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BAR CHART PLOTTING SUBROUTINE 

DECUS Proaram Library Write-uP DECUS NO. 8-279 

INTRODUCTION 

The program was w r i t t e n  a s  p a r t  o f  t h e  main o p e r a t i n g  
program of a power t r a n s i s t o r  t e s t  sys tem produced  a t  T . I . L . ,  
Bedford by t h e  a u t h o r s .  

KETMOD OF OPERATION 

The c h a r t  r e q u i r e s  7 c o n s t a n t s  f o r  i t s  c o n s t r u c t i o n ,  i u e o ,  

(1) t h e  o c t a l  l o c a t i o n  o f  t h e  t a b l e  which w i l l  be  c h a r t e d ;  

( 2 )  t h e  o c t a l  number of  r e a d i n g s  i n  t a b l e ;  

( 3 )  t h e  o c t a l  number o f  t h e  t a b l e  inc remen t  i n  which t h e  
r e a d i n g  r e q u i r e d  o c c u r s ,  i . e . ,  3000, 1000, 3 would 
imply,  r e a d  t h e  t a b l e  s t a r t i n g  i n  l o c a t i o n  3000, and 
c h a r t  e v e r y  t h i r d  r e a d i n g  u n t i l  1000 r e a d i n g s  have been 
r e a d ;  

(4) t h e  o c t a l  number o f  c l a s s e s  i n t o  which t h e  r e a d i n g s  
i n  t h e  t a b l e  a r e  t o  be d i s t r i b u t e d ;  

( 5 )  t h e  o c t a l  v a l u e  o f  each  inc remen t  o f  t h e  Y a x i s ;  
t h e r e  a r e  5 0  inc remen t s  n o m a l l y  d i s p l a y e d  a c r o s s  t h e  
T.T.Y.  p a p e r ;  

(6 )  t h e  oc ta l .  v a l u e  o f  t h e  lower  l i m i t  o f  t h e  t o t a l  c l a s s  
r a n g e ;  and 

( 7 )  t h e  o c t a l  v a l u e  of  t h e  uppe r  l i m i t  o f  t h e  t o t a l  c l a s s  
range.  The s u b r o u t i n e  i t s e l f  c a l c u l a t e s  t h e  
i n d i v i d u a l  c l a s s  span .  Each c l a s s  i s  i n c l u s i v e  o f  
t h e  lower  l i m i t ,  b u t  e x c l u s i v e  o f  t h e  upper  l i m i t .  

The t a b l e  can be a s  l a r g e  as r e q u i r e d ,  Many c h a r t s  can  be  
p l o t t e d  from one t a b l e ,  because  t h e  t a b l e  i s  n o t  a l t e r e d  i n  any 
way by t h e  s u b r o u t i n e .  Th i s  a l l o w s  t h e  drawing o f  a f a m i l y  of 
c h a r t s  o f  one s e t  o f  r e a d i n g s  f o r  d i f f e r e n t  c l a s s e s  and numbers. 

The s u b r o u t i n e  c o n t a i n s  i n t e r g e r  d i v i d e ,  and dec imal  p r i n t  
routines. Both of  t h e s e  can be used  by o t h e r  p a r t s  o f  a program. 
The normal ASR33 s e r v i c e  r o u t i n e s ,  i . e . ,  JMS TYPE and JMS CARLF 
are r e q u i r e d ,  The CCONST s u b r o u t i n e  allows comple te  freedom t o  
change t h e  c o n s t a n t s  set-up method. I t  must be s t r e s s e d  t h a t  
because  o f  t h e  simplicity o f  the interger d i v i d e  subroutine 
employed, e r r o r s ,  when d e a l i n g  w i t h  l a r g e  numbers,  may occur .  
However, t h e s e  may be minimised by i n t e l l i g e n t  m a n i p u l a t i o n  O f  
t h e  ax i s  v a l u e s .  

