Appendix A. In the table, two basic data channel programs are specified (4A1
and 4B1) which adhere to the 1K and 4K tolerances specified by the work state-

ment.

Tabkle 8 lists all data runs for Flight AS—204'. For each dala run, the
Visicorder Speed, Time Interval, Output Bit Rate, Program Used, Tolerance,

Priority Utilized or not, Calibration Included or not, Forced Word Level, Plotted
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On What Figure and Comments are specified. Variations to the two basic data
charinel Programs 4Al and 4Bl can-be made and are specified in the "Program
Used" column. A complete description of edch of these programs is given in

Table 9.

It is the infent of this section to basically describe the plots for the
flights and leave all analysis to the analysis section of this report. All points

plotted in these figures are listed in Table B. 3 of Appendix B.

2,3.1 Open Loop Plots

Figure 28 shows a plot (Type 1) of Runs #204-14, #204-15, #204-16 for
Program 4A2. Run #204-14 with an output bit rate of 8.0 Kbps appears to be

most optimum.

Figure 29 shows a plot (Type I) of Run 7204-33, 7204-34 and #204-35
for Program 4B2. The optimum output bit rate is 6. 0 Kbps which was pro-

grammed on Run #204-33.

For the low activity period (22:52:10 - 22:52:25), Runs 7204-40 and
7204-41 were plotted in Fig. 30. Run #204-40 appears to be suitable for further

analysis,

2.3.2 Tolerance Control Plots

Figure 31 shows a plot (Type I) of Runs #204~7, #204-8 and ¥204-9 for
tolerance of 1K, 2K and 4K, resPectiveiy. These plots were run for Program.

4Al1 and show buffer queue length as a function of tolerance control.

For Program 4B2, Fig. 32 shows plots of Runs #204-33, #204-36 and
#204-37 for tolerances of 1K, 2K and 4K, respectively. Figure 33 shows plots
"of Runs 7204-40 and #204-43 for the same program only for the low activity

period.
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PROGRAMS FOR “FLIGHT AS-204

Time Slots
Processed By
Data Compressor

Program Description . Per Second
4A1 See Table 2 . 4596
To prevent the buffer memory from being com- Words/ Sec

pletely filled, all guidance and control (H type)

measurements were programmed for rejection.
This program reflects the 1K tolerances assigned
tothe parameters specified by the work statement

4A2 Same as Program 4Al except the following "K" 2496
type measurements were deleted Words/ Sec
Frame : Channels
1 3B,5B,6A,118B,13A,17A,17B,18B
19A, 198, 20B, 241,258, 26B
2 13A
4 134, 22B
5 8B, 13A
6 13A
1 13A,14B
8 8B
9 8B
4B1 See Table 2 4596
Same as program 4Al except that this program Words/ Sec

reflects the 4K tolerances assigned to the para-
meters specified by the work statement.

4B2 Same as Program 4B1 excepl thai the data chan- 24986
nels rejected in Program 4A2 were rejected here Words/ Sec
4B3  |Same as Program 4Bl except that the tolerances 4596
of the "K" type measurements were changed to Words/ Sec
+0. 78%
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Fig., 29 Open Loop Plots (Type I) — Runs 7204-33,
#204-34 & 7204-35
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Figure 34 show plots (Type I) of Runs 7204-23, 7204-24, #£204-25, and
#204-26 for Program 4A2. Runs #204-23 and #204-26 were programmed with
an output bit rate of 9.0 Kbps, while Runs 7204-24 and #204-25 had output bit

rates of 8. 0 Kbps.

2.3.3 Priority Assignment Control Plots

-

Figures 35 and 36 show priority assignment plots for Programs 4B2

and 4A2, respectively. Both figures plot "input to buffer' vs. ''range time."

2.3.4 Combination Control Plot

Figure 37 shows a plot of Runs #204-23, #204-24, 7204-25, #204-26,
#204-33, #204-36, and 7204-37. All curves plot '"input to buffer" vs. range

time.
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3. ANAILYSIS

Data Compresgsion Ratio

it was not the intent of the Data Compressor Test program to perform
a thorough theoretical analysis on data compression. However, some analysis
on the test results is in order. Due to the large number of test runs generated,

several optimum test runs from each flight were selected for study.

Table 10 lists these optimum test runs from Flights 202, 203 and 204
along with their associated Program, Input Bit Rate, Output Bit Rate, Maximum
Buffer Queue Length, Maximum Input Words to Buffer, Figures Plotted on,
Flight Number and Data Compression Ratio. The data compression ratio was
determined by taking the ratio of the input bit rate to the output bit rate. The
input bit rate was determined for each progrém by summing all nonprogram
rejected data time slots’ with the sﬁc word time slots (360) and multiplying
their sum by 10, The output bit rate was directly read from the compressor

program sheet.

Table 10 lists test runs for both high and low activity periods. In-flight
telemetry calibrations for all test runs were rejected so as to eliminate false

buffer memory operations.

Studying Table 10 revealed that the data compression ratio for the
launch peried varied from 1. 95 for Run 7202-7 to 5. 67 for Run #202-29, Low
activity periods showed data compression ratios extending from 5.1 to 7.42. It
is interesting to note the difference in data compression ratios between the
basic Type A and B programs. The average compression ratio for Program A
is 2.5 as compared to 4, 92 for Program B. Recalling that Programs A and B
are respectively the 1K and 4K tolerances assignments specified by the work
statement, a significant improvement irll compression ratio has been achieved

by widening the daia measurement tolerances.
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Table 10

DATA COMPRESSION RATIO CHART

Maximum Maximum
Input Output Buffer Input Words Data
Optimum Bit Bit Queue to Buffer Plotted On Flight Compression
Run Program Rate Rate Length 0.5 Sec Figures Number Ratio
202-5 2A2 31,440 | 12,000 | 516 words 475 6 202 2.62
202-7 2A3 35,040 | 18,000 489 665 7 292 1.95
202-29 2B2 31, 440 5,540 600 354 8 202 5,67
202-46 2B2 31,440 | 4,800 Low 193 9 202 6. 55
activity :
T 2B2 low
_ — 2 .
202-38 (2K) 31,440 4,240 activity . 178 .0 202 7.42
203-46 3B2 43,080 | 14,400 660 590 22,28 203 3.00
low .
203-32 3B1 62,760 | 10, 300 L 358 23 203 5.09
activity -

203-21 3A2 39,840% 14,400 700 598 24,25 203 2.8

203-25 3A3 48,120 | 24, 000 438 860 26 203 2.0
204-14 402 28,560 8,000 956 396 29 . 204 3.57
204-33 4B2 28,560 6, 000 474 269 30, 38 204 4,78

; low X '
204-40 4B2 28,560 5, 540 ., 193 31 204 5.1
. : activity

204 -1 4A1 49,560 | 24, 000 624 820 32 204 2. 09

WOy
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At this point it is impossible to atiribute the improved data compres-
sion ratio to system noise or the rejection of redundant data samples. Further
analysis should be performed o determine the system noise before meaningful

" tolerance values can be assigned to each type of measurement.

3.2 Input Words to Buffer

Another method for observing the effectiveness the control parameters
have on the buffer queue length is to observe the number of input words to the
buffer memory per unit interval of time. For this test program, the input
words to the buffer were integrated over a 0.5 second interval for all test runs

and tabulated in the tables of Appendix B.

Comparing the "input to buffer' wvalues for tolerance contirol type runs,

the number of input words to the buffer decreased as the measurement toler-
- ances were widened as was expected. After studying the "input to buf-fer” para-
meter for numerous test runs, it was felt that integra’cions’ove;&' smaller incre-

ments of time could give a better appreciation of buffer operations.
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4. RECOMMENDATIONS

Based upon the test analysis resulis, the following recommendations

are proposéd for future test and study.

1. Determine the system noise level for each flight so
that propér accuracy values can be assigned to each.
data channel for the 1K tolerance program. (Presently,
an ambiguity exists in trying to attribute the generation
of significant data samples from either system noise
or activity.)

2.. Study the number of input words to the buffer memory
over smaller time increments. (For 'this report, the
number of buffer input words was integrated over
0. 5 second intervals, depicting data activity trends.
For a better understanding of compressor operations
on this data, it is suggested that the "input words to
buffer'' parameter be integrated over each main frame
interval.)

3. Study Saturn PCM telemetry data utilizing a first-order
data compressor and compare results with the zero-
order predictor buffer experiments.

4, Conduct additional studies to compare queuing buffer
control characteristics between adaptive aperture and
adaptive filtering. These experiments might best be
conducted by constructing an adaptive filter breadboard
which could be added in front of the Saturn data com-
pressor or the MSFC Telemeiry Redundancy Analyzer
System. In'view of the Saturn PCM telemeiry noise
problem, it is believed that adaptive filtering will more
effectively control buffer queue length and promises to
reduce compression RMS errors.
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Appendix A

DATA CHANNEL PROGRAM SHEETS

The. tables presented in this appendix describe the data channel infor-
mation programmed into the data compressor for various Saturn flights,
Tables A.1, A.3 and A, 4 describe the programs used for Flights AS-202,
AS-203 and AS-204, respectively., Table A.2 describes the program used for
verification tests of Flight AS-203.

For each data channel, the stored address bit priority and tolerance
are programmed info the data compressor. Variations to the basic Programs

1

XAl and XB1 are noted in the column designated as "'Prog." A description of

these program variations is described in the fest for that particular flight.
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DATA CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

Flight No. ﬁ S -0 2. Vehicle No. TEU Sheet__L of _[g’

Table A.1

_ Stored , FRu & |PROG,
Meas. Add. ,
Item No. |Frame|Mux. |Chan. |Group| Bit |Priority 241 128) Prog.
/ - / | / Al o O . |Rex|pex
2 |cg-¢otd I |1 / B | o O 5|ty
3 |ca7-603] | / 2 A O O 1561y
Lt g;’::,m:f / ! Z B o I T8 13,2
5 lczg-eo1| | ’ 3 A 0 O 15616y
(| — / I B | o O |reT, |red
7 - [ ! G 1 A o | o |ees|eex
g |ci7-go3| |/ ] it 8 / e, [.5C [t
G |Het-gzl | | 1 | 5 | A Vo | 1 | |75 [55e
/o 1377402 | ! ! 5 B ] | A 1.74
o — / ! A A |10 o |te3 |kes.
12 lesg-go2 | | | ¢ B & . 150 |G i
13 |Jmo-goz| ! I 7 A [ | 78 |3.2
it liry-¢o3| ! 3 7 B } / Ace | o) [PPRA8E
76 |Hes=coz| ! 18 A 1 o |y g3
J6 (Hzo-¢e3| ! -1 g B I | o 2rT | eT
[7 |Héo-¢o2 / / 7 I A / O VIR TV AN
J8 HLo-6032 / j 7 .8 | 0 O G R
/9 | F2 ~tor] | } 10 A 0 | L7
20 {2 ¢o2| | [ 1/Jo | B | ! LSLLC. Y
27 Vhro-coo| | Pl A | / A lgg g
22 M -¢sz | | LB o 1, lgal”
23 | y7-g02] | Pl | A 10 Lo L f7sl”
Lef\di- 03] | { .| B | |/ y| J t7el ™
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Flight No. AS~2 62

Table A.1

Vehicle No. I U

ADtou

DATA CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

Sheet g_ of @

Stored PROE |PRo S
Mesas. Add. .

Item No. Frame | Mux. {Chan. | Group Bit | Priority 241 | 28] Prog,
25 K | | I3 ,1'4. O | . lAee t, 242, 232
26 Mig-¢of § | / i3 B O O 15t 1 g w
27 | — ! | W | A I O PET. |PET.
8 lHe-¢o3 | | I Loy | B8 | | 1 i |.7e PR
29 | { 15 1 A l O PRT. |RET.
20 {Hio-663] | | 15 B l O o 7% j/rlzijzﬁi
3] [ A A l O ReI. |RET.
32 |Her~ez2] | |1 g | o O L |78 barias
33| ky | P17z 1A Lo | lace |4 [T
3 |J1-¢03 | | .? 17 B ) ) o178
35 | pi-z | | P18 1 A L | A Ve i ias
3 |Wuz-co3| | Pl 1e 8 |} O g ls] o~
37 K ; i !? A O ] Ace | el 2R2,2 84
3% |cts-¢or| | } ¥ B f | 50 V6w
3 |-z | f 120 | £ | 1 | e 0056
40 | A7-403| | Fl2e | B o l A |78
¢l | 328502 | ! 2/ | A { @, Jd 178
2 | — | 2 £ / 5) RES. |RET, _
U3 | pj-y f 1221 4 1o [ 78 e ins
Gep \May-tp3] | ! lax ] B | ! 150 Cy
U5 \Heo-go3] | Pl oz op / O lery A
40 Weo-6o3| | ] | 23 | B ] O lpey |pex
17 Vieo-toz| | Pl 2u | 4 l O  |PET |FET
L§ Weo-coz | | P2y | B | O pev |aey
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. .Table A.1

Vehicle No. L {J

DATA CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

Flight No. AS-20%-

Sheetg_of __f__Q‘

Megxs. SXZE? ' ii;]& f;ﬁbé -
Item No. Frame | Mux. | Chan. | Group Bit | Priority |™ Bi Prog.
wr 1200 | les s |1 | o |1 |7s|20%
50 l | 125 | B I O ez ees
S BETan | | {2 | A || L L |7e [t
52 |Dj~go0| | | 20 | B | Y 78 13.2
53 |H2EL || | 1271 2 || O | |7 e
5% |p3-gep| | | |27 186 || I 78 |32
55 | Rersie) | | 28] 4 | | l NN
15¢ \ker e | | 1281 8 | | | )|l
57 Ipopoese] | [ |29 £ | | | pey. | ren
gl = 1 2 1z 1] B o O |eex|ear
59 lec2p-go3l 2 (2 12 |'A | O 0 st |6y
o |Gi-2 Z |z |2 |B O / 72 |22
Gl iC39-to2t 2 Z 3 A | O o) J-56 | Gl
G2 |- -2 i 2 S 0 O Py, |RET
63 |crw-goz] & | £ yo| A O ! 1506 | o
64 |cig-tez| & |21 n | 8 ) o 1561 Loy
G5 Z iz 15 |8 ] O lges |pex
GG 1€59-602] 2 | Z G B 0 O 150164
C7 Dy-6o2| 2 |E 7 1A | 0 78 3.2
8 |Fz-cor| 7 |2 v | A 2 I .78
N CY _|M2-6ol | 2 2 /D B l: 2, 1.5 | 6%
70 Wo-ecopl 2 |2 12 | B O O 156 |6y
71- 2 12 iz | A / O . |rex lras
72| K, 2 = | /714 | O / Ace | < [5hsds
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Table A.1

