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Coding Characters to be Equal 

Entries can be made to allow two characters to occupy the 
same position in the collating sequence; that is, they are as­
sociated with the same numeric value. When two characters 
occupy the same position in the sequence, the computer 
recognizes one character as being the same as the other. 

Figure 10-34 illustrates the specifications which allow a 
blank or zero to occupy the same position in an altered 
sequence (assume the field is alphameric). The hexadecimal 
value associated with the character blank is replaced by the 
hexadecimal value (FO) which is already associated with the 
zero. Because the zero and blank are associated with the 
same numerical value, they are recognized as the same char­
acter. Figure 10-35 shows why a field containing a blank 
is equal to a field containing a zero when the altered se­
quence is used. 

International Business Machines Corporation 

TRANSLATION TABLE AND ALTERNATE COLLATING SEQUENCE CODING SHEET 

System/3 �:�~�~�a�c�:�!� 
Code Graphic Entry Place Of Code 

�~�.�-�t�-�-�-�-�t�-�-�-�~�:�~�-�-�1�t�-�-�-�-�-�I� �~�~� �~�~�~� �~�~� 
00110101 35 01101000 
00110110 36 01101001 
00110111 37 01101010 
00111000 38 01101011 
00111001 39 01101100 
00111010 3A 01101101 
00111011 38 01101110 
00111100 . 3C 01101111 
00111101 3D 01110000 
00111110 3E 01110001 
00111111 3F 01110010 
01000000 Blank 40 �~� trJ 01110011 
01000001 41 .'", 01110100 

�1�-�-�-�:�0�:�:�-�,�~�0�0�0�0�~�1�;�-�,�:�0�'�-�-�t� ___ �+�-�-�=�4�~�2� ___ -t ___ -l ......... 01110101 
01000011 43 �~�1�1�0� 

01000100 44 �0�1�1�1�0�~� 

System/3 
Graphic 

% 

> 

Entry 

66 
67 
68 
69 
6A 
6B 
6C 
60 
6E 
6F 
70 
71 
72 
73 
74 
75 
76 
77 

Replaced 
BvITakes 
Place Of Code 

10011001 
10011010 
10011011 
10011100 
10011101 
10011110 
10011111 
10100000 
10100001 
10100010 
10100011 
10100100 
10100101 
10100110 
10100111 
10101000 
10101001 
10101010 

System/3 
Graphic Entry 

99 
9A 
9B 
9C 
90 
9E 
9F 
AO 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
AB 
A9 
AA 

Replaced 
BvITakes 
Place Of 

01000101 45 01111000 .......... 
01000110 46 01111001 �~�~� �r�;�~�"�"�~�~�;�.�.�,�;�~�,�;�.�~�~�~�~�"�,�,�I�-�t� ___ �+�-�-�=�:�~�c�-�;�~�;�-�-�t�-�-�-�-�-�-�I� 
01000111 47 
01001000 48 �~�~�~�~�~�~�~�~� �~� Zero Replaces Blank. �-�=�~�-�=�-�:�:�~�:�-�:�-�:�7�~�~�=�-�=�~�-�I�-�-�-�-�+�-�"�"�'�:�~�"�:�~�=�-�-�+�-�-�-�-�l� 
01001001 49 
01001010 ¢ 4A �I�-�-�-�:�~�~�~�~�~�~�~�~�~�~�~�~�,�-�t�~�@�~�-�~�~�~�=�~�~�-�+�-�~�~�,�~� �~�;�~�~�~�:�~�~�~�~�~�~�~�~�-�-�-�4�-�-�=�~�~�~�~�-�t�-�-�-�-�l� 
01001011 4B 
01001100 < 4C 
01001101 ( 40 
01001110 + 4E 

01111110 = 7E ...... �f�>�'�~�"�"�'�.�;�;�.�O�I�:�,�.�.�:�I�-�=�-�O�O�:�:�.�:�:�O�:�.�.�:�.�I�-�+� ___ -+-...::.B:.,:.I_-+ ____ -I 
01111111" 7F �1�-�"�'�7�-�'�-�~�"�"�"�,�,�1�1�;�.�.�:�:�0�-�l� ___ -+-....:B:..:2'---+ ___ -l 

�~�:�~�~�~�~�I�-�t� ___ �+�-�~�:�U�~�_�-�+� ___ --I �~�~�~�~�~�~�~�:�~�~�~�:�~�~�~�"�"�"�"�,�,�~�-�-�-�1�r�-�-�=�:�:�"�:�!�~�-�+�-�-�-�-�l� 
�I�-�-�-�'�~�~�=�~�"�-�'�~�"�'�~�-�t�-�-�-�+�-�~�:�~�~�-�-�+�-�-�-�-�-�I� �~�~�~� �:�~�:�~�~� �~� �~� 

01010001 51 10000100 84 10110111 B7 .......... 
01010010 52 10000101 85 10111000 B8 ........... 
01010011 53 10000110 86 10111001 B9 .......... 

Code 

11001100 
11001101 
11001110 
11001111 

System/3 
Graphic Entry 

CC 
CO 
CE 
CF 

11010000} DO 
11010001 J 01 
11010010 K 02 
11010011 L 03 
11010100 M 04 
11010101 N 01; 

11010110 0 06 
11010111 P 07 
11011000 Q 08 
11011001 R D9 
11011010 OA 
11011011 DB 
11011100 DC 
11011101 DO 
11011110 DE 
11011111 OF 
11100000 EO 
11100001 El 
11100010 5 E2 
11100011 T E3 
11100100 U E4 
11100101 V E5 
11100110 W E6 
11100111 X E7 
11101000 Y E8 
11101001 Z E9 
11101010 EA 
1;101011 EB 
11101100 EC 

Form X21-9096 
Printed in U.S.A. 

Replaced 
By/Takes 
Place Of 

01010100 54 
01010101 SS 

10000111 87 �1�-�"�~�0�~�1�1�~�1�~�0�1�~�0�-�l� ___ �-�+�-�.�.�.�.�:�B�~�A�~�-�+� ___ �-�l�~�~�I�~�I�1�~�0�~�1�~�1�0�~�1�-�1� ___ �-�+�-�.�.�.�.�:�E�~�0�~�-�+�-�-�-�-�-�I� 
10001000 88 10111011 BB fl'NJ110 EE 

01010110 56 10001001 B9 10111100 BC 11101 �~�:�:�:� �:�:�:�:�:�:�:�~�:�~�t�:�:�:�:�:�:�:�:�:�:�:�:�:�:�:�:�:� ::::::::E$::::: .. 
J!..1010111 57 10001010 8A 10111101 BO 
�~�0�1�1�0�0�0� 58 10001011 8B 10111110 BE 
01011001 59 
01011010'\ . 5A 

11110010 2 .............. ··F2 

1111 0011 3 F3 �I�-�-�-�'�:�-�:�:�~�"�,�,�-�:�-�~�~�~�~�~�,�-�t�-�-�-�.�-�+�-�-�:�.�=�-�'�~�'�-�-�-�+�-�-�-�-�-�-�I� �~�~�~�~� �~�~� 
01011011 �~� 5B 10001110 8E 11000001 A Cl 11110100 4 F4 

-'l1011100 5C 10001111 8F 11000010 B C2 11110101 5 F5 
01011101 I 50 10010000 90 11000011 C C3 11110110 6 F6 
01011110 5E 10010001 91 11000100 0 C4 11110111 7 F7 
0'0'11"'" 5F 
01100000 60 �~�-�-�+�-�-�-�+�-�~�:�~�~�-�~�-�-�-�-�~� 11111000 8 F8 

11111001 9 �-�'�;�;�F�~�9�-�-�t�-�-�-�-�~� 

01100001 I 61 10010100 94 11000111 G C7 11111010 FA 
01100010 62 10010101 95 11001000 H C8 11111011 FB 
01100011 63 10010110 96 11001001 I C9 11111100 FC 
01100100 64 10010111 97 11001010 CA 11111101 FO 
01100101 65 10011000 9B 11001011 CB 11111110 FE 

11111111 FF 

Figure 10-34. Specifying Blank Equal to Zero in New Collating Sequence 
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Field A = Blank 

Bit combinations 
in storage 

~I ~1~rtJ~~~~ 
--.- ---.--

40 
I 
I 
I 
I 
I 
I 
I 

Substituted I 
bit combinations I 

~I l 
1111~~~ Compare to 
--.----.--

FO 

Compare Field A to Field B 

Field B = 0 

1111¢¢~ 
Compare Field A to Field B. 

---------------. For compare should Alternate 
Collating Sequence be used? 

, 
'. 

FO 

Numerical Associated Character 

Value of Normal 
Bit Combinations Coli. Seq. ' 

40 Blank 

E9 Z 

FO 0 
F1 1 

Use Alternate Sequence, 

1111 ~¢rtJ~ 1 ..... ·------ ~:I;:k~:~~e~s~~;h 
--.- --.- Characters as Specified 

FO 

Result: FO is the same as FO 
Fields are equal; Blank 
is the same as zero. 

Altered 
Coli. Seq. 

0 

Ye s 

'. 

Figure 10-35. Using Alternate Collating Sequence (Blank Equals Zero) 

10-34 

/ 

/' 



./ 

I 

./ 

Example of the Coging of an Altered Sequence 

Figure 10-36 shows a part of the normal collating sequence, 
and one of several ways in which the sequence can be 
changed. Arrows depict changes required in the positions 
of characters to alter the sequence as shown at the right side 
of the figure. 

I n I ike manner, arrows in Figure 10-37 show entries on the 
coding sheet which must be specified to alter the sequence. 
Note that letters B through I are to be repositioned to allow 
the at-symbol (@) to appear between letters A and B. Iden­
tical results could be achieved by repositioning the value for 
the letter A to the line above, making it correspond to bit 
combination 1100000. 

To produce the sequence shown in Figure 10-36 and 10-37, 
the appropriate hexadecimal values must be specified in the 
Replaced By column beside each graphic involved in the 
change. Figure 10-38 shows the actual coding required to 
alter the sequence. 

Notice that each number which is to be collated before the 
alphabetic character is assigned a hexadecimal value which 
has no graphic associated with it. These values have no as­
sociated graphics that could have been assigned to the values 
previously associated with numbers. This is not necessary, 
however, because these values have no associated graphics. 
When two graphics are involved in the change, then both 
must be assigned different values except when they are to 
be considered equal. 

PORTION OF THE 
NORMAL SEQUENCE 

I 

D 
E 
F 
G 
H 
I 

T 
J 
K 
L 
M 
N 
o 
P 
Q 

R -s--. 
T 
U 
V 
W 
X 
y 

2 
3 
4 
5 
6 
7 
8 
9 

ALTERED SEQUENCE 

1 

" ------o 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
@ 

B 
C 

D 
E 
F 
G 
H 

--L.-
J 
K 
L 
M 
N 
o 
P 
Q 

R 
~ 

S 
T 
U 
V 
W 
X 
Y 
Z 

} 

Figure 10-36. Normal Sequence Versus Altered Sequence 
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International Business Machines Corporation 

TRANSLATION TABLE ANO ALTERNATE COLLATING SEQUENCE CODING SHEET 

System/3 
Graphic 

Blank 

Entry 

33 
34 
35 
36 
37 
3B 
39 
3A 
3B 
3C 
3D 
3E 
3F 
40 
41 
42 
43 
44 
45 
46 
47 
4B 
49 
4A 
4B 

< 4C 
( 40 
+ 4E 

Replaced 
ByfTakes 
Place Of 

1-.~I ___ -II-_4~F_-+ _____ -t 
& 50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
5A 
5B 
5C 

I 50 
5E 
5F 
60 

/ 61 
62 
63 
64 
65 

Code 

01100110 
01100111 
01101000 
01101001 
01101010 
01101011 
01101100 
01101101 
01101110 
01101111 
01110000 
01110001 
01110010 
01110011 
01110100 
01110101 
01110110 
01110111 
01111000 
01111001 
01111010 
01111011 
01111100 
01111101 
01111110 
01111111 
10000000 

System/3 
Graphic 

% 

> 

.• :./t.:.: 

= '\ 

Entry 

66 
67 
6B 
69 
6A 
6B 
6C 
60 
6E 
6F 
70 
71 
72 
73 
74 
75 
76 
77 

7B 
79 
7A 
7B 
7C 
7D 
7E 
7F 
BO 

10000001 Bl 
10000010 '82 
10000011 ~ 
10000100 8~ 

Replaced 
ByfTakes 
Place Of Code 

10011001 
10011010 
10011011 
10011100 
10011101 
10011110 
10011111 
10100000 
10100001 
10100010 
10100011 
10100100 
10100101 
10100110 
10100111 
10101000 
10101001 
10101010 
10101011 
10101100 
10101101 
10101110 
10101111 
10110000 
10110001 
10110010 
10110011 
10110100 
10110101 
10110110 
10110111 

