
































































































































































Byte 0 Bytes 1, 2, and 3 
�r�-�-�-�-�-�-�-�-�-�-�-�-�-�~�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�,� 

GPR 8 I 00 I System/360 Address I 
I I I L ______________ �~� ___________________ _J 

Byte 0 Byte 1 Bytes 2 and 3 
r---------T--------r----------------, 

GPR 9 I Control I Count I 1400 Address I 
I Byte I I I L-________ �~� ________ �~� _____________ _J 

System/360 Address: This is the System/360 
buffer address from where data is to be 
taken (scattered) or to where data is to be 
placed (gathered). 

Control Byte: This byte determines the 
manner of the scatter or gather and the 
status of the 1400 B-Address Register 
(BAR), in GPRl or GPR9. Bits 1, 2, 3, 5, 
and 6 are always zero. If bit 4 contains a 
1, the BAR contains the updated 1400 
address used in the scatter or gather 
operation. GPR 8 (System/360 address) is 
updated as used. If bit 4 is 0, the BAR 
remains unchanged, and GPR 9 contains the 
updated 1400 address used in the scatter or 
gather operation. Bits 0 and 7 have the 
following meanings: 

Bits 
o 7 

o o 

o 1 

1 o 

1 1 

Operation 

Gather characters in Load mode. 
The characters from simulated 1400 
internal code with word- marks are 
translated to BCDIC-8 with 
wordmarks. 

Scatter characters in Move mode. 
The characters are translated from 
BCDIC-8 to simulated 1400 internal 
code. Bit 0 of the 1400 storage 
locations remains unchanged. This 
has the effect of leaving wordmark 
bits unchanged in 1400 storage 
while moving new characters into 
these locations. 

Gather characters in Move mode. 
Simulated 1400 internal code char­
acters with wordmarks are trans­
lated to BCDIC-8 without 
wordmarks. 

Scatter characters in Load mode. 
BCDIC-8 characters with wordmarks 
are translated to simulated 1400 
internal code. 

Count: This field specifies the number of 
characters to be moved minus 1. For 
example, a count field containing hexadeci­
mal OA causes 11 characters to be moved. 
The scatter/gather operation is restricted 
to 256 characters per operation. The count 
field is unchanged by this operation. 

1400 Address: This is the address, in 
"hddd" form, of the lowest 1400 address of 
the data field, Where "h" is a hexadecimal 
digit and ad" is a decimal digit. 

Condition Codes: The following condition 
codes are set at the termination of a 
Scatter operation: 

00 - The operation has been terminated 
because an internal count, derived 
from the count byte in GPR9, has 
been decremented to zero. The 1400 
address points to the last character 
scattered plus 1. 

01 - The operation has been terminated 
because a groupmark wordmark (GMWM) 
has been found in 1400 storage 
before the internal count has been 
decremented to zero. The 1400 
address points to the GMWM plus 1. 
GPR8 points to the last System/360 
character that was scattered plus 1. 

The following condition codes are set for a 
Gather operation: 

00 - The operation has been terminated 
because an internal count, derived 
from the count byte in GPR9, has 
been decremented to zero. The 1400 
address points to the last character 
gathered plus 1. 

01 - The operation has been terminated 
because a GMWM has been found in 
1400 storage before the internal 
count was decremented to zero. The 
GMWM has not been gathered to the 
Emulator Program storage. The 1400 
address pointer to the GMWM plus 1. 
GPR8 points to the last character 
gathered to the System/360 storage 
plus 1, i.e., where the GMWM would 
be if it had been moved. 

Scatter/Gather Load Mode Tape 

The hexadecimal representation of this 
instruction is 83100741. Since simulated 
1400 storage is not contiguous, this 
instruction is necessary to move data 
between Emulator-Program storage and simu­
lated 1400 storage, translating the data 
between BCDIC-8 and the simulated 1400 
internal code in which instructions and 
data are represented in simulated 1400 
storage (see Table 14). The instruction 
also performs a conversion between word 
separators and wordmarks. 

Scatter Load Mode Tape performs the 
following: 

• Moves characters from contiguous 
Emulator-program storage to noncontigu­
ous 1400 storage 
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• Translates these characters from BCDIC-
8 to simulated 1400 internal code 

• converts word separators to wordmarks 
(only the first of.a series of word 
separators is utilized) 

• Tests for invalid characters, setting a 
condition code of 10 upon detection and 
inserting a ft+ft character (XOOOOOOO) in 
1400 storage for that character 

• Returns to the next instruction of the 
Emulator Program 

Gather Load Mode Tape performs the 
following: 

• Moves characters from noncontiguous 
1400 storage to contiguous Emulator­
Program storage 

• Translates these characters from simu­
lated 1400 internal code to BCDIC-8 

• converts wordmarks to word separators 

• Returns to the next instruction of the 
Emulator Program 

To execute this Diagnose instruction, 
GPRs 8 and 9 must be initialized as 
follows: 

Byte 0 Bytes 1, 2, and 3 
r---------~-------------------------l 

GPR 81 Split ISysteml360 Address I 
1 Operation 1 1 L __________ i ____________ = ___________ -J 

Byte 0 Byte 1 Bytes 2 and 3 

r-------~-------~------------------, 
GPR 91 controllCount 11400 Address I 

1 Byte I I I L _____ ~_-i ________ i _________________ _J 

Spli t Operation: This byte (byte 0 of GPR 
8) is used to indicate a split operation, 
where the last character read from 
Emulator-Program storage was a word separa­
tor. If bit 4 of byte 0 of GPR 8 is not a 
zero when Scatter Load Mode Tape is 
entered, a wordmark is placed at the 
character in simulated 1400 storage. 
byte of GPR 8 must be initialized at 
hardware will automatically set this 
for split operation. 

first 
This 

0, and 
byte 

System/360 Address: This is the System/360 
buffer address from where data is to be 
taken (scattered) or to where data is to be 
placed (gathered). 

control Byte: This bfte determines whether 
the operation is a scatter or a gather, the 
scatter/gather is a load-mode tape opera­
tion, and the status of the B-Address 
Register (BAR), GPR 8 (Systeml360 address), 
and GPR 9 (1400 address). Bits 0, 1, 2, 5, 
and 6 are always zero. If hit 3 contains a 
1, Scatter/Gather Load Mode Tape is indi­
cated. If bit 4 contains a 1, the BAR con­
tains the updated 1400 address used in the 
scatter or gather operation. GPR 8 
(Systeml360 address) is updated as used. 
If bit 4 contains a 0, the BAR remains 
unchanged, and GPR 9 contains the updated 
1400 address used in the scatter or gather 
operation. If bit 7 contains a 0, the 
operation is a gather; if bit 7 contains a 
1, the operation is a scatter. 

Count: This field specifies the number of 
characters to be moved minus 1. For 
example, a count field containing hexadeci­
mal OA causes 11 characters to be moved. 
The scatter/gather operation is restricted 
to 256 characters per operation. . The count 
field is unchanged by this operation. 

1400 Address: This is the address, in 
fthddd ft form, of the lowest 1400 address of 
the data field. 

Condition Codes: The following condition 
codes are set at the termination of a 
Scatter operation: 

00 - The operation has been terminated 
because an internal count, derived 
from the count byte in GPR9, has 
been decremented to zero. The 1400 
address points to the last character 
sca ttered plus 1. 

01 - The operation has been terminated 
because a groupmark wordmark (GMWM) 
has been found in 1400 storage 
before the internal count was decre­
mented to zero. The 1400 address 
points to the GMWM plus 1. GPR8 
points to the last System/360 
character that was scattered plus 1. 

10 - An invalid 1400 character has been 
detected during the scatter and the 
internal count has been decremented 
to zero. The 1400 address in GPRl 
or GPR9 points to the last character 
scattered plus 1. 

11 - An invalid 1400 character has been 
detected during the scatter and the 
scatter has been terminated by a 
GMWM in 1400 storage before the 
internal count was decremented to 
zero. The 1400 address in GPRl or 
GPR9 points to the GMWM plus 1. 



GPR8 points to the last System/360 
character scattered plus 1. 

Clear Entire 1400 Storage to Blanks 

The hexadecimal representation of this 
instruction is 83300741. This Diagnose 
instruction uses the 1401/1440/1460 DOS 
Compatibility Feature to clear the entire 
simulated 1400 storage to blanks. No 
register initialization is necessary. 

Clear 1400 Locations 0-80 to Blanks 

The hexadecimal representation of this 
instruction is 83400741. This Diagnose 
instruction uses the 1401/1440/1460 DOS 
Compatibility Feature to clear the simu­
lated 1400 card read area to blanks. No 
register initialization is necessary. 

Address Modify 

The hexadecimal representation of this 
instruction is 839x0741, where &x& (bits 
12-15) is set to one of eight possible con­
figurations for specific address modifica­
tion. This Diagnose instruction uses the 
1401/1440/1460 DOS Compatibility Features 
to increment or decrement by one or under 
count a 1401-type address in the form 
"hdddft or a six-digit decimal address in 
the form "dddddd" in GPR 9 where "hft is a 
hexadecimal digit and "dft is a decimal 
digit. In order for this instruction to be 
executed, GPR 9 must be initialized as 
follows: 

Bytes 0 and 1 Bytes 2 and 3 
r-----------------T----------------, 

GPR 9 I I hddd I L _________________ ~ _______________ ~ 

or 

Bytes 0 and 1 Bytes 2 and 3 
r-----------------r----------------, 

GPR 9 I dd I dddd I L _________________ ~ ________________ J 

The count, if required, is in binary 
form in bytes 2 and 3 of GPR 8 and should 
be one less than the number desired to be 
incremented or decremented. 

The possible configurations for bits 
12-15, with the resulting format and 
address modification, are: 

Bits 
12-15 Format Modification 
0000 hddd Increment by one 
0001 hddd Increment under count 
0010 dddddd Increment by one 
0011 dddddd Increment under count 
1000 hddd Decrement by one 
1001 hddd Decrement under count 

1010 
1011 

dddddd 
dddddd 

Decrement by one 
Decrement under count 

Scatter/Gather Binary Data 

The hexadecimal representation of this 
instruction is 83A00741 for Scatter and 
83B00741 for Gather. This Diagnose 
instruction transfers 160 bytes of binary 
data between Emulator-Program storage and 
1400 storage locations 401, 501, 402, 502, 
etc. Translation between BCDIC-8 and simu­
lated 1400 internal code representation is 
accomplished during the transfer. After 
the operation, control is returned to the 
1401/1440/1460 DOS Compatibility Feature 
through branch table entry 16 for Scatter 
or entry 5 for Gather. In order for this 
instruction to be executed, GPR 8 must be 
initialized as follows: 

Byte 0 Bytes 1, 2, and 3 
r------~--------------------------~ 

GPR 8 i i System/360 Address i l _______ ~ ________________________ J 

System/360 Address: This is the binary 
address of the lowest location of the 
binary data in Emulator-Program storage. 
After completion of the operation, this 
address will have been incremented by 160. 

Return to 1400: I-Fetch 

The hexadecimal representation of this 
instruction is 83D00741. This Diagnose 
ir~truction returns control from the Emula­
tor Program to the 1401/1440/1460 DOS Com­
patibility Feature. The Compatibility Fea­
ture then performs an I-Fetch for the next 
1400 instruction. No register initializa­
tion is necessary. 

Return to 1400: I-Fetch at A-Address 

The hexadecimal representation of this 
instruction is 83E00741. This Diagnose 
i~~truction executes a 1400 branch by 
returning control from the Emulator Program 
to the 1401/1440/1460 DOS Compatibility 
Feature. The Compatibility Feature then 
performs an I-Fetch at the address in the 
AAR for the next 1400 instruction. No 
register initialization is necessary. 

Scan for Groupmark with Wordmark in 1400 
Storage 

The hexadecimal representation of this 
instruction is 83600741. This Diagnose 
instruction uses 1401/1440/1460 DOS Compat­
ibility Feature to scan for a groupmark 
with wordmark under count. The scan is 
from left to right. In order for this 
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instruction to be executed, GPRs 8 and 9 
must be initialized as follows: 

Bytes 0 and 1 Bytes 2 and 3 
r---------------T-------------------, 

GPR 8 I I Count I 
~---------------+-------------------~ 

GPR 9 i i 1400 Address I L _______________ ~ __________________ _J 

Count: This field specifies, in binary 
form, the number of positions to be scanned 
minus 1. This binary value should not 
exceed the decimal value of 16,000. A 
starting count of hexadecimal FFFF results 
in an error. After the operation is com­
pleted, the residual count in GPR 8 is the 
original count minus the number of posi­
tions scanned. The scan is stopped when 
the count is reduced from hexadecimal 0000 
to hexadecimal FFFF, unless the groupmark 
with wordmark is found earlier. The condi­
tion code is set as follows: 

00 Specifies the groupmark with word­
mark was found at the count. 

01 specifies the groupmark with word­
mark was found before the count. 