DATA CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

Flight No. 45-202

Vehicle No. L {J

Sheet g of /0

ADVANCED COMMUNICATIONS o

T

RESEARCH AND DEVELOPMENT

Stored PRoG| pROC
Meas. | . Add. 241 AR}
Ttem No. Frame | Mux. { Chan. | Group Bit i Priority Prog.
73 b2-¢oz| 2 |2 |17 | E | | o .0 |.7¢
74 3cge3| 2 |2 | /9 | B | | | A |78 [RT5E
75 d2-s2| 2 |2 |2} | A ] | A 178
A Ntreswezl 2 | 2 122 | B || o s ity
77 2 3 / B | O O  IReg 1RET
77_1€29-¢03| 3 3 2 1A Lo | o sty
77 lgi-,3 | 2 13 | 2 |8 |o |72 |32
F0 |Cpo-6o2| 2 % 3 1A o o 156164
S 1A%-boi | 3, 3 s | B © O < 178
$2 {Das~et| 3 |3 |y |4 | o % 78 |32
53 |Gg-5001 3 3 u | B ! [ LS50 | Lot
G | — 3 3 5 | B / O RET. |RET,
1 65 |ceo=go2y 3 | 3 ¢ | B O O l-5¢ 16k |
SC |pra~foz] 3 2 7 | A / | 78 3.2
§7 |Fu-coz| 2 2 116 /A o) | 7%
5 |me-eoz2] 3 | 2 1w B / 0 )5t Lo
ST |itoo-farl 3 3 13 | B ) O 50 | oy
VA% 3 3 /¢ | A / O RET, |RET,
91 K 2 |3 1imiA jo 1 pecal ol Tnn
92 3 3 )7 18 | O RET. |RES.
93 |H3t-e3l 3 1 3 1/9 18 |1 O 1 .78 Brii
94 \ver-g02] 3 | 3 |2) 1A | et 7el
95 {M26-40m] 2 | 2 22 2 ~f’ O st 6’7‘
7C 1C9-tol] W / | B O O 150 |GH




. -Table A. 1

ADfom-

DATA CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

Flight No. AS~2.02.  Vehicle No. LU Sheet 5 of /(D
" | Stored PROG | PROS
Meas. Add. 281 |28/

Item No. Frame | Mux. | Chan. | Group Bit | Priority | Prog.
7 |C20-663 17" | Z A - O O . st [ &y
9¢ l¢rew | 4 1) |2 {18 o o |»nlze2
95 |cm=cop | - 4 |/} 3 1A o | 0  Ust |
Joo | ps=tez] 4 |V | 3 | & | 6 | | f | .78
lof lesigrl 4 | 1 Ly |8 | o | 0o seley
fo2 |can-(yr | H P o | B / O  |15C |6y
jo3 | — s } 5 |8 / O lpes |peq
[oty [ D30~y | ! ¢ | B o O 7% 3.2
JoS {Mi-gsm | # | 17 |48 / O st b
Jot lesges | & | | o 1A 0 [ . |:78
fo7 |M7-02 ] &% ! Jo | B / O 15C | L.y
o8 |cta-¢ez| | 2 1A 6 |- 0 LEL ] Co
Jog | — iz P v A / O PET, |REJ,
/o | — oy ! 7 | A 2, O |RET |RET.
jil ] L ] 117 | & / O |eex |pes
[i2 WJiz-ten| Y ] {J9 | B8 / | A
13 \a28~e2| 2 V1 | 27 | A | O | |.72
S Mg H | | 22 B 14 O 156 | 6o
/15 |oe-eot] & | 2 [ | B |6 O 156 | Gy
JjC lez-¢s3{. 5 2 |2 A o) O 1561 &%
L7182, 21 5 1 2 2 | B |o | 76 | 2.2
Jig tepatal 51 20 | 2 | A4 o O rse|e.z
19 [Rueoz | 5 | 2 | 3 | 8 o 1. |78
120 |c52-¢02] 5 2 L 1A O O 56 (6.4
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Flight No. AS =267,

Table A.1

Vehicle No. I -(j

AD oy -

DATA CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

Sheet __é;_ of /{2

Stored PROG | PRYG
Meas. Add. Q&i Y3

Item No. Frame | Mux, | Chan. | Group Bit | Priority a Prog,
12f |cz-¢oz) 5 |2 | 4 | B ! o . st oy
(22 \pu-6z | 5 |2 |5 | B || O Y WA,
[23 |cgu-got | 5 2 G | B O O YA
iz |Cojmronl 5 2 7 | A ] O 15C |t
725 {Fé~¢o2 | & 2 {7 |2 ) | 1478
126 \mg-to3| 5 |2 |46 [ B |1 o |5t
(27 {cro-¢oe| 5 2 12 | B 2 ( 150 |gu
J23 {Bip~tez| 5 2 iy | A / O o178
29 | — 5 |2 17 14 2 O |peT |paT.
/30 | S 12 1718 |/ O |ReT |RET
3 |TeBtesl 5 | 2 119 | B |/ o . [.7%
132 lo0a-ge2| 512 |27 | A | ) | Jd 1,72
1331M2B-6o3} 5 |2 22 | B / O 150 | G
I3%lcn-cor | G | 3 | | B ] © o st |ew
135 |cz3-¢03] & | 3 2 A 1o . |0 |stley
(3 c2-2 6 |3-12 | B |6 l 78 (3.2
(37 lcuz-¢oz| G 3 3 | 4 o O 15¢ 1y
/133 |Rs=¢02 | (G 3 2 | B O l A 178
/3G 1cs2003] 6 ) $d | oA o O /50 109
o |C22-oz| & 3 L. 3 / Ie) L5 V0w
14 |R7-¢02) & 3 | 5| 8 / i 4 1.8
I42 lcgs—ol | G 3 ¢ | B O O L5(, |Gy
3 \poy-gor | & 2 17 14 |/ 1 78 132
Jyy Fr-gor | G S 4w A |o | g 178
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Flight No. AS-202

Table A.1

Vehicle No. - V.

ADeonr

DATA CHANNEL PROGRAM INFORMATION ’i‘O DATA COMPRESSOR

Sheetz of _/_Q

ADVANCED COMMUNICATIONS -»°

RESEARCH AND DEVELOPMENT

Meas. Stnglii PRIG | ARO G
Item No. Frame | Mux. | Chan. | Group Bit | Priority 251 |28l Prog.
s (M2~¢or| G |3 Jje | B | ] O s by
A e A 3 /3 B 106 O RET, | RES.
&7 |B-6oe| & 3 /e 1A L ) A 118
J#8 | e 6 3 7 1A 0 I pecrv| | linaana
leg | = A 311718 | O |eeg |eex:
T A 2 il | |/ O |eex |rex
(5t |[J20-t62l ¢ |3 127 | & |1 1] J |79
(52 | — |13 122 | B 1 /. O Reg, | RET
i52 lcire-tot | "7 / / ] o8 o |lst |y
/5% | C3y~o3| 7 / 2 A- 10D O st lgy
/557 1ca-2 | 7 ! 2 18 lo.lo 78 |22
15¢ \ewu-tes| 7 ! 2.1 A O O ls¢ 16y
(57 |Rl—6s2 | 7 ! 3 | & 10O O. A7
/58 lcsy-403) 7 / 4 | A % ) [.SC | Gow
i59 |coz-to2] 7 | | B | B |/ o - list|Lon
/6o Ryt | 7 / & | O 178
/6 |Cottot | 7 / ¢ | 8 O e 56 |6 Y
(62 [Di7-ter | 7 / 7 | A / | 7% |3.2
i3 lre-6o2| 7 | 1 /0 1 4 O I 17
16t 11912607 7 ! /O B / O st 6.y
/65| = | 7 I 112 1.8 |0 O |RFT | IET
e \Re=to | 7 | A | /u /11 ZI i A I
/67 k7 ? 11 ta7iA 6 | . lacc {1 Presns
jes|ae-002) 7 |1 V17 1B |4 o |.i |78 '
80




Flight No. AS—202  Vehicle No. J{J

Table A.1

Ao

DATA CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

Sheet & of /(O

Stored PRot | 2RD5
Megs. Ad.d.  las | 28
Ttem No. Frame | Mux. | Chan. | Group Bit | Priority Prog.
169 lcer-o2| 7 | 1 |19 | B8 | | o st |ty
/70 133)1-¢ep /7 / vy A / O 1 1,78
17] {Meg-te3| 7 / |22 | B / O IS¢ 6ot |
172 Kj3~eol | ' 8 z ] £ 10 O 156 |64
172 lcasge) | 8 12 12 | A |06 O st |t
74 (62-y | 8 12 12 | B |o | 78 3.2
175 |p33-603] 8 2 21 A 1o O 70 3.2
[7¢ | — B 12 13 18 1o O |rar |ReT:
(77 ks5-e02l & 12 | 41 A lo | o |istley
/78 |cou-g3| B 2 g | g | | 5L | &
177 |pg-ton| B8 | % 51 B8 1 0 o173
fgo lusu-gos] 8 1 2 1 ¢ | 2 | o O LI .78 iR
18] |Da~eoi | B 2 7214 |1 | . |78 |22
/82 |Fo-6o2 | B < 1Jo | A O l A |73
183 |pm-tor| 8 £ /6 5 / @ AN NALY
/8¢ | — 8 2 1121 B | o | 6 |rerlres
/85 |@13-toz]| & 2 A4 1 g d 78
je¢ | I 5 |2 714 o I ee |1 15532325
/87 |Z9546z| 8 2 izl B |/ [ b _1.7%
188 |hi-msl & 1 2 1y | B8 |/ | lacc |1 |55
89 |330-4s2| D 2 lay | A 117 O N
J9o legi-cor] 8 12 122 1R |} | O |15t |6u
191 |Cis-gor| 9 3 | | B O o st |
192 c3t-661| & C 2 A »; O L5 | Gy
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Flight No. AS-~20 7

Table A.1

Vehicle No. L {J

A%OM_

DATA CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

Sheet?_ of __/__O

-ADVANCED COMMUNICATIONS -~

Stored PROG | PReS
Megs. Add. 281 281 1 -

Item] No. Prame | Mux. |Chan. | Group Bit { Priority Prog.
193 !{;Lll:lio3 9 3 Z | & |0 O. . |.7% jﬁjj;;
JG - R2L-toz| T - 2 2 A O O A ],78

95 == 1 9 1.2 3 B | o O Rex. |RET

J9( c5t-e02 | 9 > 4 | A | 6 O s |G
gz lezsmgorl 9 | 2 |4 | B || O st oy

/95 | i 2 1 51 B8 |/ O ReT. | RET:

)9 |H55=¢e3| T 2 | & | g |0 l 78 55
200 |~ | 9 % 7 1A | O |Res |reg '
20( | Fro-eo1] 7 2 /0 4 O | 41,78

202 |me-tot] 7 Z 1/ 1 R / O 1156 {64

263 | T i 2 i3 |8 | o O  |eez |geT

Qotg |Rpe ol | 2 /e | A J O ol |78

265 ’Q?'/G? Vi > 17 | & O | T Y

200, \DI1F-to2| G 2 17 R / | 78 3.2

207 | Irze=to3| 9 = 119 | R N feeri] | GaaaEs,
25 03or | 9 | 21 2] |4 || 1 78 |3.2

209 {ceo-te3] 9 31221 2 f @, L5L 164 |
200 |ej-ts1] 10 |} / B 10 o st ey

2/} {€279-601| [0 ! 2 1 A O O AT

2/2 |¥ls | Jo | | 2 |8 |o | AT B
U3 |R25-¢s2| o |1 |3 | A4 D, O A 15

214 | ~— | Jo | | 3 |/ ) O |fET e

25 ics7-900) 10 | | Y. fA |0 o |5 gy

2/ \cat-got| 10 | | 4 | B | y 15 |G
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Flight No. AS=202

Table A. 1

Vehicle No. _L1J

ADecom-

DATA CHANNEL PROGRAM INFORMATION TO DATA COMFPRESSOR

Sheet@_ ofl_O

Stored PRYG | poots
Meas. Add. 281 [ nid

Item No. |Frame |Mux. |Chan. |Group{ Bit |Priority] . Prog.
217 le | /] 15 | R | O . res |pex

ug |Mse-6s3| Jo | | V¢ | B o I L7 RE
2jG | == | Jo 1] 7 1A |1 O lreT | par
220 |Fll=¢oz| Jo ] Jo | A O I d .76
22 {11740t} 10 I 116 | B / O ).5¢ | 6ot
222 | m—— 1 }p / I3 | R 6 @, ReT | weg
923 |R15-¢o2] )0 D Ve o | ) O A 1,78
224 8oty G 10 / 17 A . O O X .78
225 zo-~to2| /0| | | j7 1 AR | | O 1.8 (3.2
2 | == | ]0 ] g | B ) O RET. | PET
227 | === | /0 [ {2 1A | O |RrR&T|fes
228 cesenl Jo | ) 122 | B | ¢ | O g |ly
PETE R M R S R e S e
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DATA CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