System/3 
Graphic Entry 

99 
9A 
9B 
9C 
90 
9E 
9F 
AO 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
AB 
A9 
AA 
AB 
AC 
AD 
AE 
AF 
BO 
Bl 
B2 
63 
B4 
B5 
B6 
B7 

10000101 B5 "\. 10111000 BB 
10000110 86 "\ 10111001 B9 
10000111 B7 '\ 10111010 BA 
10001000 88' 10111011 BB 
10001001 89"\. 10111100 __ BC 

10001010 8A"\. 10111101 - ... RO 
10001011 8B "\. 10111110 BE - ... 
10001100 8C ~ 10111111 BF 

Replaced 
ByfTakes 
Place Of 

---80-- -----'1\ 
:::::~~ 8E I ,,1--:::-:-:~=-=OO~OO:-=I-+""' .. A:-:.-. -'---i---=~=-=I'---+-----t 
10001111 8F r711';:0~000;;;;-;-10;;-'::f.!:~B':il:;:;c-:. --+---;;;C~2--t-----l 
10010000 90 11000011 :;' C:;;;;: C3 

t-1:=:00"-'1:.::;000==1-+ ___ -+-...:9:.:.1 __ +_____ 11000100: ; 0 :;:; C4 

~.-+---+-~:=~'--+-----l ~~~i-~tHr:-~·---t------f 
10010100 94 11000111 ;; G ;:;: C7 
10010101 95 11001000 :; : H:;:::, C8 
10010110 96 11001001 ': ~ I :;;;;: C9 
10010111 97 11001010 r;=t::;: CA 
10011000 98 11001011 CB 

Figure 10-37. Changes Necessary for Altered Sequence 

10-36 

Code 

11001100 
11001101 
11001110 

System/3 
Graphic Entry 

CC 
CO 
CE 

11001111 ::::::::::: CF 
11010000 ;: } .!::;: DO 
11010001 '::n:' 01 

11010010 K \ 02 

Form X21-9096 
Printed in U.S.A. 

Replaced 
By/Takes 
Place Of 

11010011 L 1 ___ t-=03"----i ___ --i 

11010100 M' 04 
11010101 N' n<; 
11010110 0 \ 06 
11010111 P '_-+--'0""7'---+ ___ -1 

~.:~-- ~'--\,--+---"~:..:::~--+----I 
11011010 \ OA 
11011011 , DB 
11011100\ DC 
11011101 'DO 

11100000 \ EO 
11100001 --\ \-l---'E=-=I'---+-----t 

11100010 1 E2 
11100011 T \ E3 
11100100 U J E4 
11100101 V I E5 
11100110 W , E6 
11100111 X / E7 
11101000 Y / E8 
11101001 Z./ E9 
11101010 r EA 
11101011 EB 

11101100 ___ +_-"-EC"-~I_-----
11101101 ED 
11101110 EE 
11101111 .':::;::: EF 
11110000 ;;;'0;;;;: FO 
11110001 ::;·1 ;:;:: Fl 
11110010 :;;; 2 ;;;;; F2 

~11:;::3:;;;; F3 
111101l)!J"":;:;4 :;:;: F4 
11110101 :;:: 5 :;:;: F5 
11110110 :;: 6;:;:: F6 

::::~~ LHf- ~i-,--t----I 
11111001 ;;;9 ;:;' 'F9 
11111010 . :,::::::., FA 

11111011 FB 
11111100 FC 
11111101 FO 
11111110 FE 
11111111 FF 



International Business Machines Corporation Form X21-9096 
Printed in U.S.A. 

TRANSLATION TABLE AND ALTERNATE COLLATING SEQUENCE CODING SHEET 

) 
System/3 

Replaced, Replaced 
System/3 

Replaced Replaced 
By{Takes System/3 By{Takes By{Takes System/3 By{Takes 

Graphic Entry Place Of Code Graphic Entry Place Of Code Graphic Entry Place Of Code Graphic Entry Place Of 

33 01100110 66 10011001 99 11001100 CC 
34 01100111 67 10011010 9A 11001101 CO 
35 01101000 68 10011011 9B 11001110 CE 
36 01101001 69 10011100 9C 11001111 .. :.: .. :.:: .... CF 
37 01101010 6A 10011101 90 11010000 '. ~ }:~ .. :. DO 
38 01101011 6B 10011110 9E 11010001 ,:3;.;. 01 
39 01101100 % 6C 10011111 9F 11010010 K\ 02 
3A 01101101 - 60 10100000 AO 11010011 L\ 03 
3B 01101110 > 6E 10100001 Al 11010100 MI 04 
3C 01101111 ? 6F 10100010 A2 11010101 N \ 05 

3D 01110000 70 10100011 A3 11010110 o t 06 
3E 01110001 71 10100100 A4 11010111 P I 07 
3F 01110010 72 10100101 A5 11011000 o \ 08 

Blank 40 01110011 73 10100110 A6 11011001 R \ 09 
41 01110100 74 10100111 A7 11011010 \ OA 
42 01110101 75 10101000 A8 11011011 I DB 
43 01110110 76 10101001 A9 11011100 \ DC 
44 01110111 77 10101010 AA 11011101 \ DO 
45 01111000 78 10101011 AB 11011110 \ DE 
46 01111001 79 10101100 AC 11011111 \ DF 
47 01111010 : 7A 10101101 AD 11100000 \ EO 
48 01111011 Ai.:- 7B 10101110 AE 11100001 El 
49 01111100 .::@;.,: 7C 10101111 AF 11100010 S \ E2 

¢ 4A 01111101 .. ~ .. :-x 7D 10110000 BO 11100011 T E3 
4B 01111110 = \ 7E 10110001 Bl 11100100 U I E4 

< 4C 01111111 .. \ 7F 10110010 B2 11100101 V I E5 
( 4D 10000000 \ 80 10110011 B3 11100110 W I E6 
+ 4E 10000001 \ 81 10110100 B4 11100111 X I E7 
I 4F 10000010 \ 82 10110101 B5 11101000 vI E8 
& 50 10000011 83 10110110 B6' 11101001 zJ E9 

51 10000100 \64 10110111 B7 :fl 11101010 
, 

EA DO 
52 10000101 ~5 10111000 B8 I 11101011 EB 
53 10000110 ~ 10111001 B9 11101100 EC 
54 10000111 81\ 10111010 BA 11101101 ED 
55 10001000 88 \ 10111011 BB 11101110 EE 
56 10001001 89 \ 10111100 BC 11101111 ,:,:.;:.:0. EF 
57 10001010 8A \ 10111101 BD 11110000 :'O~:::: FO 
58 10001011 8B 10111110 BE 11110001 '1:;:; Fl 
59 10001100 8C I' 10111111 BF ~ .... """- 11110010 2 :;:: F2 

I 5A 10001101 8D ............ 11000000 ....•.• CO 1~ 3 ;::: F3 
i; 5B 10001110 8E ..... 11000001 :;~;::::: Cl 11110100 : 4 :;:; F4 . 5C 10001111 8F 11000010 :·B::::: C2 "7~ 11110101 ; 5 ;:::: F5 
I 50 10010000 90 11000011 ·:C:;:; C3 C 11110110 6 ;::: F6 

5E 10010001 91 11000100 ·0:::: C4 C 11110111 7 :::: F7 .., 5F 10010010 92 11000101 ; E;:;: C5 11111000 8 :;:; F8 
60 10010011 93 ----;tODo 11 0 ; F :;:; C6 r- 11111001 :9,:::' F9 

I 61 10010100 94 11000111 ::G:::: C7 ~. 11111010 :::::!:::: FA 
62 10010101 95 11001000 : H:::: C8 11111011 FB 
63 10010110 96 11001001 ·:1;:;: C9 ,.~ 11111100 FC 
64 10010111 97 11001010 ;:f.;:;. CA . ( 11111101 FD 
65 10011000 98 11001011 CB 11111110 FE 

11111111 FF 

Figure 10-38. Coding for Altered Sequence 

) 
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Recording Specifications for the Altered Sequence 

After you have coded all specifications for the alternate col­
lating sequence, you can record them so that they can be 
used by the computer. Records describing the alternate se­
quence are to be formatted as follows: 

Positions 

1-6 

7-8 

9-96 

Entries 

AL TSEQ (This entry allows the com­
puter to recognize that this record is 
describing an alternate sequence.) 

Blank 

The hexadecimal values involved in 
changing the sequence. 

In positions 9-96, there are 22 groups of 4 positions. Each 
group (9-12, 13-16, etc.) must contain two hexadecimal 
values involved in changing the sequence. The first two 
positions of a group are for the hexadecimal value taken 
from the Entry column of the Alternate Collating Sequence 

Note: 
Although a card is shown in this 
figure, remember, alternate collating 
sequence data can also be entered 
by means of keyboard or disk. 

ALTSEQ 87F088F189F2BAF3BBF4BCF5 
I 2 3 ~ S , 7 • 9 10 11 12 13 ,.. 15 16 17 18 '9 20 21 zz 23 24 25 26 27 28 29 30 31 32 

Coding Sheet. The last two positions in a group are for the 
hexadecimal value taken from the Rep/aced By column of 
the coding sheet (Figure 10-39). 

More than one record may be used to specify changes in 
collating sequence. However, each additional record must 
be formatted in the same way as the first. 

The first blank appearing in positions 9-96 is recognized by 
the compiler as the end of the record. Consequently, blanks 
must not appear between pairs of hexadecimal values. 

A record containing **k) (two asterisks and a blank) in posi­
tions 1 through 3 must precede the sequence records. 

All records (except the RPG II control card) used for alter­
ing the collating sequence must follow RPG II specifications 
(or file translation specifications, when used) and must pre­
cede any tables being entered. 

Form X21-9096 
Printed in U.S.A. 

HEET 

Replaced 
System/3 

Replaced 
System/3 By/Takes By/Takes 
Graphic Entry Place Of Code Graphic Entry Place Of 

99 11001100 CC 
9A 11001101 CO 

i 9B 11001110 CE 
9C 11001111 t..--- CF 
90 ~ ........ ~ ..... ----- ~ V 

~r-,:=-.. .-..... ------- .A"<lIllOO U E4 -- B2 ~,...-- 11100101 V E5 
B3 11100110 W E6 
B4 11100111 X E7 

B5 .••. 11101000 Y EB 
.-:::::W:::::::::::: :::::::::;:~::::::::'. 11101001 Z E9 

:::: ::{i17 ~ ~:::::: 11101010 EA DD 
:::::::. 

~?~~~:~Z~~~~~:~~~:~~?,~~~~~S2~~~;~~ ~ 
C 6C 5C 7C6C8C 7C9C8CAC9EAD0 
6' 66 67 68 69 70 71 72 73 74 75 76 n 78 79 80 81 82 83 84 85 86 81 , ,: 92 93 '4 95 96 

!l7 98 99 100 101 102 103 '~~~;%~::t~~:~~~ 112 11~ 114 115 116 1:7 1:8 119 ;20 121 122 1:?3 IN '''5 U6 127 12~ 
B • • •• .::::::. • :::~ •.• • ••• ••• ••• B 

----.::- :::~ BB 11101011 EB 
:.::::~:::::::::::: :::::.:::: ;::::::::. 11101100 EC 

BA 11101101 ED 
BB 11101110 EE 
BC 11101111 EF 
BO 11110000 FO 
BE 11110001 F1 
BF 11110010 F2 
CO 

~ : : ;: : 0 ,,;,::; 0'0; : 0 ; 0: : ; : : : ; 0 :; ; : ~ 
.' , ... 5 6 '7 : •• :+.;1.-,.-»:.)3 ,4 15 I 17 11 19 20 :<'1 22 23 2<1 ~5 ~E 17 2!1 29 30 31 32 ! . .. ::: ·:::::tji::j~::::::::: .:: :::::::. ~ 

8 •• 8 
4 ••• ••• •• •• •• .4 
2 •••••••••••••••••••••••• 2 
1 •• •••••••••••••• 1 
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ALTERING THE STRUCTURE OF CHARACTERS 

You learned in the discussion of character structure that 
each System/3 graphic is represented in the machine by a 
unique setting of eight bits; four zone bits and four digit 
bits. If any change is made to either the zone or digit bits, 
the entire character is changed. For example, if the A bit 
of the letter M is changed from on to off, the letter M be­
comes the letter D (Figure 10-40). 