10 Specifies the size of 1400 storage 
(16K) was exceeded. 

"11 Specifies the groupmark with word­
mark was not found. 

1400 Address: This is the address, in 
"hddd" format, of the first 1400 location 
to be scanned. After the operation is com­
pleted, GPR 9 contains an address one 
greater than the last position scanned, 
whether or not the scan was stopped by an 
end-of-count or groupmark-with-wordmark­
found condition. 

Examples: Assuming a starting 1400 address 
of 0401 in bytes 2 and 3 of GPR 9, and a 
starting count of hexadecimal 0009 in bytes 
2 and 3 of GPR 8, the following results are 
produced after the operation is completed: 

Residual Residual Addr. 
GMWM Addr. Count in GPR 9 CC 

0410 FFFF 0411 00 
0409 0000 0410 01 

Not in field FFFF 0411 11 

ASSuming a starting 1400 address of 15, 
996 in bytes 2 and 3 of GPR 9! and the same 
starting count of hexadecimal 0009 in bytes 
2 and 3 of GPR 8, the following results are 
produced: 

Residual 
GMWM Addr. Count 
Not in field -000-

Residual Addr. 
in GPR 9 

0000 
CC 
10 

Edit Analyze 

The hexadechual representation of this 
instruction is 83700741. This Diagnose 
instruction uses the 1401 character in byte 
3 of GPR 7 as an action control. This byte 
of data is called the ftcontrol byteft in the 
following text. 

The Edit Analyze instruction has two 
courses of action, depending on whether or 
not the control byte has a wordmark. 

If the control byte has no wordmark, 
then its bit 0 is set to a 1; and the 
resulting character is used as the low­
order byte of a table address. The second 
byte of this address is taken from byte 0 
of GPR 7: The remaining high-order posi­
tions of the table address are taken from 
the high-order positions of the current 
instruction counter (IC). The table 
address is used to fetch a character from 
System/360 storage. This character is used 
as the low-order byte of a branch address. 
The second byte of the branch address is 
taken from byte 0 of the current IC. The 
high-order positions of the branch address 
are set to a o. This address is then 
inserted into the IC of the current PSW, 
which effects a branch. 

If the control character has a wordmark, 
then bit 0 remains a 1, and a branch 
address is formed in the same manner as 
described in the previous paragraph. 
However, instead of a branch to this 
address being executed, the branch address 
is placed in bytes 0 and 1 of GPR 7. The 
current Ie is then used to fetch the next 
instruction. 

Edit Get, Put 

The hexadecimal representation of this 
instruction is 832x0741, where ·x· (bits 
12-15) is set to one of four possible con­
figurations for four specific operations. 
In all four operations, a character is 
fetched from 1400 storage and put in byte 3 
of a GPR. If the character has a wordmark, 
the condition code is set to 1; otherwise, 
the condition code is set to O. The possi­
ble configurations for bits 12-15 are: 

1011 Specifies GET A, MOD AAR -1. In 
this operation, the 1400-character 
address is in the current 1400 AAR. 
After the character is fetched, the 
AAR is decremented by one. The 
character is placed in byte 3 of 
,..nn ,. 
ur.n .... 



0111 

1110 

Specifies GET B, NO MODIFY. In 
this operation, the 1400-character 
address is in the current 1400 BAR. 
The BAR is unchanged after the 
operation. The character is placed 
in byte 3 of GPR 7. 

Specifies PUT B f MOD BAR -1, GET 
NEXT B. In this operation, the 
character in byte 3 of GPR 7 is 
transferred to 1400 storage (to the 
address specified by the BAR). The 
BAR is then decremented by one (and 

1100 

replaces the current BAR); the 
character at the resulting address 
is fetched to byte 3 to GPR 7. The 
condition code is set to 0 if the 
fetched character has no wordmark; 
otherwise, it is set to-i. 

Specifies PUT B, MOD BAR +1, GET 
NEXT B. This operation is identi­
cal to PUT B, MOD BAR -1, GET NEXT 
B, except that the BAR is incre­
mented (instead of decremented) by 
one. 
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APPENDIX E: CHARACTER CONVERSION TABLES 

Table 14. Eight-Bit Representation of BCD Graphics in Simulated 1400 storage for the 
Model 40 

r---------------------------------------~--------------------------------------, 
I WITHOUT WORDMARK I WITH WORDMARK I 
~---------------------------------------+--------------------------------------~ 

4567 I 0123 • I I 

L toooOTooo1Too~OToo~~To~ooTo~o~To~~OTo~~~~oooT1001i10~OT~o~~T~~ooTll0lilll0T~~~11 r-- -+----+---_+---_+----+----+----+----+----+_---+__-_+----+----+----+---_+_---+---~ 
I 0000 1 + I - 1 f> I hI I ? I! I:f: I 0 I + I - I ~ I hI I? I! I:f: I 0 I 
~-----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----~ 
10001 I I I I I A I J I / I 1 I I I I I A I J I / I 1 I 

~-----+----+----+----+----+----+----+----+----+----+----+----+---+----+----+---+----~ 
10010 I I I I I B I K I S I 2 I 1 1 1 I B 1 K I S I 2 I 
t-----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----~ 
10011 I I I I I C 1 LIT I 3 I I 1 I I C ILl T I 3 I 
~----~+----+---_+---_+---+_---+---+~--+----+_---+----+----+_--+----+~--_+----+----i 
10100 1 I I 1 I DIM 1 U I 4 I 1 I I I DIM 1 U 1 4 I 
~----_+----+----+----+----+---_+_---+_---+----+_---+_---+----+----+----+_--_+----+----i 
10101 I I I I I E I N I V I 5 I I I liE I N 1 V I 5 I 
~-----+----+----+----+---+----+----+----+----+----+----+---+----+---+----+----+----~ 
10110 1 I I 1 1 FlO 1 W I 6 1 I 1 1 I FlO 1 W I 6 I 
~-----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----~ 
10111 I I 1 I I G I P I X I 7 I I I I I G I PIX I 7 1 
~----~+____+---_+---_+--__+----+----+_---+----+----+--_+_---+----+----+---_+----+----i 
11000 I I I I I H I Q I Y 1 8 I I I 1 1 H I Q I Y 1 8 I 
~----+----+---_+---_+--__+----+----+_---+----+----+__-_+----+----+---+----+----+----i 
11001 I I I I 1 I I R I Z 1 9 1 I 1 I I I 1 R I Z 1 9 1 
~-----+----+----+----+----+----+---+----+----+----+----+----+---+----+----+----+---~ 
11010 I I 1 I 1 I I I I I I 1 I I I I I 
~----+----+---_+----+----+----+----+----+----+_---+--_+----+_---+----+---_+_--_+----i 
11011 I· I $ !. I # I I I I I· 1 $ I. I # I I I I I 
~----+----+--_+---_+---+----+----+_--+----+----+---_+_--+_---+----+---_+_--_+----i 
11100 I II 1 * 1 % I GI I I I I I II I * I % I GI I I I I I 
~-----+----+---_+_--_+----+----+----+----+----+----+__--+----+---+----+---_+_---+----i 
11101 i [ I] I'" I; I • I I I I [ I] I "" I: I I I I I 
~-----+--_+----+----+---+_--_+----+----+----+_---+---_+_---+----+----+----+----+----i 
11110 I < I; I' I > I I I I I < I; I' I > I I I I I 
~-----+---_+---_+----+----+----+----+----+----+_---+__-_+----+----+----+----+----+----i 
11111 I * I 11 I fIIo I v I I I I I * I 11 I itt I v I I I I I L ____ ~ ____ ~ ___ ~ ___ ~ ____ ~ ___ ~ ___ ~ ____ L__ __ ~ ____ ~ ___ ~ ___ ~ ___ ~ ____ ~ __ ~ ___ ~ ____ J 
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Table 15. Eight-Bit Representation of BCD Graphics in Simulated 1400 Storage for the 
Model 30, and Buffer Areas for Models 30 and 40 

.-----------y--------------y------------------T-------------------, 
i WITH WORDMARK1 i WITHOUT WORDMARK2 i WITH WORDMARK1 i WITHOUT WORDMARK2 1 
~----------+-------------+_--------------+------------------t 

4567 10123 • I I I I ! toooOTooolTOo1OToolltoloOTolo1TOd1oio11~oooTlo~oloTlo11tllooTllo1T11~1111 
r-----+---+--_+---f--__+----+_--+_--t----+----+_-_f_--+---+----+---_+__-+-----t 
I 0000 I bl I + I - I I hI I + I - I I? I! I * I 0 I? I! I * I 0 I 
~---~-___+---_+---_+--__+----+_---+----+_---+_---+_-_+----+_---+----+----+----+-----t 
10001 I I I / I I I I / I I A I J I I 1 I A I J I I 1 I 
r-----+-_+---_+-__+--__+---+----+---+----+_--+---_f_---+---+----+---_+---t-----t 
10010 I I I I I I I I I B I K i S I 2 i B I K lSi 2 i 
~---+--_+--_+---_+---+---_f_---+----+_--+----+---+----+----+----+--_f_---+-----t 
10011 I I I t I I I I I C I LIT I 3 I C I LIT I 3 I 
~---_+--_+---_+--_+---+-___+_---+---t----+_ I I -+_---+----+----+----t-----t 
10100 I I I I I I I I I DIM lUI 4 I DIM I U I 4 I 
~----+--+--_+----t---+--_+--+_---+----+_---+-_+---+----+---+----+---+----~ 
10101 I I I I I I I I I E I N I V I 5 I E I N I V I 5 I 
~ I I --+---_+---+----+_---+----+----+_--+---+----+---+---+---+_---+----~ 
I 0110 I I I I I I I I I FlO 1 W I 6 I FlO I W I 6 I 
t-----t I _+----t--t----f----t----t----f----t----+----+----+----+----f---+----~ 
10111 I I 1 1 I I I I I G I P I X I 7 I G I P I X I 7 I 
t-----f----f----f----f----+---_+__--+----+----+----+--_f_---+_---+--t----+----+-----t 
11000 I I II I I I I I H I Q I Y I 8 I H I Q I Y I 8 I 
r-----t---t--_+---_+-__+----+----+---+----+_---+--+---+----+----+----+----+----~ 
11001 I I I I I I I I I I I R I Z I 9 I I I R I Z I 9 I 
~----+ I -+---+---+---+----+---+---+----+---+----+----+----+---+----+----~ 
11010 I I I If> I I I I f> I I I I I I I I I 
~-----+----f----+-___+----f---+---_f_-__+__--+----+_--+_--+---+----+----+----+-----t 
11011 I. ! $ ! If I # I· I $ I II I #! I I ! ! I I I I 
~---_+-_+--_f___+--__+---_+---+_---+---+_--+_--+----+----+---+--_+----+-----t 
11100 I U I * I % I ~ I n I * I % I ~ I I I I I I I I I 
t-----f----f----t----f---+----t----t---+----t----+----f----t----f----t---t----t----i 
11101 I [ I] I,.. I: I [ I] I,.. I: I I I I I I I I I 
~---+----+----+----+----+---+----+----+----+----+-=-=+====+====+----+----+----+----~ 
11110 I < I ~ I' I > I < I; I' I > I I I I I I I I I 
~-----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----~ 
11111 I * I A I * 1 v I * I A I * I ~ I I I I I I I I I 
~----~--~---~----~----~--~--~---~----~---~-~---~---~----~---~---~----i 
I 1 Representation for odd-parity, 9-track tapes. I 
I ,2Representation for even-parity, 9-track tapes. I L-- ____________________________ J 
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APPENDIX F: MODEL 40 ADDRESS CONVERSION TABLE 

Normally the area of Model 40 Emulator­
Program main storage from hexadecimal 4000 
to 7FFF is reserved for simulated 1400 
storage. This area of 16,384 bytes pro­
vides 16 thousand 1400 character positions. 

Because of addressing differences 
between the 1400 and System/360, consecu­
tive 1400 addresses do not necessarily 
correspond to consecutive System/360 
addresses. For example, data in 1400 loca­
tions 096, 097, and 098 are actually stored 
in System/360 bytes 0421E, 0421F, and 
04618, respectively. The following address 
conversion table will aid the user in read­
ing 1400 data and instructions as they 
appear in a System/360 storage dump. The 
1400 addresses in decimal and their equiva­
lent Systeml360 addresses in hexadecimal 
are shown in the table. Only even 
addresses are shown; the equivalent System/ 
360 address of odd 1400 addresses is always 
one greater than the previous even address. 

80 

If RELOC has been specified and the IBM 
1401/1440/1460 Relocatable DOS compatibili­
ty feature (14462) is installed, a reloca­
tion factor must be added to the S/360 
address portion of the conversion table. 
The following table indicates the possible 
parameters for RELOC and the corresponding 
hexadecimal value that must be added to the 
5/360 address. 

RELOC I Hexadecimal value 
Parameters I to be added 
-------------+-----------------

16 I 0000 
32 I 4000 
48 I 8000 
64 I COOO 
80 I 10000 
96 I 14000 

112 I 18000 

For example, if RELOC=32, then data at 1400 
locations 096, 097, and 098 are actually 

I 
stored in System/360 bytes 0821E, 0821F, 
and 08618, respectively. 



