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MULTICHANNEL ANALYZER

DECUS Program Library Write-up DECUS No. FOCAL8-55

ABSTRACT

This general program, Multichannel Analyzar, also includes a specialized version
for the reduction of raw grades from the teacher's rank book to the letter grades
specified for report cards. The method of visualizing scores is entirely the work of
Kenneth L. Russell of Sam Houston State Teachers College, and quite adequately
described in his publication 'Visual Grading‘ available from Educational
Filmstrips, also of Huntsville, Texas.

Features of the program follow.

1. A straightforward summation, averaging, and computation of the mean, variance,
and standard deviation is accomplished, which leaves the averages stored as subscripted
variables.

2. A variety of histograms are plotted based on the idea of
a) Windows of variable width, or
b) Channels of variable width, or

c) Sieves of variable dimension, etc.

3. The starting point for each histogram is based upon the programmed selection of the
lowest stored average using a preliminary pass through the stored averages.

4. The window width is the only required user input after the data is in, and this is
required before each histogram.

5. Stored averages are examined to count those that will pass through each window
position .

6. The window position is incremented by the window width.

7. The stored averages are examined again for each new position of the window.

8. A counter determines how many averages have passed through each window, and
another counter when all have passed through some window. Double counts are detected

if they should occur.

9. The plot is made immediotely of the count in each window to cut down on storage
requirements, making any histogram possible once the averages have been determined.



10. Whole sets of data can be entered after plotting begins without having to reenter
all previous data.

11. While 19 functional variables are required in the program, only 11 symbols are
used by reassigning these up to 3 times.

12. Data input is formatted to receive up to ten entries per line (or 11) across the
page, and the carriage-return is then generated to shorten the printout.

13. Changing but a few key words makes the program suitable for spectrum analysis,
frequency distribution plotting, or the special case of 'Visual Grading.’

14. In addition to the histogram output, window coordinates are given, starting from
the lowest stored average, as well as the count that occurred in that window position.

15. The plotting symbol "H" and the count enumeration are suppressed if the count in
a particular window is zero.

16. The program will operate in 4K with the extended functions retained (they are not
used) for at least 32 sets of data.



TABLE OF VARIABLES:

SETS OR STUDENTS

DATA/SET OR GRADES/STUDENT

SUM OF AVERAGES

SUMIA()-Ma3 2

SET OR STUDENT NUMBER

MEAN

DATUM OR GRADE

VARIANCE

HISTOGRAM

LATE SETS OR LATE STUDENTS

OPEN THE WINDOW (INITIALIZED AT LOWEST A(l) )
WINDOW WIDTH

CLOSE THE WINDOW (THIS VALUE EXCLUDED)
DATA OR GRADE COUNTER

TOTAL COUNTER

DATA OR GRADE SUM

WINDOW COUNTER

SET OR STUDENT AVERAGE

FORMAT COUNTER
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THE _FOCAL PROGRAM IN GENERAL FORM:

CLFOCAL-"'69@LHMRHS]

"1 .02
@1 .Bq
A1.06
01.08
21.10

02.10
02.20
#2 .30
92 . 40
02 .50
22 .60
02.61
02 .65
92.70
092.72
#2.75
02 .80
02.90

03.10
43.30
A3. 40

P6.02
V604

07.06

NB«10
08.30
A8.50

P9.10
09 .20
*
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"MULTICHANNEL ANALYZER [SPECTRUM ANALYSISI'!

"THIS PROGRAM WILL ACCEPT YUUR RAW DATA, AVERAGE THE™'"!
“"GIVE SOME STATISTICAL INFURMATIONs> AND THEN PLOT A'!
"VARIETY OF HISTOGRAMS FOR YOUR INTERPRETATION'"!!

**<GO0> AGAIN FOR THE PROGRAM"!!3E 1

""HOW MANY SETS",Ns"DATA/SET"»Ms!

X=03S U=03F I=1,N3T !'!5%Z35'"SET NO. "5I3D 3

M=X/N3F I=1,N;S U=U+L[AC(I)-M]1t2

P=U/N3T !!"MEAN "5>M,!"VARIANCE "5sPs!''STAND. DEV. '
FSQT(P),*'" FOR °'NORMAL' DISTRIBUTION"!!