Table A, 2

Flight No. O 5 Vehicle No. L. U Sheet / of [{
Stored
Meas. Add. PRG
Item No. Frame | Mux. j Chan. | Group Bit | Priority A Prog.
[ |43¢e3) | | [ 1A o c |32
R AT, ] / { B O - O ¢
% Pas-te f [ A /T O J A
“ lcaz-ees| | / A /2 ’ 0 G of
5 |Huo ~ge3| | [ 2 | 4 b / RES
& Jese-ter / ( % L 0. 10 by
7 Viz-cos | | l ¢ |4 1o |o 75
S tiz-ces | | f i p [ 0 (eef
9 fma-ce2] | [ s | A O j RET
/6 \Fa-te; I ! 5’ b ( / 78
[ lxe—es | [ ¢ % o / 1O
[r lese -cez | | | 1 | B 0 / (e
12 {mze -0 | | ! 7 A ( G 75
J¥ g2 1 f 7 5 I / 2.0
(5 eteces | | [ 15 14 ! [ RET,
I de,-3 J [ Y 3 | / 3.2
17 lwic-ces | ! [ g | A f [ - {ReT,
1§ 1 ei—s / / 7 J / / /75
1T Ance oz | ! / /¢ y3 O / LES,
20 {mr-icn [ / A D [ C 75
M ooz | ! / A / g 2T
22 w5 | | / /] b / / PET
2% \kvr-va| | [ Jjz VA 1 / RET
29 ezl | [ /2| B [ RED
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D:A’I‘A CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

Table A.2

Flight No. 20°% Vehicle No. L} Sheet 2_ of /C
Me: as. S‘X;Zfl - .' oné
Item{” No. Frame { Mux. {Chan. j Group Bit | Priority Prog.
251 K il gAll [ o0
2. (., 1 b | B |6 / RET
27 lrg-tez| T [ {1+ 1A ( | 75
25 liravees | | 14 D / f RET.
N syl I V] (S A |C O 2
Yo [ms~eerl | { (S b / c o\
Y Ame-eea| | | 1/ | A j O (0
22 {ineer | [ i {510 | |Rex
32 1k - / | 17 / O ! )
S {Tieer | T 4V 47 48 o | P g
25 (L -gez [ [ V5 1/ /- C 7%
Do 16 ey | ! [ g 10 1/ | 32
77 lee-wes | | [ g A G / i e
X dcee-cer || [ 19 B || @ Lot
39 jhre-eez | { 2 Vs / | KET
o lpp-ves | [ - 12c I’ i / .7
b | — / [y 1A T o lkes
@ 1650, 1 ;1) | B /] 3.0
¥y fwer-ten || / 22, y ) O j RET
Ll_‘Lf’ 2% - 03 ; / / a7 :{’J [ ’ O ‘_75/
45 Yee ey | f [ 12% A / / Ped
T S W AN EE N A W
#7 ige 431 | / A /7‘“ / / 2eT
48 tea-3 | ey 16 ] / BT
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.Table A.2

Abcom-

D.ATA CHANNEL PROGRAM INFORMATION TO DATA COMErnowoun

~
Flight No. 20D

Vehicle No. LT

e 7

Sheet 2 of _/_Q_

Meas. Sﬁzgz? P&:G
Ifem No. Frame | Mux. | Chan. | Group Bit | Priority Prog.
4q Hoe ~o3 f . ( 25 | A { / RESS A
5o loy oL 2y p J [ RET
o e ~te3 |/ / 2 A ) / . {RET,
L [pi-ace / [ 126 | B / / 5.2
5% lugz-gos | | / 27 A f / RET,
5% I3-gec | | | 27 |5 1] X F
56 | fek [ | 1§ | A4 | f 78
5( | ree / / 28 | P ] ) 78
57 litpeess | | [ 129 1A (C / RET
55 Wy-ce2 | A 2 f / 6 C (-4
‘J#C/. NS T R .9\ ‘ ] B t‘ O C-‘. e
Lo |Hi-= A 2 1 /3 O O 3,75'
Gt Joagmces | A = A D f O AT
62 jer—ez | A | 17 I3, O O iy
iy fre~Go) L A ‘ Lf /7'!' O / V78
E gLy 2 _ A E "f' 6 { 0 (-4
o lesee; | A 12 1518 | R i
L fesi-ge2]| - 2 L 18 8] J (Y
L7 (m3i-4oc + A~ 7 A [ O 78
(5 M3-to, | 2 2 e | B / O 75
(:'-’ff =l | F 2~ ) Y- /F / O 7§
70 Vg e X 2 V| D / O 17%
7] {i2-tey | A 2 [7 # O / tho
T2 M1y~ x Y- 17 A O O 75
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Table A. 2

Acom

DATA. CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

Flight No. 20 2 Vehicle No. L U Sheet ¢ of /¢
Stored PR
. Meas. : Ad'd. o A
Item No. |Frame jMux. {Chan. |Group Bit | Priority Prog.
73 (Rs-es3 1 9 12 5 |/ f [ 75
Ju lusie3| 2 |2 7 | b | [ i 75
75 lmas—ea] 2 2 22 f? / -0 75
2 sy ~cez| 3 2 { A & / 78
77 Jesa-te3]| 7 7 / 7 O O oy
75 leu—eg | 7 g, A 1A o O €4
79 icyq-tes| 7 Es 2 {5 [ O (.4
So  |cqomion 5 Kz 2 | p O G {.q
S |Ru-ie2| 3 J A 0 [ 7§
T2 dcae ey % . % 4 B f i G (Y
T2 N Fe—pe 2 7 7 5 3 / . 178
¢ lceo-wen| 2 1% 14 B 0 O i
55 Ly — Goe 3 % /7 A l G ; Cesf
S 1Ae ~to 5 P /o 8 / [ 7¢
ST Vit~ o 7 2 IY A / O 78
$5 L 7even| 7 2 41S | B / S
59 | — 1% 1» iz s |0 / 0z
90 finn-cey | 7 2 {17 | P O O RES:
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DATA CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

Table A. 2

Flight No. 2075 Vehicle No. -/ UF Sheet 5 of _@
Stored EQ{)G_,
Meas. Add. A
Item No. Frame | Mux. [ Chan. | Group Bit | Priority Prog.
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DATA CHANNEL PROGRAM INFORMATION TO DATA COMFPRESSOR

Table A. 2

~ Flight No. 20 Vehicle No. ./ Sheetg._ of /O
Meas. ' SXEZ? . PR:G
Item No. Frame | Mux. |Chan. | Group Bit | Priority Prog.
{2( [H2¢-6c3 5 27 s [ f (75
(22 1os3-qec | 5 A /0 5 ) / 7.2
27 Jps~eex | 5 LA 4 | A ) [ e
(2% je7a-¢ei | B 2 |5 |6 [ Oty
g | — S5 12 117 | A G / .
020 {ric-cei | & 2 /7 5. 0 O RET
(27 lks=¢>| 5 12> 18 | A / O 75
B res-wcrl 5 12 g | B J 0 |75
129 leg—gez| 6 | > oo | D | ] O 7%
(3¢ D7 -Gec A 3 | A o l 2~
131 {prz-wee | 7 / Pt O [ 7S
22 fe-cerl ¢ 12 >~ 1A | C | ¢ 178
(37 jegr—eer | 7 X1 b [ [ ",
13y Yuz-tez | C g 3 X G O -;C=L{-
135 Jevy-ge3] € g b i O C (v
I3 desn-we3] b 2 Y & | O i
/37 F7~lei C } ) 5 P ] / /%
139 legg-ceo| § 7 b 5 O b by
139 \pay-ce3| Y 7 |4 | ( 75
I¢ V pyjmpen | € 2 Jo | P } | 7%
1 4 pas—gel] b 2 1y | A / / 2.2
Wil — |6 3 /5B / O |par
= 1 12 1717 106 11 luw
PR M7 0y ¢ 12 {7 D G 0 RET.
89

ADVANCED COMMUNICATIONS © RESEARCH AND DEVELOPMENT——



]_D:ATA CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

Flight No. X¢

Vehicle No, ,__II_

Sheet Z of _/Q

Meas. . S)EXEZ? PZ_O‘G
Item No. Frame | Mux. |Chan. | Group Bit | Priority Prog.
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Table A, 2

DATA CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

Flight No, 2ZC7 Vehicle No. £ U. Sheetzof /e
Stored PRG
Meas. . Add. A
Iftem No. Frame { Mux. | Chan. | Group Bit | Priority Prog
= Ry | O oy
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DATA CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

Table A. 2

Flight No. 2065 Vehicle No. [ U- Sheet 7 of /2

Meas. : ) Sﬁzcelfi Pg%
Item No. Frame { Mux. | Chan, | Group Bit | Priority ’ Prog.
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Table A. 2

DATA CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

Flight No. A0 % Vehicle No. [ U. Sheet /D of {0

. Stored :

Meas. . Add. P}:‘;G
Hem No. Frame | Mux. | Chan. | Group Bit { Priority Prog.
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Flight No. 4S$~203

Tabie A.3

Vehidle No. /1

'_A%OM.

DATA CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

Sﬁeet_t_ of /O

-ADVANCED COMMUNICATIONS -«

94

‘ ‘Stored { RS |fRas

Meas. Add. | 361 138)
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Flight No. A8-263

Table A, 3

Vehicle No. T {r

Ao -

LaLTA CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

Sheet J of /0

Stored PROG | #RneG
Meas. Add. 340 |8l
Item No. Frame | Mux. | Chan. | Group Bit ! Priority Prog.
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Flight No. 4S5-~20732

Table A.3

Vehicle No. 7

ADfomr

DATA CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

Sheet 3 of /D

e

Stored ERe6
Meas. Add. 341 | 281
Item No. Frame | Mux. { Chan. | Group Bit | Priority Prog,
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ADcom-

DATA CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

Table A. 3

Flight No. 4$—20 2  Vehicle No. J'Uf Sheet & of /o
Stored PRots | PREG
Megs. . Add. 241 28]
Iftem No. Frame | Mux. {Chan. | Group Bit | Priority . | Prog.
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Table A.3

ADom

DATA CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

Flight No. AS - 202  Vehicle No. L[J Sheet S of /&
Stored PRAC. | Poe|
Mes.. L R ey s
Item No. .|Frame | Mux. |[Chan. {Group Bit | Priority Prog.
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Flight No. AS—~ 2032

Table A.3

e

LU

Vehicle No., L

ADcou-

DATA CHANNEL PROGRAM INFORMATION TO DATA COMP_RESSOR

Sheet _@ of /47

ADVANCED COMMUNICATIONS -~

Stored PRos | Poné
Meas. Add. ” -
Ttem No. Frame | Mux, |Chan. | Group Bit | Priority H1 138 Prog.
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Table; A.3

P

A%OM.

DATA CHANNEL PROGRAM INFORMATION TO DATA COMP_RESSC)R

Flight No. AS5-2073 Vehicle No. £ 'TT Sheet”/ of /O
Stored PR | PRo6G
Meas. - Add. 31 | 281
Item No. Frame | Mux. {Chan. |Group Bit | Priority Prog.
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Table A. 3

Vehicle No. L4

ADcom

DATA CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

Flight No. 45~-2.03

Sheet%_. of LQ
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Flight No. A5-2023

Table A.3

" Vehicle Nos T

ADop-

DATA CHANNEL PROGRAM IN'.L%‘ORI\JIA.TION TO DATA COMPRESSOR

Sl;leet _c_?_ of _:_’_t?
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fRog |Pro6
Meas. Add. 3m1 |28)
Ttem No. - | Frame | Mux. {Chan. | Group Bit | Priority Prog.
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2% 1CH-4c3 | [b [ [ 12 6 ] kS (.1
204 la-y | /o | ) ta2 | A o |1 78 P
2t5 |csy=ges.| [0 / 2 B- |/ O st |Gy
260 |R35-602 /s, / 2 B O ! | V78
207 lczu~io3 | /O / 1 A 1o 0 156 | oy
26¢ letg-goal| /6 R 5ol O 156 | Gy
209 1FAl=we3 | /0 | / 5| 8 / ! A 178
Afo |2z2-9c0 | /0 / ¢ b O | 7% 132
2 \momgee | /O |/ 7 | A1 I (179
202 | Qy5-goz} /0 / /o1 B |/ 0 L7
213 |Diz-ter | /O / A% A |y | 72 (2
2/ VArc-ges | [0 /- 50 B 0 A .78
215 [D26-pe2]| /O / /7 A 1O { 7% 3.2
2/6 10 [ 117 B 0 0 |ist |6y

CbG-L62]
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DATA CHANNEL PROGRAM INFORMATION TO DATA COMP?RESSOR

Table A. 3

Flight No. AS—2p3 Vehicle No. £ U Sheet /0 of /O
Stored Rofs L BRG
Meas. | Add. f;g:? 28)
Item No. Frame | Mux. | Chan. | Group Bit | Priority e Prog.
27 | fe / i | A C  \Rer |rex
218 | T3~¢a2| [0 { 14 B | O 075
2)9 1eC3-to3l /o i 22 B | | O ise [y |
J
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ADcom

D:ATA CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

Flight No. AS-204 Vehicle No. IU. _Sheet / of /D
Stored PROG. | PRt
Meas. . Add. L (B
Item: INo. Frame | Mux. { Chan, | Group Bit | Priority Prog.
/] | Rio-gea| ] / / A / O 1.7z ./
2\ Dosis-4ry / / / B O O 78132
3 132e-be3] ) ] R 7 / / 1178
L Apeess-45 ) ] 2 B / / 78 13,2
5 iyo-fe3 ] / 3 7 / O RET | RET
6 |xosa-veql ] / 3 Y4 O / Ry ‘Iﬁﬁ“
7 |F9-602 ] | 4 A / / A .78
8 \poeys-4e3 / / 7 Vit / / .78 13.4
9 psg-6oz| /| i 5 | A J 0 lresx|iecs
10 Vioizs-ve J i/ s 18 7 /A Y A AR o
iolky-eoz| 1 |1 L g 1l g ] & Jo| e
2 oozl 1 1 ] Vgl B 11 | 0 78|32
/3] — / / / V2N o §;?E 5| RET
14 \pooir-ver| j 1 71 B /| Lyg |z
i5 6o -te3 / | {1 g V4 O @, RET|RET
/6 ooopr-yay) | i1 38 B / / {78132
17 Y yse-fo3 / } g | A O O Vrpes|reg|
/6 {pons-+2z7 / I g 3 / O 75 |3
/9 Yo tes / i Jo {4 O O ReET | ivea
20 co/97-49/ / | SO S / / L5664
21 iso-ge3 I ! // /7 / o) RET|RET ]
22 Yoo ssmert V| s ] ;o TR
23 tyyr-ge2) ) J /2| A O 0 RET|RET.
2% jcooor-yz1| | j JR B O O |.56]6.4

——ADVANCED COMMUNICATIONS -
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Flight No. 4.5-20%

Table A.4

Vehicle No. Z U

ADtou

DATA CHANNEIL PROGRAM INFO]:%IVIATION TO DATA COMPRESSOR

Sheet 1 of /0

105
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Stored Prot. FRos,
Meas. Add.