The f o l l o w i n g  examples i l l u s t r a t e  the f l e x i b i l i t y  o f  t h e  
subroutine, They show a range o f  c h a r t s  of i n s t r u c t i o n s  in a 
program, with varying a x i s  v a l u e s .  
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BAR CHART OF 2000 INSTRUCTIONS 
0 to 4000, IN 10 CLASSES 
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FIGURE 2 
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CLASS CONSIDERED NOW 0 - 400 

FIGURE 3 
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TOTAL CLASS N O W  0 - 40 
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FIGURE 4 
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L 
001 / FOLLOhS PROGRAM TO PRINT OUT BAR CHART O F  LIVEN 
002 / LIST OF VALUES. 
003 / IT IS WRJTEN AS A SUBROUTINE TO EASE CALL-UP 
004 +1@00/ RELOCATABLE ORIGIN 
005 CHAkTSs0 
006 JWS CCONSTI SET UP CONSTANTS SUBROUTINE 
007 JNS CARLFSJMS CARLF/ GET SOME PAPER! ! 
8p18 JhS YLINE/ PRINTOUT OF Y AXIS AND APHO. CONSTANTS 
009 JKS COMPARE/ COMPARISON OF TABLE kIlH CLASS INChEWENTS 
BlEj  TAD SAVE4 /GET UFPEFi LINIT OF FINAL CLASS 
1311 JMS OECPHT / P R I N T  I1 
012 JMS CARLFJJMS CAHLF/ GET MORE PAFElt!! 
013 JMP I CHARTS/ EXIT 
014 / 
015 /FOLLOWS SUbhOUTINE TO PRINT O U T  YAXIS AND THE 
016 / APHOPkIATE GkADINGS 
017 / 
Dl8 YLINEs0 
019 TAD (-13 
020 DCA C N T 1 /  INITIALISE POINTER 
021 DCA CNT2/ ZERO CNT2 
022 YOMWARDsCLA IAC/ SET ACC TO 1 
023 DCA SAVEC 
1124 JMS SPACES/ PRINT 2 SPACES 
025 TAD C N T 2  
026 JMS DECPflT/  PRINT OU’I 0 
027 I S Z  CNTl 

a29 JMP YAXISI EXIT WHEN GRADlNGS ALL PkINTED 

031 TAD SAVES/  CONTAINING GRADING INCFiEMENT 
a32 DCA CNT2 UPDATE CNT2 
833 JKP YONWARD/ CAkKY O N  PRINTING GRADINGS 
034 YAXZSsJMS C A R L F /  PRINTING OF GRATICULE 
035 TAD (-13 
836 DCA CNT1/ RE INITALISATION OF CNTl 
a31 TAD (4 
038 DCA SAVEC 
1139 JMS SPACES/ PRINT 4 SPACES 
@40 YGHATITAD (311/ LETTER I 
041 JMS TYPE / AND TYPE IT 
042 TAD (-4 
043 DCA CNT3 POINTER FOR 4 YGRATICULE DIVISIONS 
044 TAD ( 2 5 5 /  LETTER- 
045 JMS TYPE 
046 I S Z  CNT3 

048 ISZ CNTl 
049 JMP YGRATI CARRY ON PHINlING GRATICULE 
050 JNS CAFiLFI PRINTING DONE 
051 JMP I YLINE 
052 CNTlr0 
053 CNT2sO 
a54 CNT3*@ 
055 S A V E 5 s 0  
856 PAUSE * 

028 JMP *+2 

133~ TAD cfiic2 

047 JMP e-3 
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L 
0 0 1  1 F O L L O W S  S l J B R O U T I N E  T O  RUN T H R O  A T A B L E  

