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FOREWOPD 

The PDP-12 Signal Averager is derived from 

the LAB-8 Basic Averager program (DEC-LB-

U21B). The primary difference between the 

two is the manner in which each uses its 

hardware; the LAB-8 Basic Averager utilizes 

AX08 hardware and the PDP-12 Sianal Averager 

runs via the KW12l\ clock and ADC. To the 

user, program operation and performance is 

almost identical. 
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1.0 ABSTRACT 

The PDP-12 Signal Averager Proaram digitizes, displays, 

and averages analog signals at rates from 55 to 4095 microsec

onds/point/channel. The program is entirely core resi-

dent. The user can select and adjust, on-line, the 

sampling rate, the number of sweeps, and the delay via 

the Teletype. (R) By modifying the Signal Averager source 

by the method described in Appendix A, the user can build 

the program to his particular needs. 

2.0 MINIMUM REQUIREMENTS 

PDP-12A computer with 4K of core memory 

KW12A Clock 
1 1 LAP6-DIAL system tape with the Siqnal 

Averager source and binaries (DEC-12-YZAA-UO) . 

3.0 LOADING PROCEDURE 

All binaries are loaded using the DIAL Loader by the com

mand: 

-+LO NAME, UNIT) 

Select the appropriate NAME for any one of the three ver

sions of the program from the following chart. 

NAME 

SIGAVGl 
SIGAVG2 
SIGAVG4 

# CHANNELS 

1 
2 
4 

DATA POINTS 

1000 
500 
250 

(R)Teletype is a registered trademark of Teletype Corporation. 

1LAP6-DIAL is hereafter referred to as DIAL 
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The UNIT is the number of the tape unit with the Signal 

Averager binaries. If the Signal Averager program has 

been properly loaded, it will respond on the Teletype with 

a carriage RETURN, LINE FEED and R: 

4.0 USING THE SIGNAL AVERAGER 

4.1 The leads from the experiment to the PDP-12A must 

be connected properly to assure correct functioning. The 

sync input should always be connected to channel one of the 

KW12A. If only one signal is being averaged, only analog 

input channel 10 is used. If more than one input is being 

sampled, the analog inputs should be connected sequentially, 

beginning with analog input channel 10. For example, if 

four inputs are being averaged, they should be connected 

according to the following scheme: 

ANA.LOG INPUT CHANNEL 

10 
11 
12 
13 

INPUT # 

l 
2 
3 
4 

4.2 The user can create an individualized version of 

the program by modifying the Signal Averager source 

with the DIAL Editor. After the chancres have been com

pleted, the source is assembled and saved by DIAL. This 

procedure is detailed in Appendix A. 

4.3 When the Signal Averager is initialized (either by 

typing CTRL/A, refer to Section 4.7, or by the DIAL Loader, 

refer to Section 3.~, it will respond by printing R: on 

the Teletype. 
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The sampling rate is being requested via the Teletype 

after R:. Type a value in the range 55 to 4095 micro

seconds/point and press the RETURN key. 

4.4 The Signal Averager will always sample at rates 

that are multiples of 2.5 microseconds. The program 

sets the sampling rate to the smallest multiple of 2.5 

that is greater than or equal to the requested rate. 

Consider the following table 

REQUESTED RATE 

60 
61 
62 
63 
64 
65 

ACTUAL RJ\.TE 

60 
62.5 
62.5 
65 
65 
65 

The sampling rate on any channel is the clock rate 

times the number of channels in use. 

The initial averaging operation ana the occurrence of 

a sync are not simultaneous events; the elapsed time 

between occurrence of a sync and initialization of the 

first A to D conversion varies between 52 and 160 micro

seconds. 

4.5 The Averager will print N:. Respond by typing the 

number of sweeps desired in the average, followed by a 

carriage RETURN. A value of zero is treated as 4096. 
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CAUTION: Because of space limitations, the Sianal Averager 

program does not recognize the RUBOUT key nor does it check 

for illegal values on input. Be certain that arguments 

typed in are valid and accurate. If an error has been made 

in typing, type CTRL/Q which will cause all the questions to 

be repeated. 