I{em No. Frame { Mux. {Chan. | Group Bit | Priority GAL LBl Prog.
asifseoz] D | T izl ol o 7 |t sy
26 \moo-iny| ! / ] 3 5 O O 1564 6.4

27 ARI~502 / / 9 | A o / |78

2 8 Lcoor-vay | /7B / O 1/.56]6%

29 — ! / 5| A O O RET\RET

36 icom-ior| ] j /51 B 0 0  Niscles

3/ {76903l | ] /6o | A O / /) TE

32 A\ peocG-4pr| 1 i J6 1 5 / / 781 3.2

330 A |- I {7 # / / AR
349 A [ | /7 /S O / YA &
35 | pervs / I /8 1 A / o, PET\ RET
361 x ) i Vs | B / A T
371 K / I {9 | /A / 1/ b ]
EXE NN / I {9 | B / /b
39 Vy-go21 1 / 20 | A / 0 RETIRET

©40 | K j | | 20 |8 / / VA L
S — i j 210 A O 0 RPET| RFT

A2\ poryr-arg] ! J 27 5 / / 2791 3.2

Y2 A\ yp-to3] | 22| ~# . O FET| RE T

AR Vs oV W i ] 22 s / / 73132

Y5 1 HE0~6251 | / 23 | A O o RET | FET.

AL ) = | / 231 B / ', FET | FET

77\ HE0-6e3 I Y A4 A / 19 SET \ por _
ys |-k i iy | B / / R e
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Flight No. AS5-20%

Vehiele No., 7 TF

ADcom—

DATA CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

Sheet 5 of /0

Stored. Proc. | 2ot
Meas. ) ' Ad_d. R IR
Item No. Frame | Mux. | Chan. | Group Bit | Priority Prog.
Y9 i pee-eoz| | P yas | A / O | RE| KEZX
50| K j j |25 | B / / gL e
57 tyeo-o3| ] A6 | A / O \per | e
52 Vicorzgdps ] / 2o o] / -/ VR Y e
53 \ireoz| | I {1 x7 | A / O |pes|rex
54 Amoozssn ! J 27 | & / 0 i 56| 6.4
55 | PES ] / 28 A / c Ry
56 | REF / / 28 {8 y; V2, A
57 A\ m.Pwsel [ / X7 | A 2 o i
568 igy-con| 2 A / V4 / e a2
59 \mz-603] 2 2 2 A / O L5 b
60 1/o-60/ | 2 A 44 VA / / L Log
6/ pocordyl 2 b 51/ O  1.7813.2
62 |\ poyg-ya7l 2 2 19 Vol / /. 7513 2
63 |coggwer| 2 2\ o | B / /  se| e
G4 Ycocod-ym) A 21 /2| B o, o 156 Lo/
65 2 A | /3 A 2] o \lper|esr
- GG meei 64y A A /3 5 o o L 56 6o )
b7 imMi-go, 2 A V4 .4 o o L5 LY
68 ipesse-yay 2 b, /v | B / / A AP
GG !Co)cr—:yoj ) i /5B e e Nlsel e ¥
VAZER VITYESF YR B 2 S VA o / 8132
7/ \rre-de3| 2 2 |\ /6 | & / / RN
72 - gor | 2 A2 /§ /7 / O /. 56 & 2

a
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Table A.4

ADcom

DATA CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

Flight No. 4S5~ 204 Vehicle No, Z&F Sheet 4 of /o
Stored PRYG. | P806.
. Meas. Ad'd. ey ey
tem No, Frame | Mux. {|Chan, | Group Bit | Priority Prog.
73 oozl D1 21 21 B / /|7y |32
7Y N oves-sml 2 L2 220 B / / 79132
78 jpovarym| 2 | 2 1 R3 | 8 / O 1.8 13 2
7 \psg-coz| 3 = / 4 / ¢ REJ|RET,
77\ -3 3 3 a1 49 / 0 RET | RET
78 \py-coz 3 3 Y7 W / O - 1./7.1.7%
79 \ceazogyl 3 3 2158 -/ 0 L56| 6w
80 orae-ga7] 3 3 9 1 8 / / 78132
S/ Apoor-+p 3 3 /O Vol / / .08 132
S 2 {cooct-vor 1 3 /2 - A o % L5356 | C.y
83 jxa-cos 3 3 /3 A O / | ey
8 1 mvarg- = 3 /3 A o Q /5616,
$51529-cc2] 3§ 31/ »p o | o .78
56 \cowssnl 3 314 | 5 / O st s
$7 \corsemy] 3 Sis5 1 5 a % [ 56 6.4
S8 \oz-rozl 3 316 | A o o LTS
S 1vovorsis| S 3 /6 | B / / 7813 2
90 \mi3-ear) S- 1 31 /¢ | A / o /58|64
G/ Apyaz-stt S 3 a2/ Yol / / (.78 1 32
9.2 {Govesaer] O e Vel / / 7813.2
93§ —— 3 5 1231 A& / O  ARET| pET
VY iH55-cosl 4 / / 4 / 4 LETLNKET
G5 pas-gor | 4 / 2 17 / o 751 3.2
Y6 \ps-col| 4 / 27 A / O . 1.7g
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DATA CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

Flight No. 4 5-20%

Vehicle No. I {f

Sheetiof_/_’_ﬁ

ADVANCED COMMUNICATIONS o RESEARCH AND DEVELOPMENT—

Stored PROG | Pros
Meas, Ad'd. I PYY

Item No, Frame { Mux. |Chan. { Group] Bit | Priority ' Prog.
G 7 | heozy-4my| 4 / & B / / L5660

G 3 ipores-v03| / G B / / 78132

GG \psera-ver| A ! /¢ | B / / 78132

/00 |coo7-50it 4 J /2 | B O O 156 6.9

yor \ksmees | 4 | 0 | /3142 | O / S L
Jp2 \mcorr ey 4 J 13V 8 | o | o |iseles
Jp3 |63-6or} 4 ] /YA O o 781 3.2

J o4 |pooazus) 4 .| /4 B 1/ ¢ 7813 R

/05 |lcorso-wayl £ / /50 A % / / 5@ 4.

/06 T720-003| 4 / /6 1 A o o /T8

JO7 \popes—ver| 4 / /6 | B / / o932

JOS Ims-tor 4 / /8 | A -/ C 56l 6.y

/09 poray-w5l / 2/ 1 A . / O i.7¢132

e i # j { 22| B / ) WAt
W= 41 7 1231 5 / O Res|Res

/2 s~ pes 5 2 / V4 / O FEI A\ FET

13 j56p-coz | 5 | 2 2| A / o /Lol
J/ A\RE-te2) 5 A AN -/ / AR

/51 A 5 12 g | A / / VAR
AV R 791 5 / / laglz o

)77 fcorerve] D A /O 5. / o VYA N4

IS cownsa} 5 2 | /2l B O o 50|
779 k3 vos 5 A ERY o / S/ IENPA:
'/',Zp R a7l Y A /31 & O C L5061 Gooy
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DATA CHANNEL PROGRAM INFORMATION TO DATA COMPRESSCOR

Flight No. A 5-204 . venicle No. < < Sheet (& of /{7
Stored PReG.| Pt
Meas. Add. LA (5]
tem No. Frame |"-Mux, { Chan. | Group Bit | Priority Prog.

J2 Rizeeoz] 5| R 1% | A o o |17
/221 — S 12 /M4 B J o \FET|fES
)23 ooy 5 | 2 /5 | B | O 1./ |.78
/2 S |2 (/6 (A O o REI|RET
IA5 pess-verl 2 12 | /6 VA / / 78|32
/2L A= 6o, 5 2 /8 1 A -/ O i.s5¢| 6o
/‘,27‘ D25 =419 5 2 42/ 5 / / - 75 3 2

28| U I AR 2 N A A VA AN v
/ARG Vpowy- 03 5 L (X315 / & 77132
/30 77 o2 & i3 /1A / / L8
737 Yyse-co0| 6 3 21 A / / Wl
J320es5-¢03| £ | 3 1 4 1 A /1 o liselew
/33 beres.wezl (G 3 5 5 / / f 78] 3.2
/39 fecizemy| 6 3 § i / RN AT AN
/35 {coacesoy 4 3V o\ B / 12, /56 .y
/ZCicocrrva) 6 | 3 VAV B | 0 o  selry

/375603 6 i3l e | ol | R VA - e
/38 VYesr-wd 6 SV /31 5 o C Arseliy
/39 D2y-crl & SV /vy | A C 7R EY
/40 \peocy-ad & s t/,9 1 5 / / L7913, 2
M) \eees-wot b 31 /5| B o / o8
M7y — 1 6 | 3 Ve | A 0 | O |pesless
3 pewtue © 3 (/e | & / / 79132
S W i-Gell G = /5 | A / O {iscic.
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Flight No. A5~ 0%

Vehicle No. Z (7

‘able A. 4

-ADton

D;.‘&TA CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

Sheet 7 of _/;'f)

—ADVANCED COMMUNICATIONS ¢

Stored PROG. (PRl
Meas. Add.
Item No. Frame { Mux. {Chan. {Group Bit | Priority bl el Prog.
/95 el 4 | 3 1R/ | 8 / R N/AE
/Y L cooes-yel| & 3-122 A / o .7¢1 32
/Y7 & 3 | 23| B8 / O \rerlper
/78 \re-to2 7 1] / A / / s
)Y lesi=to3| 7 ] A A / O  lise | LY
/50 ci5-¢et| 7 / 4 A / O L5616y
EY ~ 7 / 4 A / O \RET|FET
/52 \cojz-a45__ 7 / 4 Vol / - o AR
)53 Lpoegvsgen] 7 I {0 | B / /. lzgiz2
/5 {coorz-yor / / /2 - O g [ 56G16.
)55 o3|, 7 L 1 1 /31 A4 o, / VR
/56 \woess-45 7 / /3 1V O 3 O O L 56\ b
/57 \ow-te3| 7 | /41 A2 0 /178132
Ex A Y. RVARE N R W4 O 4 /L [
/59 Vcoazeyeyl 7 I 1/5 1V B | © O 1i5¢]6.y
/60 — 4 [ YV /&1 4 0 O  ipeslrex
/6] Perbe-yps / / /o | B / / 278132 )
2\ ms—pell 7 R YZR Y / / dise | cy
/63 \persrgel 7 ] 12/ 1 A / / 78 132
/6Y e 'col- yo/ / / 22 Vot / @ %/'VS.G.’ 4
/b5 7 { 23 s / O RET| pea
/eGlR-ce2y ¥ 1 2 | /L4 / o . |75
/o7 a-R L 8 12 V2 1A J O |\Rer | pex
JoSless-eesl 8§ VA 4 A A /" R VT Y
10
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Flight No. A5-204

Table A. 4

Vehicle No. J OF

ADcom-

DATA CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

Sheet § of /O

) Meas. SJEZ;? o zf::? ].;22?

tem No. Frame | Mux, | Chan. | Group Bit i Priority Prog.
/9l K g l21g| 8]/ AN
/70 |poee-diél Y 2 G B / e 1.7813.2

J71 pooseove | 8 | 2 | /0 | B / / .9 ]3.2

/72 {cous-ve g 2 /2 5 ‘O O 1/.56) G

)73 — 1% A /3 | /7 O O  |\RET|RET

) 74 o5 | ¥ A /3 | B O / /561 C.A

175 i~sezl 8 | 2 | /¥ | A O J 78132

j76| — § 12 1/ 1 8 / O |\ perirer

)77 cosrmyl 8 1 2 V1 /51 B 10 o 50| ¢¥

j781 — § 12 1 /el A 1 0 | 0 | gex|zes

] 79 1 boesz-4p4 3 Y, /& S / | / 781 3.2
J§oima-cor)l § {2 1 /g1 A / O 56| C.y

J 8] \poiscgpal & 2 21 B / O {.7813.2

18 2 \mocer-yey 5 2 A2 B / o %'77567 Gy

JE31 — 1 2 12318 / . O Rex| i

J 8% cas-cea 7 i 3 / y, / O LSENL.Y

/855 \ y2-3 7 1 3 20 41 7 O |\psx|rer

/3G csi-gez) T St 4 U A /7 liseley .
/$70 « 9 1 31 8|5 / [ R VA T
/58 iposer vzt 9 3 91 & / / 2813 2

J 5T \peear gor G ~ /O | B / / Y132

JY0 coss-weorf 9 J /2| B { R VTS R%4
/91— G S {37 O o \ssx|Ren

192 jcens-yig| G 3 173 5 ) O /56 6.4

ADVANCED COMMUNICATIONS o
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“Table A.4

: DATA CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

No. 4S5-204 Vehicle No. 7 (J Sheet G of /O
_I'\/Ieas. Siﬁ:cri‘.ceifl o ::z’? }:f;f'

