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BAR CHART PLOTTING SUBROUTINE

DECUS Program Library Write-up ’ DECUS No. 8-279

INTRODUCTION

The program was written as part of the main operating
program of a power transistor test system produced at T.I.L.,
Bedford by the authors.

METHOD OF OPERATION

The chart requires 7 constants for its construction, i.e.,
(1) the octal location of the table which will be charted;
(2) the octal number of readings in table;

(3) the octal number of the table increment in which the
reading required occurs, i.e., 3000, 1000, 3 would
imply, read the table starting in location 3000, and
chart every third reading until 1000 readings have been
read;

(4) the octal number of classes into which the readings
in the table are to be distributed;

(5) the octal value of each increment of the Y axis;
there are 50 increments normally displayed across the
T.T.Y. paper;

(6) the octal value of the lower limit of the total class
range; and

(7) the octal value of the upper limit of the total class
range. The subroutine itself calculates the
individual class span. Each class is inclusive of
the lower limit, but exclusive of the upper limit.

The table can be as large as required. Many charts can be
plotted from one table, because the table is not altered in any
way by the subroutine. This allows the drawing of a family of
charts of one set of readings for different classes and numbers.

The subroutine contains interger divide, and decimal print
routines. Both of these can be used by other parts of a program.
The normal ASR33 service routines, i.e., JMS TYPE and JMS CARLF
are required. The CCONST subroutine allows complete freedom to
change the constants set-up method. It must be stressed that
because of the simplicity of the interger divide subroutine
employed, errors, when dealing with large numbers, may occur.,
However, these may be minimised by intelligent manipulation of
the axis values.

The following examples illustrate the flexibility of the
subroutine. They show a range of charts of instructions in a
program, with varying axis values.
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BAR CHART OF 2000 INSTRUCTIONS
0 to 4000, IN 10 CLASSES
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SAME INSTRUCTIONS AS FIGURE 1, TOTAL
CLASS CONSIDERED NOW 0 - 400
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SAME AS FIGURE 1
TOTAL CLASS NOW 0 - 40
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SAME INSTRUCTIONS AS FIGURE 1.
CLASS CONSIDERED IS 2400 - 2800
IN 20 INCREMENTS



L

o1
vB2
kB3
PB4
o5
PB6
oB7
61505
BY9
7Y7]
P11
p12
013
14
015
016
211
Py
019
02
b21
022
023
024
pes
026
0217
028
029
030
031
@32
833
@34
935
036
637
B3%
©v39
V49
041
D42
0a3
Pag
045
046
Ban
4%
B49
250
51
ps52
053
654
255

B56
*

/ FOLLOWS PROGRAM TO PRINT OUT BAR CHART OF GIVEN
/ LIST OF VALUES.

7/ IT 1S WRITEN AS A SUBROUTINE TO EASE CALL-~UP
*1000/ RELOCATABLE ORIGIN

CHARTS,»0

JMS CCONST/ SET UP CONSTANTS SUBROUTINE

JMS CARLF3JMS CARLF/ GET SOME PAPER!!

JMS YLINE/ PRINTOUT OF Y AXIS AND APRKRO. CONSTANTS
JMS COMPARE/Z COMPARISON OF TABLE WITH CLASS INCREMENTS
TAD SAVE4 /GET UPPEKR LIMIT OF FINAL CLASS
JMS DECPRT /FRINT IT

JMS CARLF3JMS CARLF/ GET MORE PAFPEK!!