4.6 The program will now type D:. Answer with the delay in 

terms of the clock rate. Thus, if the clock rate is 60 micro

seconds and it is desired to delay 600 microseconds after 

the sync pulse before sampling begins, type 10 and press 

RETURN. Again, if a typing error is made, type CTRL/Q and 

the number of sweeps, rate, and delay can be respecified. 

4.7 It is possible to alter these parameters when the 

program is averaging by typing CTRL/A. The sequence of 

requests, R, C, D, will be repeated. 

4. 8. The program will not begin looking at the input siq-

nal. A colon and two line feeds will be generated and the 

input signal will appear on the oscilloscope. If neces-

sary, adjust the KW12A threshold control to obtain a reli-

able sync pulse. 

4.9 To begin averaging, press RETURN. The summation will 

then be shown as it accumulates. 

4.10 The accumulated sum may be cleared at any time by 

typing CTRL/Z. 

4.11 Type V at any time to switch from viewinq the input 

to viewing the summation of the sweeps or vice versa. Type 

X to expand the viewing scale. Type C to contract the 

viewing scale of the summation, The input data cannot be 

scaled. 
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4.12. Press LINE FEED to pause averaging at any point 

and then press RETURN to resume. Typing LINE FEED always 

forces the display to the view inputs mode. The sampling 

will continue until the number of sweeps requested in the 

parameter setup have been taken. The average may be pre

maturely terminated by striking CTRL/Q. 

4.13 If the average has been completed, it may be plotted 

by typing P to enter plot mode. Turn on the X-Y recorder, 

and press the RETURN or LINE FEED key to move the pen to 

the beginning of the curve. (The beginning of the curve 

is the X,Y origin defined in display word 2 of the job 

list for a given average. Refer to Appendix A.) Type 

RETURN or LINE FEED to commence plotting. To replot the 

data or to plot the next of a series of curves, press 

RETURN or LINE FEED to move the pen to the beginnin0 of 

the curve. Press RFTURN or LINE FEED acrain to start 

plotting. Terminate plot mode by typing P and turning 

off the recorder. Pressing RETURN will reactivate the 

display. 

4.14 A completed average may be typed on the Teletype by 

typing the character T . T: will be printed in response. 

If all of the accumulated averages are to be printed, type 

~ or a carriage RETURN. If it is desired to type selec

tively one entire channel or selective portions of a 

channel, type 1, 2, 3, or 4 plus RETURN to type out the 

first, second, third or fourth channel in the display. 

L: will then be printed. Respond with the low limit 

data point number and press RETURN. H: will then be 

printed. Answer by typing the high limit data point to 

be typed out and then pressing RETURN. 
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4.15 The first two numbers typed out represent the 

number of sweeps included in the average and the scale 

factor, respectively. The scale factor is the power of 

two by which the data has been scaled. it the number of 

sweeps is a power of two, then by typing C and X while 

the display is active, one can adjust the gain until the 

scale factor is appropriate for the number of sweeps because 

two raised to the scale factor power is equal to the number 

of sweeps. The typeout of data points will then be in 

millivolts as seen at the analog inputs. 

4.16 If it is desired to terminate typeout at any time, 

type CTRL/Q. 

4.17 If another set of sweeps is to be added to the 

average already accumulated after a group of sweeps has 

been completed, type CTRL/R to retain the present average 

and to reinitialize for more averaging. 

4.18 To begin averaging after reinitialization has taken 

place, type RETURN. 

5.0 LINCtape Option 

The PDP-12 Signal Averager will allow the user to store 

the results of an average on LINCtape by typing w after 

an average has been taken. Note that when the program is 

accepting parameter input (sampling rates, etc.), typing 

results, or plotting, the WRITE command is inactive. After 

typing W , SIGAVG will respond with carriage RETURN, LINE 

FEED and W: indicating it is now waiting for the user to 
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specify a TBLK on unit 1. A tape must be on transport 

unit 1 which is WRITE ENABLEd. Type in the TBLK and press 

RETURN. Characters are echoed as they are typed. If an 

error is made in typing, type CTRL/Q to have the question 

repeated. 