You can, of course, change a character before it is read into 
the computer by punching different zone punches on the 
card. But yO,U can also change a character after it has been 
read. This is done by changing the zones of characters 
through the use of move zone operation codes. 

Why would you ever want to change the zone of a character 
after it has been read? One common reason for changing 
zones is to deliberately change the sign of a field from posi­
tive to negative, or vice versa. 

This is necessary when a numeric field read in from a special 
file has its sign in the high-order (leftmost) position of the 
field. Numeric fields are required to have the sign in the 
low-order (rightmost) position of the field. Thus, a numeric 
input field having its sign in the high-order position must 
have its sign moved to the low-order position. The move 

"\ zone operations allow you to do this. 

84218421 

-M 

-0 

Figure 10-40. Changing Zones Changes Characters 

How Move Zone Operations Work 

Move zone operations involve only the zone portion of char­
acters. The computer does not actually move the zone of 
one character to the zone portion of another. Rather, it 
changes a character by making its zone identical to the zone 
of the character which you indicate should serve as the 
model. The character serving as a model is not changed by 
the operation. 

Thus, in order to use the move zone operations you must 
have: 

1. A character which needs to be changed. 

2. A character that has the zone you want the changed 
character to have. 

For example, if you want the low-order (rightmost) position 
of the field AMOUNT to be changed from a positive 5 to a 
negative 5 you must have a character to serve as a model 
whose zone portion is the same as the zone of a negative 
five. 

Coding a Move Zone Operation 

Figure 10-41 illustrates the way in which a move zone opera­
tion is coded. The name of the field containing the character 
to be changed must be entered in the Result Field. Either a 
constantof the name of the field which contains the model 
character must be entered in Factor 2. The move zone opera­
tion code is specified in the Operation columns (28-32). 
Any conditioning indicators you wish to use can be speci­
fied, but resulting indicators cannot be used. 

RPG CALCULATION SPECIFICATIONS 

Card Electro Numbe 

Result Field 

Operation 
0 

Factor 1 Factor 2 . ., 
"8 

Name Length ~ 
e 
"2 
c 

18 t9 20 21 22 23 24 25 26 27 2829 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 
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I 

7 
Operation describes 
character - positions 
affected by movement 
of the zone. 

Hlz I"IIFlr It .cA 

" 
Location of the model 
character or constant. 

IF T IEIL InJlJ 
\ 

1\ 

Location of character 
changed by the move 
zone operation. 

Figure 10-41. Coding for a Move Zone Instruction 
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Differences in the Move Zone Operations 

There are four different move zone operation codes avail­
able. Each code involves the zones of characters located in 
different positions; namely: 

1. High-order positions in both Factor 2 and the Result 
Field. 

2. High-order position in Factor 2 and low-order in the 
Result Field. 

3. Low-order positions in both Factor 2 and the Result 
Field. 

Factor 1 

18 19 20 21 22 23 24 25 26 27 

Alpha 1 Field 

to 
High 

Factor 1 

18 19 20 21 22 23 24 25 26 27 

Operation Factor 2 

28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 

~I-I IHI;t ""'A tip I-IIAll 

Operation Factor 2 

28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 

MI, ~;Z ~IN 111M ~IRI 

Numeric 1 Field (Factor 2) 

Result Field 

Name Length 

43 44 45 46 47 48 49 5051 

IA Iplu A" 

Alpha 2 Field 

Result Field 

Name Length 

43 44 45 46 47 48 49 50 51 

~II p~ 'Air 

Move 
Low 
to 
High 

Alpha 1 Field (Result Field) 

Figure 10-42. Move Zone Operations 
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4. Low-order position in Factor 2 and high-order in th~ 
Result Field. 

Since only the zones of high and low-order characters in a 
field or constant are involved in the move zone operations, 
only the high or low-order positions of a field can be 
changed. 

Figure 10-42 illustrates the ways in which the four opera­
tion codes affect the zone of a character in the Result Field. 

Result Field 

Factor 1 Operation Factor 2 

Name Length 

18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 
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Low / 

to I 
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Result Field 

\ 

Name Length 
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N'l IN If: ~2 

\ 

Numer 2 Field (Result Field) 
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Move From High-Order Zone to High-Order Zone (MHHZO) 

This operation code moves the zone of the high-order (left­
most) alphameric character in the constant or field entered 
in Factor 2 to the high-order alphameric character in the 
Result Field. 

Move From Low-Order Zone to High-Order Zone (MLHZO) 

This operation code moves the zone of the low-order (right­
most) character in the field or constant entered in Factor 2 
to the high-order alphameric character in the Result Field. 
The Result Field must be alphameric; Factor 2 can be either 
numeric or alphameric. 

I Move From High-Order Zone to Low-Order Zone (MHLZO) 

This operation code moves the zone of the high-order alpha­
meric character in the constant or field entered in Factor 2 
to the low-order rightmost character in the Result Field. 
Because of its high-order zone, Factor 2 must be an alpha­
meric field. The Result Field can be either alphameric or 
numeric. 

Move From Low-Order Zone to Low-Order Zone (MLLZO) 

This operation code moves the zon~. of the low-order charac­
ter in the field or constant entered in Factor 2 field to the 
low-order character in the Result Field. Both Factor 2 and 
the Result Field can be either numeric or alphameric. 

Field Format and Move Zone Operations 

As you read the description of each move zone operation, 
you probably noticed that special attention was given to 
the types of fields which can be used with each operation. 
Keep in mind that you cannot move from or to the high­
order positions of a numeric field because the computer 
does not use the high-order zone of fields defined as 
numeric. 
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Which of the following move zone operations can be done 
if the two fields involved have formats as given below? 

1. Alphameric to Alphameric: MHLZO 

2. Alphameric to Numeric: MHHZO 

3. Numeric to Alphameric: MLHZO 

4. Numeric to Alphameric: MHHZO 

5. Numeric to Numeric: MLHZO 

6. Numeric to Numeric: MLLZO 

Items 1,3, and 6 can be done. Items 2, 4, and 5 cannot be 
done. Item 2 suggests that the zone of the high-order posi­
tion in the numeric field be changed. The computer does 
not use high-order zone of numeric fields. Item 4 suggests 
that the zone of the high-order character is to serve as a 
model. It cannot because the computer does not work with 
the zones of high-order characters in a numeric field. Item 
5 cannot be done because again it involves high-order posi­
tions of numeric fields. 

Example of a Move Zone Operation 

Now that you know how the various move zone operation 
codes work, let's see how they can be used to change the 
sign of the field, VALUE, from the high-order to the low­
order position. 

Naturally any field that has zones other than in the low­
order position must be defined as alphameric if those zones 
are to be used by the computer. But if the field is to be in­
volved in an arithmetic operation, it must be numeric. 

To allow for both possibilities, you could define the field 
twice; once as alphameric and once as numeric. (Two 
unique field names are needed.) Another possibility is to 
define the field once as alphameric and then change it into 
a numeric field by moving it into a numeric field. This is 
what is done in the example (Figure 10-43). 
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Before doing any arithmetic operation, you must get the 

sign in the low-order position of a numeric field. You may 

want to first determine what the sign is by means of a 

TESTZ operation. Remember that TESTZ turns on the 

minus indicator when it finds the characters -, f ' or J 
through R in the high-order position of the tested field. 

The specification in Figure 10-43, insert B, line 02, causes 

indicator 20 to turn on if the sign of the field is minus. If 

indicator 20 is on, the zone of VALUE, which is the minus 

sign to the computer, is moved to the low-order position of 

the AMOUNT field. If the field tested is plus, no zone is 

moved because a numeric field having no minus sign is auto­

matically assumed to be positive. 

Notice that the MHLZO (Move High to Low Zone) opera­

. tion code was used to change the zone of the low-order 

position of the AMOUNT field by giving it the same zone 

as the high-order position of VALUE. 

Note: This example can also be accomplished without us­

ing a TESTZ operation. First, move the zone of the h igh­

order position of the field VALUE to the low-order posi­

tion. This puts the sign in the low-order position. The 
alphameric VALUE field can then be moved to the numeric 

AMOUNT field and the arithmetic operation can be per­
formed. 

Choosing the Model Character for Factor 2 

Before specifying a move zone operation, you must have a 

character designated in Factor 2 whose zone will give the 

desired zone in the Result Field. 

Usually you will use move zone operations to change the 

signs of fields. Using any numbers in Factor 2 will produce 

a positive character in the Result Field. Using anyone of 

the character } or J-R in Factor 2 will give you a negative 

character. The - (minus, X'60') character does not work 
to make a character negative using the move zone opera­

tion. Remember that negative numbers are punched with 

a B punch (minus sign) over the number. The punch com­

binations of negative numbers have the same numeric value 

in the computer as J-R. Thus, when you specify that the 

zone of a character should be made like the zone of J-R, 
you will get a minus character. See Character Structure 
for more information. 

Use Figure 10-28 as a guide for selecting the zone which 

will produce the desired change. 
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TRANSLATING CHARACTERS 

I n the previous discussion, you learned that the program 
can alter the structure of characters by moving zones. But, 
through the file translation function of the RPG II language, 
it can do even more. It can translate one character into an­
other. 

The translating function is known as file translation because 
characters can be translated either when they are read in or 
before they are recorded in the output file. The program 
acts like an interpreter. Just as a human interpreter trans­
lates languages (a word in German for a word in English), 
the computer translates characters by replacing one charac­
ter with another. 

Need for File Translation 

Think of the use for file translation when translating codes. 
Codes are often used as a security measure to prevent access 
to classified information. Information is recorded on cards 
in coded form. In order to process the information, it must 
be decoded. A coded character must be replaced by the cor­
responding decoded character. 

For example, a firm which keeps all information 'classified 
uses the characters in the word FITZGERALD as a code 
for the numbers 0 through 9. F is the code for zero, I for 
one, etc. When recorded on a card, the number 1432 ap­
pears as IGZT. If a field containing IGZT is read into the 
computer and used in arithmetic operations, results received 
are wrong. IGZT must first be decoded, or translated into 
1432. 

Specifying File Translation 

Specifications for file translation are identical to those used 
to alter the collating sequence. 

Forms Used for a File Translation 

Figure 10-44 shows the forms on which you must specify 
the way in which files are to be translated. One form con­
sists of the RPG II Control Card and File Description sheet; 
the other consists of the Translation Table and Alternate 
Collating Sequence Coding Sheet for listing the characters to 
be translated. Both forms are used in conjunction with the 
RPG II Input, Output, and Calculation sheets. 

10-44 

Only column 43 in the RPG II control card relates to the 
change in sequence. A letter F entered in column 43 noti-
fies the computer that additional irformation furnished for 
translating files. All other columns contain the information \, 
that must normally be entered for a program. 

The Translation Table and Alternate Collating Sequence 
Coding Sheet lists 256 bit combinations along with their 
hexadecimal numerical values. You learned from discus­
sions of character structure that the left-hand number in 
the hexadecimal value represents the numerical value of the 
character's zone and the right-hand number represents the 
numerical value of the character's digit; The 64 printable 
characters are listed beside the bit combination and hexa­
decimal values with which they are associated. 

Coding the Translation 

Each character that will be affected during the translation 
of a specified file must be identified on the coding sheet. 
I n the column entitled Replaced By, enter the hexadecimal 
value of the character which is to replace the character pres­
ently associated with the bit combination shown. This 
means that the character associated with the value found in 
the Entry column will be translated into the character associ­
ated with the value entered in the Replaced By column. 

Figure 10-45 illustrates the entry made on the coding sheet ( 
to translate a character. If an input file is to be translated, \.. 
this entry means that the letter F wi" be translated as the 
number 0 (FO is the hexadecimal value associated with 0). 
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Figure 10-45. Explanation of File Translation Coding Sheet 
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If the output file is to be translated, this entry means that 
the number 0 will be translated back into an F before being 
written out. You can think of the character associated with 
the value in the Entry column as being the character read in 
or printed out. On the other hand, the character associated 
with the values in the' Replaced By column is the character 
represented in the machine (Figure 10-46). 

Differences Between File Translation and Alternate 
Collating Sequence 

Because of the similarity of entries used in coding an alter­
nate collating sequence and a file translation, these functions 
may seem identical. They are not, however. The difference 
occurs in the way the program works with the characters in­
volved. 

When alternate collating sequence is used, the characters 
are altered only temporarily for sequencing operations. 
The original bit combination of the character, obtained 
from the punch combination for that character, is not 
changed. Temporary substitution of another bit combina­
tion is done instead. 