Iiem No. Frame | Mux. 1 Chan. | Group Bit | Priority Prog.
1930ps2-tes| T | 3V /v | A O /.08 |32
/99 cozoz-23) 9 | 3 | /4 | B / O l/s6\¢¥
95 lceas-vey| 9 3 1/5158 | o O e A
796 & = A 9, 1, SETRE 3,
/97 ipcosres 9 S |\ /e | B / 0 , 2513, 2
/98 \map et 9 3 |\/8 |/ / / AN
199 \oersoal G 3 |2 Yol i / V5 13 2
200\cooorl 9 | 3 | 22| B / [ {,7813.2
20/arvey 9 | 3 (23 B | O 1|.,8132
L0211 cie~toi | /O / / A7 / O /s 6y
L0331 pa-4 /O / b /A / | o AL T RE T,
ROHYVC39~Lo3| /O / AR / 0 Lscley
205 i peszyogayl /0O / .4 B/ / o832
ROC \pows-s78  [O / VA 5 / - O oF 132
207 poces—ser| /O | 1 1 0| B / 1./ 178 13.2
R08lcorsy-yerl SO 4 11 )2 | & o O Vseley
209 Jo V1 V3] O o \psrless
A0 copey-asl /O /) 1 3| & ) C 506 |6
20 At | 0V T Y A o o l.oels 2
RlIdjcerrges /O L T 1 /7 | 8 |/ {0 {rselcy
A/ 3 ipcesa-403 L /0 I 1 /5| & O / 8132
Wy R /O / | Y1z /} O O . RET | FET
/5 povsy-ger | /O I V6 | .4 / /] .o |30
26 \cop-con | /O / /5 7 / O L35G G

l——ADVANCED COMMUNICATIONS ¢ RESEARCH AND DEVELOPMENT
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- ~ADcom
”_l;‘able A.4

DATA CHANNEL PROGRAM INFORMATION TO DATA COMPRESSOR

Flight No. 4/5-7p%  Vehicle No. ./ C/ Sheet /o of /O
. Stored PRO& {PAMG
Meas. Ad.d. ) ) L}L}‘}I L!;BI
Ttem No. Frame | Mux. {Chan. {Group Bit { Priority Prog.
2774 Doorgarst /O /R B / / .75 13.2
2/ 8 Vsewo-s00 | 7 O / 22, 5 / / 75132
219 /0 |/ |31 5 / O \pev|res
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Appendix B

BUFFER FULLNESS VALUES PLOTTED

The tables presented in this appendix list the values plotted in the
various figures of the report. These points for the various test runs were
derived from the buffer fullness curves recorded on the visicorder records.
The buffer fullness level was read every half second and tabulated in the
"Buffer Fullness" column of the report. These values were then converted
into input words to the buffer and recorded in the 'Input.to Buffer' column of

the table.

Tables B.1, B.2 and B. 3 list the plotted values derived from the
various test runs for Flight AS-202, AS-203 and AS-204 respectively.

114
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AYcom

Table B. 1 Sheet 1 of 21
Run No, =« )—~if \ Run No. D72~
Buffer Buffer
Range Fullness Input to Buffer Fullness Input to Buffer
Time (Words) (Words) (Words) (Words)
[ 715 3.0 2] o =
2,5 _;J'S:’ 3.4 (& gt
e 12§ 222 70 29
3| 28% bg 2. (7 075
300 32 S lo 20y L9
325|650 Hiee 255 iL29
3ol Guo LD 2L G173
Y /A" 2G5 LG LS
S /96 ol W2 GG
ol S5 2% 2o (3 290
35 G 4ol LS 272
3551 SpT. — Gy 355
e D — (St 395
3.5 — (i G o 355
57 T geltfa 365
3,5 | B 512 25 %
53¢ — 5/¢ 377
255 ’" 5i¢ 375
b g — Sec 259
243 - S PG pia
Lz, — USE 37
ue.§ ~ AN 373
{1, — 437 BEXC
41,5 v — wiG Sy Y
B ] SAT: — 202 32y
was| ¢St — E224 53
g3 Y48 s 272 324
15 SAT — 222 315
hew| 949 "'* &5 721
(72057 s “Exé LY J1 L 227%
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ADtom-
Table B. 1 - Sheei 2 of 21

Run No. <40 £—( ] Run No, 2¢ 11—/
Buiffer ‘ . Buffer ’
Range Fullness Input to Buffer Fullness Input to Buffer
Time (Words) [ (Words) °~ ~ (Words) | (Words)
|75 %00 | © — o —
p 5T O , — It 5)_7(/:
she |8 R /0 L7
VR B 475 [Tx LG5
326] ST (5% 200 | 65S
3.5 58 | = S 23,2 ¢3|
o 2y - Gle 2 f 595
3.8 O 242 (- 392 5491
e N . — & e 9% 7
Bei, & T £3.2 579
352 — 1 44l 577
355 T 45 573
0 o w72 579
e S “5e 57
27 - . 4§38 571
375 - 455 5¢7%
25 o . - LTy S GH
255 . .- (e §¢ 500
3Y.c - “77 SR
A - “4& 250
Lipc — Lo 539
(S - 22 555
=128 — L/t w7
G415 - 38 Sty
e e 328 5275
G2y -, 26( 52|
72 - . - DALY 50
435 ‘ o~ = 527D
Gl Ao ™ /23 5¢
j7005 @4y C : -~ 73 57 2.
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Table B. 1
Run No. JL2~/p Run No. 2&.2—{]
Buffer Buffer
Range Fullness Input to Buffer Fuliness Tnput to Buffer
Time (Words) (Words) ~ (Words) (Words)
WA 102 /e /6
30,5 Je 295" 19 354
) 31c 72 17 7t 36
I 5 179 -5 A 409
] o 20 43 23 LTS
26| 33 yas 3c.2 G|
g2 374 L3 325 o
324 2353 e - ey 3G
Y| 425 395 352 2553
3.5 eSS 2G5 EZAe 253
N Tt 25 gIae 3573
o 385" 372 379
ol GG 3G 73 37¢ 379
LS &g 355 334 3%3
27c) 5(2 39| 37( % (4
3151 5ac B I3 3C7
el S2t 375 B 27
5] s2¢ 375 377 253
H. o 5¢C - ’/5.5——6/; 296 22/
Wi “© $Y 355G 282 3¢/
200 “ (0 347 276 349
jo. ¢l 453 209 PATS Er
Yyl & 3¢ 35§ 2/ ¢ S 3
HISE 350 172 733
Heof  Dec QY /1€ 3/
w251 D 23] /T 329
L3 Aly 228 e 339
yns | 22¢ 33 7 350
gyo | /6T 225 ¥ 37 er
17:15: 45 | 1S 225 >t 375
NS © RESEARCH AND DEVELOPMENT——




Laple 5.2

ADy _
ﬁoé%et 4 of 21

Run No. XZo2—172 Run No, 2¢ P—~j3,
Buffer Buffer
Range Fullness Input to Buffer Fullness Input to Buffer
Time (Words) (Words) (Words) (Words)
L7215 300 v ‘"‘ 2 —
" .G Ao 5SS 2.0 %G 7
.o 7o .25 72 2]
s [LE et 75 3¢ 33
o | 222 ©2G 130 37y
2250 2%¢ Y33 12¢ 373
B30 | Sey 399 j2€ %2
335 37 5 3 128 375
Bup 327 259 124 373
3.5 b 376 {28 377
25| B3y 28| 128 275
2561 - 236 377 J2& 274"
ol 232 37 12% v75
.5 2%o 373 [2¢ 307
35 32y o j2e 275
225 3.2 - 72 22 377
35.0 312 260 1% 2C
w5t e 205 Jos 279
3. 27¢ 3579 7% 35
kA2 e BN S¢ 305
bl 21y Z49q o 347
oS a2 >C ) 5¢ 37/
L) [ 7 35} Jy 25
Gl 136 235 f2 50
420 /L C 339 5 57
hhd ¢C 3357, /o 277
L3 o (2 227 /c 275
435} v 377% % %75
Gq,u [Fo 7Y & 37¢(
T S JC 575 7 275
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“"Table B.1
Run No., 1 2l—sir Run No. 2. 7~/4"
Buffer ' Buffer
Range, Fullness Input to Buffer Fullness Input to Buffer
Time {(Words) (Words) (Words) (Words)
7505130, T 2L — 25
305 EX: 25 2L BT
30 | 12€ w72 28 47/
s | swe 266 oy pvy
N [4E 779 [ 375
2.5 1%y 37/ 126 307
p3] (28 3579 (2% 267
5] 128 375 N 375
Dy ) T /L\
345
350
355
£
LG
ErA2
375
BY. o
759
0
i)
b o \i/
Gy [2¢% 37y
Gl o e 3CD
Y1y VN j2§ 357
wa b 12§ % 125 275
o 275, 20 207
el ok 353, 1.8 287>
ey 5l (2% 297 k3 26|
Heol e 357 23 37/
[7:05: .50 1177 52 1Y 7¢ !
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. Table B, 1
Run No. 28 2-~]¢ Run No. 2¢c.a —2l¢
Buffer . Buffer ,
Range Fullness Input to Buffer Fullness Input to Buffer
Time {Words) (Words) ~ (Wgrds) {(Words)
17151 %e.c bl ” 1
3.5 1% 573 20 = S
o] MY 559 Jeo 7¢3
oyl 198 C17 282 533
220|140 555" 352 (372
2250 176 St g v e Gl
Tie N 53¢ $og 57/
yisl (28 539 2o 495"
Qere 12 547 25¢ 5¢3
3wst (2% 579 >y e 523
BSiL i 549 254y 557
355 Iy 562 172 52§
3.0 Jo by 553 (3¢ 5677
56y /el St S5 s Sy
7] 5§ 545 ¢ 5t |
s /L 55} Jo 547
el  GC 537 56 539
355 G2 575 36 573
3.0 54 555 (e 557
7.5 2 552 2y 527
Lot S 57 b 547
43,5" b3 563 5 5¢ 3
i q1C 5 57 ¥ 5(%
Lif.s
xR
25}
L3
L35
TN
70757 uHS
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-AD -
/COSg%l{et 7 of 21

Table B.1
Run No. L= 2] Run No, ¢ 22— 22
Buffer . Buffer
Range Fullness Input to Buffer Fullness Input to Buffer
Time (Words) (Words) (Words) (Words)
[150670 Be.c S = $
3.5 2y EVA (o SL¢
I.ec 15 2 7 136 . 6S4
3.5 Hyy S5 j2¢ 555
5) ¢ L5e 799 (2% 5675
32.5 S¢% 75 (29 5¢ 5
3.0 | opT _ 12¢ 563
3391  SAT. - 12§ 5635
e | 952 — /2 547
5.9 1 SHT ~ [2% 579
356 752 — /e G St
375 | G5 5¢% g 575
2. 92 54 Sy 549
E AL 577 (L3 562
3ie Gr2 S25 A Sl
57251 Svy 54§ £2 sS4y
550 ey 529 Zc 5(%
5T st 5¢ 5 ey 577
e | S5 557 o 559
505" 52y 53] E; 5
‘U ¢ 752 L5 | B 563
tee-§ 52 5¢ D g |
blg Le 571 R
415 T S48 3
wro]| 2l GLq
429 5/ H€5 5
4301 2§ e
L3587 GG L
bt & S LY
j7e b GHLE .
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AI/C

. Table B.1 Sheet 8 of 21
Run No, 7¢ A~ .23 I Run No. 2o /— 2 Lp
Buffer ' Buffer .
Range Fullness Input to Buffer Fullness Input to Buffer
Time (Words) (Words) (Words} (Woxrds)
75057 200 iz | o |
20,5 5 £ 22 Go?
3 (2 531 170 515~
3.3 37¢L 529 Do (o3
50,0 51 2. wEA 2G 2 “+27
7). Lo 2 4.5 Doy 357
23c| (S wS7 3¢ 357
53 7¢ 4 395 27t 333
Sgof 712 385 228 324
3.5 T3 347 2eq 355
S| 797 432 26 3773
3557 Se2 395 172 Fet
Hoe) 776 249 125 73]
%.5l ¢ 3579 125 375
37c] 72§ 3. j2§ 37y
3I5) e 3] [28 275
se| 72 35 Y ] 25 37y
xS A 37 j28 575
el CGeay 356G 28 374
| (LS 345 2y 274
ool SHCG B /2% 37y
Yot SL o Z 4G 2% %75
ane | w4l 31 /25 375
471 w7 g J25 375
oc| wwl 35 /2 o7y
g5 o 339 (22 375
3.l 35t 317 /28 375
3| Sl Jey /28 379
weol|  J5W 267 Y D75
P7:05 0 wwis | UG g /28 395
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Table B.ﬁl COSJKE;{; 9 of 21
Run No. ¢ 2~.1% ‘Run No.
Buffer Buffer
Range Fullness Input to Buffer Fullness Input to Buffer
Time {(Words) (Words) ° (Words) {(Words)
1705 3¢, © g2 '
S5 | ey 37
3¢ 232 L41C
37y e Y450
32.¢ 454, H{ g
2.5 5¢ 27U
330 55C 294
239 5% 322
F L oy 536
5,5 £32 350
5s.0]  €S§ 373
55.9 7ol 3%
.0 T e Lo
2.5  gte Iy 2
37¢ 758 317
3061wy 212
5ol 745 322
389 ze2 >34
ol 75y 4y
2551 79¢ 35
ol 792 3Ly
be S| 29§ 224
¢/ ¢ 7ic 254
e 77¢ 279
el 7S¢ 352
Last 7§ Chely
usel 75 9
(351 65§ 265
Ly.c Giyo 2 7+
lizore qus) S92 27
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-ADton-