When the Signal Averager receives the carriage RETURN, 

it writes out the averaged data only in signed two's com

plement double precision format in sequential TBLKs, 

starting with the requested TBLK. The data on tape runs 

sequentially from the first data word of the first aata 

block to the last data word of the last data block. 

Unused words in the last TBLK contain all zeros. When 

the program has finished writina, it generates a carriaae 

RETURN-LINE FEED and prints the last TBLK onto which it 

wrote. Once SIGAVG completes the W command, it reinitial

izes and prints R:. A new average may now be computed. 

The LINCtape option will support SIGAVGl, SIGAVG2, and 

SIGAVG4, but will not support arbitrary user configura

tions. For user versions of SIGAVG, the symbol ADCJIL.0 

must have a value greater than 1.0.0.0 and the symbol ADBUF 

must have a value less than or equal to 4,0,0. 

Appendix A) . 
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SUMMARY OF TELETYPE COMMANDS 

CTRL/A 

CTRL/D 

CTRL/Q 

CTRL/R 

CTRL/Z 

Carriage 
RETURN 

LINE FEED 

c 

p 

T 

v 

x 

w 

Initialize averaging parameters 

Restart DIAL 

Quit current operation. 

Rerun the last average. 

Zero out all previous results. 

Argument terminator 
Commence averaging 
Position plotter pen 
Commence plotting 

Pause Averaging and start view 
input mode (same as carriage 
RETURN in plot mode). 

Contract averaged data by a 
power of two. 

Enter Plot mode 
Terminate Plot mode 

Type out average 

Switch from view input to 
view average or vice versa 

Expand averaged data by a 
power of two 

Write on LINCtape 
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APPENDIX A 
GENEPATION AND MODIFICATION OF CONTFOL 

PARAJVlETERS FOR THE SIGNAL AVEFAGER 

A.l INTRODUCTION 

The Signal Averager program is very general in nature in 

that it can be adapted to a variety of situation~. The 

control parameters accomplish this specific adaptation. 

There are three different binaries available on the 

LINCtape DEC-12- UZlA-UO supplied by the Digital Equip

ment Corporation Program Library. Each allows the maxi

mum number of points to be taken as the number of channels 

are varied. In some cases, the user may want to decrease 

the number of points taken to realize a shorter period of 

stimulus repetition or to allow core for his own programs. 

He may want to sample some number of channels not covered 

by the existing control parameters. If the machine con

tains more than 4K of memory, the user may wish to fully 

utilize the core available to him. Each of these situa-

tions is easily implemented with an understanding of what 

control parameters are and how they can be generated or 

modified. Before modification is attempted, a knowledae 

of the DIAL Editor and Assembler is required and may be 

gained from the LAP6-DIAL Manual, DEC-12-SE2B-D. 

Note that two source programs are also included on the 

Signal Averager LINCtape: CNTRL2 is for a two-channel 

averager and CNTRL4 is for a four-channel averager. These 

two sources demonstrate the modifications made to the Sig

nal Averager to obtain a two or four channel average. 
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Briefly, the procedure involves using the Editor program 

to make the necessary changes in the source which is then 

assembled and the binary saved on a DIAL tape. The de

tailed procedure follows and assumes that the user is 

familiar with PDP-8 programming techniques. 

To edit the PDP-12 Signal Averager, bring the source into 

the DIAL Working Area by executing the command 

+AP SIGAVG, UNIT) 

The relevant portion of the source starts with the com

ment USER MODIFICATION STARTS HERE. It begins at approxi

mately line 2657. Refer to the listina at the end of this 

manual. 
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A.2 Modifying the Symbols 

The symbol NCHAN defines the number of analog inputs and 

the symbol POINTS defines the number of data points per 

channel (analog input) . The maximum number of channels 

is five; the maximum number of points is 1000. Tbere is 

a further restriction that the product of the number of 

channels and the number of points be less than or equal 

to 1000 on a 4K PDP-12. For example, if the number of 

channels (NCHAN) were set equal to 4,then the maximum 

allowable number for the symbol POINTS would be 250. 