1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 

00 04000 02 04002 04 04004 06 04006 08 04008 10 04010 12 04012 14 04014 16 04016 18 04018 
20 04020 22 04022 24 04024 26 04026 28 04028 30 04030 32 04032 34 04034 36 04036 38 04038 
40 04040 42 04042 44 04044 46 04046 48 04048 50 04050 52 .04052 54 04054 56 04056 58 04058 
60 04b60 62 04062 64 04064 66 04066 68 04068 70 04070 72 04072 74 04074 76 04076 78 04078 
80 04208 82 0420A 84 0420C 86 0420E 88 04608 90 04218 92 042lA 94 0421C 96 0421E 98 04618 

100 04100 102 04102 104 04104 106 04106 108 04108 110 04110 112 04112 114 04114 116 04116 118 04118 
120 04120 122 04122 124 04124 126 04126 128 04128 130 04130 132 04132 134 04134 l3·6 04136 138 04138 
140 04140 142 04142 144 04144 146 04146 .148 04148 150 04150 152 04152 154 04154 156 04156 158 04158 
160 04160 162 04162 164 04164 166 04166 168 04168 170 04170 172 04172 174 04174 176 04176 178 04178 
180 04308 182 0430A 184 0430C 186 0430E 188 04708 190 04318 192 043lA 194 0431C 196 0431E 198 04718 

200 04200 202 04202 204 04204 206 04206 208 0400A 210 04210 212 04212 214 04214 216 04216 218 040lA 
220 04220 222 04222 224 04224 226 04226 :228 0402A 230 04230 232 04232 234 04234 236 04236 238 0403A 
240 04240 242 04242 244 04244 246 04246 '248 0404A 250 04250 252 04252 254 04254 256 04256 258 0405A 
260 04260 262 04262 264 04264 266 04266 268 0406A 270 04270 272 04272 274 04274 276 04276 278 0407A 
280 04228 282 0422A 284 0422C 286 0422E 288 04628 290 04238 292 0423A 294 0423C 296 0423E 298 04638 

300 04300 302 04302 304 04304 306 04306 308 0410A 310 04310 312 04312 314 04314 316 04316 318 041lA 
3~0 04320 322 04322 324 04324 326 04326 328 0412A 330 04330 332 04332 334 04334 336 04336 338 0413A 
340 04340 342 04342 344 04344 346 04346 348 0414A 350 04350 352 04352 354 04354 356 04356 358 0415A 
360 04360 362 04362 364 04364 366 04366 368 0416A 370 04370 372 04372 374 04374 376 04376 378 0417A 
380 04328 382 0432A 384 0432C 386 0432E 388 04728 390 04338 392 0433A 394 0433C 396 0433E 398 04738 

~ 400 04400 402 04402 404 04404 406 04406 408 0400C 410 04410 412 04412 414 0441:4 416 04416 418 0401C 
"0 420 04420 422 04422 424 04424 426 04426 428 0402C 430 04430 432 04432 434 04434 436 04436 438 0403C 

m 440 04440 442 04442 444 04444 446 04446 448 0404c 450 04450 452 04452 454 04454 456 04456 458 0405C 
460 04460 462 04462 464 04464 466 04466 468 0406C 470 04470 472 04472 474 04474 476 04476 478 0407C e.- 480 04248 482 0424A 484 0424C 486 0424E 488 04648 490 04258 492 0425A 494 0425C 496 0425E 498 04658 "". >4 

I'Ij 500 04500 502 04502 504 04504 506 04506 508 0410C 510 04510 512 04512 514 04514 516 04516 518 0411c .. 520 04520 522 04522 524 04524 526 04526 528 0412C 530 04530 532 04532 534 04534 536 04536 538 0413C 
540 04540 542 04542 544 04544 546 04546 548 0414C 550 04550 552 04552 554 04554 556 04556 558 0415C 

~ 560 04560 562 04562 564 04564 566 04566 568 0416C 570 04570 572 04572 574 04574 576 04576 578 0417C 
e.- 580 04348 582 0434A 584 0434c 586 0434E 588 04748 590 04358 592 0435A 594 0435C 596 0435E 598 04758 
CD .... 600 04600 602 04602 604 04604 606 04606 608 0400E 610 04610 612 04612 614 04614 616 04616 618 0401E 
~ 620 04620 622 04622 624 04624 626 04626 628 0402E 630 04630 632 04632 634 04634 636 04636 638 0403E 
0 640 04640 642 04642 644 04644 646 04646 648 0404E 650 04650 652 04652 654 04654 656 04656 6$8 0405E 
).I 660 04660 662 04662 664 04664 666 04666 668 0406E 670 04670 672 04672 674 04674 676 04676 678 0407E 
e.- 680 04268 682 0426A 684 0426c 686 0426E 688 04668 690 04278 692 0427A 694 0427C 696 0427E 698 04678 e.-
H 

700 04700 702 04702 7'04 04704 706 04706 708 0410E 710 04710 "112 04712 714 04714 716 04716 718 0411E CD 
en 720 04720 722 04722 724 04724 726 04726 728 0412E 730 04730 732 04732 734 04734 736 04736 738 0413E: en 

740 04740 742 04742 744 04744 746 04746 748 0414E 750 04750 752 04752 754 04754 756 04756 758 0415E 
n 760 04760 762 04762 764 04764 766 04766 768 0416E 770 04770 "172 04772 774 04774· 776 04776 778 0417E 
0 780 04368 782 0436A 784 0436C 786 0436E 788 04768 790 04378 792 0437A 794 0437C 796 0437E 798 04778 
~ 
CD 800 04408 802 0440A 804 0440C 806 0440E 808 0460A 810 04418 012 044lA 814 0441C 816 0441E 818 0461A a 820 04428 822 0442A 824 0442C 826 0442E 828 0462A 830 04438 832 0443A 834 0443C 836 0443E 838 0463A "". 840 04448 842 0444A 844 0444C 846 0444E 848 0464A 850 04458 052 044SA 854 0445C 856 0445E 858 0465A 0 
tj 860- 04468 862 0446A 864 0446C 866 0446E 868 0466A 870 04478 072 0447A 874 0447C 876 0447E 878 0467A 

t-3 
880 0460C 882 0462C 884 0464C 886 0466C 888 0460E 890 0461C 892 0463C 894 0465C 896 0467C 898 0461E 

Pol 
tr 900 04508 902 0450A 904 0450C 906 0450E 908 0470A 910 0451·8 912 045lA 914 0451C 916 0451E 918 0471A .... 920 04528 922 0452A 924 0452C 926 0452E 928 0472A 930 04538 932 0453A 934 0453C 936 0453E 938 0473A CD 

940 04548 942 0454A 944 0454C 946 0454E 948 0474A 950 04558 952 0455A 954 0455C 956 0455E 958 0475A 
co 960 04568 962 0456A 964 0456C 966 0456E 968 O'476A 970 04578 972 0457A 974 0457C 976 0457E 978 0477A 
....... 980 0470C 982 0472C 984 0474C 986 0476C 988 0470E 990 0471C 992 0473C 994 0475C 996 0477C 998 0471E 



co 1401 
IV 

5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 

1000 04080 1002 04082 1004 04084 1006 04086 1008 04088 1010 04090 1012 04092 1014 04094 1016 04096 1018 04098 
1020 040AO 1022 040A2 1024 040A4 1026 040A6 1028 040A8 1030 040BO 1032 040B2 1034 040B4 1036 040B6 1038 040B8 
1040 040CO 1042 040C2 1044 040C4 1046 040C6 1048 040C8 1050 04000 1052 04002 1054 04004 1056 04006 1058 04008 
1060 040EO 1062 040E2 1064 040E4 1066 040E6 1068 040E8 1070 040FO 1072 040F2 1074 040F4 1076 040F6 1078 040F8 
1080 04288 1082 0428A 1084 0428C 1086 0428E 1088 04688 1090 04298 1092 0429A 1094 0429C 1096 0429E 1098 04698 

1100 04180 1102 04182 1104 04184 1106 04186 1108 04188 1110 04190 1112 04192 1114 04194 1116 04196 1118 04198 
1120 04lAO 1122 041A2 1124 04lA4 1126 041A6 1128 04lA8 1130 041BO 1132 041B2 1134 041B4 1136 041B6 1138 041B8 
1140 041CO 1142 041C2 1144 041C4 1146 041C6 1148 041C8 1150 04100 1152 04102 1154 04104 1156 04106 1158 04108 
1160 041EO 1162 041E2 1164 041E4 1166 041E6 1168 041E8 1170 041FO 1172 041F2 1174 041F4 1176 041F6 1178 041F8 
1180 04388 1182 0438A 1184 0438C 1186 0438£ 1188 04788 1190 04398 1192 0439A 1194 0439C 1196 0439E 1198 04798 

1200 04280 1202 04282 1204 04284 1206 04286 1208 0408A 1210 04290 1212 04292 1214 04294 1216 04296 1218 0409A 
1220 042AO 1222 042A2 1224 042A4 1226 042A6 1228 040AA 1230 042BO 1232 042B2 1234 042B4 1236 042B6 1238 040BA 
1240 042CO 1242 042C2 1244 042C4 1246 042C6 1248 040CA 1250 04200 1252 04202 1254 04204 1256 04206 1258 0400A 
1260 042EO 1262 042E2 1264 042E4 1266 042E6 1268 040EA 1270 042FO 1272 042F2 1274 042F4 1276 042F6 1278 040FA 
1280 042A8 1282 042AA 1284 042AC 1286 042AE 1288 046A8 1290 042B8 1292 042BA 1294 042BC 1296 042BE 1298 04688 

1300 04380 1302 04382 1304 04384 1306 04386 1308 0418A 1310 04390 1312 04392 1314 04394 1316 04396 1318 0419A 
1320 043AO 1322 043A2 1324 043A4 1326 043A6 1328 041AA 1330 043BO 1332 043B2 1334 043B4 1336 043B6 1338 041BA 
1340 043CO 1342 043C2 1344 043C4 1346 043C6 1348 041CA 1350 04300 1352 04302 1354 04304 1356 04306 1358 0410A 
1360 043EO 1362 043E2 1364 043E4 1366 043E6 1368 041EA 1370 043FO 1372 043F2 1374 043F4 1376 043F6 1378 041FA 
1380 043A8 1382 043AA 1384 043AC 1386 043AE 1388 047A8 1390 043B8 1392 043BA 1394 043BC 1396 043BE 1398 04788 

1400 04480 1402 04482 1404 04484 1406 04486 1408 0408C 1410 04490 1412 04492 1414 04494 1416 04496 1418 0409C 
1420 044AO 1422 044A2 1424 044A4 1426 044A6 1428 040AC 1430 044BO 1432 044B2 1434 044B4 1436 04486 1438 040BC 
1440 044CO 1442 044C2 1444 044C4 1446 044C6 1448 040CC 1450 04400 1452 04402 1454 04404 1456 04406 1458 0400C 
1460 044EO 1462 044E2 1464 044E4 1466 044E6 1468 040EC 1470 044FO 1472 044F2 1474 044F4 1476 044F6 1478 040FC 
1480 042C8 1482 042CA 1484 042CC 1486 042CE 1488 046C8 1490 04208 1492 0420A 1494 0420C 1496 0420E 1498 04608 

1500 04580 1502 04582 1504 04584 1506 04586 1508 0418C 1510 04590 1512 04592 1514 04594 1516 04596 1518 0419C 
1520 045AO 1522 045A2 1524 045A4 1526 045A6 1528 04lAC 1530 045BO 1532 045B2 1534 045B4 1536 04586 1538 041BC 
1540 045CO 1542 045C2 1544 045C4 1546 045C6 1548 041CC 1550 045DO 1552 04502 1554 04504 1556 04506 1558 0410C 
1560 045EO 1562 045E2 1564 045E4 1566 045E6 1568 041EC 1570 045FO 1572 045F2 1574 045F4 1576 045F6 1578 041FC 
1580 043C8 1582 043CA 1584 043CC 1586 043CE 1588 047C8 1590 04308 1592 0430A 1594 0430C 1596 0430E 1598 04708 

1600 04680 1602 04682 1604 04684 1606 04686 1608 0408E 1610 04690 1612 04692 1614 04694 1616 04696 1618 0409E 
1620 046AO 1622 046A2 1624 046A4 1626 046A6 1628 040AE 1630 046BO 1632 046B2 1634 046B4 1636 046B6 1638 040BE 
1640 046CO 1642 046C2 1644 046C4 1646 046C6 1648 040CE 1650 04600 1652 04602 1654 04604 1656 04606 1658 0400E 
1660 046EO 1662 046E2 1664 046E4 1666 046E6 1668 040EE 1670 046FO 1672 046F2 1674 046F4 1676 046F6 1678 040FE 
1680 042E8 1682 042EA 1684 042EC 1686 042EE 1688 046E8 1690 042F8 1692 042FA 1694 042FC 1696 042FE 1698 046F8 