Table B. 1 Sheet 10 of 21
Run No, Z¢ 37 —2 ( Run No, ¥¢ A -27
Buffer Buffer
Range Fullness Input to Buffer Fullness Input to Buffer
Time (Words) (Words) (Words) {(Words)
f7:7:37¢ 7eH (25 '
YA S B4 204 Nsa %09
2S o] (4§ 2L 53 244
3557 L3¢ 0% /5% 397
290 Gu-y CICA® (24 295
1951 Cig 2943 /c% 300
[T Gze DA Je$ FAL
ye.s|  s92 244 7¢ 29/
o 55 7 217 76 7222
Lls St 29 S0 A9
y20|  ste 32 iy 316
2.9 562 DL 24 307
43.6] 552 32~ 2o 52%
Ly| 950 320 32 D24
“¥.C 5CC 32 - EELY
wes] 574 70 5o 326
4570 5¢9 317 S5 327
a5y 55¢ £ 2¢ 29
i} 557 529 - 3¢ 330
ut. 51 576 307> S 3
Lrc| Cey 35y F¥ 35
47.5 e 310 §e iy
g$c] 59 297 5 19L
465 S 299 7 299
agc| Sty 740 4 T
Lest S 200 2y 2k
sl 534 iy 22 %20
ws| 20 30 3 b0%
5. ¢ w5 244 & 230
1717 VLY -G e 10 /¢ 22
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'A%OM' )
Table B.1 Sheet 11 of 21

Run No. J¢ 2-2% | Run No,
Buffer ' ‘Buffer
Range Fullness '} Input to Buffer Fullness Input to Buffer
Time (Words) (Words) ~ (Words) (Words)
(717, 3%/7.¢ [Ci -

37.5 7% 29

25 ¢ Ll 254
5| 4e 215 B
39.¢c{ U0 2, 2 s

599 2¢ . 562

4o.0 I3 20

4. /G I

¢t/ e 22 2%

£t S /o EZL: NN ]
. S 220

4.2.5 3 R

&3¢ 26 DO ]
&35y 2% 320

Lhc Lo 3%

(A8, Y Lio

45 ¢ e Sl

[5G R 30

L. 29 33]

L.y 5C b9

G7.c Sy 5L

75 7 b Je%

5. &4y ENES

45,57 24 299

L 6 4o 229 1

A S 24¢ ! 1 ]
50.¢ [G 524 ]
Ge g 9 31y

51.¢ 9 . 3273

17:07:51 51 /¢ 2D
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/C;_Oézl?eet 12 of 21
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Table B. 1
Run No, 2 r—2¢ Run No, J¢ 2 -5 &
Buffer ) Buffer
Range Fuliness Input to Buffer | TFullness Input to Buffer
Time (Words) (Words) ° {Words) (Words)
A 1'% [/2
2.5 /¢ (7] 117 e
3 c S5 245 2/¢ 26 e
30y Jeeo 256 2. 2%7
%..0 25°C 229 A 255
5).5 ee 2>y 5% 2¢7 .
Sp0] 4S5 2 €27 220
3391 wcs 7 - - CCS 202
Bu.c &75 ($ v = (73
3.5 456 [¢ Y 762 [ 75
35 ¢ &2 79 /3% 772
255 cuy 265 75 208
S0l S¢S 177 8232 2o
X5l 572 197 §5¢ 9y
3¢ §SC (€7 552 [§¢
3751 599 [5G G 3 (9]
el SYo (6t 513 lC|
5.5 9%8F (7i g2y (74
B SHy 164 9%/ (GG
3.9 S o [¢9 T o (7¢
Goc| 557 [© e 151
voe. S| 570 [ 76 SAT. =
.o gsY |79 3AT, -
5] 982 167 SAT. B
42.¢ 57 1¢7 SAT. —
4.5 SL2 159 SAT. —
RZX: Seey sy G4S —
J351 Sae [« 73 . it g
i A [¥ > A% 15
JTO5 el &7 T 10 725 [ GO
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Table B.1 Sheet 13 of 21
Run No, 2p 72~"%¢ Run No. 9D¢2- 3 4
Buffer . Buffer ’
Range ~ Fullness Input to Buffer Fullness Input to Buffer
Time (Words) (Words) (Words) (Words)
[7:05 20, ¢ 70 < '
5| S 1S s D05
e g7 25 St 253
3.5 | (73 240 e 295
22.¢ 25 260 2es 267
325 342 279 25 ¢ 277
ES N 25y J3y o2 227
355] 2%¢ 152 256 157
e | 472 | 72 274 K
nad YA s 190 24y P75
5ol 3wy 194 274 195 |
S| 392 75 222 195
e 292 €9 211 1G4
o (e 97 A3 197
3¢ L/ © 197 19 2. 44
7.5 ges 57 (70 [
35 ¢ 275 [ ] [ 7o ey
35l 3% GG 7¢ 1 7]
%i.c ety (7 o 175
34,5 32( 170 35 1% 0
e g 22 ages /¢ 155
Ge. 5T 33 i | $ 167
- 4.0 294 1G9 5 165
gLy JEC 174 > ro &
le2.¢ Doty (52 1 T
w25 22 7 & 155
e AL [u G 5 R
Xy B ] oL g 208
gecl  Jro - Tyt @ 205
(717477 w45t FA [
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laple b. L

OM~—

Sheet t4 vl 41

128.

Rurn No. 2o i35 Run No ¢ ATk
Buffer _ Buffer
Range: Fullness Input to Buffer Fullness Input to Buffer
Time (Words) (Words) (Words) (Words)
17057 2 o /L [¢ :
%5 /G i 7 & i(, |
2.c 2o 247 0 2
3y e 272 (S 2y |
.6 | 22 2357 /o 155
32.¢ 20 2% | /€ v F77
2% 332 205 (5 153
33,50 3%e L7/ /62 i5 |
Jec| WYy 57 ey (55
.5 e 175 (2§ 157
35¢] 270 .7 [2% (7172
355 e 177 (3¢ (5
X c 2,0 1775 /2% [ Cy
369 e [71 /25 177
570 |  Bac IS5 [D% (72
375 B2¢ W (2% NE
25 29¢ 147 [is 15
755 285 Ré 5 /G [
3. 27 1673 72 175
7.5 A4S fop > /12 75
Yo ¢ 2L 171 12 7%
wos| 2wy 171 (26 (51
A, & 234y [t /12 169
g 2/ 15’ /0L L7
Y2 175 (55 75 J6er
€251 JScC jss 5 [
&3¢ -y jud Gy 17}
@3y 2% fu ¢ ey 53
.o /<5 553 20 55"
170087 ke S Fz L 0B o .
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_ AD/ -
‘%Oé{}get 15 of 21

Run No, ¢ L— %5 Run No,
Buffer Buffer
Range Fullness Input to Buffer Fullness Inpul to Buffer
Time {(Words) (Words) (Words) (Words)
(701570 3¢ T
2.4 /o2 [CY
3.0 JuS (7 (5
3.5 176 7Y
w2X: (74 164
305 e e
23¢ 22 [ Gy
2350 212 124 .
e 2¢l Jotf
e /9% Jy L
25 [S¥ |2
S5l IS« (50
2. ¢ Je§ 134
2t s A 15¢
27 ¢ Jeo 1 2
23 e fu
5. |3 129
Py [ 25 4 g
H9.¢ /125 S 450
M5y 12% (5
bg o [ 2c¢ [ 1
e 5 )28 I ¥E
L < 12 % 19¢
Ll s [25% (50
-%—2..: [28 150
2.5 132 sy !
G43.( 1% B
“3.94 I/ [ %5
Glr.c 1y A
1700y fre 15 :
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A /C
Sheet 16 of 21

Table B. 1
Run No, 2(2-%¢ Run No, 20:2-37
: Buffer Buffer
Range Fuliness Input to Buffer Fullness Input to Buffer
Time (Words) (Words) (Words) (Words)
[7.07; #e © 2"< E .
wes | 19l (25 /0 PN
iy (9] X 21 [6 ]
Gl [T e % 2l |7 ©
G2 .c /7% 1729 a5 134
G295 /L2 174 - 1 [u§
G3e JC Je+q 15 ju o
3.5 e IS 2 Ao 15 A
Ly [te 4 & A2 js A
Gy Lo 5 20 j4%
S [$ 2 o 4 iy %
G g 19 ¢ g [etf
Gle {3¢ |4 o S /s C
.5 £y o2 22 Yo
wre | (37 177 126
Al (2§ 44| e jtL2
L5.c 113 135 g 15¢
«35) oy f i 5
Y. o {e 2 il / i52
wrs | Tt [ 1 2 [ 76
YT ¢ 9 [45 lee 4 &
sy &/ [ 4G 3y [y
S1¢ ¢ [ 473 G /45
5.5 & 153 5> 15y
Y.¢ /O j<77 -/ 175
y2r0 S l5§ | ‘s 15y
53¢ ixy 1€ 72 157
53 (25 Al 21 [ 6
e, /1¢ [ 2¥ i :“f' &
I70017;: %5 [ AR "/ 50
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Table B. 1 Sheel 17 of 21
Run No, 7¢ 2 — 2% Run No,
Buffer Buffer '
Range Fullness Input to Buffer Fullness Input to Buffer
Time (Words) (Words) (Words) (Words)
7717 %¢c.c /5% |
‘ ‘. (44 [27
lc (47 J U/
ety /G2 iv 3
420 /Sy ju |
42,5 /5> | 36
i3 ¢ ar [t
©351 (73 147 ]
Leci. o (g0 45
i g [5 4 e 2
e | (79 EX nE ]
el AL S It
i€ [5G 12O
) 2¢ o |5¢
Li7.C e Bge
w725t 272 I
L%.c 20 12
&5.5 20y 125
LeGec et -kl
6«25} 20€ (%5
3¢.¢ i b
Se.5 ) Y %
57.¢ 3¢ J%5 N
Gy lic jo L
920 272 17¢
5.5 28y s
53.¢ e JU4 D
53.5 Ay i %L
s 296 [
170 17¢ Y R %G
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Tabie B, 1 . Sheet 18 oI 41
P Run No. /¢ 2 —¢f Run No. ¢ 2 ~¢ 2
Buffer Buffer -
Range Fullness Input to Buffer Fullness Input to Buifer
Time (Words) (Words) = ; (Words) (Words)
1705 - 27 & ““’ 2 —
7.5 & ’“‘ O —
0¥, o &) - © ""
2%.5 e - © |
2 “ D O i
2.5 © - &
S0 & - o -
v G e - G —
2l.c 6S 4D cy 345
2 51 172 e 162 o CF
e | 245 45| 205 e
7251 332 459 Z¢o o7/
230 3 ] 264 EXd
355 %G 373 23y ey
20| O 39 J o yq
Se. 5| 2 377 [9¢ 3053
34 ¢ 3¢ U 377 (74 355
255 3Ly 375 S 2Cq
H.c % ¢ 377 /&S 255
P 37 357 (2e 257
;7_(; 29 3973 i2e¢ 75
3251 2S5y 37 (/g 5
35 ¢ 3ug 3if O 72 A
%5 33c 356 za 259
57.c EgdS G (o G0
.5 299 254 &0 H55
Fe. NG 205 2¢ 365
wed | DG 3G 15 263
IR G 35 O 357
VAR A IS X YA - C 375
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OM-

Table B. 1 Sheet 19 of 21
Run No. ¢ 2 ~sce | Run No, J¢ 2-~4 57
Buffer \ Buffer
Range Fullness Input to Buffer Fullness Input to Buffer
Time (Words) (Words) (Words) (Words)
(7527 c T H R
27.5 O — w5 Ly 33
J5 ¢ O - 70 33y
2%.5 ' - 70 3L A
Jv.c O — ity 3¢
295 © — e 338
. 360 o — Sy R
Yol - C§ T, )% 246
e /52 -5 576 370
25 17¢ 255 C7% (L2l
3 15% 2973 Ty UGG
305 T2 426G §2 Lo L
e 2/ ¢ 249 ¥ 37 ¢
35| 17§ 337 G/ 356
2 (56 35> G2c 326
54,5 [ %2 T yq 725 350
25.c /2% 373 G5 e D if Lt
355 e 26 ] S4T. -
el 03 ¥ 7N -
%G /2% 375 | —
3¢ 12y 375 i —
R srEd 343 | ~
% ¢ 7 55 ! .
5%y e 354 i —
g “ 359 | —
2.5 3 2¢7 | —
vee| 2y 3¢5 | =
B oy 9 251 | B
3 ol R %75 o B
i ey e ~— AT,

—ADVANCED COMMUNICATIONS o

RESEARCH AND DEVELOPMENT——



-ADcom-

___ Table B, 1 Sheet 20 of 21
Run No. ¢ —irl ‘Run No, Do 2 =wy/ -
. Buffer Buffer
Range Fuliness Input to Buffer Fullness Input to Buffer
Time (Words) (Words) (Words) (Words)
7o | 9% & —
Lo, S 75 /3/ ‘ 1 -
el o /1S 7 3 —
Gl § /12 It —
G2.c rHee 12y —
2.5” 56 13¢ —
$3 & Gt /50 o
&35 13 /52, —
(4. 5% 150 -
irrig. § 54 it -
LG 7¢ l L T
o I3 —
Ll ¢ ¢ 6 J &% 7 -
S 69 15 2 —
4/ 0 A fe2 —
475 5§ 1¢$ | -
Lvel 4 [3¢€ —
©g.y X I{ce I —
¢ 3G 52 ! —
bas) 2 (35 | -
=00 20 ju o ! -
5oy {7 i/ % —
Hle /G e 'S, -
Gie$ e Y 1 200
va. | 42 76 o4 56
52,57 b b 15 =G 156
53¢ Gy 5% 5y 56
535 5 7 &3 [5¢C
5tc 5 fyu 27 jus
P70 470087 &7 57 19 150