003 / F A L L S  M I T H I N  A G I V E N  C L A S S  
004 / 
005 C O M P A R E r 0  
006 E V E h r T A D  P U S H /  G E T  S T A R T  OF T A B L E  A D D R E S S  
007 DCA S A V E G  / T E M F .  S T O R E  
008 DCA SAVEM 
809 TAD S A V E K I  G E T  NUMBER OF R E A D I N G S  I N  T A B L E  
@ I @  C I A  
011 DCA S A V E E I  T E M P  S T O R E  
812 O N k A R D r T A D  I S A V E G I  G E T  F I R S T  R E A D I N G  F k O M  T A B L E  
0 1 3  C I A  
614 DCA S A V E l  
0 1 5  TAD S A V E l  
W16 TAC) S A V E A /  T A D  M I N  V A L U E  OF C L A S S  
a17 SMA S Z A  C L A /  SKIP I F  R E S U L T  >= L O N E R  
616 J M F  KANDY / R E S U L T  I S  L E S S  T H A N  L O k E S T  C L A S S  
6 1 9  T A D  S A V E l  
020 T A D  S A V E 4 1  T A D  MAX VAL UE O F  C L A S S  
021 S F A  S N A  C L A /  S K I P  I F  R E S U L T  < U P P E R  
822 JMP R A N D Y /  RESULT I S  MORE T H A N  LiPPER C L A S S  BOUNDARY 
023  ISZ S A V E M I  I N C R E M E N T  C L A S S  C O U N T E R  
024 N O P  
025 M A N D Y I T A D  S A V E 6 1  G E T  S T A R T  OF T A B L E  A D D R E S S  
026 T A D  S A V E F /  ADD I N C R E M E N T  
027 DCA S A V E G /  S T A R T  O F  T A B L E  P O I N T E H  U P D A T E D  
028 ISZ S A V E E /  T A B L E  D O N E ? ? ? ?  

030 T A D  S A V E A /  YES! U P D A T E  C L A S S  L I M I T S  
031 JMS D E C P R T /  P R I N T  LOWER L I M I T  OF C L A S S  
032 JMS C A R L F  
033 J N S  A S T P R T /  P R I N T  O U T  NUMBER OF* 
034 JMS C A R L F  
035 T A D  S A V E A  
036 T A D  S A V E 2  / ADD C L A S S  I N C R E M E N T  
037 D C A  S A V E A / L O W E R  L I M I T  I N C R E M E N T E D  
038 ISZ S A V E D /  ANY MORE C L A S S E S ? ? ? ?  

/ A N D  C O U N T  NUMBER O F  T I M E S  A R E A D I N G  

029 JMP ONWARD/ NO... G E T  N E X T  R E S U L T  I N  T A B L E  

039 JMP .+2 1 YES 
040 JMP I C O M P A R E /  NO. E X I T  S U B R O U T I N E  
0 4 1  T A D  S A V E 4 1  G E T  MAX V A L U E  OF C L A S S  
042 T A D  S A V E 2 1  T A D  I N C R E M E N T A L  I N C R E A S E  
043 DCA S A V E 4 /  NEW MAX V A L U E  
044 J M P  E V E R  / C A R R Y  ON hITH COMPARISONS 
645 S A V E G r 0 .  
046  S A V E M a 0  
047  S A V E E a 0  
048 S A V E l r 0  
049 S A V E 4 r P )  
050 P U S H a 0  
051 S A V E K r B  
052 S A V E A I ~  
1 6 5 3  S A V E F P B  
054 S A V E 2 r 0  
855 S A V E D r 0  
056 F A U S E  * 6 