1700 04780 1702 04782 1704 04784 1706 04786 1708 0418E 1710 04790 1712 04792 1714 04794 1716 04796 1718 0419E 
1720 047AO 1722 047A2 1724 047A4 1726 047A6 1728 04lAE 1730 047BO 1732 047B2 1734 04784 1736 047B6 1738 041BE 
1740 047CO 1742 047C2 1744 047C4 1746 047C6 1748 041CE 1750 04700 1752 04702 1754 04704 1756 04706 1758 0410E 
1760 047EO 1762 047E2 1764 047E4 1766 047E6 1768 041EE 1770 047FO 1772 047F2 1774 047F4 1776 047F6 1778 041FE 
1780 043E8 1782 043EA 1784 043EC 1786 043EE 1788 047E8 1790 043F8 1792 043FA 1794 043FC 1796 043FE 1798 047F8 

1800 04488 1802 0448A 1804 0448C 1806 0448E 1808 0468A 1810 04498 1812 0449A 1814 0449C 1816 0449E 1818 0469A 
1820 044A8 1822 044AA 1824 044AC 1826 044AE 1828 046AA 1830 044B8 1832 0448A 1834 044BC 1836 044BE 1838 046BA 
1840 044C8 1842 044CA 1844 044CC 1846 C44CE 1848 046CA 1850 044D8 1852 044DA 1854 044DC 1856 0440E 1858 046DA 
1860 044E8 1862 044EA 1864 044EC 1866 044EE 1868 046EA 1870 044F8 1872 044FA 1874 044FC 1876 044FE 1878 046FA 
1880 0468C 1882 046AC 1884 046CC 1886 046EC 1888 0468E 1890 0469C 1892 046BC 1894 046DC 1896 046FC 1898 0469E 

1900 04588 1902 0458A 1904 0458C 1906 0458E 1908 0478A 1910 04598 1912 0459A 1914 0459C 1916 04591:: 1918 0479A 
1920 045A8 1922 045AA 1924 045AC 1926 045AE 1928 047AA 1930 045B8 1932 045BA 1934 045BC 1936 04581:: 1938 047BA 
1940 045C8 1942 045CA 1944 045CC 1946 045CE 1948 047CA 1950 045D8 1952 045DA 1954 045DC 1956 045D1:: 1958 047DA 
1960 045E8 1962 045EA 1964 045EC 1966 045EE 1968 047EA 1970 045F8 1972 045FA 1974 045FC 1976 045FE 1978 047FA 
1980 0478C 1982 047AC 1984 047CC 1986 047EC 1988 0478E 1990 0479C 1992 0478C 1994 047DC 1996 047FC 1998 0479E 



1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 14·01 5/360 1401 5/360 1401 5/360 140'1 5/36d 

2000 04800 2002 04802 2004 04804 2006 04806 2008 04808 2010 04810 2012 04812 2014 04814 2016 04816 2018 04818 
2020 04820 2022 04822 2024 04824 2026 04826 2028 04828 2030 04830 2032 04832 2034 04834 2036 04836 2038 04838 
2040 04840 2042 04842 2044 04844 2046 04846 2048 048~~8 2050 04850 2052 04852 2054 04854 2056 04856 2058 04858 
2060 04860 2062 04862 2064 04864 2066 04866 2068 04868 2070 04870 2072 04872 2074 04874 2076 04876 2078 04878 
2080 04A08 2082 04AOA 2084 04AOe 2086 04AOE 2088 04EO"8 2090 04A18 2092 04A1A 2094 04Ale 2096 04A1E 2098 04E18 

2100 04900 2102 04902 2104 04904 2106 04906 2108 04908 2110 04910 2112 04912 2114 0491L~ 2116 04916 2118 04918 
2120 04920 2122 04922 2124 04924 2126 04926 2128 049~~8 2130 04930 2D2 04932 2134 04934 2136 04936 2138 04938 
2140 04940 2142 04942 2144 04944 2146 04946 2148 049~, 8 2150 04950 2152 0495~ 2154 04954 2156 04956 2158 04958 
2160 04960 2162 04962 2164 04964 2166 04966 2168 04968 2170 04970 2172 04972 2174 04974 2176 04976 2178 04978 
2180 04B08 2182 04BOA 2184 04Boe 2186 04BOE 2188 04F08 2190 04B18 2192 04B1A 2194 04Ble 2196 04B1E 2198 04F18 

2200 04AOO 2202 04A02 2204 04A04 2206 04A06 2208 0480A 2210 04Al0 2~~ 12 04A12 2214 04A14 2216 04A16 2218 0481A 
2220 04A20 2222 04A22 2224 04A24 2226 04A26 2228 0482A 2230 04A30 2232 04A32 2234 04A34 2236 04A36 2238 0483A 
2240 04A40 2242 04A42 2244 04A44 2246 04A46 2248 048~~A 2250 04A50 2252 04A52 2254 04A54 2256 04A56 2258 0485A 
2260 04A60 2262 04A62 2264 04A64 2266 04A66 2268 0486A 2270 04A70 2272 04A72 2274 04A74 2276 04A76 2278 0487A 
2280 04A28 2282 04A2A 2284 04A2e 2286 04A2E 2288 04E28 2290 04A38 2292 04A3A 2294 04A3C 2296 04A3E 2298 04E38 

2300 04BOO 2302 04B02 2304 04B04 2306 04B06 2308 0490A 2310 04Bl0 2312 04B12 2314 04B14 2316 04B16 2318 0491A 
2320 04B20 2322 04B22 2324 04B24 2326 04B26 2328 049~~A 2330 04B30 2332 04B32 2334 04B34 2336 04B36 2338 0493A 
2340 04B40 2342 04B42 2344 04B44 2346 04B46 2348 049Q,A 2350 04B50 2352 04B52 2354 04B54 2356 04B56 2358 0495A 
2360 04B60 2362 04B62 2364 04B64 2366 04B66 2368 0496A 2370 04B70 2372 04B72 2374 04B74 2376 04B76 2378 0497A 
2380 04B28 2382 04B2A 2384 04B2e 2386 04B2E 2388 04F28 2390 04B38 2392 04B3A 2394 04B3(: 2396 04B3E 2398 04F38 

p:.. 2400 04eoo 2402 04e02 2404 04e04 2406 04e06 2408 0480e 2410 04el0 2412 04e12 2414 04el1.i1 2416 04e16 2418 0481e "0 
"0 2420 04e20 2422 04e22 2424 04e24 2426 04e26 2428 0482e 2430 04e30 2432 04e32 2434 04e34 2436 04e36 2438 0483e 

m 2440 04e40 2442 04e42 2444 04e44 2446 04e46 2448 04 8 ~~e 2450 04e50 2452 04e52 2454 04e54 2456 04e56 2458 0485e 
p.. 2460 04e60 2462 04e62 2464 04e64 2466 04e66 2468 0486e 2470 04C70 2472 04e72 2474 04e74 2476 04e76 2478 0487e ..,. 2480 
~ 

04A48 2482 04A4A 2484 04A4e 2486 04A4E 2488 04E~'8 2490 04A58 2492 04A5A 2494 04A5C 2496 04A5E 2498 04E58 

t"Ij 2500 04DOO 2502 04D02 2504 04D04 2506 04D06 2508 0490e 2510 04Dl0 2512 04D12 2514 04D14 2516 04D16 2518 0491e .. 
2520 04D20 2522 04D22 2524 04D24 2526 04D26 2528 0492~e 2530 04D30 2532 04D32 2534 04034 2536 04D36 2538 0493e 
2540 04D40 2542 04042 2544 04D44 2546 04D46 2548 049Q,e 2550 04050 2552 04052 2554 04D54 2556 04D56 2558 0495e 

~ 2560 04060 2562 04062 2564 04064 2566 04066 2568 0496e 2570 04D70 2572 04072 2574 04074 2576 04076 2578 0497e 
p.. 2580 04B48 2582 04B4A 2584 04B4e 2586 04B4E 2588 04F~,8 2590 04B58 2592 04B5A 2594 04B5C 2596 04B5E 2598 04F58 
C1) 
j-I 2600 04EOO 2602 04E02 2604 04E04 2606 04E06 2608 0480E 2610 04El0 2612 04E12 2614 04E14 2616 04E16 2618 0481E 
.c:= 2620 04E20 2622 04E22 2624 04E24 2626 04E26 2628 0482:E 2630 04E30 2632 04E32 2634 04E34 2636 04E36 2638 0483E 
0 2640 04E40 2642 04E42 2644 04E44 2646 04E46 2648 048Q,E 2650 04E50 2652 04E52 2654 04E54 2656 04E56 2658 0485E 
:J:oI 2660 04E60 2662 04E62 2664 04E64 2666 04E66 2668 0486E ,2670 04E70 2672 04E72 2674 04E71~ 2676 04E76 2678 0,487E p.. 2680 04A68 2682 04A6A 2684 04A6e 2686 04A6E 2688 04E68 ,2690 04A78 2692 04A7A 2694 04A7C 2696 04A7E 2698 04E78 p.. 
11 
C1) 2700 04FOO 2702 04F02 2704 04F04 2706 04F06 2708 0490E ,2710 04Fl0 2712 04F12 2714 04F14 2716 04F16 2718 0491E en 2720 04F20 2722 04F22 2724 04F24 2726 04F26 2728 0492:E ,2730 04F30 2732 04F32 2734 04F3Q, 2736 04F36 2738 0493E en 

2740 04F40 2742 04F42 2744 04F44 2746 04F46 2748 049L1·E 2750 04F50 2752 04F52 2754 04F54 2756 04F56 2758 0495E n 2760 04F60 2762 04F62 2764 04F64 2766 04F66 2768 0496E 2770 04F70 2772 04F72 2774 04F74 2776 04F76 2778 0497E 0 
t::! 2780 04B68 2782 04B6A 2784 04B6e 2786 04B6E 2788 04F68 :2790 04B78 2792 04B7A 2794 04B7C 2796 04B7E 279B 04F78 
<I 
C1) 

2800 04e08 2802 04eOA 2804 04coe 2806 04eOE 2808 04EOA :2810 04e18 2812 04elA . 2814 04elC 2816 04elE 281B 04E1A ~ ..,. 2820 04e28 2822 04e2A 2824 04e2e 2826 04e2E 2828 04E2A :2830 04e38 2832 04e3A 2834 04e3C 2836 04C3E 28313 04E3A 
0 2840 04e48 2842 04e4A 2844 04C4e 2846 04e4E 2848 o 4EQ,A :2850 04e58 28152 04e5A 2854 04e5C 2856 04e5E 28513 04E5A 
t::! 2860 04e68 2862 04C6A 2864 04C6e 2866 04eGE 2868 04E6A :2870 04e78 28172 04e7A 2874 04e7C 2876 04e7E 28713 04E7A 
1-3 2880 04Eoe 2882 04E2e 2884 04E4e 2886 04E6e 2888 04EOE :2890 04Ele 2892 04E3e 2894 04E5C 2896 04E7e 289B 04E1E 
III 
t:r 2900 04D08 2902 04DOA 2904 04DOC 2906 0400E 2908 04FOA :2910 04018 2912 04D1A 2914 04D1C 2916 04D1E 291B 04F1A j-I 

2920 04D28 2922 04D2A 2924 04D2e 2926 04D2E 2928 04F2:A :2930 04D38 2932 0403A 2934 04D3C 2936 04D3E 2930 04F3A C1) 

2940 04D48 2942 0404A 2944 0404e 2946 0404E 2948 04FLlA 2950 04058 2952 0405A 2954 0405C 2956 04D5E 295!J 04F5A 
CD 2960 04068 2962 0406A 2964 040Ge 2966 04DGE 2968 04F6A :2970 04D78 2972 0407A 2974 0407C 2976 04D7E 2978 04F7A 
w 2980 04Foe 2982 04F2e 2984 04F4e 2986 04F6e 2988 04FOE :2990 04Fle 2992 04F3e 2994 04F5C 2996 04F7e 2998 04F1E 



00 1401 8/360 1401 
.f= 

5/360 1401 5/360 1401 5/360 1401 5/360 1LJ01 5/360 1LJ0 1 5/360 1401 5/360 1401 5/360 1I.J01 5/360 

3000 OLJ880 3002 OLJ882 3004 04884 3006 04886 300B OLJBBB 3010 04B90 3012 04B92 3014 OLJB9LJ 3016 04B96 301B OLJB9B 
3.020 048AO 3022 04BA2 302LJ 048ALJ 302'6 OLJBA6 302B OLJBA8 3030 04.?BO 3032 OLJBB2 3034 048BLJ 3036 048B6 303B OLJBB8 
3040 04BCO 3042 048C2 30LJ4 04BC4 3046 OLJBC6 304B 04BCB 3050 04800 3052 04B02 3054 04804 3056 04B06 3058 04808 
3060 OLJ8EO 3062 048E2 3064 048E4 3066 048E6 3068 04BE8 3070 048FO 3072 048F2 3074 04BF4 3076 048F6 3078 048F8 
3080 04A8B 3082 04A8A 30B4 04A8C 30B6 04A8E 3088 04E88 3090 OLJA98 3092 OLJA9A 309LJ 04A9C 3096 04A9E 3098 OLJE98 