The symbol LNBUF defines the total number of points 

across all channels and it is equal to the product of 

NCHAN and POINTS. For a three channel signal averager 

LNBUF would be defined as: 

LNBUF=POINTS+POINTS+POINTS 

Symbols cannot be defined as products, such as LNBUF= 

POINTS*NCHAN, because the multiplication operation is 

not recognized by the DIAL Assembler. 

A.3 Modifying the Job List 

The PDP-12 Signal Aver ager uses 11 job list processing". 

Each average taken has a job list associated with it 

that defines the parameters of that particular averaae. 

Job lists are seven worc'ls long. If there is more than 

one, they follow each other sequentially in memory. 

Following the last list there must be a word containing 

zeros. The symbol "JLIST" designates the total length 

of the string of job lists. This is equal to 7*NCHAN+l 

and must be specified as the result of a summation or 

one decimal number. 
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The symbol MEMTOT defines the amount of core available. 

It appears in the source as 

*MEMTOT 
0 

The number following MEMTOT indicates the additional 

4K stacks of memory existent on this machine so that 

an SK machine would have 

*MEMTOT 
1 

The next area that may be edited is the job list it

self. Until this point, all variables that have been 

defined have been common to all the averages in this 

experiment. Now, each average must have its particular 

parameters defined. The first list will always start 

at location LOCORE (0230 ). After the end of the last 
8 

job list, a zero word is inserted to indicate the end 

of the lists. 

Word 1: Bit 0 always = 0 

Bits 1 - 5 specify the analog 
input number per
taining to this average 

The configuration for bits 1-5 may be determined from 

this table: 

analog input 
channel 

lfJ 
11 
12 
13 
14 

input (logical} 
channel 

0 
1 
2 
3 
4 

configuration of 
Bits 1-5 

fJ fJ 0fJfJ 
fJ fJ fJfJl 
fJ0 fJlfJ 
0fJ {Jll 
00 lfJ0 

(Any other bit configuration for a channel is illegal} 
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Word 2: 

Word 3: 

Word 4: 

Word 5: 

Word 6: 

Word 7: 

Bit 6 

Bits 7-11 

AVG 

- POINTS 

62nl 

AD CALN 

Display Word 1 
(see below} 

Display Word 2 
(see below} 

l\-5 

always = 1 

indicate the position of this 
average in the sampling lsit 
(usually the same as bits 1-5) 

(not to be altered by the user} 

assembles to be the negative 
of the number of data points 
in the block of this average 

change data field instruction, 
CDFN (=62nl} where n is the 
number of the data field (i.e., 
the block of 4K; n=,0 for 1st 
4K, n=l for 2nd 4K} where the 
first data point for this aver
age is to be stored. 

where N is the number of the 
average. First average is 
always zero. This is the ad
dress -1 of the beginning of 
the data block belonging to 
this average and is defined 
as: 

ADCAL,0 
ADCALl 
ADCAL2 

ADBUF+LNBUF 
ADCAL,0+BLKLEN+l 
ADCALl+BLKLEN+l 

In general, for k greater than 
,0 : 

ADCALk = ADCAL(k-l}+BLKLEN+l 



A.4 Modifying the Channel Display List 

The channel display list contains two words for each 

average. These are the same as words 6 and 7 of the 

job list. In assembling, the channel display list comes 

directly after the end-of-word list in the job list. 

Display Word 1 

The leftmost 8 bits of display word 1 are the x-increment 

used between points in the display cycle. The first four 

of these 8 bits are the integer part of DF.LTAX, the last 

four are the fractional part. 

Since the display scope has a maximum resolution of 512 

points in each direction, it is useful to be able to use 

a fractional increment. For example, if the average 

contained 1024 points, an increment of 0.5 10 (0000.1000 2 , 

using 8 bits) would just fill the scope with the display. 

An increment of 0.510 will display two successive data 

points at the same x location. An increment of 0,2510 
(0000.0100 2 ) will display four successive data points 

at each x position, etc. 