-ADVANGED COMMUNICATIONS © J_RESEA'RCH AND DEVELOPMENT

104



-Abcom

Table B, 1 _Sheet 21 of 21
Run No, “oo— o3 Run No.
Buffer Buffer
Range Fullness Input to Buffer Fullness Input to Buifer
Time (Words) (Words) ° (Words) (Words)
1747 e 722
o5y . CT2 G
Lfo AN 3715 1
Lof s 7 A 30 1
ed.er . ae 3/ (
2.5 4y 1 212
9o I8 CCe 3372
w25 (72 325
il.C -5 O 7O
wit5| 7o 33 ¢
(5. et 22 l{
251 4P . Seg -
lad.c 7o 235
ye.5 ) 72 2y
wre | 7S Jes
475 795G 210
4% o X 27c
uS. g 3% | EE
arA? T58 A
Ly 53¢ 200
5T, ¢ $32 315
eyl 52% 315
5l.¢ $ iy 715
JIRE 52 Y 3 yys 1
538 ¢ 34 1 ]
25| Guy 3 70 1 |
53¢ snaT. —
934 SAT, -
S, ¢ 5 T
(7217 58 ST —
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Table B. 2 Sheet 1 of 8
Bun No. )/ L ~74 "Run No. ¢ 3 - 22
. Buffer o Buffer
Range Fullness Input to Buffer Fullness Input to Buffer
Time (Words) (Words) ° (Words) (Words)
Hei5%: el 25 2%
351 o Ues 2 L5
Jyo| 32 B4z 32 Gy G
(5| #o w58 2¢ §s Y
Iy o =X Hé s5¢C ey
is5) 6S 007 &4 Y
J 6 e 590 (T 570
Lol b5 59 255 5Ly
(7] 47¢ 534 3¢ 5.2 (s
(725} er>2 57 36 522
/5.0  FCc2 54 0 “S. 4y
/5.5 1713 4G {¢70 L34
[9.¢ 705 Uws G450 430
195 CgC 43y ¢2c 420
Je.e (G2 ! G 37¢ Yol
5] E26 e 33, o
2.uf GOy (2§ 3t LAY
AT 592 42§ 272 6
22,0 55 - 420 228 het
P3N s BRAL7A 296G [ 74 34
20l g6 Gl i /2§ AL
23] G2y i s5 1]
e 3G L2 e 2|
dps|  Zweo 376 /5 o 2
267¢ 352 50 > 'S Huo
i55] a3 292 s HE o
Ao /T¢ 346 & y-50
2.5 kL 400 /o il
2T GG 55 g TS
itisy ALY

136
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Table B. 2 )

-ADfou

Sheet 2 of 8

Run No, -Z2¢ 3 27 Run No. Ao -~ Lor
Buffer _ Bufier
Range Fullness Input to Buffer Fullness Input to Buffer
Time (Words) (Words) (Words) {(Words)
[H1 53 fhe) 2 S

)2.51 3¢ 42 (% VX’
jlc 2. FIRVENS /5 Tiu7
jlr.s” 2( Y Lo et 749
/5.0 03 (2 17 75 %
5% Lot ae (S 7
J(.0 /184 57¢ /6§ G40
6.1 %eg YA ig0 S3G
[7ecy A& 25y yyar; LA
(7.5 Le3 Y 522 Jit 79
/5« 555 5)7 3¢ 770
I$.57 552 a7 AGre 7% (
/G.¢ & 42 ‘o 23 C‘77
fes5 S $2.0. /72 C5 L
o L7 4o % 7S (73
2061 G39 ol e 32 LS 7
s Y 5 /c Ty
2y|  35¢C it /L 7570
Do P2 42 /¢ 75 ¢
2.5 G2 ‘oo /6 75¢
L e & tho G xe YR,
AT 2/ ¢ i %

2o.c] 17 i

At G /2 %4 g

25 e 7o oo

Avgl 22 &% 9g

< S LG
a5 9 $5|
A7 e 5 Lt € :_
e 53 275 B
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Table B.2 ‘ Sheet 3 of 8
Run No., A& % -—- X5~ Run No. 2¢ 3 —-.2(.
Buifer Buffer
Range Fullness Input to Buffer Fullness Input to Buffer
Time' (Words) (Words) (Words) (Words)
NN, 17 /L
i35 15 743 Joo
/4-c /6 75 /(- 750
Ja.s g THS e T
I5.¢ IS5 75 | (> 75>
s B 75¢ 26 763
/(..o JO 4 D0 Jeo S22
e A Seo. i7s 929
[ 7.e Dy S50 21 Soo
(7.5 392 S 2UuS 750
[vo | €29 796 2¢o 762
/%y Heoy 72 De§ X%
/G.¢ e 76 % JHS CSo
1953  Zo¥ 93 2 (Gt
0| 236 C7% 20 17y
2] 17X (54 /4 b 743
2f.¢ ey GE G /3 745G
2y | d €54 /4 751
22 /4 722 J L 7570
Ay / - 750
2%.c \
ALy ‘
2.
A5
.25
Vi
5.
L5
youl
itftsa 205
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Table B. 2 -Sheet 4 of 8
Run No., 2o s~ 32 Run No. 2¢ 3 — Den
Buffer Buffer | '
Range Fullness Input to Buffexr Fullness Input to Buffer
. Time (Words) {(Words) (Words) i (Words)
PN YT R FLo(sa7) T s s
%5 i — €ra el
/9.0 Gt § — 50 EP N
FrL.5 §4%2 3¢ 1 20
7.0 G, L Bo L 17 SC0G
2.5 9Oy Bt 257 215
2i.c G/ (. Jof 272 377
2051 $7¢ 29 A 232 295
2o SC oy EJAY /175 ‘ 22
257 Gec 35¢ /63§ e
23.c S5 St 55 360
22,5 S YA o 5 L7
L St 32 € 1 1gc
pIT 37t 33 L ¢S5~ 275
257 5% G 33y Gy Qe
25l §7% 3¢ £s” 370
I S/ 3¢ C &y P 278
5V Glefont) — 8y 2G5
I7.¢ G5 ='“ 2% 35
2y 75¢C 3/ ¢ (s 379
¥ G5, 229 G y- 375
gl guy 313 Gy 379
29.¢ ¥5¢ 3/ G iy 37y
AR5 7o 2y |
Je. e te %53
20 € EXl
2. ¢4 7275
305 (o 37¢
Jae AE 377 .
R T Y (9 3753
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Laple B, 4

- Ao -

Sheet 5 01 0

Run No. 412 3} - 25 Run No.
Buffer Buffer
Range Fullness Input to Buffer § Fullness Input to Buffer -
Time {Words) {Worc}s) N : (Wor(%s) (Words)
lerssisce | Gl - |

w5 G2 dus
(9.0 &> ¢S |
4.5 & 591
2¢.e 52 U
rsl €73 459
dic 2ip L1
215 63 usq -
220 5 3G4
251 G 5073 §
23 & 395"
23.51  “§ 42
Ju.. 6 e G466
s U 43~

D5 Gty ey
e 2y o
20.0 Cir L4q ¢
w5l o IR
2704 - 63 LrS D

174 &2 U324

286 ) Gy L2

prEy 5y G439

e | C- G0

29,51 5C bt o

Zoc | G L5t

“Sps | Lo by |
3.0 s 29Y
50571 € 5CY4

EY N 2o Lro9

1 e g S| Gl q o
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AD .
Lapble B. & /COS]}L{et 6 of 8

R1:1n No. o d—bs. ‘ Run No. Ao 4 =de7
Buffer Buffer
Range. Fullness Input to Buffer Fullness Input to Buffer
Time (Words) | (Words) (Words) (Words)
153030 37 20 '
i35 56 7 gl > L 238
Ji. e 50 L5p H¢ ) 227
iy 1 458 5 Ac
l5e | &% 5 e 1 5¢ - § 225
f57 5 (0 . 45 G 12%
/t.e 200 : 5¢0 iSe EL
i85 ENE 53¢ - 25C - 33
{70 | wue e o 244
125 St 55 L e 9
/5.1 Gew 53X 500 285
/35) Cle $3C - S 237
{9.c £4qo G430 b7 (- g9
gt G2e L3¢ 450 19
Jec Geoce {3 ¢ iy 37
vl $7c 4 2C SCH (73
2c 56 $7 2 1 32¢ (491
2y 5%y 3 % 2G¢ %
Lol sie €3 975 207
J2.5| qc U 2L 22y ['5 |
o) @S5y by of 2/ 6 2c7
13 i (3¢ 175 g7
G 3¢ 23 /ey (99
20,58 G2 (420 /% 43
2l e 351 Sy e
) ML 420 5y 175
2 .¢ 2o € 2e A6 147
2Lt 20 i2é /L €Li2-
27.< 224 245 % 2.2.C
SNy 1 T ~ Y {
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Table B. 2 Sheet 7 0f 8
Run No. "¢ 4--L41.% Run No, ¢ 3 ~G
. Buffer Buffer ,
Range Fullness |. Input to Buffer Fullness Input to Bufier
Time" {(Words) \ - (Words) ~ {(Words) (Words)
e snne] L2 35" ‘
(25 54 237 .3 23%
fpo| 57 22% . S 227
lg5T| L2 220 5% 233
JAX % 220 5% 225
sl cs 230 6o 224
el 152 239 (3o 247
sl 265 21 { 3¢ 2%
[7c]  32% 2559 1 227
17251 394 249 | (3o 217
[%.¢ Ly 275 1A% 223
i1 i 12% f2% 225
el L2 195~ /06 20D
2 e 75 7C e
2} Bac [$3 7o 209"
e 177 & 19
el 224 i77 A 260
153 I7¢ {91 i 212
20 (5§ e Y 225
22.5 o 195 i 225
23.¢] /20 2|7 12 2206
Fasp /oo 27/ s 22
ire A faq /o 227
24,5 57 2G| S A23.
EENT e |G & [ he Rins
295 il 212 | /O 227
.o & 223
-5 [ |
7.z
/53 IT5T 7
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Table B, 2 ' Sheet 8 of 8

Run No. 2¢ 3= 5 Run No. A5~ 57/
Buffer . ; Buffer
Range Fullness Input to Bulfer Fullness Input to Buffer
Time (Words) (Words) ~ (Words) (Words)
RN IV X NG C;";éo( ST ""
1350 29y 156 A —
LIS Q9% /5’“{‘ . -
ju.y B2 {54 /
jso ) Bey [5¢ —
5 5 —
el 272 212 —
g5 G4 226 - B —
i70] 50% 230 3 —
sl Ss4 A6 G P —
5| Gy e 5/ -
195 ey J&O .o (saTN “
ol 16 [ X G5 —
51 Cre JLeLf G5g j7¢
o Geo e 1 9 ]9 ¢€
2ol €9y P92 75% iS¢
2. 5Sy- | e L (57 —
sl sy IEEN ’ —
Mo Sy 15 ' T
nst 9L [Se —
0 A 1572 NP —
225 5L (50 AR ETTA —
Do GG e ’c7-5'.§: —
s S iy iso 45% 15
25 59 ¢ j it 45 (56
25,51 L9 Iyt T52 15
2 .c oS 152 GG ge
Js|- 682 feY G52 JERE
27 57 Iy Geto i7¢
i 53279 '
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Table B, 3 Sheet 1 of 13
Run No. Apef—7 Run No, 04—
' Buffer _ Buifer ~
Range Fullness Input to Buffer Fullness Input to Buffer
Time (Words) (Words) ° . (Words) ‘ (Words)
'Z?_fu-f)'f!:‘*;,c G i 7
es, s 7 7479 36 774
ol GG 744 24 794
wis| (20 §04 o 5t
67 s &g {255 798
7.5 200 768 128 750
csc | 2eeo 754 /56 718
G55 2ol §/4 [54 178
65¢ | 292 738 (52 71§
9.5 Bjo Vs /52 750
jo-o | BaE 784 ey 266
oS ) oS | &l (92 774
fl-o 296 74 /s 72
15 oS 2% /6o 742
{30 Yo 7§ S 758
125 ) HH2 752 ]9 730
30 )| 512 $2.0 JGo 762
i35 556 194 (70 760
Jai | SL e 758 [Co 740 —
S BT 782 {70 7o
/5] 599 799 [Go 7Y0
/5.5 Gaey 779 (70 TLO
e ] G2y 779 [5G 736
sl saz 708 (2% 722
[7.¢ S92 750 D% 750
17251 S92 750 (2% 750
¢ | ¢Coo 158 126 750
185 6% 768 (5t T
19¢| G2 744 /132 /28
N as 119) 592 790 /606 - Vs
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/COS[lgﬁeret 20f 13

Table B, 3
Run No. Dpoii— G Run No., 20— /2
Buffer Buffer
Range Fullness Input to Buffer Fullness Input to Buffer
Time (Words) (Words) ~ (Words) {(Words)
A2 4S 050 { 2. O
55| 26 7¢4 e 776
Ch. o (2 7326 20 74Y
s e gio 50 &lo
ool (2% 0 (2% 7198
o251 1> 750 [2% 750
o%.01 /4% 270 j2 8 YAYS)
055l Ly 766 2% 750
09.0 /2% 774 (06 708"
o5t (2% 750 [{2 750
0.0l 4§ 770 [(2¥ 66
e yZA 2% 750
[to § 128 714 7¢ 2i¢
sy 12¢ 750 (o0& 7462
/3.0 (24 75%¢ (28 770
(264 [0 7% (2 734
[3-¢ (20 760 (28 76¢
1251 {20 75D /26 750
/o [ 748" (2% 750
1esT) 13 754 [2% 750
IS0 [ X§ 746 ks 736
j5.5 (D¢ 78D (20 /5C
JLo | 2% 750 /5 744
ey 92 714 g2 7§
(7e | %% 7% %o 7
(751 €6 Typ %6 750
(S.0 o AN GO 75D
i%.5 [t§ Jb§ {2 782
/9.0 [e 75¢ o4 742
22:48: 1957 T2 s 7% ] 24
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Table B. 3 Sheet 3 of 13
Run No. 2 3¢/~ /3 ] Run No. 2 o Zp— [H-
Buffer _ Buffer
Range Fullness Input to Bufier Fullness Input to Buffer
Time’ (Words) {(Words) (Words) (Words)
NigsIese & j |
55 24 77 22 sy 56
4L 7 750 3o > 58
G- 3 79 Scy e ¥ic
Cl.e ey 75 (7% 232
075 e 75 X 242 F 1 4
cso | 2% 7¢ 2. 31z 20
556 i 29 760 - 3¢ ¢ 20
CFL {12 ey ti2 7
4.5 (¢ 75 ) oo
foi | 128 702 Gay 2 o
103 [2€ 750 5L 3P
jl.o foe Tl Goco ae
ey /¢ 7L (26 27
f2.c (24 702 C7% 2O
(2-5 1> 73y 7cC 2?8
IEX? iy 70 & 73 2 &0
j3.5 [2¢ 7t 2 75y o
JU.c (2% 756 e 27 7
Jies ;22 Ty U ]
/5.1 /1 ¢ oy S72 376
/55 (25 7062 72 2580
o | it 725 G 3¢ £
1y ) S¢ 72y T¢¢ 2 60
A Se 75 AL 2570
175 Go 75¢ G5 % 9§
(¢ Se /50 75y 280
%5 jey- /7 996 25
[ ) ¢ i 75¢C 2Y 4
12ine ey | 7 Tl GGLY 25
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Sheet 4 of 13