JMP 1 CHARTS/ EXIT

/

/FOLLOWS SUBKOUTINE TO PRINT OUT YAXIS AND THE
/ APROPRIATE GRADINGS

/

YLINE>O

TAD (-13

DCA CNT1/ INITIALISE POINTER

DCA CNT2/ ZERO CNTZ2

YONWARDCLA IAC/ SET ACC TO 1

DCA SAVEC

JMS SPACESs PRINT 2 SPACES

TAD CNTZ2

JMS DECPRT/ PRINT OUT @

ISZ CNTI

JMP . +2

JMP YAXIS/s EXIT WHEN GRADINGS ALL PRINTED

TAD CHNTZ2

TAD SAVES/ CONTAINING GRADING INCREMENT

DCA CNT2 7/ UPDATE CNTZ

JMP YONWARD/ CARRY ON PRINTING GRADINGS
YAXIS,JIMS CARLF/ PRINTING OF GRATICULE

TAD (-13

DCA CNT1/ RE INITALISATION OF CNTI1

TAD (4

DCA SAVEC

JMS SPACES/ PRINT 4 SPACES

YGRAT>TAD (3117 LETTER 1

JMS TYPE / AND TYPE 17

TAD (-4

DCA CNT3 7/ POINTER FOR 4 YGRATICULE DIVISIONS
TAD (2557 LETTER-

JMS TYPE

1SZ CNT3

JMP -3

152 CNT1

JMP YGRAT/ CARRY ON PRINTING GRATICULE

JMS CARLF/ PRINTING DONE

JMP 1 YLINE

CNT1,0

CNT2,0

CNT3,0

SAVES D

PAUSE
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@01 / FOLLOWS SUBROUTINE TO RUN THRO A TABLE

802 /AND COUNT NUMBER OF TIMES A READING

003 /FALLS WITHIN A GIVEN CLASS

004 /

205 COMPAKE »®@

@06 EVER»TAD PUSH/ GET START OF TABLE ADDRESS

@67 DCA SAVEG / TEMF. STORE

008 DCA SAVEM

©09 TAD SAVEK/ GET NUMBER OF READINGS IN TABLE

010 CIA

@11 DCA SAVEE/ TEMP STORE

@12 ONWARD,TAD 1 SAVEG/ GET FIRST READING FROM TABLE
213 C1A

G14 DCA SAVEI

015 TAD SAVEI1

016 TAD SAVEA/ TAD MIN VALUE OF CLASS

017 SMA SZA CLA/ SKIP IF KRESULT >= LOWER

@16 JMP MANDY / RESULT IS LESS THAN LOWEST CLASS

©19 TAD SAVE!L

@2¢ TAD SAVE4/ TAD MAX VAL UE OF CLASS

021 SPA SNA CLA/ SKIP IF RESULT < UPPEK

@22 JMP MANDY/ RESULT 1S MORE THAN UPPER CLASS BOUNDARY
@23 ISZ SAVEM/ INCREMENT CLASS COUNTER

@24 NOP

@25 MANDY,TAD SAVEG/ GET START OF TABLE ADDRESS

026 TAD SAVEF/ ADD INCREMENT

@27 DCA SAVEG/ START OF TABLE POINTER UPDATED

028 1SZ SAVEE/ TABLE DONE????

@29 JMP ONWARD/ NOs+« GET NEXT RESULT IN TABLE

830 TAD SAVEA/ YES! UPDATE CLASS LIMITS

@31 JMS DECPRT/ PRINT LOWER LIMIT OF CLASS

032 JMS CARLF

©33 JMS ASTPRT/ PRINT OUT NUMBER OF %

034 JMS CARLF

035 TAD SAVEA

@36 TAD SAVE2 / ADD CLASS INCREMENT

@37 DCA SAVEA/LOWER LIMIT INCREMENTED

@38 1SZ SAVED/ ANY MORE CLASSES??7?7?