3100 04980 3102 04982 3104 OLJ984 3106 04986 3108 04988 3110 04990 3112 OLJ992 311LJ OLJ99LJ 3116 04996 3118 OLJ998 
3120 049AO 3122 049A2 312LJ 049A4 3126 049A6 3128 OLJ9A8 3130 049BO 3132 049B2 3134 049BLJ 3136 049B6 313B 049B8 
3140 OLJ9CO 3142 049C2 3144 049C4 3146 049C6 314B 049C8 3150 04900 3152 04902 3154 0490~ 3156 04906 3158 0490B 
3160 049EO 3162 049E2 '316 LJ 049E4 3166 OLJ9E6 3168 049EB 3170 049FO 3172 049F2 3174 049F4 3176 049F6 3178 049F8 
3180 04B88 3182 OLJB8A 318LJ 04B8C 3186 04B8E 3188 04F88 3190 04B98 3192 04B9A 3194 04B9C 3196 04B9E 3198 04F98 

3200 04A80 3202 04AB2 3204 OLJA84 3206 04AB6 3208 0488A 3210 04A90 3212. 04A92 3214 04A9LJ 3216 04A96 3218 0489A 
3220 04AAO 3222 04AA2 3224 04AA4 3226 04AA6 322B 048AA 3230 04ABO 3232 O'4AB2 3234 04AB4 3236 04AB6 3238 048BA 
:::240 04ACO 3242 04AC2 3244 04AC4 32LJ6 04AC6 3248 04BCA 3250 04AOO 3252 04A02 325LJ 04AOLJ 3256 04AD6 3258 048DA 
3260 04AEO 3262 04AE2 3264 OLJAE4 3266 04AE6 3268 048EA 3270 OLJAFO 3272 04AF2 3274 04AF4 3276 04AF6 327B 048FA 
3280 04AA8 3282 04AAA 32B4 04AAC 3286 04AAE 32BB 04EAB 3290 04ABB 3292 o 4,i\BA 3294 04"ABC 3296 04ABE 329B 04EB8 

3300 04B80 3302 04B82 3304 04BB4 3306 OLJB86 330B OLJ98A 3310 04B90 3312 04B92 331LJ 04B94 3316 04B96 331B 0499A 
3320 04BAO 3322 04BA2 3324 04BA4 3326 04BA6 332B 049AA 3330 04BBO 3332 04BB2 3334 04BB4 3336 04BB6 3338 049BA 
3340 04BCO 3342 04BC2 3344 04BC4 3346 04BC6 334B 049CA 3350 04BDO 3352 04BD2 3354 04BD4 3356 04BD6 335B 049DA 
3360 04BEO 3362 04BE2 3364 04BE4 3366 04BE6 3368 049EA 3370 04BFO 3372 04BF2 3374 04BF4 3376 04BF6 337B 049FA 
33BO 04BAB 3382 04BAA 33B4 04BAC 3386 04BAE 33BB 04FAB 3390 04BB8 3392 04HBA 339LJ 04BBC 3396 04BBE 339B 04FB8 

3400 04CBO 3402 04CB2 3404 04C8LJ 3406 04C86 3408 0488C 3410 04C90 3412 04C92 341LJ 04C94 3416 04C96 3418 0489C 
3420 04CAO 3422 04CA2 342LJ 04CA4 3LJ26 04CA6 342B 048AC 3430 OLJCBO 3432 04CB2 3434 04CB4 3436 04CB6 3438 048BC 
3440 04CCO 3442 04CC2 3444 04CC4 3446 04CC6 3448 048CC 3450 04COO 3452 04CD2 3454 04C04 3456 04CD6 3~58 048DC 
3460 04CEO 3462 04CE2 3464 04CE4 3466 04CE6 3468 048EC 3470 04CFO 3472 OLJCF2 3474 04CF4 3LJ76 04CF6 347B 048FC 
3480 04AC8 3482 OLIACA 3484 04ACC ::486 04ACE 3LJ88 04EC8 3490 04AD8 3492 04ADA 3494 04ADC 3496 04ADE 3498 04ED8 

3500 04DBO 3502 04D82 3504 04D84 3506 04D86 3508 0498C 3510 04D90 3512 04D92 3514 04D94 3516 04D96 3518 0499C 
3520 04DAO 3522 04DA2 3524 04DA4 3526 04DA6 3528 049AC 3530 04DBO 3532 04DB2 3534 040B4 3536 040B6 3538 049BC 
]540 040CO 3542 04DC2 3544 04DCLJ 3546 04DC6 3548 049CC 3550 04DOO 3552 04DD2 3554 04DD4 3556 040D6 355B 049DC 
]560 04DEO 3562 OLJDE2 3564 040E4 3566 04DE6 356B 049EC 3570 04DFO 3572 040F2 3574 04DF4 3576 040F6 357B 049FC 
]580 04BCB 3582 04BCA 35B4 04BCC 35B6 04BCE 3588 04FCB 3590 04BDB 3592 04BDA 3594 04BDC 3596 04BDE 3598 04FDB 

3600 04E80 3602 04EB2 3604 04EB4 3606 04E86 3608 04BBE 3610 04E90 3612 04E92 3614 04E94 3616 04E96 3618 0489E 
3620 04EAO 3622 04EA2 3624 04EA4 3626 04EA6 3628 048AE 3630 04EBO 3632 04EB2 3634 04EB4 3636 04EB6 363B 04BBE 
3640 04ECO 3642 04EC2 3644 04EC4 3646 04EC6 364B 04BCE 3650 04EOO 3652 04E02 3654 04E04 3656 04E06 365B 04BOE 
3660 04EEO 3662 04EE2 3664 04EE4 3666 OLJEE6 366B 04BEE 3670 04EFO 3672 04EF2 3674 04EF4 3676 04EF6 3678 048FE 
3680 04AE8 36B2 04AEA 3684 04AEC 36B6 04AEE 36B8 OLJEEB 3690 04AF8 3692 04AFA 3694 04AFC 3696 04AFE 3698 04EF8 

3700 04F80 3702 04F82 3704 04FB4 3706 04F86 370B 0498E 3710'04F90 3712 04F92 3714 04F94 3716 OLJF96 3718 0499E 
3720 04FAO 3722 04FA2 3724 04FA4 3726 04FA6 3728 049AE 3730 04FBO 3732 04FB2 3734 OLJFBLJ 3736 04FB6 373B 049BE 
3740 04FCO 3742 04FC2 3744 04FC4 3746 04FC6 374B 049CE 3750 04FOO 3752 04FD2 3754 04FD4 3756 04FD6 3758 0490E 
3760 04FEO 3762 04FE2 3764 04FE4 3766 04FE6 3768 049EE 3770 04FFO 3772 04FF2 3774 04FF4 3776 04FF6 377B 049FE 
3780 04BEB 37B2 04BEA 37BLJ 04BEC 3786 04BEE 3788 04FE8 3790 04BF8 3792 04BFA 3794 04BFC 3796 04BFE 3798 04FFB 

3800 04C8B 3802 04C8A 3804 04C8C 3806 04C8E 380B 04E8A 3810 04C9B 3B12 04C9A 3814 04C9C 3816 04C9E 3B1B 04E9A 
3820 04CAB 3822 04CAA 3824 04CAC 3826 04CAE 3828 04EAA 3B30 04CBB 3B32 04CBA 3834 04CBC 3836 04CBE 3B38 04EBA 
3840 OLJCC8 3842 04CCA 3B44 04CCC 3B46 04CCE 3B4B 04ECA 3850 04CD8 3852 04COA 3854 04COC 3856 04CDE 3858 04EDA 
3860 04CEB 3862 04CEA 3864 04CEC 3866 04CEE 3868 04EEA 3870 04CFB 3872 04CFA 3874 04CFC 3876 04CFE 3878 04EFA 
3880 04E8C 3882 04EAC 3B84 04ECC 3886 04EEC 3888 04EBE 3B90 04E9C 3892 04EBC 3894 04EDC 3896 04EFC 3898 04E9E 

3900 OLJDB8 3902 04D8A 3904 0408C 3906 04D8E 390B 04F8A 3910 04D98 3912 OLJD9A 3914 04D9C 3916 0409E 3918 04F9A 
3920 04DAB 3922 04DAA 3924 040AC 3926 OLJOAE 392B OLJFAA 3930 04DBB 3932 04DBA 3934 04DBC 3936 040BE 393B 04FBA 
3940 040C8 3942 04DCA 3944 040CC 3946 04DCE 394B 04FCA 3950 04DD8 3952 04DDA 3954 04DDC 3956 04DDE 3958 04FDA 
3960 04DE8 3962 04DEA 3964 04DEC 3966 04DEE 3968 04FEA 3970 04DFB 3972 04DFA 3974 04DFC 3976 04DFE 397B 04FFA 
3980 04F8C 3982 04FAC 3984 04FCC 3986 04FEC 39B8 04F8E 3990 04F9C 3992 04FBC 399LJ 04FDC 3996 04FFC 3998 04F9E 



1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/3160 1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 

4000 05000 4002 05002 4004 05004 4006 05006 4008 05008 4010 05010 4012 05012 4014 05014 4016 05016 4018 05018 
4020 05020 4022 05022 4024 05024 4026 05026 4028 05028 4030 05030 4032 05032 4034 05034 4036 05036 4038 05038 
4040 05040 4042 05042 4044 05044 4046 05046 4048 05048 4050 05050 4052 05052 4054 05054 4056 05056 4058 05058 
4060 05060 4062 05062 4064, 05064 4066 05066 4068 05068 4070 05070 4072 05072 4074 05074 4076 05076 4078 05078 
4080 05208 4082 0520A 4084 0520C 4086 0520E 4088 05608 4090 05218 4092 0521A 4094 0521C 4096 0521E 4098 05618 

4100 05100 4102 05102 4104 05104 4106 05106 4108 05108 4110 05110 4112 05112 4114 05114 4116 05116 4118 05118 
4120 05120 4122 05122 4124\ 05124 4126 051:26 4"128 05128 4130 05130 4132 05132 4134 05134 4136 05136 4138 05138 
4140 05140 4142 05142 4144 05144 4146 05146 4148 05148 4150 05150 4152 05152 4154 05154 4156 05156 4158 05158 
4160 05160 4162 05162 4164 05164 4166 05166 4168 05168 4170 05170 4172 05172 4174 05174 4176 05176 4178 05178 
4180 05308 4182 0530A 4184 053bc 4186 0530E 4188 05'708 4190 05318 4192 053lA 4194 0531C 4196 0531E 4198 05718 

4200 05200 4202 05202 4204 05204 4206 05206 4208 0500A 4210 05210 4212 05212 4214 05214 4216 05216 4218 050lA 
4220 05220 4222 05222 4224 05224 4226 05226 4228 0502A 4230 05230 4232 05232 4234 05234 4236 05236 4238 0503A 
4240 05240 4242 05242 4244 05244 4246 05246 4248 0504A 4250 05250 4252 05252 4254 05254 4256 05256 4258 0505A 
4260 05260 4262 05262 4264 05264 4266 05266 4268 0506A 4270 05270 4272 05272 4274 05274 4276 05276 4278 0507A 
4280 05228 4282 0522A 4284 0522C 4286 0522E 4288 05628 4290 05238 4292 0523A 4294 0523C 4296 0523E 4298 05638 

4300 05300 4302 05302 4304 05304 4306 05306 4308 051.0A 4310 05310 4312 05312 4314 05314 4316 05316 4318 0511A 
4320 05320 4322 05322 4324 05324 4326 05326 4328 051.2A 4330 05330 4332 05332 4334 05334 4336 05336 4338 0513A 
4340 05340 4342 05342 4344 05344 4346 05346 4348 051.4A 4150 05350 4352 05352 4354 05354 4356 05356 4358 0515A 
4360 05360 4362 05362 4364 05364 4366 05366 4368 051.6A 4370 05370 4372 05372 4374 05374 4376 05376 4378 0517A 
4380 05328 4382 0532A 4384 0532C 4386 0532E 4388 05728 4390 05338 4392 0533A 4394 0533C 4396 0533E 4398 05738 

)I' 4400 05400 4402 05402 4404 05404 4406 05406 4408 0500C 4410 05410 4412 05412 4414 05414 4416 05416 4418 0501C I"tj 
I"tj 4420 05420 4422 05422 4424 05424 4426 05426 4428 0502C 4430 05430 4432 05432 4434 05434 4436 05436 4438 0503C 
m 4440 05440 4442 05442 4444 05444 4446 05446 4448 0504C 4450 05450 4452 05452 4454 05454 4456 05456 4458 0505C 
OJ 4460 05460 4462 05462 4464 05464 4466 05466 4468 OS06C 4470 05470 4472 05472 4474 05474 4476 05476 4478 0507C J-I. 4480 05248 4482 0524A 4484 0524C 4486 0524E 4488 05648 4490 05258 4492 0525A 4494 0525C 4496 0525E 4498 05658 >I 
I'Zj 4500 05500 4502 05502 4504 05504 4506 05506 4508 051.0C 4510 05510 4512 05'512 4514 05514 4516 05516 4518 0511C .. 