P=AC1)3F I=2,N31 (P-A(I))2.613S P=ACI)

PIIYHISTOGRAM SPACING"sU3S K=03S Q=P+UsT !
J=03F I=1,N3D 8§

6.02

(K-N)2:¢9,2.83T !"ERRORS">K-N

2.60

P=P+U3S Q@=Q+U3G 2.7

P=03S Q=03T ' DATA:*"!3F J=1,M3A K3S P=P+13S Q=Q+K3D 3.4
ACI)I=Q/M3S X=X+AC(I)3T %Z3.015!"AVERAGE ">ACI)3R
(P=-11)8.53S P=03T !3R

ZS5:015P5Q3D 751 (J)6:0456.045T 235" s J

136 2.75

" 231 (U)BeS»8eS53F D=15Jd3T "H"

(ACI)=P)8+531 (ACI)-Q)8.33R
J=J+13S K=K+1

R3C 9.1 FOR LATE ENTRY D SETS OF m DATA EACH

A

?D M?23S5 U=B3F I=N+1,N+D3S N=N+13T %23,!!'"LATE NO. "5N3D

w

G 2.3



THE SPECIALIZED PROGRAM AND A REPRESENTATIVE =N On FICTICIUUS
DATA ARE GIVEN BELOW:

216 A "HUW MANY STUDENTS" > N> "GRADES/STUDENT " st0s !

2ot S X=253S Us@sF I=1N3T '1,23,"STUDENT NUe 515D 3

M2e¢39 S M=K/N3F I=15N3S =U+[a(I)-#112

D249 S P=U/NST PITMEAN "5 M, '"VARIANCE "5P5!1"STAND. DEV. "
D250 T FSAT(P)Ys'" FOR "NORMAL ' DISTRIBUTION'!!

D260 S P=AC1)3F I=25N31 (P-A(1))2.6135 P=AC]I)

0261 C

265 A '1I"HISTOGRAM SPACINUG",U3S K=35 0=pP+Us T !

D270 S J=A53F 1=1,-N35D 8

D272 G he02

275 1 (K=N)2:952.83T !"ERRURS",K-N

02«84 G 2.60

M2.90 S P=P+U3S Q=0+113G 2.7

“3.19 S P=03S Q=23T " GRADES'"!:F J=1,M3A K3S P=P+13S 0=G+K3D 3.4
330 S ACII=Q/M3D 45T %3015 !"AVERAGE ">ACI)," GHADE [ 1"
D343 1 (P=11)8.53S P=03T !'3R

M4.21 S X=X+ACI)

A6e12 T 7Z5eQ1sP5>03D 731 (J)6eBls6.045T 735" s dJ
264 T '56 2.75

N7.36 T " 31 (UJ)BeSsR8eS53F D=15J3T ""H"
A%.15 (ACI)=-PIB5351 (ACI)I-D)B.335R

I
MB35 J=J+1355 K=K+1
A8.59 R3C 9.1 FOR LATE ENTRY D STUDENTS OF ™M GRADES EACH

P9«19 A 2D M?3S U=9As3F I=N+1-N+D3S N=N+13T1T Z3>'"!"LATE NO. "5>N3D 3
P9.20 G 2.3
*
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STHDENT
:51 136
AVERAGE

STUDENT
156 136

AUEBACK

STHORNT
146 136
AVERANCGE
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STUDENT
169 136
AVERACE

STUDENT
t69 136
AVEKACGE

STHNDENT
276 136
AVERACE

STUDENT
:76 36
AVERAGHE

STUDENT
275 136
AVERAGE

STHDENT
:75 136
AVERAGE

STUDENTS 132 GRADES/STUDENT S

NDe = 1 GRADES
$66 42 160

= 519 GRADE ([
Wile = 2 GRADES
276 142 29

= S5Aei) GRADE
NOe = 3 GRADES

2136 42 139

= S6e) GRADE
Nide = 4 GRRADES
2141 142 :134

= 2Eedd  GRADE C
NOe = 5 GRADES
21112 142 196

690 GHADE (
NOe. =
t1d2 42
(:\ ‘) . !‘)

6 GRADES
96
GrRADE (

'\'()o -
116 42
T6ei)