@39 JMP .+2 7/ YES |

@4@ JMP 1 COMPARE/ NO. EXIT SUBROUTINE

@41 TAD SAVE4/ GET MAX VALUE OF CLASS

@42 TAD SAVE2/ TAD INCKEMENTAL INCREASE

043 DCA SAVE4/ NEW MAX VALUE

@44 JMP EVER / GCARRY ON wlTH COMPARISONS

045 SAVEG,®,
046 SAVEM,Q
©47 SAVEE.,®
048 SAVE1.0
049 SAVE4,0
050 PUSH,®
051 SAVEK,®
052 SAVEA,®
©53 SAVEF @
054 SAVE2,0
@55 SAVED,®
PS6 FAUSE

*
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001 / FOLLOWS SUBROUTINE TO PRINT NUMBER OF SPACES
¥p2 /GIVEN IN SAVEC

pv3 7

P34 SPACES,O

@85 CLA

pB6 TAD SAVEC

pa7 ClAa

P08 DCA CNT3/ INITIALISE

P9 TAD (240

P16 JMS TYPE

P11 ISZ CNT3

@12 JMP <=3

913 JMP 1 SPACES

D14 SAVEC,0

P15 PAGE

@16 /FOLLOWS SUBROUTINE TO PRINT OUT A DEFINED
@17 / NUMBER OF "x*

018 /

019 7/

028 ASTPRT.D

21 CLA CLL

022 TAD SAVEM/GET NUMBER IN CLASS
923 DCA ADIVI/ SET NUMERATOR IN DIVIDE ROUTINE
P24 TAD SAVEB/ GET VERTICAL SCALING FACTOR
825 JmMS DIVIDE

P26 SZAs SKIP IF NO "x" REQUIRED
227 JIMP «+2

928 JMP ZEROAST

029 CIA

030 DCA A3TSAVE/ SET UP * COUNTER
031 TAD (4

832 DCA SAVEC

933 JMS SPACES/ TYPE 4 SPACES

834 TAD (311 /LETTER 1

835 JMS TYPE

036 7/

037 ASTTYPESTAD (252/ LETER *

038 JMS TYPE

939 1SZ ASTSAVE/ANY MORE?

P40 JMP ASTTYPE/ YES CARRY ON TYPING *
041 JMF I ASTPRT/ NO» EXIT

a2 7/

P43 ZEROASTsTAD (47 NO * REGUIRED
D44 DCA SAVEC

045 JMS SPACES/ PRINT 4 SPACES
046 TAD (3117 LETTER I

047 JMS TYPE/ PRINT IT

048 JMP I ASTPRT/ EXIT

049 ASTSAVE.»®

9506 SAVEB.O

051 PAUSE
*



201
002
ve3
2B 4
P25
P06
P01
Qo8
009
010
211
g12
213
014
215
D16
b7
P18
P19
020
pel
w22
023
024
825
026
827
028
029
030
P31

/ FOLLOWS INTERGER DIVIDE SUBROUTINE
/

DIVIDE.®

DCA BDIVI/ STORE OF DENOMINATOR

DCA CDIVI/ ZERO GQUOTIENT

TAD BD1lVI

SNA s DIVIDE BY ZERO EXIT

JMP 1 DIVIDE

clAa

DCA BDIVI

CLL

TAD ADIVI

DIVLOP,TAD BDIVI/ SUBTKACT DENOM.
SNA/ DIVISION EXACT INCREMENT QUO», EXIT
JMP EXACT

SZL

JMP CARYON 7/ DIVISION INCOMPLETE

cLA CLL

SKP

EXACT,»1S8Z CDIVI 7/ INCREMENT QUOTIENT
TAD CD1VI

JMP I DIVIDE/ EXIT WITH ANS IN ACC
CARYON»ISZ CDIVI

CLL

JMP DIVLOP/ CONTINUE SUBTRACTING DENOMe.
BDIV1.,@

CD1VI,0

ADIVI1,®

/

/

PAUSE
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Pe1

/ FOLLOWS CONSTANTS SET-UP SUBROUTINE
P2 s IT 1S WRITEN SO TO ALLOW EASY CHANGES
P23 7 FOR INCORFORATION INTO EXISTING PROGRAMS
PB4 s IN THE ORIGINAL», ALL THE SAVE LOCATIONS
@85 7/ WERE IN PAGE ©», ACTING AS A SCRATCH STORE.
oBé6 7/
P07 CCONST,®
pes CLA CLL