A simple formula can be used to determine the DELTAX 

value to use, given the number of POINTS and PC, the 

fraction of the screen that you wish to cover with the 

display: 

DELTAX 512* PC 

POINTS 

The last four bits of display word 1 are the Y scale 

factor (YS) for the particular average. As each data 

point is displayed, its value is divided by 2Ys. 
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Thus, for full height display, YS would be zero. 

For half height it would be one, etc. 

Display Word 2 

The first six bits of this word are the X origin for 

the average display; the last six bits are the Y origin. 

Both of these numbers are multiplied by 10
8 

before being 

used as starting points for the display. This makes it 

possible to start the display anywhere on the screen. 

The first bit of the Y origin is interpreted as a sign 

bit so that it is possible to start below zero. For 

instance, a Y origin of -200 8 would imoly a 60 8 as the 

low order end of display word 2. 

Generating the Display Words 

The following is an example of how to set up the display 

words for a 500 point, 2 channel, signal averager. It 

is assumed that the averages will be displayed one above 

the other, and on the full width of the screen. 

DELTAX: Since there are 500 points in each sweep, the 

formula above gives DELTAX = 512/500 = 1.02410 = 0001.000 2 , 

to 8 bit accuracy. 

YS: Each average should cover half the screen so each 

data point value must have been divided by 2
1 

There

fore YS should be 1. Display word 1 is now: 

00010000 
DEL TAX 

00012 
YS 

XZ: Since both traces start at the left hand side of the 

scope, XZ will be ~ for both averages. 
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To define an address in upper core, the user must type 

in the pseudo-op FIELD n, where n is the data field. 

All addresses specified thereafter will be located in 

that data field (the first 4K is field ~). 

When a data block lies in both upper and lower core, the 

PDP-12 Signal Averager switches between data fields by 

a process called "linking." The linking is accomplished 

by a set of three linkage words at the end of the block 

lying in the lower field. These inform the Signal Averager 

of the number of data points (not core locations or values) 

that are needed to complete this average, the data field 

in which these points lie, and the location -1 of the 

first word in the next data block. These linkage words 

must be supplied by the user. 

The upper limit of the data storage area in the lower 

4K is 6177. The Signal Averager program resides above 

this, so at some point before this limit, the linkage 

words must be inserted. (After assembly, the user should 

check to see that these words were placed in locations 

lower than 6177.) 

It is important to note here that Word 3 of the job 

list pertaining to this average should reflect only the 

number of points found in the first part of the data 

block (i.e., it must not include the point count con

tained in the part of the block that is in upper core). 

The CDF instruction and ADCAL word of the job list should 

refer to the address and field of the first data point 

contained in the part of the block which is in lower core. 

The linkage words should contain the information on the 

points that lie in upper core. 
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YZ:. The first average must cover the top half of the 

scope (0-377
8

) and its zero point should then be 200
8

. 

This means that the second half of display word 2 will 

be 20 8 for this average. Similarly, the second average 

must have the Y origin at -200
8

, and the second half of 

the word will be -20 8 = 60 8 . The channel display list 

will now appear as: 

0401 
0020 
0401 
0060 
0000 

/CHANNEL DISPLAY LIST 
*CHLIST + 1 

/THESE WORDS APE 
/FIRST AVERAGE 
/THESE ARE 
/FOR SECOND 

FOP 

/THIS IS END OF LIST 

The last symbols to be defined are the end of block 

symbols. There must be a zero word following ectch 

data block for the program to work properly. The cod-

ing is ADCALk+BLKLEN+l; k = 0,1, ... ,n-1 for a 4K n channel 

averager. (Refer to line numbers 2734 and 2735 of listing 

in the back of this manual.) 

A.5 Other Possible Changes 

The easiest change to make is the number of points taken 

in an average. The only changes necessary are POINTS and 

the DELTAX value. The Assembler effects the consequent 

changes. 

It is possible to enable the PDP-12 Sianal Averager to 

use more than 4K of core. Word 4 of the job list defines 

the data field of the first point in th:! data block. ADCALN 

(the address -1 of that data block} directs the PDP-12 

Signal Averager within that data field. Thus, if a data 

block is in upper 4K, only the CDF instruction need be 

changed. (ADCALN may have to be defineo differently, refer 

to page A-11.) 
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A. 6 An Example 

To set up a single channel, 2000 point signal averager, 

the changes required are: 

1. POINTS = 2000 

2. *MEMTOT 
1 

3. In the job list Word 3 should be minus the 
number of points contained in lower core. 
In this case, 500 points will be stored in 
lower core (although a value greater than 
500 could have been chosen). Remember that 
the upper bound for the data buffer is 6177. 