For file translation, bit combinations are actually changed. 
As a result, one character is changed (translated) into an­
other. This translation occurs before your program instruc­
tions are executed. 

What Files Should Be Translated? 

Any input files which contain information recorded in 
coded form should be translated if correct results are to be 
obtained. All characters which you specify to be translated 
are translated whenever they are encountered. This means 
if you specify an F to be translated to 0, all F's read in will 
be translated. When there are several other fields on the 
cards in addition to the one containing coded information, 
remember all characters specified to be translated are trans­
lated regardless of fields. 

When printing or punching information out, you mayor 
may not find it necessary to specify file translation for the 
output files. If you have translated (decoded) your input 
file, you should translate information back into coded form 
before it is written or punched out. If all F's are translated 
as D's when read in, then all D's should be translated to F's 
before they are put out. Keep in mind that only characters 
which you specify are involved in the retranslation. 
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-
-
-
-

EFZTGF 

Output File 

System/3 
Replaced 
ByfTakes 

Code Graphic Entry Place Of Code 

10011001 99 11001100 
10011010 9A 11001101 
10011011 9B 11001110 ' 
10011100 9C 11001111 
10011101 90 11010000 
10011110 9E 11010001 
10011111 9F 11010010 
10100000 AO 11010011 
10100001 Al 11010100 
10100010 A2 11010101 
10100011 A3 11010110 
10100100 A4 11010111 
10100101 A5 11011000 
10100110 A6 11011001 
10100111 A7 11011010 
10101000 A8 11011011 
10101001 A9 11011100 
10101010 AA 11011101 
10101011 AB 11011110 
10101100 AC 11011111 
10101101 AD 11100000 
10101110 AE 11100001 
10101111 AF 11100010 
10110000 BO 11100011 
10110001 Bl 11100100 
10110010 B2 11100101 
10110011 B3 11100110 
10110100 B4 11100111 
10110101 B5 11101000 
10110110 B6 11101001 
10110111 B7 11101010 
10111000 B8 11101011 
10111001 B9 11101100 
10111010 BA 11101101 
10111011 8B 11101110 
10111100 BC 11101111 
10111101 BO 11110000 
10111110 BE 11110001 
10111111 BF 11110010 
11000000 CO 11110011 
11000001 A Cl &7 11110100 
11000010 B C2 11110101 
11000011 C C3 11110110 
11000100 0 C4 F~ 11110111 

~'*~~-
E C5 F5 11111000 F--r--=. .. 

r:cd 11111001 C6 
11000111 
11001000 
11001001 
11001010 
11001011 

G C7 F¥ 11111010 
H C8 11111011 
I C9 /:1 11111100 

CA 11111101 
CB 11111110 

11111111 

File Translation specifications used 
for translating both input and output 
files as follows: 

FIT Z G ERA L 0 

I I I I I I I I I I 
o 1 2 3 4 5 6 789 

Form X21·9096 
Printed in U.S.A. 

/ 

System/3 
Replaced 
ByfTakes 

Graphic Entry Place Of 

CC 
CO 
CE 
CF 

} 00 
J 01 
K 02 
L 03 F8 
M 04 
N 05 
0 06 
P 07 
a DB 
R 09 1=';' 

OA 
DB 
DC 
DO 
DE 
OF 
EO 
El 

S E2 
T. E3 F.2 
U E4 
V E5 
W E6 
X E7 
Y E8 
Z E9 F=3 

EA 
E8 
EC 
ED 
EE 
EF 

0 FO 
1 Fl 
2 F2 
3 F3 ' 
4 F4 
5 F5 
6 F6 
7 F7 
8 F8 
9 F9 

FA 
FB 
FC 
FO 
FE 
FF 



If you'do not specify file translation for output files, in­
formation is put out exactly as it is in the machine. If you 

'do not intend to translate card or printer output files, be 
// certain that all characters from the input file are translated 

into a value 'associated with a printable graphic. Anyhexa­
decimal value which does not have an associated graphic 
cannot be written or punched out (Figure 10-47).' If an un­
printable graphic is specified to be put out, a blank appears 
in its place. 

International Business Machines Corporation 

'TION TABLE AND ALTERNATE COLLATING SEQUENCE CODING SHEET 

I Syste~:3 I 
Entry 

"I; 

lational Business Machin es Corporation 

_: ALTERNATE CO LLATING SEQUENCE CODING SHEET 

I 

j 

·am/3 I 
Replaced 
ByITakes 

ntry Place Of 

I 
-

changed 
not be 

C6 (F) when 
to an AO can 
printed for A 
no associate 
The printer 
file must be 
lated so that 
will print ou 

o has 
d graphic. 
output 
trans-
AO 

t as F. 

'-

Code 

10011001 
10011010 
10011011 
10011100 
10011101 
10011110 
10011111 
10100000 
10100001 
10100010 
10100011 
10100100 
10100101 
10100110 
10100111 
10101000 
10101001 
10101010 
10101011 
10101100 
10101101 
10101110 
10101111 
10110000 
10110001 
10110010 
10110011 
10110100 
10110101 
10110110 
10110111 
10111000 
10111001 
10111010 
10111011 
10111100 
10111101 
10111110 
10111111 
11000000 
11000001 
11000010 
11000011 
11000100 

11°0Q!9~ 
11000110 
11000111 
11001000 
11001001 
11001010 
11001011 

\ Figure 10-47. Printable Graphics 
I 

/ 

System/3· 
Graphic Entry 

99 
9A 
9B 
9C 
90 
9E --- 9F , AO 

A" 
A2\ 
A31 
A4 
A~ \ 

A6 I 
A7 \ 
AB J 
A9 \ 
AA \ 
AB I 
AC .-
AD \ 
AE \ 
AF \ 
BO \ 
Bl \ 
B2 
B3 
B4 
B5 
B6 
B7 
BS 
B9 
BA 
BB 
BC 
BO 
BE 
BF 
co 

A Cl 
B C2 
C C3 
0 C4 

C5_ 
F C6 
G C7 
H C8 

C9 
CA 
CB 

Replaced 
System/3 ByITakes 

Place Of Code Graphic 

r+oi:::6~ _. 
- 10011011 -

10011100 
10011101 
10011110 
10011111 
10100000 
10100001 
10100010 

Replaced 10100011 

ByITakes 10100100 
Place Of 10100101 

10100110 
10100111 
10101000 
10101001 
10101010 
10101011 
10101100 
10101101 
10101110 
10101111 
10110000 ' 
10110001 
10110010 
10110011 
10110100 
10110101 
10110110 
10110111 
10111000 
10111001 
10111010 
10111011 
10111100 
10111101 
10111110 
10111111 
11000000 
11000001 A 
11000010 B 
11000011 C 
11000100 0 
11000101 E 

11000110 F 
11000111 G 
11001000 H 
11001001 I 
11001010 
11001011 

Form X21·9096 
Printed in U.S.A. 

Replaced Replaced 
ByITakes System/3 By/Takes 

Entry Place Of Code Graphic Entry Place Of 

99 11001100 CC 
9A 11001101 CO 
9B 11001110 CE 
9C 11001111 CF 
90 11010000 } DO 
9E 11010001 J 01 
9F 11010010 K 02 
AO 11010011 L 03 
Al 11010100 M 04 
A2 11010101 N 05 
A3 11010110 0 06 
A4 11010111 P 07 
A5 

~-:::-- 9 08 
A6 R 09 
A7 11011010 OA 
AS 11011011 DB 
A9 11011100 DC 
AA 11011101 DO 
AB 11011110 DE 
AC 11011111 OF 
AD 11100000 EO 
AE 11100001 El 
AF 11100010 S E2 
BO 11100011 T E3 
Bl 11100100 U E4 
B2 11100101 V E5 
B3 11100110 W E6 
B4 11100111 X E7 
B5 11101000 Y EB 
B6 11101001 Z E9 
B7 11101010 EA 
B8 11101011 EB 
B9 11101100 EC .. --
BA 11101101 ED 
BB 11101110 EE 
BC 11101111 --- EF 
BO 11110000 0 FO 
BE 11110001 1 Fl 
BF 11110010 2 ./ F2 ., 
co 11110011 ;Y F3 
Cl 111101cV 4 F4 
C2 111l¢ill 5 F5 
C3 4,{:~::~ 6 F6 
C4 ./ 7 F7 
C5 ./ 11111000 8 FB 
C6 Fa>' 11111001 9 F9 
C7 11111010 FA 
C8 11111011 FB 
C9 11111100 FC 
CA 11111101 FO 
CB 11111110 FE 

11111111 FF 

C6 (F) when changed 
to a FO will print 
out as a zero. No 
further translation 
is necessary. 

Working With Data Structure 10-47 



Recording Specifications for the Translation Table 

After you have written all specifications for file translation, 

you can record them so that they can be entered into the 
system. Records containing these specifications must be 

formatted as follows: 

Positions 

1-6 
or 

1·8 

7-8 

9-96 

Entry 

*FILES 

A filename 

Blank if not required 

Numerical values involved in translating 

characters 

If all files (both input and output) are to be translated, use 
the entry *F I LES in positions 1 through 6. If only one file 

is translated, use that filename in positions 1 through 8. If 
several, but not all files, are to be translated, you must for­
mat separate records for each file. 

, I n positions 9 through 96, there are 22 groups of four posi­
tions. Each group (9-12,,13-16, etc.) must contain two 

hexadecimal values involved in the translating of one char­
acter. The first two positions of the group are for the hexa­

decimal value taken from the Entry column of the Transla­
tion Table and Alternate Collating Sequence Coding Sheet. 

The last two positions are for the hexadecimal value taken 

from the Replaced By column of the coding sheet. 

10-48 

More than one record can be used to specify the characters 
which must be translated. However, each additional record 

must be formatted in the same way as the first. All records 
for one file must be grouped together. An error will occur 
if four records are entered in the following order: 

1. FILEA 

2. FILEA 

3. FILEB 

4. FILEA 

Also, the first blank appearing in positions 9 through 96 is 
recognized by the computer as the end of the translation 

specifications. Consequently blanks should not appear be­
tween pairs of hexadecimal values. 

A record containing * *L? (two asterisks and a blank) in posi­

tions 1 through 3 must precede the file translation records. 

All records used for file translation except the RPG II con­
trol card must follow RPG II input, calculation, and output 
specifications and must precede any tables or alternate col­
lating sequence records used. 

/ 



) 

Character Structure 

1. Into what two portions may every column of a 96-column card and every byte in 
storage and on disk be divided? 

2. Do all characters that have an A zone punched in the zone portion of a 96-column 
card have the same zone representation in storage? Why or why not? 

3. Calculate the numerical value of each of the following binary numbers as recorded in 
one byte of storage: 
a. 11000100. 
b. 11010101. 
c. 11101000. 
d. 11110011. 

4. Express the numerical value of the bytes shown in Question 3 as a pair of numbers 
(hexadecimal value), rather than as a single value. 

Collating Sequence of Characters 

5. What does the computer use to determine the collating sequence of characters? 

6. Arrange the following characters in ascending collating sequence. Arrange the same 
characters in ascending collating sequence by zone and digit. 

Character Hexadecimal 

I 
Numerical 

Value Value 

C C3 195 

I 61 97 

p 07 215 

J 01 209 

* 5C 92 

T E3 227 

R 09 217 

4 F4 245 

6- 50 80 

9 F9 249 

0 FO 240 

Review 10 

Review 10 10-49 
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Altering the Collating Sequence 

7. Fill in the Alternate Collating Sequence Coding Sheet to: 
a. I nsert a U between U and V (use the # sign to represent U). 
b. Make a blank fall in the same sequence as zero. 

Show how this information would be recorded in an alternate collating sequence 
record. 

8. I n what RPG II operations is the alternate collating sequence used? . 

9. Where is the sign located in a numeric field?· 

Altering the Structure of Characters 

10. The TESTZ operation checks the zones of: 
a. any position in a field. 
b. only the low-order position in the field. 
c. only the high-order position in a field. 

11. A field may be alphameric for any move zone operations. Check those fields (Factor 
2, Result) which can be numeric for the following move zone operations: 

Operation Factor 2 Result 

a. MHLZO 

b. MLHZO 

c. MLLZO 

d. MHHZO 

12. Code the calculation specifications to make the contents of a positive numeric 
AMTDUE field negative. 

Translating Characters 

13. What is the difference between the way the computer works with characters involved 
in an alternate collating sequence and the way it works with characters involved in 
file translation? 

14. Fill in the coding forms to translate A's to l's and 8's to 3's. Show how these speci­
fications would be recorded in a translation table record when all files are to be 
translated. 