@09 TAD START/GET STAKT ADDRESS OF TABLE
©16 DCA PUSH

211 TAD NUMBER/ GET NO. OF READINGS IN TABLE
@12 DCA SAVEK

213 TAD INCRM/ GET TABLE SEARCH INCREMENT
014 DCA SAVEF

P15 TAD NCLASSs/ GET NUMBER OF CLASES

B16 ClA

©17 DCA SAVED

@1 TAD VSF / GET VERTICAL SCALING FACTOR
919 DCA SAVEB

020 TAD (-5/ FOLLOWS X5 MULT.

821 DCA TEMP

P22 TAD VSF

P23 1SZ TEMP

B24 JMP -2

925 DCA SAVES/ THIS IS VSFXS

26 TAD LOLIM/ GET LOWER LIMIT

027 DCA SAVEA

@28 TAD LOLIM/ FOLLOS CALC TO GET CLASS SEFPARATION
929 CMA IAC

936 bDCA TEMP

031 TAD UPLIM

032 TAD TEWMP

833 DCA ADlVI

234 TAD NCLASS

©35 JMS DIVIDE

036 DCA SAVE2/ CLASS SEPARATION

@37 TAD SAVEZ2

038 TAD LOLIM

939 DCA SAVE4

040 JMP 1 CCONST/ EXIT

@41 7/ FOLLOWS CHART BUILD=UP CONSTANTS
B42 7/

B43 START»8/ START OF TABLE ADDRESS

044 NUMBER,®/ NUMBER OF READINGS IN TABLE
P45 INCRM,@/TABLE INCREMENT FACTOR

046 NCLASS,0/ NUMBER OF CLASSES IN CHART
047 VSF»8 / VALUE OF 1 Y AXIS INCREMENT OF THE TTY
048 LOLIM,@/ CHART LOWER LIMIT

049 UPLIM,0@/ CHART UPPER LIMIT

250 7/

51 TEMP,0/ TEMP STORE

052 7/

853 PAUSE



081 PAGE

902 /FOLLOWS DECIMAL PRINT SUBROUTINE

003 /THIS SUPRESSES ALL NON SIGNIFICANT ZEROES
004 /

285 DECPRT, 0

o6 DCA VALUE

N TAD (-4

208 DCA CNTIN

09 TAD RESET

010 DCA RTCRKT+1

g1l DCA DIGIT

pi2 TAD CNTRZA

013 DCA CNTRZB /SET COUNT TO 4
D14 TAD ADDRZA

@a15 DCA ARROW /SET POINTER
816 SKP

817 DCA VALUE

018 CLL

219 TAD VALUE

920 ARROW, TAD TENPWR

o621 SZL

g22 152 DIGIT

023 SZL.

024 JMP ARROW-3

025 CLA

g26 TAD DIGIT /GET DIGIT

027 JMS RTCRKT /RIGHT CORRECT FlG.
p2g TAD K260 /CONVERT ASCI1I
029 TTYGO,JMS TYPE

030 DCA DIGIT

B31

832 1SZ ARROW /INCR. POINTER
833 I1SZ CNTRZB /DONE 4 ?

B34 JMP ARROW-1 /NO

235 JMP 1 DECPRT

@36 ADDRZA,TAD TENPWR
B37 CNTRZAs-4
B3 TENPWR., -1750

839 ~0144
040 -po12
B4l ~B601

042 K260,260
@43 VALUE.Q
P44 DIGIT.0
045 CNTRZBs0
046 RTCRKT, @

047 I1SZ CNTIN
B48 JMP 42

849 JMP 1 RTCRKT
050 SZA CLA

251 JMP ++3

852 TAD (240

@53 JMP TTYGO
054 TAD (7410
@855 DCA RTCRKT+1
256 TAD DIGIT
857 JMP 1 RTCRKT

858 CNTIN.O i0