L 
001 / F O L L O W S  S U B R O U T I N E  T O  P R I N T  NUMBER OF S P A C E S  
002 / G I V E N  I N  S A V E C  
0@3 / 
004 S P A C E S . 0  
805 C L A  
806 TAD S A V E C  
007 C I A  
008 DCA C N T 3 /  I N I I I A L I S E  
809 T A D  (240 
010 JMS TYPE 
011 I S Z  C N T 3  
012 J N P  * - 3  
013 JMP I S P A C E S  
014 S A V E C I ~  
015 P A G E  
016 / F O L L O W S  S U B R O U T I N E  T O  P R I N T  O U T  A D E F I N E D  
017 / NUMBER OF *'**' 
018 / 
019 / 
020 A S T P R T . 0  
021 C L A  CLL 
022 T A D  S A V E M I G E T  NUMBER I N  C L A S S  
023 DCA A D I V I /  S E T  NUMERATOR I N  D I V I D E  R O U T I N E  
024 TAD S A V E B /  G E T  V E R T I C A L  S C A L I N G  F A C T O R  
025 JMS D I V I D E  
026 S Z A /  S K I P  I F  NO '***' R E Q U I R E D  
027 JMP *+2  
028 JMP Z E R O A S T  
029 C I A  
030 DCA A S T S A V E I  S E T  U P  * C O U N T E R  
B31 T A D  (4 
032 DCA S A V E C  
033 JMS S P A C E S /  T Y P E  4 S P A C E S  
034 T A D  (31 1 / L E T T E R  I 
035 JMS T Y P E  
036 
037 A S T T Y P E I T A D  (2521 LETEH * 
038 JMS T Y P E  
039 I S Z  A S T S A V E / A N Y  M O R E ?  
040 JMP A S T T Y P E /  YES C A R R Y  ON T Y P I N G  * 
041 JMP I A S T P R T /  NO. E X I T  
042 / 
043 Z E R O A S T I T A D  (41 NO * R E Q U I R E D  
044 DCA S A V E C  
045 J N S  S P A C E S /  P R I N T  4 S P A C E S  
046 TAD (3111  L E T T E R  I 
047 JMS T Y P E /  P R I N T  I T  
046 JMP I A S T P R T I  E X I T  
049 A S T S A V E I B  
050 SAVEBIB 
051 P A U S E  * 
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L 
001 FOLLOUJS INTERGER DIVIDE SUBROUTINE 
002 / 
003 DIVIDEJ~ 
0@4 DCA BDIVI/ STORE OF DENOMINATOR 
005 DCA CDIVI/ ZERO QUOTIENT 
006 TAD BDIVI 
007 SNA / DIVIDE BY ZERO EXIT 
1306 JMP I DIVIDE 
El09 CIA 
0l@ DCA BDIVI 
011 CLL 
012 TAD ADIVI 
013 DIVLOPJTAD EDIVI/ SUBTFiACT DENOM. 
014 SNA/ DIVISION EXACT INCREMENT WUOr EXIT 
015 JMP EXACT 
016 S Z L  
a17 JMP CARYON / DIVISION INCOMPLETE 
018 CLA CLL 
019 SKP 
820 EXACTrISZ CDIUI / INCREMENT QUOTIENT 
021 TAD CDIVI 
022 JMP I DIVIDE/ EXIT kITH ANS IN ACC 
023 CARYON3ISZ CDIVI 
024 CLL 
025 JMP DIVLOPI CONTINUE SUBTRACTING DENOM. 
026 BDIVIa0 
027 CDIVIr0 
028 ADIVIr0 
029 / 
030 / 
031 PAUSE * 
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L 
001 F O L L O W S  C O N S T A N T S  S E T - U P  S U B R O U T I N E  
002 / I T  I S  W R I T E N  SO TO ALLOW E A S Y  C H A N G E S  
003 / F O R  I N C O R P O R A T I O N  I N T O  E X I S T I N G  P R O G R A M S  
004 I N  T H E  O R I G I N A L r  A L L  T H E  S A V E  L O C A T I O N S  
005 / WERE 1N P A G E  Or A C T I N G  A S  A S C R A T C H  S T O R E .  
006 1 
007 C C O N S T , @  
@OEi C L A  CLL 
009 T A D  S T A H T I G E T  S T A h T  A D D R E S S  O F  T A B L E  
GI0 DCA P U S H  