4520 05520 4522 05522 4524 05524 4526 05526 4528 0512C 4530 05530 4532 05532 4534 05534 4536 05536 4538 0513C 
4540 05540 4542 05542 4544 05544 4546 05546 4548 0514C 4550 05550 4552 05552 4554 05554 4556 05556 4558 0515C 

~ 4560 05560 4562 05562 4564 05564 4566 05566 4568 0516C 4570 05570 4572 05572 4574 05574 4576 05576 4578 0517C 
OJ 4580 05348 4582 0534A 4584 0534c 4586 0534E 4588 05748 4590 05358 4592 0535A 4594 0535C 4596 0535E 4598 05758 
(I) .... 

4600 05600 4602 05602 4604 05604 4606 05606 4608 0500E 4610 05610 4612 05612 4614 05614 4616 05616 4618 0501E 
~ 4620 05620 4622 05622 4624 05624 4626 05626 4628 0502E 4630 05630 4632 05632 4634 05634 4636 05636 4638 0503E 0 4640 05640 4642 05642 4644 05644 4646 05646 4648 0504E 4650 05650 4652 05652 4654 05654 4656 05656 4658 0505E 

~ 4660 05660 4662 05662 4664 05664 4666 05666 4668 0506E 4670 05670 4672 05672 4674 05674 4676 05676 4678 0507E 
OJ 4680 05268 4682 0526A 4684 0526C 4686 0526E 4688 05668 4690 05278 4692 0527A 4694 0527C 4696 0527E 4698 05678 
11 
(I) 4700 05700 4702 05702 4704 05704 4706 05706 4708 0510E 4710 05710 4712 05712 4714 05714 4716 05716 4718 0511E en 

4720 05720 4722 05722 4724 05724 4726 05726 4728 0512E 4730 05730 4732 05732 4734' 05734 4736 05736 4738 0513E en 
474-0 05740 4742 05742 4744 05744 4746 05746 4748 0514E 4750 05750 4752 05752 4754 05754 4756 05756 4758 0515E () 
4760 05760 4762 05762 4764 05764 4766 05766 4768 0516E 4770 05770 4772 05772 4774 05774 4776 05776 4778 0517E 0 

Ij 4780 05368 4782 0536A 4784 0536C 4786 0536E 4788 05768 4790 05378 4792 0537A 4794 0537C 4796 0537E 4798 05778 <I 
(I) 

0540A 4804 0540C 4806 0540E 4808 0560A 4810 05418 4812 0541A 4814 0541C 4816 0541E 4818 0561A ~ 4800 05408 4802 
J-I. 4820 05428 4822 0542A 4824 0542C 4826 0542E 4828 0562A 4830 05438 4832 0543A 4834 0543C 4836 0543E 4838 0563A 
0 4840 05448 4842 0544A 4844 0544C 4846 0544E 4848 0564A 4850 05458 4852 0545A 4854 0545C 4856 0545E 4858 0565A 
Ij 4860 05468 4862 0546A 4864 0546C 4866 0546E 4868 0566A 4870 05478 4872 0547A 4874 0547C 4876 0547E 4878 0567A 
1-3 4880 0560C 4882 0562C 4884 0564C 4886 0566C 4888 0560E 4890 0561C 4892 0563C 4894 0565C 4896 0567C 4898 0561E 
OJ 
tr 4900 05508 4902 0550A 4904 0550C 4906 0550E 4908 0570A 4910 05518 4912 055lA 4914 0551C 4916 0551E 4918 0571A .... 
(I) 4920 05528 4922 0552A 4924 0552C 4926 0552E 4928 0572A 4930 05538 4932 0553A 4934 0553C 4936 0553E 4938 0573A 

4940 05548 4942 0554A 4944 0554C 4946 0554E 4948 0574A 4950 05558 4952 0555A 4954 0555C 4956 0555E 4958 0575A 
(X) 4960 05568 4962 0556A 4964 0556C 4966 0556E ·4968 0576A 4970 05578 4972 0557A 4974 055"JC 4976 0557E 4978 0577A 
U'1 4980 0570C 4982 0572C 4984 0574C 4986 0576C 4988 0570E 4990 0571C 4992 0573C 4994 0575C 4996· 0577C 4998 0571E 



(Xl 1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 0'1 

5000 05080 5002 05082 5004 05084 5006 05086 5008 05088 5010 05090 5012 05092 5014 05094 5016 05096 5018 05098 
5020 050AO 5022 050A2 5024 050A4 5026 OSOA6 5028 050A8 5030 050BO 5032 050B2 5034 050B4 5036 050B6 5038 050B8 
5040 050CO 5042 050C2 5044 050C4 5046 050C6 5048 050C8 5050 05000 5052 05002 5054 05004 5056 05006 5058 05008 
5060 050EO 5062 050E2 5064 050E4 5066 050E6 5068 050E8 5070 050FO 5072 050F2 5074 050F4 5076 050F6 5078 050F8 
5080 05288 5082 0528A 5084 0528C 5086 0528E 5088 05688 5090 05298 5092 0529A 5094 0529C 5096 0529E 5098 05698 

5100 05180 5102 05182 5104 05184 5106 05186 5108 05188 5110 05190 5112 05192 5114 05194 5116 05196 5118 05198 
5120 051AO 5122 051A2 5124 051A4 5126 051A6 5128 051A8 5130 051BO 5132 051B2 5134 051B4 5136 051B6 5138 051B8 
5140 051CO 5142 051C2 5144 051C4 5146 051C6 5148 051C8 5150 05100 5152 05102 5154 05104 5156 05106 5158 05108 
5160 051EO 5162 051E2 5164 051E4 5166 051E6 5168 051E8 5170 051FO 5172 051F2 5174 051F4 5176 051F6 5178 051F8 
5180 05388 5182 0538A 5184 0538C 5186 0538E 5188 05788 5190 05398 5192 0539A 5194 0539C 5196 0539E 5198 05798 

5200 05280 5202 05282 5204 05284 5206 05286 5208 0508A 5210 05290 5212 05292 5214 05294 5216 05296 5218 0509A 
5220 052AO 5222 052A2 5224 052A4 5226 052A6 5228 050AA 5230 052BO 5232 052B2· .5234 052B4 5236 052B6 5238 050BA 
5240 052CO 5242 052C2 5244 052C4 5246 052C6 5248 050CA 5250 05200 5252 05202 5254 05204 5256 05206 5258 0500A 
5260 052EO 5262 052E2 5264 052E4 5266 052E6 5268 050EA 5270 052FO 5272 052F2 5274 052F4 5276 052F6 5278 050FA 
5280 052A8 5282 052AA 5284 052AC 5286 052AE 5288 056A8 5290 052B8 5292 052BA 5294 052BC 5296 052BE 5298 056B8 

5300 05380 5302 05382 5304 05384 5306 05386 5308 0518A 5310 05390 5312 05392 5314 05394 5316 05396 5318 05l9A 
5320 053AO 5322 053A2 5324 053A4 5326 053A6 5328 051AA 5330 053BO 5332 053B2 5334 053B4 5336 053B6 5338 051BA 
5340 053CO 5342 053C2 5344 053C4 5346 053C6 5348 051CA 5350 05300 5352 05302 5354 05304 5356 05306 5358 0510A 
5360 053EO 5362 053E2 5364 053E4 5366 053E6 5368 051EA 5370 053FO 5372 053F2 5374 053F4 5376 053F6 5378 051FA 
5380 053A8 5382 053AA 5384 053AC 5386 053AE 5388 057A8 5390 053B8 5392 053BA 5394 053BC 5396 053BE 5398 057B8 

5400 05480 5402 05482 5404 05484 5406 05486 5408 0508C 5410 05490 5412 05492 5414 05494 5416 05496 5418 0509C 
5420 054AO 5422 054A2 5424 054A4 5426 054A6 5428 050AC 5430 054BO 5432 054B2 5434 054B4 5436 054B6 5438 050BC 
5440 054CO 5442 054C2 5444 054C4 5446 054C6 5448 050CC 5450 05400 5452 05402 5454 05404 5456 05406 5458 0500C 
5460 054EO 5462 054E2 5464 054E4 5466 054E6 5468 050EC 5470 054FO 5472 054F2 5474 054F4 5476 054F6 5478 050FC 
5480 052C8 5482 052CA 5484 052CC 5486 052CE 5488 056C8 5490 05208 5492 0520A 5494 0520C 5496 0520E 5498 05608 

5500 05580 5502 05582 5504 05584 5506 05586 5508 0518C 5510 05590 5512 05592 5514 05594 5516 05596 5518 0519C 
5520 055AO 5522 055A2 5524 055A4 5526 055A6 5528 051AC 5530 055BO 5532 055B2 5534 055B4 5536 055B6 5538 051BC 
5540 055CO 5542 055C2 5544 055C4 5546 055C6 5548 051CC 5550 05500 5552 05502 5554 05504 5556 05506 5558 0510C 
5560 OSSEO 5562 055E2 5564 055E4 5566 055E6 5568 051EC 5570 055FO 5572 055F2 5574 055F4 5576 055F6 5578 051FC 
5580 053C8 5582 053CA 5584 053CC 5586 053CE 5588 057C8 5590 05308 5592 0530A 5594 0530C 5596 0530E 5598 05708 

5600 05680 5602 05682 5604 05684 5606 0.5686 5608 0508E 5610 05690 5612 05692 5614 05694 5616 05696 5618 0509E 
5620 056AO 5622 056A2 5624 056A4 5626 056A6 5628 050AE 5630 056BO 5632 056B2 5634 056B4 5636 056B6 5638 050BE 
5640 056CO 5642 056C2 5644 056C4 5646 056C6 5648 050CE 5650 05600 5652 05602 6554 05604 5656 05606 5658 0500E 
5660 056EO 5662 056E2 5664 056E4 5666 056E6 5668 050EE 5670 056FO 5672 056F2 5674 056F4 5676 056F6 5678 050FE 
5680 052E8 5682 052EA 5684 052EC 5686 052EE 5688 056E8 5690 052F8 5692 052FA 5694 052FC 5696 052FE 5698 056F8 

5700 05780 5702 05782 5704 05784 5706 05786 5708 0518E 5710 05790 5712 05792 5714 05794 5716 05796 5718 0519E 
5720 057AO 5722 057A2 5724 057A4 5726 057A6 5728 051AE 5730 057BO 5732 057B2 5734 057B4 5736 057B6 5738 051BE 
5740 057CO 5742 057C2 5744 057C4 5746 057C6 5748 051CE 5750 05700 5752 05702 5754 05704 5756 05706 5758 051DE 
5760 057EO 5762 057E2 5764 057E4 5766 057E6 5768 051EE 5770 057FO 5772 057F2 5774 057F4 5776 057F6 5778 051FE 
5780 053E8 5782 053EA 5784 053EC 5786 053EE 5788 057E8 5790 053F8 5792 053FA 5794 053FC 5796 053FE 5798 057F8 

5800 05488 5802 0548A 5804 0548C 5806 0548E 5808 0568A 5810 05498 5812 0549A 5814 0549C 5816 0549E 5818 0569A 
5820 054A8 5822 054AA 5824 054AC 5826 054AE 5828 056AA 5830 054B8 5832 054BA 5834 054BC 5836 054BE 5838 056BA 
5840 054C8 5842 054CA 5844 054CC 5846 054CE 5848 056CA 5850 05408 5852 0540A 5854 0540C 5856 0540E 5858 0560A 
5860 054E8 5862 054EA 5864 054EC 5866 054EE 5868 056EA 5870 054F8 5872 054FA 5874 054FC 5876 054FE 5878 056FA 
5880 0568C 5882 056AC 5884 056CC 5886 056EC 5888 0568E 5890 0569C 5892 056BC 5894 0560C 5896 056FC 5898 0569E 

5900 05588 5902 0558A 5904 0558C 5906 0.558E 5908 0578A 5910 05598 5912 0559A 5914 0559C 5916 0559E 5918 0579A 
5920 055A8 5922 055AA 5924 055AC 5926 055AE 5928 057AA 5930 055B8 5932 055BA 5934 055BC 5936 055BE 5938 057BA 
5940 055C8 5942 055CA 5944 055CC 5946 055CE 5948 057CA 5950 05508 5952 0550A 5954 0550C 5956 0550E 5958 057DA 
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14660 07E60 14662 07E62 14664 07E64 14666 07E66 14668 0786E 14670 07E70 14672 07E72 14674 07E74 14676 07E76 14678 0787E 
14680 07A68 14682 07A6A 14684 07A6C 14686 07A6E 14688 07E68 14690 OiA78 14692 07A7A 14694 07A7C 14696 07A7E 14698 07E78 