( 
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Answers To Review 10 

1. Zone and digit. 

2. All characters which have the same zone punch in a 96-column card do not neces­
sarily have the same zone representation in storage. There are four zone bits for 

3. 

4. 

5. 

each character in storage and only two zone positions in a 96-column card column. 
Therefore a translation must take place when the character is read. The computer 
checks the entire punch combination (both zone and digit) of a character to determine 
which bits are turned on or off in order to represent the character in storage. 

a. 196 
1 o 0 o 1 0 0 

128+64+0+0 + 0+4+0+0 = 196 
b. 213 
c. 232 
d.243 

a. C4 
1 1 0 0 o 1 0 0 

C = 8+4+0+0 + 0+4+0+0 = 4 
b. D5 
c. E8 
d. F3 

The computer uses the numerical values associated with characters to determine the 
collating sequence of characters. 

Answers To Review 10 10-51 
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6. When characters are collated by zone and digit, they are collated in this order: 

Character Numerical 
Value 

& 80 

* 92 

/ 97 

C 195 

J 209 

p 215 

R 217 

T 227 

0 240 

4 244 

9 249 

When characters are collated by zone the left half of the hexadecimal value is used to 
determine the order; when collating by digit the right half of the hexadecimal value is 
used. When characters are collated by zone or digit, several may hold the same posi­
tion in the sequence and thus belong in the same group. Within that group they may 
hold any position. 

Characters collated by zone are in this order: 

Character 

/ 

C 

T 

Hexadecimal 
Value Used 

£0 

~C 

61 

Q3 

Q7 

~1 

.Q9 

E3 

F4 

F9 

FO 

* Characters within brackets 
may be in any order since 
they are in the same group. 

Characters collated by digit are in this order: 

I 
Hexadecimal 

Character Value Used 

0 } FO 

* 
& 5Q 

/ } 61 

* 
J 01 

C } . C~ 

T E3 

4 F4 

p 07 

R } . 09 

9 F9 

* 5C 

* Characters within brackets 
may be in any order since 
they are in the same group. 

,/ 

...... 



7. 

International Business Machines Corporation Form X21·9096 
Printed in U.S.A. 

TRANSLATION TABLE AND ALTERNATE COLLATING SEQUENCE CODING SHEET ) 
System/3 

Replaced 
System/3 

Replaced 
System/3 

Replaced 
Systcm/3 

Replaced 
ByfTakes ByfTakes ByfTakes ByfTakes 

Code Graphic Entry Place Of Code Graphic Entry Place Of Code Graphic Entry Place Of Code Graphic Entry Place Of 

~. 33 01100110 66 10011001 99 11001100 CC 
00110100 34 01100111 67 10011010 9A 11001101 CO 
00110101 35 01101000 68 10011011 9B ~10Qlli.'L 

-~-- ~ 
00110110 36 01101001 69 10011100 9C 11001111 CF 
00110111 37 01101010 6A 10011101 90 11010000 } DO 
00111000 38 01101011 6B 10011110 9E 11010001 J 01 
00111001 39 01101100 % 6C 10011111 9F 11010010 K 02 
00111010 3A 01101101 - 60 10100000 AO 11010011 L 03 
00111011 3B 01101110 > 6E 10100001 Al 11010100 M 04 
00111100 3C 01101111 ? 6F 10100010 A2 11010101 N _OS 
00111101 3D 01110000 70 10100011 A3 11010110 0 06 
00111110 3E 01110001 71 10100100 A4 11010111 P 07 
00111111 3F 01110010 72 10100101 A5 11011000 a 08 
01000000 Blank 40 Fm 01110011 73 10100110 A6 11011001 R 09 
01000001 " 41 01110100 74 10100111 A7 11011010 OA 
01000010 '\ 42 01110101 75 10101000 A8 11011011 DB 
01000011 \. 43 01110110 76 10101001 A9 11011100 DC 
01000100 \. 44 01110111 77 10101010 AA 11011101 DO 
01000101 45 01111000 78 10101011 AB 11011110 DE 
01000110 46 01111001 79 10101100 AC 11011111 OF 
01000111 -\.47 01111010 .• :~:::.;. 7A 10101101 AD 11100000 EO 
01001000 ~ 01111011 ::#'::: 7B 10101110 AE 11100001 El 
01001001 4~ 01111100 ':~~::: -~ 10101111 AF 11100010 S E2 
01001010 ¢ 4A\. 01111101 70 - ~ .112.110000 BO 11100011 T E3 
01001011 4B \. 01111110 = 7E 1011uuu - Bl 11100100 ::U:::', E4 
01001100 < 4C ~ 01111111 " 7F 10110010 B2 ---. 11100101 ::: ::V:::::: E5 
01001101 ( 40 10000000 80 10110011 B3 ~::: :W::::: E6 
01001110 + 4E \. 10000001 81 10110100 B4 11100111 ::: X::::: E7 
01001111 I 4F --- 10000010 B2 10110101 B5 11101000 ::: y::::' E8 
01010000 & 50 "'rn08QQ..l, 83 10110110 B6 11101001 ::: Z::::: E9 
01010001 51 10000100 -- Jl4 10110111 B7 11101010 ::: ::::::::::., EA 
01010010 52 10000101 85-- 10111000 B8 11101011 

... 
EB 

01010011 53 10000110 86 r-- '-WJ..llOOI B9 11101100 EC 
01010100 54 10000111 87 101110llr- ............... BA 11101101 ED 
01010101 55_ 10001000 88 10111011 r-M-- 11101110 EE 
01010110 56 10001001 89 10111100 BC --- 11101111 . ::::::~:" EF 
01010111 57 10001010 8A 10111101 BO 1l"T'roe9Q..':: :0;::::: FO 
01011000 58 10001011 8B 10111110 BE 11110001 ::: ::t::::::: Fl 
01011001 59 10001100 8C 10111111 BF 11110010 '.~: .. '. F2 
01011010 ! 5A 10001101 -80 11000000 CO 11110011 3 F3 
01011011 $ 5B 10001110 8E 11000001 A Cl 11110100 4 F4 
01011100 5C 10001111 8F 11000010 B C2 11110101 5 F5 
01011101 ) 50 10010000 90 11000011 C C3 11110110 6 F6 
01011110 5E 10010001 91 11000100 0 C4 11110111 7 F7 
01011111 -, 5F ~. 92 11000101 E ~- 11111000 8 F8 
01100000 60 93 1iOo011o 'F-- C6 11111001 9 F9 

) 
01100001 / 61 10010100 94 11000111 G C7 11111010 FA 
01100010 62 10010101 95 11001000 H C8 11111011 FB 
01100011 63 10010110 96 11001001 I C9 11111100 FC 
01100100 64 10010111 97 11001010 CA 11111101 FO 
01100101 65 10011000 98 11001011 CB 11111110 FE 

11111111 FF 

ALTSEQ 4~F0E57BE6E5E7E6E8E7E9E8 
1 2 3 .. 5 Ii 1 • 9 10 11 12 Il M 15 11 17 18 It 20 21 2.2 Z3 24 25 26 27 21 29 30 31 32 

E AE9 

~M"~~mm~m"m~~~m~~~~~m~~~w~mmmmm~ 
B B 
A A 
8 8 
4 4 
2 2 

~I 2 3' "7"W"UU~~~~~~ro~un~~~naH~~U~ 
A A 
8 8 
4 4 
2 2 

~u~~~n»»~~UO«6"a"d~~~~~~~~»~~~~nH~ 
A A 
8 8 
4 4 
2 2 

1 "H~H"Mnnn»nnnnn~~~n"~"~""~~"n"""' 
18N37oo 

) 
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8. An alternate collating sequence is used only for alphameric compare operations and 
matching or sequence checking operations done on match fields. 

9. 

10. 

11. 

12. 

The sign of a numeric field must be in the low-order (rightmost) position of the low­
order byte. 

C 

Factor 2 Result Field 
a. X 
b. X 
c. X X 
d. 

RPG CALCULATION SPECIFICATIONS Form GX21·9093 
Printed in U.S.A. 

IBM Internatlonel Busin ... MKhine Corporation 

Program 

Programmer 

C 
~ 

~ 
Line ~ 

~ 
~ ~ 

3 4 5 6 9 10 

0 1 C 

o 2 c 
o 3 C 
~ -

10-54 

12 757677787980 

Date 
Page [[] of _ ~~:;~f:ation I I I I I I I 

Indicators Result Field 
Resulting 
Indicators 

At 1 :i ~ 
Arithmetic 

Factor 1 Operation Factor 2 Plus IMinusl Zero Comments 
lS ~ Compar. 

Name Length ~i 1>211<211-2 

b b ~~ 
Lookup(Factor 2)is 
High Low Equal z z 

1112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 26 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 5657 5859 60 61 62 63 64 65 68 67 68 69 70 71 72 73 74 

I I I W'-1 1

,., I, 2. ~, lJ I AM IrlD I'l F= 

IORI MIL It ~ ~I .1 ' AM ITn II ~ 

I I I 
I I I 

13. I n file translation a character is actually translated into another character because the 
computer changes bit combinations. All affected characters are changed for the entire 
program. The bit combinations for characters involved in an alternate collating 
sequence are not changed. Bit combinations are substituted for others during se­
quencing operations only. 

/ 
I 
\ ........ 



\ 
) 

) 

) 

Code 

00110011 
00110100 
00110101 
00110110 
00110111 
00111000 
00111001 
00111010 
00111011 
00111100 
00111101 
00111110 
00111111 
01000000 
01000001 
01000010 
01000011 
01000100 
01000101 
01000110 
01000111 
01001000 
01001001 
01001010 
01001011 
01001100 
01001101 
01001110 
01001111 
01010000 
01010001 
01010010 
01010011 
01010100 
01010101 
01010110 
01010111 
01011000 
01011001 
01011010 
01011011 
01011100 
01011101 
01011110 
01011111 
01100000 
01100001 
01100010 
01100011 
01100100 
01100101 

System/3 
Graphic 

Blank 

¢ 

< 
( 

+ 
I 
& 

! 
$ 

) 

-, 

J 

14. 

International Business Machines Corporation 

TRANSLATION.TABLE AND ALTERNATE COLLATING SEQUENCE CODING SHEET 

Replaced 
ByfTakes 

Entry Place Of 

33 
34 
35 
36 
37 
38 
39 
3A 
3B 
3C 
3D 
3E 
3F 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
4A 
4B 
4C 
40 
4E 
4F 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
5A 
5B 
5C 
50 
5E 
5F 
60 
61 
62 
63 
64 
65 

Replaced 
System/3 

Replaced 
System/3 ByfTakes ByfTakes 

Code Graphic Entry Place Of Code Graehic Entry Place Of 

01100110 66 10011001, 99 
01100111 67 10011010 9A 
01101000 68 10011011 9B 
01101001 69 10011100 9C 
01101010 6A 10011101 90 
01101011 6B 10011110 9E 
01101100 % 6C 10011111 9F 
01101101 - 60 10100000 AO 
01101110 > 6E 10100001 AI 
01101111 ? 6F 10100010 A2 
01110000 70 10100011 A3 
01110001 71 10100100 A4 
01110010 72 10100101 A5 
01110011 73 10100110 A6 
01110100 74 10100111 A7 
01110101 75 10101000 A8 
01110110 76 10101001 A9 
01110111 77 10101010 AA 
01111000 78 10101011 AB 
01111001 79 10101100 AC 
01111010 : 7A 10101101 AD 
01111011 # 7B 10101110 AE 
01111100 @ 7C 10101111 AF 
01111101 70 10110000 BO 
01111110 = 7E 10110001 Bl 
01111111 " 7F 10110010 B2 
10000000 80 10110011 B3 
10000001 81 10110100 B4 
10000010 82 10110101 B5 
10000011 83 10110110 B6 
10000100 84 10110111 B7 
10000101 85 10111000 B8 
10000110 86 10111001 B9 
10000111 87 10111010 BA 
10001000 88 10111011 BB 
10001001 89 10111100 BC 
10001010 8A 10111101 BO 
10001011 8B 10111110 BE 
10001100 8C 10111111 BF 
10001101 80 11000000 CO 
10001110 8E 11000001 A Cl Fl 
10001111 8F 11000010 B C2 F~ 
10010000 90 11000011 C C3 
10010001 91 11000100 0 C4 
10010010 92 11000101 E C5 
10010011 93 11000110 F C6 
10010100 94 11000111 G C7 
10010101 95 11001000 H C8 
10010110 96 11001001 I C9 
10010111 97 11001010 CA 
10011000 98 11001011 CB 