012 DCA S A V E K  
013 TAD I N C R M /  G E T  T A B L E  S E A R C H  I N C R E M E N T  
014 D C A  S A V E F  
015 T A D  N C L A S S I  G E T  NUWBER O F  C L A S E S  
016 C I A  
017 DCA S A V E D  
018 T A D  V S F  / G E T  V E R T I C A L  S C A L I N G  F A C T O R  
019 DCA S A V E B  
020 TAD ( - 5 1  F O L L O W S  X 5  MULT* 
@21 DCA TEMP 
022 T A D  V S F  
023 I S Z  T E M P  
024 JKP 0-2 
025 DCA SAVES/ THIS IS V S F X S  
026 TAD L O L I M /  GET LOWER L I M I T  
027 DCA S A V E A  
028 T A D  L O L I M /  F O L L O S  C A L C  T O  G E T  C L A S S  S E P A R A T I O N  
029 CMA I A C  
030 DCA T E M P  
031 T A D  U P L I M  
032 T A D  TEMP 
033 DCA A D I V I  
034 TAD N C L A S S  
035 JMS D I V I D E  
036 DCA S A V E 2 1  C L A S S  S E P A F i A T I O N  
037 TAD S A V E 2  
038 T A D  L O L I M  
039 DCA SAVE4 
04G1 JMP I C C O N S T I  E X I T  
041 1 F O L L O W S  C H A R T  B U I L D - U P  C O N S T A N T S  
042 / 
043 S T A R T # 0 /  S T A R T  O F  T A B L E  A D D R E S S  
044 N U M B E R s 0 /  NUMBER OF R E A D I N G S  I N  T A B L E  
045 I N C H M * B / T A B L E  I N C R E N E N T  F A C T O R  
046 N C L A S S r @ /  NUMBER OF C L A S S E S  I N  C H A R T  
847 V S F I ~  / V A L U E  OF 1 Y AXIS I N C R E M E N T  O F  T H E  T T Y  
048 L O L I M , 0 /  C H A R T  LOWER L I M I T  
049 UPLIMr0/ C H A R T  U P P E R  L I M I T  
050 / 
051 T E N P 0 0 /  T E M P  S T O R E  
052 / 
053 P A U S E  

011 TAD N U M B E R /  G E T  NO. O F  R E A D I N G S  I N  T A B L E  

* 
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L 
001 PAGE 
002 /FOLLOWS DECIMAL PRINT SUBROUTINE 
003 /THIS SUPRESSES ALL NON SIGNIFICANT ZEROES 
004 
005 DECPRTI 0 
00 6 
00 7 
00 8 
00 9 
010 
01 1 
012 
01 3 
014 
015 
016 
017 
018 
01 9 
028 ARROW, 
02 1 
022 
023 
02 4 
02 5 
026 
02 7 
028 

DCA VALUE 
TAD (-4 
DCA CNTIN 
TAD RESET 
DCA RTCRKT+I 
DCA DIGIT 
TAD CNTRZA 
DCA CNTRZB /SET COUNT TO 4 
TAD ADDRZA 
DCA ARROW /SET POINTER 
SKP 
DCA VALUE 
CLL 
TAD VALUE 
TAD TENPbR 
SZL 
ISZ D I G I T  
SZL 
JMP ARROW-3 
CLA 
TAD DIGIT /GET DIGIT 
JMS RTCRKT /RIGHT CORRECT F I G *  
TAD K260 ICONUERT ASCII 

029 TTYGOsJMS TYPE 
0 30 DCA DIGIT 
03 1 
032 ISZ ARROW /INCRe POINTER 
0323 ISZ CNTRZB /DONE 4 ? 
034 JMP ARROW-1 /NO 
035 JMP I DECPRT 
036 ADDRZAITAD TENPWR 
037 CNTRZAs-4 
038 TENPWRI -1750 
039 -0 I44 
040 -00 12 
04 1 -000 1 
042 K2601260 
043 VALUEs0 
044 DIGIT80 
045 CNTRZBs0 
046 RTCRKTr 0 
047 ISZ CNTIN 
048 JMP *+2 
049 JMP I RTCHKT 
050 SZA CLA 
05 1 JMP *+3 
OS2 TAD (240 
053 JMP TTYGO 
054 TAD (7410 
055 DCA RTCRKT+l 
056 TAD DIGIT 
057 JMP I RTCRKT 
058 CNTINIB i o  