7 GrA
11
GrADE

DES

8 GRADES
119
GeADE C

242

NOe
2114 :42
75«9

9 GRADES
108
GHADE

NO e 19 GKADES
t114 2142 1108
759 CGRADE ([



STUDENT
:75 :136
AVERAGE

STUDENT
t 7N 136
AVERA(GR

STHDRNT
t71 136
AVERAGE

STHDENT
272 136
AVFERAGE

STHUDENT
:72 :136
AVERAGF

STUDKENT
172 136
AVERNGFE

STHDENT
72 :136
AVERAGFE

STUNENT
72 136
AVERAGE
STIUDENT
t61 :36
AVERAGE

STHNRENT

t79 136
AVERAGE

NQO. = 11 GRADES
2114 142 :198

= 79513 CkADE [
NOe = 12 GRADES
214 142 :98

= 7T« GrRANDE
NOe = 13 GRADES
1A 142 1100

= T71e¥ GxRADE (
NUe = 14 GRADES
t1a8 142 1102

= 72« GRADE (
NOe = 15 GRANES
198 42 1192

= 724 GHADE C
NJe = 16 GRADES
18 142 102

= 724 GRADE [
NOe = 17 GRADES
18 242 102

= 720 GRADE
NUe = 1% GRADES
TIOR8 142 :1v2

= 72.0 GRADE [
186 1472 184

= 61.1 GRADE (
NUe = 20 GRADES
1122 142 :116

= 79.9 GRADE (



STUDENT
162 :36
AVERAGE

STUNENT
$83 :136
AVERAGE

STUDENT
:74 :36
AVERAGE

STUDENT

t64 :36
AVERAGE

STUDENT
182 :36
AVERAGE

STUDENT
t74 :36
AVERAGE

STUDENT
180 :36
AVERAGE

STUDENT
:83 :36
AVERAGE

STUDENT
t73 :136
AVERAGE

STUDENT
182 :36
AVERAGE

= 21 GRADES
188 142 :82
= 62.0 GRADE (

NOe =
2136
= 83.3

22 GRADES
42 1124
GRADE

NOUOe. = 23 GRADES
112 142 :136
= T74.9 GRADE (

24 GRADES
186
GRADE ([

NOe. = 25 GRADES
2128 142 1122
= 82.% GRADE L[

NO. = 26 GRADES
2112 42 :106
= 74.0 GRADE (

NO. = 27 GRADES
2124 2142 :118
= 80.90 GRADE (

NO. = 28 GRADES
2130 142 :124
= 83.00 GRADE (

NOe = 29 GRADES
2110 42 :104
= 73.® GRADE (

NO. = 30 GRADES
1128 142 :122
= 82.9 GRADE (



STUDENT NOU. = 31 GRADES
8O 136 :1124 142 :118%8
AVERKAGE = §4.0 GRADE [ ]

STUDENT NQ. = 32 GRADES
163 136 900 142 184
AVERAGE = 63.4 GrADE [ ]

MEAN = 73.0

VARIANCE = 6&.5
STANDs DEV. = 8.3 FOR °'NURMAL' DISTRIBUTION

HISTOGRAM SPACING:1#

= 51e0= 610 tHH = 2 .

= 61.2= 719 $HHHHHAHH = 7

= T1led= 810 *HHHHHHHHHHHHHHHHH = 17
= 8l1.0= 91.0 tHHHHHH = 6

HISTOGRAM SPACING:S

- S1.0= 56.09 tH = 1

= 56.0= 61.0 tH = 1

= 61.9= 660 :HHHH = 4

= 66.0= 710 tHHH = 3

= 71.0= T6.0 tHHHHHHHHHHHH = 12
= Tée= B1eQ ¢ HHHHH = 5

= Bl.i= B6.9 s HHHH = 4

= 86.0= 91.0 tHH = 2



HISTOGRAM SPACING:1
S1.9= 527
52.0= S3.0

I

= 53.0= 5S4
S54e= 55.9
55.0= 560

= 56.0= 570 H

= 5Te8=  SH0
3Be0= 59«0
59.0= 6V el
= 67 0= 610
61.01= 62 1)
62.0= 630
= 63.02= 647
= 64.9)= 659

1l

I X X

®@ 20 0 se e G0 0 oo e es 6% ee o0 s *s ee 0

= 65.00= 6601
= 66.0= 674
= 67 = 63
= 68.1)= 69 e
= 69 ei)= T3 e H

= Theid= T1 et
= 71.9= 72.4

I I XIIIIX

= 12 9= 730 HHHHH
= T3e0= T4 i

= T4.01= 75 H
= 15+8= Téeih HH
= T6eiN= 779 HH
= 11e0= TG e

= TR e= 79 ¢9)

= 79.8=  H3.n  :H

= Bleft= 91 etd HH
= B1leth= 22 .02

= R e= 2301 HH
= B3ei)= B4e0) HH

= B4.0= 5.0
= BOe.is 5600
= B6.0=  87.0
= Ble0= 83 et
= B5e0= K940
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