0; 
11 

14700 07FOO 14702 07F02 14704 07F04 14706 07F06 14708 (l) 0790E 14710 07FI0 14712 07F12 14714 07F14 14716 07F16 14718 0791E en 14720 07F20 14722 07F22 14724 07F24 14726 07F26 14728 0792E 14730 07F30 14732 07F32 14734 07F34 14736 07F36 14738 0793E en 14740 07F40 14742 07F42 14744 07F44 14746 07F46 14748 0794E 14750 07F50 14752 07F52 14754 07F54 14756 07F56 14758 0795E 
n 14760 07F60 14762 07F62 14764 07F64 14766 07F66 14768 0796E 14770 07F70 14772 07F72 14774 07F74 14776 07F76 14778 0797E 0 14780 07B68 14782 07B6A 14784 07B6C 14786 07B6E 14788 07F68 14790 07B78 14792 01B7A 14794 07B7C 14796 07B7E 14798 07F78 
~ 
(l) 14800 07C08 14802 07COA 14804 07COC 14806 07COE 14808 07EOA l.4810 07C18 14812 07ClA 14814 07CIC 14816 07CIE 14818 07E1A 
~ 14820 07C28 14822 07C2A 14824 07C2C 14826 07C2E 14028 07E2A 14830 07C38 14832 07C3A 14834 07C3C 14836 07C3E 14838 07E3A ..... 14840 07C48 14841 07C4A 14844 07C4C 14846 07C4E 14848 07E4A 14850 07C58 14852 07C5A 14854 07C5C 14856 07C5E 14858 07E5A 0 
t:S 14860 07C68 14862 07C6A 14864 07C6C 14866 07C6E 14868 07E6A 1487-0 07C78 14872 07C7A 14874 07C7C 14876 07C7E 14878 07E7A 

t-3 
14880 07EOC 14882 07E2C 14884 07E4C 14886 07E6C 14888 07EOE 14890 07EIC 14892 07E3C 14894 07E5C 14896 07E7C 14898 07EIE 

III 
14900 14918 C' 07D08 14902 07DOA 14904 07DOC 14906 07DOE 14908 07FOA 14910 07D18 14912 07DlA 14914 07D1C 14916 07D1E 07FIA 

~ 14920 07D28 14922 07D2A 14924 07D2C 14926 07D2E 14928 07F2A 14930 07D38 14932 07D3A 14934 07D3C 14936 07D3E 14938 07F3A (l) 
14940 07D48 14942 07D4A 14944 07D4C 14946 07D4E 14948 07F4A 14950 07D58 14952 07D5A 14954 07D5C 14956 07D5E 14958 07F5A 

\D 
14960 07D68 14962 07D6A 14964 07D6C 14966 07D6E 14968 07F6A 14970 07D78 14972 07D7A 14974 07D7C 14976 07D7E 14978 07F7A 

U'I 14980 07FOC 14982 07F2C 14984 07F4C 14986 07F6C 14988 07FOE 14990 07FIC 14992 07F3C 14994 07F5C 14996 07F7C 14998 07FIE 



\D 1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 0\ 

15000 07880 15002 07882 15004 07884 15006 07886 15008 07888 15010 07890 15012 07892 15014 07894 15016 07896 15018 07898 
15020 078AO 15022 078A2 15024 078A4 15026 078A6 15028 078A8 15030 078BO 15032 078B2 15034 078B4 15036 078B6 15038 078B8 
15040 078CO 15042 078C2 15044 078C4 15046 078C6 15048 078C8 15050 07800 15052 07802 15054 078D4 15056 07806 15058 07808 
15060 078EO 15062 078E2 15064 078E4 15066 078E6 15068 078E8 15070 078FO 15072 078F2 15074 078F4 15076 078F6 15078 078F8 
15080 07A88 15082 07A8A 15084 07A8C 15086 07A8E 15088 07E88 15090 07A98 15092 07A9A 15094 07A9C 15096 07A9E 15098 07E98 

15100 07980 15102 07982 15104 07984 15106 07986 15108 07988 15110 07990 15112 07992 15114 07994 15116 07996 15118 07998 
15120 079AO 15122 079A2 15124 079A4 15126 079A6 15128 079A8 15130 079BO 15132 079B2 15134 079B4 15136 079B6 15138 079B8 
15140 079CO 15142 079C2 15144 079C4 15146 079C6 15148 079C8 15150 07900 15152 07902 15154 07904 15156 07906 15156 07908 
15160 079EO 15162 079E2 15164 079E4 15166 079E6 15168 079E8 15170 079FO 15172 079F2 15174 079F4 15176 079F6 15178 079F8 
15180 07B88 15182 07B8A 15184 07B8C 15186 07B8E 15188 07F88 15190 07B98 15192 07B9A 15194 07B9C 15196 07B9E 15198 07F98 

15200 07A80 15202 07A82 15204 07A84 15206 07A86 15208 0788A 15210 07A90 15212 07A92 15214 07A94 15216 07A96 15218 0789A 
15220 07AAO 15222 07AA2 15224 07AA4 15226 07AA6 15228 078AA 15230 07ABO 15232 07AB2 15234 07AB4 15236 07AB6 15238 078BA 
15240 07ACO 15242 07AC2 15244 07AC4 15246 07AC6 15248 078CA 15250 07ADO 15252 07AD2 15254 07A04 15256 07A06 15258 078DA 
15260 07AEO 15262 07AE2 15264 07AE4 15266 07AE6 15268 078EA 15270 07AFO 15272 07AF2 15274 07AF4 15276 07AF6 15278 078FA 
15280 07AA8 15282 07AAA 15284 07AAC 15286 07AAE 15288 07EA8 15290 07AB8 15292 07ABA 15294 07ABC 15296 07ABE 15298 07EB8 

15300 07B80 15302 07B82 15304 07B84 15306 07B86 15308 0798A 15310 07B90 15312 07B92 15314 07B94 15316 07B96 15318 0799A 
15320 07BAO 15322 07BA2 15324 07BA4 15326 07BA6 15328 079AA 15330 07BBO 15332 07BB2 15334 07BB4 15336 079B6 15338 079BA 
15340 07BCO 15342 07BC2 15344 07BC4 15346 07BC6 15348 079CA 15350 07BOO 15352 07B02 15354 07B04 15356 07906 15358 0790A 
15360 07BEO 15362 07BE2 15364 07BE4 15366 07BE6 15368 079EA 15370 07BFO 15372 07BF2 15374 07BF4 15376 07BF6 15378 079FA 
15380 07BA8 15382 07BAA 15384 07BAC 15386 07BAE 15388 07FA8 15390 07BB8 15392 07BBA 15394 07BBC 15396 079BE 15398 07FB8 

15400 07C80 15402 07C82 15404 07C84 15406 07C86 15408 0788C 15410 07C90 15412 07C92 15414 07C94 15416 07C96 15418 0789C 
15420 07CAO 15422 07CA2 15424 07CA4 15426 07CA6 15428 078AC 15430 07CBO 15432 07CB2 15434 07CB4 15436 07CB6 15438 078BC 
15440 07CCO 15442 07CC2 15444 07CC4 15446 07CC6 15448 078CC 15450 07COO 15452 07C02 15454 07C04 15456 07C06 15458 0780C 
15460 07CEO 15462 07CE2 15464 07CE4 15466 07CE6 15468 078EC 15470 07CFO 15472 07CF2 15474 07CF4 15476 07CF6 15478 078FC 
15480 07AC8 15482 07ACA 15484 07ACC 15486 07ACE 15488 07EC8 15490 07AD8 15492 07AOA 15494 07AOC 15496 07ADE 15498 07E08 

15500 07080 15502 07082 15504 07D84 15506 07086 15508 0798C 15510 07090 15512 07092 15514 07094 15516 07D96 15518 0799C 
15520 070AO 15522 070A2 15524 070A4 15526 070A6 15528 079AC 15530 070BO 15532 070B2 15534 07DB4 15536 070B6 15538 079BC 
15540 070CO 15542 070C2 15544 070C4 15546 070C6 15548 079CC 15550 070DO 15552 07002 15554 07DD4 15556 07006 15558 0790C 
15560 070EO 15562 070E2 15564 070E4 15566 070E6 15568 079EC 15570 07DFO 15572 070F2 15574 070F4 15576 07DF6 15578 079FC 
15580 07BC8 15582 07BCA 15584 07BCC 15586 07BCE 15588 07FC8 15590 07BD8 15592 07BOA 15594 07BOC 15596 0790E 15598 07F08 

15600 07E80 15602 07E82 15604 07E84 15606 07E86 15608 0788E 15610 07E90 15612 07E92 15614 07E94 15616 07E96 15618 0789E 
15620 07EAO 15622 07EA2 15624 07EA4 15626 07EA6 15628 078AE 15630 07EBO 15632 07EB2 15634 07EB4 15636 07EB6 15638 078BE 
15640 07ECO 15642 07EC2 15644 07EC4 15646 07EC6 15648 078CE 15650 07EOO 15652 07E02 15654 07E04 15656 07E06 15658 0780E 
15660 07EEO 15662 07EE2 15664 07EE4 15666 07EE6 15668 078EE 15670 07EFO 15672 07EF2 15674 07EF4 15676 07EF6 15678 078FE 
15680 07AE8 15682 07AEA 15684 07AEC 15686 07AEE 15688 07EE8 15690 07AF'8 15692 07AFA 15694 07AFC 15696 07AFE 15698 07EF8 

15700 07F80 15702 07F82 15704 07F84 15706 07F86 15708 0798E 15710 07F90 15712 07F92 15714 07F94 15716 07F96 15718 0799E 
15720 07FAO 15722 07FA2 15724 07FA4 15726 07FA6 15728 079AE 15730 07FBO 15732 07FB2 15734 07FB4 15736 07FB6 15738 079BE 
15740 07FCO 15742 07FC2 15744 07FC4 15746 07FC6 15748 079CE 15750 07FOO 15752 07F02 15754 07F04 15756 07FD6 15758 0790E 
15760 07FEO 15762 07FE2 15764 07FE4 15766 07FE6 15768 079EE 15770 07FFO 15772 07FF2 15774 07FF4 15776 07FF6 15778 079FE 
15780 07BE8 15782 07BEA 15784 07BEC 15786 07BEE 15788 07FE8 15790 07BF8 15792 07BFA 15794 07BFC 15796 07BFE 15798 07FF8 

15800 07C88 15802 07C8A 15804 07C8C 15806 07C8E 15808 07E8A 15810 07C98 15812 07C9A 15814 07C9C 15816 07C9E 15818 07E9A 
15820 07CA8 15822 07CAA 15824 07CAC 15826 07CAE 15828 07EAA 15830 07CB8 15832 07CBA 15834 07CBC 15836 07CBE 15838 07EBA 
15840 07CC8 15842 07CCA 15844 07CCC 15846 07CCE 15848 07ECA 15850 07C08 15852 07COA 15854 07COC 15856 07CDE 15858 07EOA 
15860 07CE8 15862 07CEA 15864 07CEC 15866 07CEE 15868 07EEA 15870 07CF8 15872 07CFA 15874 07CFC 15876 07CFE 15878 07EFA 
15880 07E8C 15882 07EAC 15884 07ECC 15886 07EEC 15888 07E8E 15890 07E9C 15892 07EBC 15894 07EDC 15896 07EFC 15898 07E9E 

15900 07088 15902 0708A 15904 0708C 15906 0708E 15908 07F8A 15910 07098 15912 07D9A 15914 0709C 15916 0709E 15918 07F9A 
15920 070A8 15922 07DAA 15924 07DAC 15926 070AE 15928 07FAA 15930 070B8 15932 07DBA 15934 070BC 15936 070BE 15938 07FBA 
15940 07DC8 15942 070CA 15944 07DCC 15946 07DCE 15948 07FCA 15950 07D08 15952 07DOA 15954 0700C 15956 070DE 15958 07FDA 
15960 070E8 15962 070EA 15964 070EC 15966 070EE 15968 07FEA 15970 07DF8 15972 07DFA 15974 07DFC 15976 07DFE 15978 07FFA 
15980 07F8C 15982 07FAC 15984 07FCC 15986 07FEC 15988 07F8E 15990 07F9C 15992 07FBC 15994 07FDC 15996 07FFC 15998 07F9E 



The total storage requirement of the 
~odel 30 is the sum of the following: 

1. Size of the user1s DOS/360 supervisor 

2. Size of the 1400 system to be 
simulated 

3. Amount of storage reserved for parti­
tions other than the one in which the 
Emulator Program is resid.ent. 

4. Amount of storage reserved for 
magnetic-tape I/O buffers (value 
assigned to the symbolic parameter 
B(J FS IZE) 

5. Size of the generated Emulator Program 

Requirements (1t through (4t can be 
easily determined. The size of the 
generated Emulator Program, requirement 
(5), can be ~2!i~gt~g by using the list of 
storage estimates in this appendix~ 

The storage estimates for parameters 
listed more than once should be included 
for each statement that is true. Parame­
ters that do not appear in the list do not 
generate additional cod.ing or have been 
included in the fixed overhead figure. Due 
to the vast number of possible ways to gen­
erate the Emulator Program, and since cer­
tain parameters share routines or constants 
with other parameters, the values obtained 
from the list should be used only as a 
guide. A "trial" generation is the only 
method of determining the exact amount of 
storage required. The following list con­
tains the estimates of bytes required for 
the Emulator-Program generation: 

Fixed Overhead 
CAT ALOG=YES 
FETCH=YES 
SYSIO=ipl (use Table 16) 

~yte2 

3400 
270 
100 

~~mpl~: If 1402 is to be simulated on a 
2540 directly for card read and punch and 
the 1403 output to disk is to be simulated 
by assigning SYSLST to a 2311 extent, then 
SYSIO=003, or a storage requirement of 330 
bytes as shown in Table 16. 