DECIMAL 
-500 
OCTAtO 

4. Word 6 - DELTAX must be changed to correct 
the display for the increased number of 
points. # of points = 2000 for full screen 
display (PC=l). 

DELTAX = 512*1 = 0.256 10 = 0.203 8 2000 

In 8 bits accuracy this value is 

integer 
part 

fractional 
part 

the rightmost four bits for Y scale are 9 
C9¢9~). Word 6 becomes: 

DELTAX YS 

5. The first channel display word must also be 
changed to ,01,0,0. 

6. The linkaqe words must be located directly 
after the-last value pertaining to the last 
point in this block. This locations is 
determined by starting with ADCAL,0. This is 
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the address -1 of the first word of the 
data block. The first word of the data block 
contains the number of sweeps and the fol
lowing words contain the data. Therefore, 
the last location is equal to: 

ADCALU+l+ (# of locations needed 
for data storage)+l 

In this case, 500 points are stored in this block. Each 

point needs two words for the sum. Therefore, the address 

of the word following the data is: ADCAL,el + 1 + 1~~~ 10 + 1. 

Linkage Word 1: 

Linkage Word 2 

Linkage Word 3: 

-150010 

62118 

9910 

- # points in next block 

CDF for next field 

location -1 of first word 

NOTE: The value of linkage word 3 was chosen arbitrarily. 

Define these in the following manner: 

DECIMAL 
* ADCAL,el+ l+ lJlJlJl+ 1 
-1500 
OCTAL 
6211 
DECIMAL 
99 

If the origin (ADCAL instruction) is greater than 6175, 

the data buffer will overlap the core area reserved for 

this program. 
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Now the end of block word must be inserted. It lies 

in field 1, 1500 points or 30010 words from the start 

of the buffer. There is no sweep count included in 

this block so the location of the word following the 

last data word is: 

(starting address -1; specified in linkage word 

3 = 9910 ) + 1 + (number of words used for 

storage; in this data block = 15~~ *2) = 10 

In this case the location is 31~~10 . 

Define this by the following: 

FIELD 1 
DECIMAL 
*3100 
0 
OCTAL 
FIELD ~ 

/CHANGE FIELDS 

/RESET FIELD FOP PROPER. 
/ASSEMBLY OF REMAINING CODE 

The next block of data (if any) will be entirely in 

field 1. Its starting address -1 is equal to the 

end-of-block word defined above, rather than at ADCALl= 

ADCAL¢+BLKLEN+l as is the case with 4K. 

The easiest way to define the new ADCALl is by saying 

(for the above example) 

DECIMAL 
ADCAL1=99+1+15~~+15~~ 
OCTAL 

Any data blocks after this one may have their ADCAL 

words defined as in 4K (e.g., ADCAL2=ADCALl+BLKLEN+l). 
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2646 
2647 
2650 
2651 
2652 
2653 
2654 
2655 
2656 
2657 
2660 
2661 
2662 
2663 
2664 
2665 
2666 
2667 
2670 
2671 
2672 
2673 
2674 
2675 
2676 
2677 
2700 
2701 
2702 
2703 
2704 
2705 
2706 

To assemble the modified source, use the DIAL 1-\ssembler. 

After assembly, the binary must be saved by the following 

command: 

The listing generated by these changes for a 2000 point, 

single channel averager follows. 