Table B. 3
Run No, “Ziif— /1% Run No. .2 4tE—~ /.
Buffer ‘ Buffer
Range Fullness Input to Buffer Fullness Input to Buffer
Time (Words) (Words) (Words) (Words)

A2 S ie e & - O —
55 f A5 O "
G o & e — L -
eev] 59 — 16 334
&7.c §i 319 30 A5¢
6251 150 3¢ 2y 220
OF ¢ [§c 27 &9 518
S IS 205 s EYAS
O o PN A5Y e B
a5 AL A2 g Jac
) 0O 267 36 /< 336
Jc.§ 2§ gke /(. 30§
TR 2 Go 25 Lf- ERRS
1.5 264, %Y C -
el e 26, T —
2.5 e 28y —
jFel ¥ 254, —
[3.5 EX DS 295 ~
fuice 229 - 2T7E —
(5] 332 J$ -
(G 2y A5 —
1651 3.8 L75 —
Jtc R 5L “
165) %2 XL G —
7% 256 GG —
i75 ] e A -
5.8 AEC 25% . T
551 I3y e —
i9,¢ 26y 25C J7 —

Loy S: fhy K ) G C "“
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‘Table B. 3 Sheet 5 of 13
Run No. 2g«p—25" Run No, 2¢v-—~.2{
Buffer Buffer .
Range Fullness Input to Buffer Fullness Input to Buffer
Time (W()rds) (Words) ~ (Words) (Words)
22,0500, 0 (< o e —

IR 2y 256 3 ]
.0 7e 25 & O
ce.s 1 dYy 3iH 5 X s
67 A 320 q - 722
25 (9y 250 125 £

5. ¢ Al 25c ‘ A2
csocl 272 205 . N

o | 2w 255

5.8 2606 B XA 4

jo.o AT 270

je. b 90 2L

Ji ¢ >4 25§ i

T s 256 RE

jrC 2 24 28 A5A
2.4 26 248 & 270
i7.0]  77¢ 251 i3 D&Y
15§ b 25% [ XY 242

Jé.0 Ege 2735 /1Y 209
Je.sl 35 25X LI 28X
jsel 322 25 R 26 ¢

{-979’ E2%; 25X 2 266

ji-© 3e 2506 ey 27%

je. 6 233 257¢C 70 ALy

j7¢ 276 256 7¢ 2C%
(7.6 Ziy 24§ | e- 2¢9

[5.c 3¢ x5 S AG D

(%5 F¢2 251 i 205

oo | D3y 21 ¢ —

2ags: 195 Bl 200, 0 —
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Table B.3 Sheet 6 of 13
Run No. Zeip~A 5 Run No.  Pei —2i
Buffer ' Bufier
Range Fullness Input to Buffer Fullness Input to Buffer
Time (Words) (Words) (Words) (Words)
22w 0% o — r
- sl © - 2% 27¢
cé-c G - 24t 2¢o0
el as — Sy Sy
o7 e lee 327 (&Y 7 %¢
A (%o 24| 21 24 2
CSe [t )¢ % Auy Ty
cis) ey 289 D5¢ 292
c7el (%4 2%7 D A%
cisl [3e 277 72 274
ji.C (o 25( 75 L 274
(¢ fory 269" 2% ¢ 2572
el (%o D¢ 7 Li( & 26 ¢
(] 2% 279 w2 Y60
iac) 129 oDy, X 27 L
25 12S 25y 50 S I
(3] 2% 25] e 3 QL2
(25 (29 2 Y7 276
[t i 27 g f 252
Ia.y [2% 292 “qC 2G(
15.¢ 2y el . $2¢ 27
/575 s 27/ S 272
Lo | MG 279 Y PERE
i s [to 1G5 Sty prgpS
17.¢ T2 2CY 5Ly 27¢
13 G i 2¢ 3 5 7t G e
el 4§ AL 576 2679,
5.y B 26D 5S¢ EEL
1¥le e PRy 57¢ 2 e,
22 as g v 2 574 24§
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AYecom—
Sheet 7 of 13

- Table B. 3
Run No. .10<j~ 8.5 Run No., 209~ 39
Buffer _ Buffer )
Range Fullness Input to Buffer Fullness Input to Buffer
Time {(Words) {(Words) (Words) (Words)
22:a%:c%.¢ & B [t

05, % o - s 260

G- © O 22 2.5
(.G 50 76 31 Y
p7.e T 317 (7% 3 30
Gy (2% 313 Al¢ 290

&% o ()E;‘ 2 51 4 2§02
¢85 12Y 280 240 292
0G.0 (2% 2 270 27 0
s % 2.7 1 770 D76
/t-o (2 291 356 27O
(&5 (2 2 &1 2Ty 27 2
iz e 2 76 Gy L& O
TS [20 2 &1 LDy UL O
J2t [>T 289 wd L Ré P
(257 15 271 s 2 5
/3¢ [ 20 293 {6, 2 262
138 (25 &9 qgé L6 &

jie fix 265 = 2 52

Jus) L [Dc L $ 9 G > b9

I5¢ T %79 57 Y

] A 2 72 e 27 ¢

e | oy 2 2 G5t 264

iy qo 2 b 7 56¢ 2 34

{7.c 2 263 LY ERO

7.5 &« 269 5 7 2 &2

j%.c Ty 2.9 576 25 &
i35 )y 2 5%u. - 2, 2

jq.c { 2603 570 29 &
93 g5 [BE O 2 78 57¢ 2T O
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‘Table B. 3 Sheet 8 of 13
Run No. 2&1s- ? 0 | Run No, /0=~ 31
Buffer Buffer .
Range Fuliness Input to Buffer Fullness Input to Buffer
Time (Words) {(Words) (Words) (Words)
NS A, G4 . L
co.sl L% 25¢ 26 272
wel 76 2.CH 22 258
€S 12% 3 2 g & 22
670 | D 250 12¢ 25
6.5 T i 250
o< e N
CS.y
LT
5.5 ?
jo.c i E
ie.S E
A
1S |
[0 1 §
P25 E ‘
13 ¢ 3 E
135 E :
f4. ¢
Jle S ;
/&.¢ | ;
154 -
fL-c
6.5
(7.2
(7.5 !
i5.s i NS \l/ Y
51 129 250 ) 2% 250
fe | e 23% 1 238
WAug 1951 120 A5t 12K 262
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_Table B. 3

-Acop—

L

Sheet 9 of 13

Run No. R Run No. 204+ ¢y
Buffer Baffer
Range Fullness { Input to Buffer Fullness Input to Builer
Time (Woxds) (Words) - - (Words) (Words)
2 LG T o 2O 6 ‘
oS 2 A 19 G 209
Ol ¢ o )95 o 2 01
6.5 .1 B 229 «y 253
07 | JCH 269 7Y 251
cr.7 | 2i¢ 239 leg 259
5ie 27¢ 2.4 7 (S 291
GS. 265 2/ 9 [ 219
.0 T2 203 (7§ 2045
¢G5 33 /93 (72 X
(0o S5t 207 [ 7Y 207
/6.5 26¢ 203 [7¢ 207
[l e (Y 1 & 7 (D2 {9 3
iles 37X 11 {72 195
(D:c go i 219 G 2 09
]2.5 leo i 1&7 /72 2 O
[3.c G 5 20 (7¢ " §' 203
[2:5 i 2§ 19 7 15X s
Jus ] 420 Ty 13¢ 1 &9
f4.5 (32 I, 3‘ [ 0% ) g7
/5.6 Lo 195 [re 1&7
(e8] %5 19 8 JOG 20/
[ Y5y 1 &7 T /G !
5y NS &8 77 190
{7~ G¢ 2 1 47 /L 200
(75] Gec 191" Gy 197
o] &c¢ ) E7 Ly ) &
155 47y 195 tbo g7
el GG¢ 1L [¢ 15 1
2:wgr 45| S 177 0 ey
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Tahle B. 3 Sheet 10 of 13
Run No, 2obi= 34 i Run No. oJ0dp« 36,
Buffer Buffer
Range Fullness Input to Buffer Fullness Input to Buffer
Time (Words) . (Words) {(Words) {Words)
A1ugns0] 195 .. 206
0551 oy - 129 22 200
oo 24¢ 19 7 €O [9¢
66.51 %98 2473 5% - 2734
Yl A 268 1% 25%
o5 47§ 238 166 214
o%.n| G0 238 2Ig 220
655 570 23% 234 20(
60t 461 2.0 236 15§
0¢.5] (5% 28 7 2°3% }9
2.0 680 201} 208 191
w51 7o 2672 24( /90
.8) 728 12/ 244 186
.5 ey | RY 242 /86
[2.0f FEE 217 256 222
J25T Fen 1€ 7 25, 1S5
138} B24 197 287 188
1351 sug i 20¢ 1 ]88
el Ste 185 2¢0 |72
el ¢ 191 2y 192
(el 70% 2073 2¢ 190
peSl 831 199 25¢ 19§
ol Gut {87 2y {72
.51 SaT - 2%y [¢2
7ol T o 297 A
IvAS T 2.5 [8%
§¢.5 - 220 g
195 | - 250 - 183
19.0] ~ 200 174
22¢u8: 19,51 SAT, - 152, (7%
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i Table B. 3 Sheet 11 ot 13
Run No. J204-27 Run No. 2.549-3&
Buffer Buffer .
Range Fullness Input to Buffer Fullness Input to Buffer
Time (Words) {(Words) ° (Words)” (Words)
22 e oo | 74 ' 2¢$
5. | =T e > Ol 2%¢ 2 1l
¢G-¢ {1C ! 93 2¢O | &7
£e.y (&S L1 9 3746 209
Ol (52 2 2] L2 249
er.5 | 19y 199 ¢5e s
p3-c 216 21 9 5po 21 7
C55 |l Iy 1 73 (e 2 2/ 8
cou]  I2o 193¢ 55 | &5
6.5 2L 1 &3 570 187
/e.c 21§ 1 &9 590 1§ 7
/6.$ 2 | &8 (oy | &7
[l.c 2eé | 77 G /&3
1. /9% 177 LAY ] E 3
id.e Do e 173 to 2.0 79
sl 1 1 79 Loy 177
(3¢ 195 | &9 CSe 195
351 (9u 183 C Ty -y
L (T4 179 702 /&1
Jusl (3¢ /| &7 71t 147
(5¢c (79 179 725 1 &3
199 17% L& 7 74 ¢ 19 |
ftol (6% 177 75y 1 &
sy /(5% 177 /¢y ) &3
[7c)  15C ! &5 7Y 123
27 {44 175 78% L&y
o A ) 73 /¢ ;&
1551 (3¢ 187 A% S 1§83
[9ef [l - 173 GOy 17}
2w S5 (LT R el =
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Sheet 12 of 13

Table B. 3
Run No. Zolt- 320 Run No, 2o~ &t -
. Buffer . Buffer
Range Fullness Input to Buffer Fullness Input to Buffer
Time " (Words) (Words) ° (Words) (Words)
s ee] 1T 70
05 .5 |73 5¢G 20tz
b o N 7 [2¢€
& 57 | 2% 222
oo dh 15%
on5 \ 15%
(5:¢ ' /85
5.5 \/ 1€
C.c | 2§ 1§%
R [2e [ &0
[b.C |25 126
ieS 12§ I8¢
Ji-z s 176
1§ 1% 200
[pYe (2§ (6%
[ e RS
(3¢ (25§ 202
135 /N | §%
[4.0 | 1§¢
.S \ 1§
[5.¢ ‘ \\/ S €
/5 ¢ [ Re |85
Lt ji¥ ‘ 17§
4 |14 gy
174 A 202
R2 f [2¢ e
[$¢ [hRe 5%
1§ [2§ 1%
9.0 \u/ 1Y { 7%
T e 172 [oy 7%
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Table B. 3 Sheet 13 of 13

Run No., 42 o4 ~-40 . Run No N D d} -
: Bufier - _ Buffer :
Range Fullness Input to Buffer Fullness Input to Buffer
Time’ {(Words} (Words) (Words) (Words)
A219x o] 94 26
‘ (o5 794 173 ¢g 97
el 792 171 ¢ &7
1Y Scg 179 %c 19 9
2¢] S 179 7Y L e
iy 19 | 74 (S ;&
13.¢] ¥y 1b2 5 127
2.5 Seo 169 - ¢y | &7
jed 792 165 24 157
R B | 6 & 47 1 e
154 750 | &9 ¢ i
1551 770 1 &% ¢ G 185
jiof  75C 163 &) &9
165 75 171 ¢ 7 1& &
j7.c) 7#C 15 9 5 P B
(75 73% ] &} S L &7
5] 72¢ ) 7] a1 187
g5l 725 6§ ¢S 127
ficl 72 15y e | ies
g0 653 1Y g 5% 13O
e 12Ky ¢y 193
PN ey -/57" P 1 75
T A {71 £y 203
251 GCL + 73 1 ‘f’ e 7
A2 8¢ i ;}; Y 187
Q| tus )55 ! ¢y 15
23 C20 } 5 CG &8
5l g 178 ¢y 159
Luo | CyS - %3 7t | &9
2252 2| o 149 o1k )&
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