*FILES C1F1C2F3 

~~~~~mm~~~m~~~mmro~M$m~M~~~~m~mmm 

B B 
A A 
8 8 
4 4 
2 2 

1 I 2 3 • 5 • 7 • 9 10 \I 12 13 .,. 15 \6 17 18 19 20 21 22 23 2' 25 26 272. 2. 30 3\ 32 1 
B B 
A A 
8 8 
4 4 
2 2 

~n~~~n~n~~uo«~~~~uro~~~~M~~"M~~~~"~ 
A A 
8 8 
4 
2 

IBM 3700 

4 
2 

Form X21·9096 
Printed in U.S.A. 

Replaced 
System/3 ByfTakes 

Code Graphic Entry Place Of 

11001100 CC 
11001101 CO 
11001110 CE 
11001111 CF 
11010000 } DO 
11010001 J 01 
11010010 K 02 
11010011 L 03 
11010100 M 04 
11010101 N 05 
11010110 0 06 
11010111 P 07 
11011000 Q 08 
11011001 R 09 
11011010 OA 
11011011 DB 
11011100 DC 
11011101 DO 
11011110 DE 
11011111 OF 
11100000 EO 
11100001 El 
11100010 S E2 
11100011 T E::l 
11100100 LT E4 
11100101 V E5 
11100110 W E6 
11100111 X E7 
11101000 Y E8 
11101001 Z E9 
11101010 EA 
11101011 EB 
11101100· EC 
11101101 ED 
11101110 EE 
11101111 EF 
11110000 0 FO 
11110001 1 Fl 
11110010 2 F2 
11110011 3 F3 
11110100 4 F4 
11110101 5 F5 
11110110 6 F6 
11110111 7 F7 
11111000 8 F8 
11111001 9 F9 
11111010 FA 
11111011 FB 
11111100 FC 
11111101 FO 
11111110 FE 
11111111 FF 

Answers To Review 1 0 10-55 
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Chapter 11. DEBUG 

CHAPTER 11 DESCRIBES: 

How to use the DEBUG operation. 

Format of records created by DEBUG. 

·BEFORE READING THIS CHAPTER YOU SHOULD BE ABLE TO DESCRIBE: 

RPG Illogic for indicators (see Chapter 1, RPG /I Logic). 

AFTER READING THIS CHAPTER YOU SHOULD BE ABLE TO: 

Code the Control Card and Calculation specifications necessary to employ the 
DEBUG operation. 

Place the DeBUG operation within your program so that it will provide meaningful 
data. 

Note: You can use the review questions at the end of this chapter to test your com­
prehension of this topic. Answers follow the review questions. 

DeBUG 11·1 



INTRODUCTION ',' 

A program that you write may not always work perfectly 
the first time or even the first few times it is run. The 
reason for this is that the program contains errors - errors 
that you were not aware you were making when you wrote 
the program. Some of the errors you can make are easy to 
find; others may be very difficult to find. Nevertheless, 
they all have to be corrected. But how do you do this? 
Where do you start? 

Just knowing the types of errors which are commonly made 
can give you a hint as to w,hat YOLJ shoLJld check., Most of 
the errors made fall into o~e of the fol'lowlng'tategories: ,.,,' 

• Incorrect use of RPG II entries on the specification~ 
sheets. 

• Errors in describing input data or the format bfoutput 
data. 

It would certainly be helpful to you to find out just how 
far along in your program everything is working correctly. 
But how can you find out information your program is 
working with at various points in your program? 

The RPG II language has a special operation code which 
shows you so~e 'ofth~ 'i'nfor~ati~~'th'e'computer is work­

ing with. This c()de is known as the DEBUG code. The 
code received it~"name from the slang term "bugs" which 
is used to mean errors in a program. To debug a program, 
, , I :' . .' ~ " . .'. ~: ! J I ';, 

therefore, means'to get all the errors out of it. This is what 
the DEBUG code helps you do. 

" The' DEBUG cotJe will"ciausec{maximum of two different 
types of records to be printed or punched out showing 

','ybu: ',', ", 

• What data is contained in a specified field. 

• What indicators are on. 
, ~'. J I, '.f i . ~ . . 

• Errors in specifying the calculation operations. One of the most commonerror~ found in a program is the 
incorrect use of indicators. If the programmer fails to 

• Specifying calclJl~ti~n'operationsin':the wro:ng se'quence. I :"",'" thoroughly understand RPG' I i"logfc, he may condition an 

The RPG II Compiler, when compiling your program, will 
diagnose the specificatiohs t6 see if they contain errors. 1(' 
they do, the compiler will print messages teliirig:you the'" 
errors made. In this way, you can find errors made in the 
specifications. 

USING THE DEBUG FUNCTION 

You may, however, have made all correct entries on the 
sheets and still get the wrong results. What can you do 
then? You can, of course, check through your work. But 
this does not always show you where the error(s) lies. 

Sometimes, the specifications you write will not cause the 
computer to do what you think they will. It is often pos­
sible to miss an error because you assume that a statement 
or group of statements needed to perform a certain task 
work correctly, when, in fact, they do not. For example, 
you may pass statement 06 believing it is correct when it is 
not and spend hours looking for errors in the rest of the 
statements which are really correct. 

r', 
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operation using an indicator which he thinks is on when it 
is really not. Thus the program does not work properly. 

If,' at any poiht'in your calculatiOn's, you want to check to 
see if you are using indicators properly you can specify 
DEBUG. This code will cause a record to be put out show­
ing what indicators are on at the point DEBUG is specified. 
If you wish to know the contents of a field in addition to 
knowing what indicators are on, you can also specify so in 
the DEBUG statement. A second record type will then be 
put out showing the contents of the field. 

Specifications for DEBUG 

When using DEBUG, the first specification which you must 
make is on the control card. A 1 in column 15 indicates 
that DEBUG is going to be used (see Figure 11-1). If this 
column is left blank, all DEBUG statements will be treated 
as comments. 

Then in columns 28-32 (Operation) on the Calcultion 
sheet, specify the code DEBUG. You may specify it at any 
point in the calculations and as many times as you want. 

For each DEBUG statement, enter in columns 33-42 (Factor 

/ 

2) the name of the file on which DEBUG records will be 
written or punched (see Figure 11-1). Use the file name 

previously assigned on the File Description sheet. The same 
output file must be used for all DEBUG operations in a pro- ( 
gram. \ 

" ", 
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RPG CONTROL CARD AND FILE DESCRIPTION SPECIFICATIONS GX21-9092 UMI05O· 
P\-intedinU.S.A. 

IBM International Business Machine Corporation 

Program 

Programmer Date 

Control Card Specifications 

all DEBUG specifications will be treated_as comments. 

RPG CALCULATION SPECIFICATIONS 
IBM International Business Machine Corporation 

Program 

Programmer Date 

C Indicators Result Field 
~ 

I--- 0_ 

AL At 2 -'0: 
;iQ Factor 1 Operation Factor 2 .g £ 

~~~ ~ ~ Name Length Line t- 15 a: ~~ E E c/) .. ~ 15 15 ~ ~ ~ 8 5 ~ z Z 

3 4 5 6 7 8 9 10 11 t2 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 2829 30 31 32 33 J4 35 36 37 J8 J9 40 41 42 4J 44 45 46 47 48 49 50 51 52 53 

0 1 C 

o 2 C 

o 3 C !nlcr- Ir.. '" II T PI IL 'E. 
o 4 c 
o 5 ,.. 

V '->-
o 6 DEBUG may be specified at IL ..... 

1-1-
any point in the program. 1,\ 1""-_ o 7 ....Ir EB JG hJ T'F III ~ '-I-

\ o 8 C 

o 9 C " 1 0 c \ 

I I C \ 

I 2 C Inl~t:l ~~ Ilf I~:r IL iE-
I 3 C 

Figure 11-1. Specifications for DEBUG, 

75 76 77 78 79 80 

::,,!~af:tioo I I I I I I I 

i~~~OO~~~~~oo~Mroronnn~ 

11T1111-[111 1 1 rill 1 

1 2 

Page [DOf_ 

Resulting 
Indicators 

Arithmetic 

Plus IMinusl Zero 
Compare 

,>2£1<21,-2 

LookuplFactor 2)is 
High Low Equal 

Form GX21·9093 
Printed in U.S.A. 

75 76 77 78 79 80 

~~~~;~f:tion I I I I I I I 

i 

Comments 

54 55 56 57 58 59 60 61 62 63 64 65 66 67 M 69 70 71 72 73 74 
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The ent\jes just descri~ed will give you a record showing 
what indicators are on. If you also want to know the con­
tents of a field, you must make another entry: The name 
of the field whose value you wish to know must be entered 
as the Result ,Field in Columns 43~48 (see Figure 11-2, in­
sert A). 

Columns 18-27 (Factor 1) are optional. If you have several 

DEBUG statements, you may wish to know which records 
were caused by a particular DEBUG statement. You can 
name the DEBUG statement by entering a literal in columns 

18-27. This name will then be included in the records which 
the statement causes to be put out (see ·Figure 11-2, insert 
B). 

Columns 7-17 may contain any valid conditioning indicator. 
The external indicators Ul-U8 are most often used here. 
They make the DEBUG statement optional. Through their 
u'se you can establish, prior to a run, whether or not you 

wish to use DEBUG (see Chapter 5, Controlling Operations 
in an RPG /I Program for uses of Ul to U8). Columns 
53-59 cannot be used for the DEBUG statement. 

Format of Records Created by DEBl)G 

Two records may be created by the DEBUG operation. 
Record 1 is required; Record 2 is optional. Record 1 (Fig­
ure 11-3) will look like this: 

Positions 

1-8 

9·16 

17-18 

19-33 

34 

35-37, 
38-40, 
etc. 

Entry 

DEBUG = 

The name entered in Factor 1 of the de­
bug statement. These columns will be 

blank if no entry is found in Factor 1. 

Blank 

INDICATORS ON = 

Blank 

Name of the indicators which are on. 
Each indicator is followed by a blank. 
If a large number of indicators are on, 
more than one record may be requir~d 
to show all indicators. 

RPG CALCULATION SPECIFICATIONS Form GX21-9093 
Prlnted!n U.S.A. 

IBM Intern.tional Business Machine Corpor.t~on 
1 2 75 76 77 78 79 80 

Program 

Programmer Date :~;~;'ation I I I I I I I Page [00'_ 

C Indicators Result Field 
R .. ulting 

~ Indicators --- ~~ ~L Jd 

Arithmetic 

Factor 1 Operation Factor 2 Plus JMinusJ Zero Comments 

~~~ Compare 
Line Name Length 1>211<211-2 I- '0 a: 

E ::: en 
'0 '0 Lookup(Factor 21is 

~85~ z z High Low Equal 
3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 2829 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 4i; 47 48 49 50 51 54 55 5657 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 

o 1 C 

o 2 C 

a 3 C ® 1"'1J::IA r...r IT~ Ir LIE. !=Lr IE.IL " plR [INT trJ\l nit r:II IFIL 10 
o 4 C I I I 

o ; c I~ 
\ I .... ... 1 .... I .... , ' OE. IBJ r .. 1"'1 Jtr Ftr IE J:r 1:1 r N,Jl 1'11,; nle R ,:,.. 

a 6 C 
I I I I 

Figure 11-2. Additional Entries Which Can Be Made for DEBUG 
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Record 2 (Figure 11-3) will look like this: 

Positions 

1-14 

15 -

Entry 

FIELD VALUE = 

The contents of the field named as the 

result field in the debug statement. If 
the field is rather large, only 80 of the 
rightmost characters are displayed. 

Getting Results from DEBUG 

DEBUG will not automatically provide you with the specific 

reason your program is in error. But by showing the indica­

tor setting and contents of fields at various points, it can 

give you a clue as to where the error lies. From there, you 
will have to work through the logic of sections in your pro­
gram to find specific bugs. 

Placement of DEBUG 

DEBUG statements can be placed anywhere in the calcula­
tions. However much thought should be given to their posi­

tion. If they are not placed in proper positions, they may 

give misleading information and be of no help at all. For 

Record 1 

DEBUG = DEBUG 1 INDICATORS ON = 204202 11 MR 

Record 2 

FIELD VALUE = 005648219R 

Figure 11-3. Format of DEBUG Records 

example, if you are concerned about the status of an indica­
tor at a certain point in your program, be sure to position 

DEBUG so that the indicator has no chance to change be­
fore it is displayed. 