0020 0001 
0021 5744 

0230 0040 

0231 0400 

0232 7014 

0233 6201 

/USER MODIFICATION STARTS HERE 
/EXAMPLE Or A 1 CHANNEL 2000 POINT 
/SIGAVGER 

DECIMAL 
NCHAN=l 

POINTS=2000 

/:NUM OF ANALOG 
/INPUTS 
/=NUM OF POINTS 
/PER CHAN 

BLKLEN=POINTS+POINTS+l 
LNBUF=POINTS /=POINTS•NCHAN 
JLIST=7+1 /=7 WORDS PER 

/JOB+EOL WORD 
CHLEN=NCHAN+NCHAN+l 

/2 WDS l'OR EACH 
/CHAN+EOL 

CHLISJ=LOCORE+JLIST-1 
ADBUF=CHLEN+CHLIST 

*MEMTOT 
1 
HICORE-LOCORE-4 
/JOB LI ST 
OCTAL 
*LOCO RE 
0040 

AVG 
DECIMAL 
-500 

OCTAL 
6201 

A-13 

/BUFFER STARTS 
/AFT CH LI ST 
/NUM OF ADD 
/4K STACKS 

10<1> CHAN<5> 
/lCl> CHORD<S> 
ITYPE<8> 

1-NUM Or DATA 
/POINTS IN BLK 

/CDr 0 



2707 ADCAL0=ADBUF'+LNBUF' 
2710 /LOC-1 OF' lST 
2711 /POINT 
2712 0234 4162 ADCAL0 /IS RIGHT AF'TER 
2713 /ADC BUF'F'ER 
2714 0235 0100 0100 /DELTAX<B> 
2715 IVS< 4> 
2716 0236 0000 0 /X0<6> .. Y0<6> 
2717 0237 0000 0 /END OF' LI ST 
2720 /CHANNEL 
2721 IDI SPLAY LI ST 
2722 0240 0100 0100 /DELTAXCB> 
2723 /YSC 4> 
2724 0241 0000 0 /X0C6),Y0C6> 
2725 0242 0000 0 
2726 DECIMAL 
2727 *ADCAL0+1+1000+1 /INSERT 
2730 /LINKAGE WORDS 
2731 /HERE 
2732 6134 5044 -1500 I- NUM OF' 
2733 /POINTS IN 
2734 /NEXT BLOCK 
2735 OCTAL 
2736 6135 6211 6211 /CDF' 1 
2737 DECIMAL 
2740 6136 0143 99 ILOC-1 OF' 1 ST 
2741 IWD IN NEXT 
2742 /BLOCK 
2743 F'IELD /CHANGE F'IELDS 

2744 DECIMAL 
2745 *3100 
2746 6034 0000 0 /END OF' BLOCK 
2747 OCTAL 
2750 F'IELD 0 
2751 /USER MODIFICATION ENDS HERt'. 
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A. 7 HOW TO ACCESS DATA CORE 1',AP 

Below is a table of the names of several lists and 

buffers and the location on page zero of their 

pointers. For example, the starting location -1 of 

the job lists is found in the location 23. C(23)+1 

is read "the contents of location 23 plus l." 

AREA SIGNAL AVERAGER 

Job List C(23)+1 

CHAN Disp List C(24)+1 

ADC Buffers A sweep C(27)+1 

Calculation (storage) 
Buffers 

A.8 DATA BLOCK STRUCTURE 

the location of these 
is obtained from the 
job list 

To provide for multiple field ~achines, the PDP-12 

Signal Averager saves data in linked. In general, 

the Signal Averager will end one block and link to 

another whenever it comes to an end of field. 

An example is shown for N sweeps and ~ data points 

broken into two data blocks. 
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Words J3-JS 
of Job List 
Entry for 
This Job 

# of Pts. 
in 1st 
Block:-L 

CDF to 1st 
Block 
CDF U 

Loc-1 of 
1st Wrd 
BLKl-1 

BLOCK 1 
(In Data Field U) 

# of sweeps: N 
1st Data Point 
2nd Data Point 
3rd Data Point . . 
. 

. 

. 

. 
Lth Data Point 

-# of Pts in Nxt Blk :L-~ 

CDF to next Blk: CDFV 

Loc-1 of 1st Wd of Nxt 
Blk: BLK 2-1 
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BLOCK 2 
(In Data Field V) 

• 
1 

L+lth Data Point 
. 
. . 
. 
. . 
Mth Data Points 

....... 
-# In Next Blk: ~ 

1 
' 

I 
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