If you want to find out if a statement or group of state­
ments is working correctly you must know what is in the 
field involved immediately before and after the statement(s). 
This means placing DEBUG before and after the state­
ment(s) you are checking. In order to determine if the re­

sults obtained from these statements are correct, you will 

have to manually make the same calculations and compare 

the two results. In this case, however, you must make cer­
tain your own calculations are correct. Much time can be 

wasted trying to make the computer arrive at the same 

wrong answer you have calculated. 

Making Your Program Work for All Cas.es 

Be certain that you test your program to see that it will 

handle correctly all possible situations which might arise. 
If you test for only one or two situations, you can be sure 
your program works only for those situations. This means 

that the data you use to test your program be complete 
and valid so that it tests all possible situations. In this way, 
you can be sure your program can handle all situations 

without encountering hidden 'bugs'. 

DEBUG 11-5 
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1. What does DEBUG do in an RPG II program? 

2. Write a DEBUG statement to display on the file called OUTFILE a field called 
ANSWER and the indicators that are on at this point. Identify the DEBUG records 
with the constant - TEST1. What entries in other specification sheets must be made? 

Review ,11 
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Answers To Review 11 

1. DEBUG allows you to display the contents of a data field in your program and to list the 
indicators that are on. 

2. A 1 must be entered in column 15 of the RPG II control card. 

RPG CALCULATION SPECIFICATIONS Form GX21·9093 
Printed in U.S.A. 

IBM Intlm.,ionel Bu.ioeu MKhin. Corpor.~on 
1 2 75 76 77 78 79 80 

Page [00'_ ~~~;~':ation I I I I I I I Program 

Programmer Oat. 

C Indicators Result Field 
R .. ulting 

~ Indicators 

r-- 0_ 

Jd Jd :i ~ 
Arithmetic 

-'II: =0 Factor 1 Operation Factor 2 Plu. \Minus\ Zero Comments 
!~~ l!I ~ Compar. 

Line Name Length ~i 1>2\1<2\1-2 
~g~ Lookup(Factor 2lis 
&~5I 1> 15 ~ ~ z Z High Low Equal 

3 4 5 6 7 8 9 10 11 12 1314 15 16 17 18 Ii 20 21 22 23 24 25 26 27 26 29 30 31 32 33 34 35 36 37 36 39 40 41 42 43 44 45 46 47 48 49 50 51 52 63 54 55 5657 5859 50 61 62 63 64 65 66 67 68 69 70 71 72 73 74 

0 1 C 'IT I~~ h"lL I In:r is:. I. ~h IUT il=l1 LIE 1\ ~ ,..If'!! 

0 2 C 

o 3 C 

0 4 C 
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* (asterisk; star), printing on cards 4-3 
* * (look ahead fields) 5-21 
*PLACE 3-19 

conditioning by indicators 3-22 
used with EXCPT 7-26 

*PRINT (unformatted printing on cards) 4-6 

accumulating totals 5-59 
advancing printer forms 3-6 
aligning printer forms 3-12 
altering character structure 10-38 
altering the order of file processing 7-2 
alternate collating sequence 10-27 
alternating format 

arrays 9-3 
tables 8-12 

alternating processing of files 7-4 
AL TSEQ card 10-38 
arithmetic operations 

using.<1 results 5-13 
arrays 

accumulating groups of totals 9-14 
adding elements (XFOOT) 9-8 
array to array calculations 9-4 
calculations with single fields or constants 9-7 
compile time arrays 9-35 
defining 9-2 
of different lengths 9-7 
editing 9-11 
execution time 9-38 
indexing 9-20 
loading 

compile time 9-36 
execution time 9-38 
pre-execution time 9-36 

LOKUP 9-27 
MOVEA operation 9-44 
operation codes, restrictions 9-7 
output 

during a search 9-34 
of an entire array 9-9. 
of individual elements 9-22 

pre-execution time 9-36 
referencing all elements 9-4 
referencing individual elements 9-19 
referencing part of an element 9-23 

,. storing data into (see loading) 
when to use array instead of table 9-2 
XFOOT 9-8 

artificial control break (LO) 5-56 
asterisks, punctuating with 3-16 

automatic overflow (page formatting) 3-2 

balances (see editing) 
BEGSR (begin subroutine) operation code 5-48 
binary field operations 5-67 

BITOF operation code 5-67 
BITON operation code 5-67 
TESTB operation code 5-68 

binary format 10-19 
BITOF (set bits off) operation code 5-67 
BITON (set bits on) operation code 5-67 
bits (numerical value of) 10-13 
blank after function (with resulting indicators) 1-31 
branching in calculations 

backwards 5-42 
bypassing calculations 5-36 
for an error condition 5-41 
GOTO operation code 5-36 
in a matching records job 5-41 
repeating calculations 5-42 
TAG 5-36 

Index 

when different record types require different operations 5-41 
bypassing calculations 5-36 
bytes, definition 10-4 

calculation specifications 
using results of arithmetic operations 5-13 
for arrays 

accumulating groups of totals 9-14 
adding all fields (XFOOT) 9-8 
array to array 9-4. 
using single fields or constants 9-7 

binary field operations 5-67 
branching 5-36 
conditioning 5-7,5-12,5-59 
subroutines 5-44 
used to control input and output 7-1 
using table data 8-14 
(see also individual operation codes) 

card column structure 10-2 
card path, MFCU (diagram). 5-17 
card type, stacker selection based on 4-15 
cards, printing on 4-2 
cards, stacker selection of 4-14 
carriage tractors (see dual feed carriage) 
catch-all record identifying indicator 2-15 
CHAIN operation code (see IBM Systeml3 RPG II Disk File 
Processing Programmer's Guide, GC21-7566) 

changing field type 5-34 
changing array data 

compile time 9-36 
execution time 9-38 
pre-execution time 9-36 

changing table data 
compile time 8-22 
pre-execution time 8-26 

Index X-1 



character set 10-2 
character groups with zones that test equal 10-9 
character structure 

altering 10-39 
on cards 10-6 
negative number 10-3 
in storage (core or disk) '10-4, 

characters, translating, 1 0-44 
checking tor duplicate records 

using look ahead 5-20 
using move operations 5·31 

checking sequence' of records 
using match fields 6-2 
using move operations 5-31 

checking sequence of record types 2·6 
codes, use in file translation 10-44 
collating sequence 

altering of 10-30 
ALTSEQcard 10-38 
specifications 
by zone or digit 

combined file 
definition 4-8 

10-38 
10-25 

used with look ahead 5-28 
used to read and punch the same card 4-8-
used with stacker selection 4-14,4-17 

compare operations 
using the results 5-14 

compile time arrays 9-35 
compile time tables 8-25 
conditioning calculations 

based on information in next card 5·17 
based on LOKUP operation 8·14,9·27 
based on results of other calculations - 5·12 
using external indicators 5-7' 
using halt indicators 5·2 
using overflow indicators 5-11 

conditioning use of input files 2~19, 2·22 ' 
conditioning operations when storing array data '9·49 
conditioning output operations '5·2 
conditioning subroutine statements 5·54 
consecutive file (see IBM System/3 RPG /I Disk File Processing 

Programmer's Guide, GC21·7566) 
in calculations with arrays 9· 7 
use in editing 3-18 

control break 2·2 
artificial (LO), 5-56 

control card 
alternate collating sequence 10-38 
file translation 10-48 
setting external indicators (Model 10 Card System) 2·21 

control fields 
definition 1·5 
logic for initial program cycles' 1·7 ' 
with field record re-fi:ltion '2·18' 
with match fields 6-34 
split control fields 2·5 

control group 
determining first only record in 5-26 
determining last record in 5·28 
incorrect records in 2·11 
number of each record type in 2·11 

optional record types in 2·'11 
order of record types in 2·6 
sequenced and unsequenced record types 2·14 
unexpected or unused record types in 2·14 

control level indicators 
artificial control break (LO) 5·56 
to condition calculations 5·59 
to condition subroutines 5·54 
fi rst cycle difference 1· 7 
general use 1·5 
group printing 5·59 
special use 5-55 

controlling printer output 3·1 
cycle, RP\.i Illogic 1·1 

first cycle 1·7 
last cycle 1·16 

dashes, punctuating with 
data structu re 1 0-1 

binary format 10-20 

3·16 

negative numbers 10-3 
packed decimal format 10-19 
unpacked decimal format 10-19 

DEBUG function 11·1 
format of debug records 11·4 

decimal positions in table entries 8-7 
demand files (READ operation) 7·24 

end-of.file indicator 7·24 
coding rules and considerations 7·26 

designing table. input records - 8-4 
detail time 

logic 1·6 
operations 1·4 

device name, dual carriage printers 
PRI NTER; PRI NTR2 3·28 
TRACTR1; TRACTR2 3·29 

digit, collating by 10-25 
digit portion of character 

card 10-2 
disk 10-4 

direct files (see IBM System/3 RPG II Disk File Processing 
Programmer's Guide, GC21·7566) 

dollar sign, punctuating with 3-14 
,fixed 3-14 
floating 3-14 

dual feed carriage printer 3·27 
dual input/output areas 5-69 
dummy match field 6-10 
duplicate information, printing (*PLACE) 3-19 

duplicating constants 3·24 
duplicate records, checking for 5-20 

edit codes 3-12 
chart 3-13 

edit words 3-12, 3-16 
editing 

definition 3-12 
arrays 9-11 
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with asterisks 3-16 
with blanks 3-18 
on cards 4-8 
with constants 3·18 
with dashes 3·16 
end position 3-19 
fixed dollar sign 3-14 
floating dollar sign 3-14 
zero balances 3-13 
zero suppression 3-13 

element 
array 9-2 
table 8-2 

end·of.file 
input file 2·23 
FORCE operation 7·11 
multi·file processing 6-30 
READ operation (demand files) 7·24 

end of job (see end·of·file external indicator; halt indicator; 
last record indicatod 

end position 
when editing 3-19 
when using *PLACE 3·22 

ENDSR operation code 5-48 
entries (see table entries) 
equal search condition 8-19 
error conditions 5-41 

(see also halt indicators, Hl·H9) 
errors in program, finding 11·1 
EXCPT operation code 7·26 

conditioning EXCPT 7·29 
used in a loop 5-42 
with *PLACE 7·26 

execution time arrays 9-38 
EXSR operation code 5-48 
extension specifications 

for arrays 9-2 
for one table 8-5 
for two tables 8-13 

external indicators (U1·U8) 
conditioning input files and calculation operations 5-7 
conditioning input files 2·19,2·22 
conditioning input files and output operations 5-8 
conditioning output file and output operations 5-9 
conditioning output operations only 5-11 
setting on Model 10 Card System !indicator contror'card) 2·21 
setting on Model 10 Disk System and Model 15 (SWITCH OCL 

statement) 2·21 
setting on Model 6 (SWITCH keyword) 2·22 

fetch overflow 3·8 
field indicators, logic 
field record relation 

with control fields 
with match fields 

1·25 

2·18 
6-8 

OR relationship with 2·16 
field scanning 9-23 
file designation 

'determining whether file should be primary or secondary 
file translation 10-42 

6-38 

'"\ I final totals, printing 5-59 

) 

first page (1 P) indicator, logic 1·13 
first program cycle 1· 7 
fixed dollar sign 3-14 
floating dollar sign 3-14 
FORCE operation code 7·2 

altering the order of file processing 7·2 
alternating processing between tvvo files 1·4 
controlling number of FORCE operations 7·9 
controlling processing at end-of.file 7·11 
effect on MR 7·22 
with look ahead 7·15 
performing matching records without match fields 7·15 
use of trailer card 7·12 

format of data (see data structure) 
format of DEBUG records 11·4 
formatted printing on cards 4-2 
formatting reports 3-2 
forms advance (fetch overflow) 3-~ 2 
forms alignment 3-12 
forms length 3-4 

GOTO operation code 5-36 
group indication 2·2 
group printing 5-59 

halt indicators 
conditioning operations 5·2 
logic cycle 1·35 

halting 
for record out of sequence in a control group 2·10 
for record out of sequence in a file 6-5. 
for errors in data 5-2 
for incorrect record type in a control grouil 2·13 

hexadecimal values (chard 10-18 
high search condition 

arrays 9-31 
tables 8-19 

increasing speed of input and output (dual 1/0 area) 5-69 
indexing arrays 9-20 
indicators 

definition 1·2 
control level (L1·L9) 

function 1·5 
special uses 5·55 

to control calculations and output 
external (U1·U8) 

conditioning operations 5-7 
setting 2·21 

field indicators, logic 1·25 
field record relation 2·16 
first page (1P), logic 1·13 
halt indicators (Hl·H9) 

logic 1·35 
to prevent operations on an error 

,b:· 

5-2 
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last record (LR), logic 1-16 
LO 5-55 
matching records (MR), logic 1-42 
overflow (OA-OG, OV) 3-4 
record identifying, logic 
resUlting 

logic 1-31 

1-19 

use with arithmetic operations 5-13 
setting indicators (SETON, SETOF) 1-43 

indicator control card (Model 10 Card System) 2-21 
input areas, dual 5-69 
input data, storing in execution time arrays 9-38 
input files 

conditioning use of 2-19 
merging input and output cards 4-27 
stacker selection 4-14 

input, programmed control of 7-1 
input records 

arrays 9-35 
tables 8-4 

interpreting punched data 4-2 

last record (LR) indicator, logic 1-16 
level indicators (see control level indicators) 
line counter specifications 3-4 
loading arrays 

compile time 9-36 
execution time 9-38 
pre-execution time 9-26 

loading tables 
compile time 8-25 
pre-execution time 8-26 

logic, basic data processing 1-2 
logic, RPG II (see RPG Illogic) 
LOKUP operation code 

arrays 9-27 
with one table 8-7 
with two tables 8-14 

look ahead feature 
checking for duplicates 5-20 
with combined or update files 5-28 
finding last record in group 5-28 
with FORCE 7-15 
logic cycle for 
with MFCU files 
records available 

5-23 
5-17 
5-18 

to find single record groups 5-26 
specifications 5-20 

loop in calculations 5-42 
loop with EXCPT 5-42 
low search condition 

arrays 9-33 
. tables 8-20 

LR (last record) indicator 1-16 
LO (internal control level indicator) 5-55 . 
L 1-L9 indicators (see control level indicator~) 

Index X-4 

match fields 
assigning, rules for 6-7 
with control fields 6-34 
definition 6-1 
dummy match field entry 
with field record relation 

rules 6-10 

6-10 
6-8 

in different locations in a file 6-26 
M1-M9 entries 6-2 
sequence checking with 

one record type in file 6-2 
more than one record type 6-6 

matching records 
definition 6-2 
with control fields 6-34 
end-of-file with 6-30 
first cycle 6-14 
performed using FORCE with look ahead 7-15 
logic cycle 6-14, 6-38 
more than one matching secondary 6-12 
more than one record type in a file 6-26 
one record type in each file 6-12 
processing records without match fields 6-29 
record identifying indicator with 6-14 
total operations with 6-14,6-34 

matching records indicator (see MR) 
merging input and output file cards 4-24 
MFCM output operations 4-1 

printing on cards 4-2 
formatted 4-5 
unformatted (*PRINT) 4-6 

punched output 4-2 
combined files 4-8 

stacker selection 4-14 

MFCU files, look ahead with 5-17 
MFCU output operations 4-1 

printing on cards 4-2 
formatted 4-3 
unformatted (*PRINT) 4-6 

punched output 4-2 
combined files 4-8· 
interpreting punched data 4-2 
summary punching 4-2 

stacker selection 4-14 
MHHZO (move high order zone to high order zone) 

operation code 10-40 
MH LZO (move high order zone to low order zone) 

operation code 10-40 
MLHZO (move low order zone tohigh order zone) 

operation code 10-40 
MLLZO (move low order zone to low order zone) 

operation code 10-40 
modifying table contents 8-22 
MOVEA operation code 9-44 
move zone operation codes 10-39 

example 10-41 
field format 10-41 
model character 10-42 
operation codes 10-41 

moving data 
to change the field type 
MOVE operation code 
MOVEL operation code 

5-34 
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to sa . information 5·31 
to separate fields into two parts 5·33 
in a table entry 8·22 

MR (matching records) indicator 
effect of FORCE on 7-22 
logic cycle 1-42 
used to condition subroutines 5·54 
when on 6-17 
when turned on 6-14,6-22 

multifile processing 
definition 6-2 
end-of-file specification 6-30 
general description of logic 1-42 
(see also match fields; matching records; MR indicatod 

M1-M9 (see match fields) 

negative numbers, structure of 10-3 
number of each record type in a control group 2-11 
numerical values 

of bit combinations 10-12 
of zone and digit portions 10-15 

object program cycle (see RPG II logic) 
operation codes 

BEGSR 5-48 
BITOF 5-67 
BITON 5-67 
DEBUG 11-1 
ENDSR 5-48 
EXCPT 7-26 

used in loop 5-42 
EXSR 5-49 
FORCE 7-2 
GOTO 5-36 
LOKUP 8-14,9-27 
MHHZO 10-40 
MHLZO 10-40 
MLHZO 10-40 
MLLZO 10-40 
MOVE 5-29 
MOVEA 9-44 
MOVEL 5-29 
READ 7-22 
TAG 5-36 
TESTB 5-68 
TESTZ 5-14 
XFOOT 9-8 

operations 
arithmetic, using results of 5-13 
binary field 5-59 
compare, using results of 5-14 
controlling with look ahead 5-17 
detail 1-4 
total 1-4 

optional record types in a control group 2-11 
OR relationship 2-15 

with field record relation 2-16 
with stacker selection 4-15 

output-format specifications 
arrays 

during an array search 9-34 
entire array 9-9 
individual fields 9-22 

dual feed carriage printer 3-27 

staCkerie ection using 4-15 
using tabl data 8-14 

output area, dual 5-69 
output car· s 

mergip'g with input cards 4-19 
stacker selecting 4-17 

output operations 
conditioned by external indicators 5-8 
MFCU 4-1 

output, printer 3-1 
output, programmed control of 7-1 
output, table 8-28 

overflow 

automatic 3-2 

fetch overflow 3-8 

calculations with 5-11 

indicators 1-41,3-2 

line counter specifications 3-4 

logic 1-41 

overflow line, standard 3-2 

. overlay, controlling with subroutines 5-54 

packed decimal format 10-19 

*PLACE 

with constants 3-24 

different spacing 3-23 

with EXCPT 5-42 

formation of print lines 3-22 

with indicators 3-24 

specifications 3-22 

pre-execution time arrays 9-36 

pre-execution time tables 8-25 

preventing operations when an error occurs 5-2 

primary files, determining whether files should be primary or 

secondary 6-38 

primary tractor (dual printer files) 3-37 

PRINTER device name 3-28 

*PRINT 4-6 

Printer files, dual }:27 

printer forms alignment . 3-12 

printer forms, designing 3-12 
printer output, controlling 3-1 
printing duplicate information 3-19 
printing on cards 4-2 
printing only final totals 5-59 
printing over the perforation 3-6 
PRI NTER2 device name 3-28 
print-head (MFCM) 4-5 
processing order of files (see matching records; multifile processing) 
program cycle 1-2 

(see also RPG II logic) 
programmed control of input and output 7-1 

Index X-5 



program errors, finding (see DEBUG) 
punch combinations 10-2 
punched output (MFCU) 4-2 

summary punching 4-2 
punching into a blank card 4-11 
punching into the same card that is read 4-8 
punctuating a field (see editing) 

reading and punching the same card 4-8 
READ operation code 7-22 
record identification code 2-6 
record identifying indicators 

catch-all indicator 2-15 
in field record relation 2-15 
logic for 1-19 
with matching records 6-14 
in sequence checking record types 2-9 

recording specifications for an altered collating sequence 10-38 
records, designing table input 8-4,8-11 
record types 

branching in calculations for different 5-41 
OR relationship of 2-15 
sequence checking of 2-9 

reducing coding and storage requirements 
in calculations (subroutines) 5-44 
in describing similar or identical records (field record 

relation) 2-15 
when printing duplicate information 3-19 
when punching and printing cards 4-8 

reducing job time 
dual input/output areas 5-69 

referencing individual array elements 9-19 
related tables 8-13 

repeating calculations 
by branching 5-42 
using subroutines 5-45 

repeating the first print line 3-12 
repetitive output (EXCPT operation) 7-26 
resulting indicators 

with arithmetic operations 5-13 
logic for 1-31 
with LOKUP 8-7,9-27 
with READ 7-22 
with TESTB 5-68 

rolling of totals (arrays) 9-14 
RPG II logic 

detail time 1-6 
fetch overflow 3-8 
first program cycles 1-7 
related to indicators 1-7 

field indicators 1-25 
first page (1 P) indicator 
halt indicators (H 1-H9) 
last record indicator (LR) 

1-13 
1-35 

1-16 
matching records indicator (MR) 1-42,6-14 
overflow 1-41 
record identifying indicators 1-19 
resulting indicators 1-31 
setting indicators 1-43 

total time 1-6 

_______ I-'-'ndex_>< .. 6 

saving disk storage space 
binary data format 10-20 
packed decimal format 10-19 

saving information by move operations 5-29 
scanning fields 9-23 
searching arrays 9-27 

determining search success 9-30 
for a particular element 9-27 
output during search 9-34 
starting the search at a particular element 9-28 
referencing the element found 9-31 

searching tables 8-2 
for high, low, or equal 8-19 
referencing the data found 8-.16 

secondary file 
determining whether a file should be 6-38 

secondary tractor (dual carriage printer) 3-27 
selecting a stacker on the MFCU 4-14 
separating a field into two parts 5-33 
sequence checking 

by calculation specifications 5-31 
of a file using match fields 6-2 
of record types in a control group 2-6 

sequential disk file (see IBM Systeml3 RPG /I Disk File Processing 
Programmer's Guide, GC21-7566) 

setting external indicators 2-21, 2-22 
setting indicators (SETON, SETOF) 1-43 
SETOF operation code 1-43 
SETON operation code 1-43 
short tables 8-23 
skipping 3-29 

skipping calculations (branching) 5-36 
spacing 3-29 
split control fields 2-6 (' 

with field record relation 2-18 

SR (subroutine) lines 5-48 
stacker selection 4-14 

at total time 4-17,5-10 
of combined file cards 4-17 
of input cards 

based on calculations 4-15 
based on card type 4-15 

of output fi Ie cards 4-17 
of unmatched records 6-24 

standard forms length 3-2 
standard overflow line 3-2 
storing data into execution time arrays 9-38 
structure of characters (see character structure) 
subroutines 

calling 5-48 
conditioning 5-54 
fields available 5-49 
limitations 5-52 
overlays 5-52 
repeating calculations 5-45 
specifications 5-48 
valid operations in 5-52 

subtotals (group printing) 5-59 

' ....... 

----------------------------------------



summarizing data (group printing) 5-59 
summary punching 4-2 

example 5-10 
/ suppressing leading zeros 3-13 

SWITCH keyword (Model 6) 2-22 

) 

SWITCH OCl statement (Model 10 Disk System and~ 
Model 15) 2-21 

switches 
binary field operations 5-67 

tables 8-1 
assigning !able names 8-6 
binary table data 8-7 
compared to arrays 9-2 
compile time 8-25 
definition 8-2 
describing input records 8-5 
designing input records 

one table 8-4 
two tables 8-11 

entries with decimal positions 8-7 
length of entry 8-6 
loading 8-25 
modifying contents of 8-22 
moving data in an entry 8-22 
number of entries per input record 8-4, 8-6 
number of entries per table 8-6 
number of input records required 8-4 
output 3-28 
packed table data 8-7 
pre-execution time 8-25 
related 8-8 
searching 8-2, 8-14 
sequence 8-7 
short 8-23 

TAG operation code 5-36 
TESTB operation code 5-60 
testing the con,~ents of a field 5-12 
TESTZ operation code 5-14 

character groups with zones that test equal (table) 10-10 

total operations 
logic 1-6,6-38 
with matching records 6-14,6-34 

tractors (dual carriage printers) 3-27 
TRACTR1 device name 3-29 
TRACTR2 device name 3-29 
trailer card 

use in force operation 7-12 
translating characters 

coding for 10-44 
forms used 10-44 

unexpected record types in a group 2-14 
unformatted printing on cards (*PRINT) 4-4 
unmatched record 

stacker selection of 6-24 
unsequenced record types in a control group 2-14 

update files, look ahead with 5-28 
U1-U8 indicators 2-19 

XFOOT operation code 9-8 

zero balances 3-13 
zero, negative 
zero suppression 

10-3 
3-13 

zone portion of character 
collating by 10-25 
testing (TESTZ) 5-14 
zones that test equal (table) 

zone punches 10-2 
10-10 

OA-OG, OV indicators (see overflow indicators) 
01-99 indicators (see record identifying indicators: resulting 

indicators: field indicators) 
1P indicator logic for 1·13 
1403 Printer 3-2 
2222 Printer 3-27 
2560 MFCM 4-2 
5203 Printer 3-27 
5213 Printer 3·2 
5424 MFCU 4-2 

Index X-7 
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