Table 16. ~od.el 30 SYSIO Storage Estimates 
.--- i I I I 

lip I I = 0 I 1 = 1 1 = 2, 1 = 3 I 
.. I I I'~ 
I 00 I 0 I 260 490 I 330 , 
I 'I I. 
I 01 , 260 I 520 750 I 600 , 
.. ---..... , ---r-I ----l.-----+, -----f 
I 0 2 I 550 I 800 1030 I 880 , 

l-- I I " I 03 I 400 ,660 890 I 130 , 
~------~I----~'-----+------++ -f 
, 10 , 140 I 400 630, 470 I 
l--- I I I 1 
I 11 I 400 I 660 890 I 140 I 
~ 1 I I f 
I 12 I 690 I 940 1170 1 1020 I 
r---t I " 
I 13 550 800 1030 I 880 , 
,. -+1 -~·--=f 
I 20 I 300 520 720, 600 , 
l----; I , 
I 21 I 530 1BO lOla I 890 , 
.., I ----t 
I 22 I 840 1090 1330, 1170 , 
~---t ,. 
I 23 I 700 950 1180 I 1030 , 
t------~I----·--~------r------+-, ---f 
I 30 I 180 440 670 I 520 , 
~------~~~~=='~=F.==----~-------+1 ---1 
I 31 I 450 700 930 I 780 1 
~-----~ --~------~--~-,~-------~ 
I 32 I 130 990 1210 I 1060 , 
.., • ----f 
I 33 I 580 840 1090, 920 , 
L.. I I I 

DISKDR=n (n¢O) 
DISKDR=130n 
DISKDR=1405 
DVOL=YES 
SCAN=YES ani SCAN360=dO 
SCAN=YES and SCAN360=YES 
r RACKOP=YES 
TRACKOP=YES (1405) and OSINQRY¢YES 
T RACKOP=Y ES (not 1405) 

and OSINQRY¢ YES 
(where n = no. of 

VERIFY=YES 
SEC TORS=n (not 1405) 
SECTORS=n (1405) and OSINQRY¢YES 

TAPEDR=n (n¢Ol 
TAPEMOD=~XEDPAR 

TAPLD~D=YES 

TAPERRS=LOG or LST 
rAPERRS=LOGCHAR or LSTCHlR 

RDR1400=1402 
READRSS=YES 

1770 
1110 
1405 

700 
630 
880 
300 
800 

2980-100n 
sectors) 

300 
124n 

200 

'150 
600 
240 
830 
700 

550 
200 
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COLBINR=Y ES 
RDR1400=1442 

READRSS=YES 
COLBINR=Y ES 

PCH1400=1402 and PCH 360= 2540 
PUN:HSS=YE S 
COLBINP=Y ES 

P:H1400=1402 and PCH360=2520 
PUNCHSS=Y ES 
COLBl NP=YE S 

PCH1400=1442 and PCH360=2540 
PUNCHSS=YES 
COLB I NP=YE S 

PCH1400= 1442 and PCH360=2520 
PUNCH SS=YE S 
COLBINP=Y ES 

PCH1400=1444 and PCH360=2540 
PUNCH SS=YE S 
COLBINP=Y ES 

P:H1400=1444 and PCH360=2520 
PUNCH SS=YE S 
COLBINP=YES 

PTR 1400=1403 
Pf R 1 40 0 = 1 40 4 
PTR 1 400=1443 
CARRCTL=YES 
PFR=YES or COM 
COL51=YES 

or 1442 

or 1442 

or 1442 

1230 
450 
100 

1530 

640 
100 
840 
500 
100 
140 
660 
100 
480 
490 

50 
400 
490 

50 
480 
350 

50 
380 

580 
1100 

450 
510 
270 
100 

100 
130 
160 

ERROPNG=YES and OSDUKP=NO 
OSDUMP=YES and ERROPNG=NO 
OSDUMP=YES and ERROPNG=YES 
OS ADDR=Y ES 50 

50 
120 

and. D1SKDR=0 2980 
and DlSKDR¢O(not 1405)2980-100n 

(where n = no. of sectors 

OSA LTER=YE S 
OSINQRY=YES 
OS I N QR Y = YE 5 
OSINQRY=YES 

and is less than 30) 
OSINQRY=YES and DISKDR¢0(1405) 2980 

If any of the following are true add only 
the value which is largest for any of the 
true statements. If none are true, add 
nothing. 

os DISK=YES 
OSDUa? or ERROPNG=YES 
OSTAPE=YES 
OSINQRY~NO 

CATALOG=YES 
OSENTER=YES 
OSDSPLY¢NO 
HALTS=YES 
DVOL=YES 
FETCH=YES 
fIMER=YES 

~~m~!~_!QI!§h~i-!2I_£Q!EYting_[1ogel_~~ 
storage Reguire~ 

1. DOS supervisor size 

2. Size of 1400 system being 
simulated (1000 bytes per 
K) 

3. Amount of storage 
reserved for partitions 
other than the one in 
which the Emulator Pro­
gram is resident. 

4. Tape 1/0 area (same as 
BUFSIZE value) 

5. Emulator-Program size 

Total main storage required 

600 
570 
510 
560 
400 
210 
laO 
150 
100 
100 
150 



APPENDIX H: 

The total storage requirement of the 
Model 40 is the sum of the following: 

1. The constant 16,384 or the value 
aSSigned to RELOC times 1024, which­
ever is greater (beginning of 1400 
memory) 

2. Size of the 1400 system to be 
simulated 

3. Amount of storage reserved for magnet­
ic tape and disk I/O buffers (value of 
symbolic parameter BUFSIZE) 

4. Amount of storage reserved for parti­
tions above the partition for which 
this calculation is being done. 

5. Size of the generated Emulator Program 

Requirements (1) through (4) can easily 
be determined. The size of the generated 
Emulator Program, requirement (5), can be 
estimated by using the list of storage 
estimates in this appendixe 

The storage estimates for parameters 
listed more than once in the list should be 
included for each statement that is true. 
Par~"neters that do net appear in the list 
do not generate additional coding or have 
been included in the fixed overhead figure. 
Due to the vast number of possible ways to 
generate the Emulator Program, and since 
certain parameters may share routines or 
constants with other parameters, the values 
obtained from the tables should be used 
only as a guide. A -trial- generation is 
the only method of determining the exact 
amount of storage required. The following 
list contains the estimates of bytes 
required for the Emulator-Program genera­
tion: 

Parameter 

Fixed Overhead 
CATALOG=YES 
FEI'CH=YES 
EOJAADR=nnnnn 
EOJBADR=nnnnn 
HALTS=YES 
TIMER=YES 
SYSIO=ipl (use Table 17) 

Bytes 

6850 
790 
200 

20 
20 

600 
150 

Example: If 1402 is to be simulated on a 
2540 directly for card read and punch and 
the 1403 output to disk is to be simulated 
by assigning SYSLST to a 2311 extent, then 
SYSIO=003, or a storage requirement of 330 
bytes as shown in Table 17. 

CALCUIATION OF MODEL 40 STORAGE REQUIREMENTS 

Table 17. Model 40 SYSIO Storage Estimates 
r-------T-------.-------T-------T---------, 
lip I 1 = 0 I 1 = 1 I 1 = 2 I 1 = 3 I 
.-------+-------+-------+-------+---------~ 
I 00 I 0 I 260 I 490 I 330 I 
~-------+-------+-------+-------+--------~ 
I 01 I 260 I 520 I 750 I 600 I 

t-------+-------+-------+-------+---------1 
I 02 I 550 I 800 I 1030 I 880 I 

~------+-------+-------+-------+--------~ 
I 03 I 400 I 660 I 890 I 730 I 
.-------+-------+-------+-------+---------~ 
I 10 I 140 I 400 I 630 I 470 I 

~-------+-------+-------+-------+--------~ 
I 11 I 400 I 660 I 890 I 740 I 
.-------+-------+-------+-------+---------~ 
! 12 ! 690 I 940 I 1170 I 1020 I 
~-------+-------+-------+-------+--------~ 
I 13 I 550 I 800 I 1030 I 880 I 
.-------+-------+-------+-------+---------~ 
I 20 I 300 I 520 I 720 I 600 I 
~------+-------~-------+-------+--------~ 
I 21 I 530 I 780 I 1010 I 890 I 
.-------+-------+-------+-------+---------~ 
I 22 I 840 I 1090 I 1330 I 1170 I 
~-------+-------+-------+-------+---~-~~~~~ 
I 23 I 700 I 950 I 1180 I 1030 I 
.-------+-------+-------+-------+---------~ 
I 30 I 180 I 440 I 670 I 520 I 
~-------+-------+-------+-------+--------~ 
I 31 i 450 i 700 i 930 i 780 i 
.-------+-------+-------+-------+---------~ 
I 32 I 730 I 990 I 1210 I 1060 I 
~------+-------+-------+-------+--------~ 
I 33 I 580 I 840 I 1090 I 920 I L-______ ~ _______ ~ ______ ~ _______ ~ ________ ~ 

Parameters (can't) 

DISKDR=n (n*O) 
DISKDR=130n 
DISKDR=1405 
DVOL=YES (for 1311 support) 
DVOL=YES (for 1405 or 1301 support) 
SCAN=YES and SCAN360=NO 

2360 
2360 
1045 
1100 

860 
685 

1200 
350 
800 

SCAN=YES and SCAN360=YES 
TRACKOP=YES 
TRACKOP=YES(1405) and OSINQRY*YES 
TRACKOP=YES (not 1405) 

and OSINQRY*YES 
(where n = no. of 

VERIFY=YES 
SECTORS=n (not 1405) 
SECTORS=n (1405) and OSINQRY*YES 

TAPEDR=n (n*O) 
TAPE MOD=MXEDPAR 
TAPLDMD=YES 
TAPE RRS= LOG 
TAPERRS=LST 
TAPERRS=LOGCHAR 

2980-100n 
sectors) 

455 
148n 

200 

1830 
920 
250 
940 
990 
700 
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TAPERRS=LSTCHAR 
TAPEDR*O and/or DISKDR*O 

RDR1400=1402 
READRSS=YES 
COLBINR=YES 

RDR1400=1442 
READRSS=YES 
COLBINR=YES 

PCH1400=1402 and PCH360=2540 
PUNCHSS=YES 
COLBINP=YES 

PCB1400=1402 and PCH360=2520 or 1442 
PUNCHSS=YES 
COLBINP=YES 

PCB1400=1442 and PCH360=2540 
PUNCBSS=YES 
COLBINP=YES 

PCB1400=1442 and PCH360=2520 or 1442 
PUNCHSS=YES 
COLBINP=YES 

PCH1400=1444 and PCH360=2540 
PUNCHSS=YES 
COLBINP=YES 

PCB1400=1444 and PCH360=2520 or 1442 
PUNCBSS=YES 
COLBINP=YES 

PTR1400=1403 
Pl'R1400=1443 
PTR1400=1404 
CARRCTL=Y ES 
~FR=YES or COM 
COL51=YES 

OSDUMP=YES and ERROPNG=NO 
OSDUMP=YES and ERROPNG=YES 
ERROPNG=YES and OSDUMP=NO 
OSDISK=YES 
OSTAPE=YES 

100 

725 
350 

680 
200 

1160 
630 
100 

1440 

700 
100 
730 
630 
130 
630 
780 
130 
550 
600 

50 
450 
630 

70 
550 
480 

50 
420 

580 
480 

1200 
550 
270 
100 

1120 
1150 
1170 

770 
665 

OSDISK=YES and/or OSTAPE=YES 
OSADDR=YES 
OSALTER=YES 
OSDSPLY=YES or nn 
OSENTER=YES 

100 
645 

35 
80 

125 
OSINQRY=YES 935 
OSINQRY=1400 815 
OSINQRY=YES and DISKDR=O 2980 
OSINQRY=YES and DISKDR*O(not 1405}2980-100n 

(where n = no. of sectors 
and is less than 30) 

OSINQRY=YES and DISKDR*O (1405) 2980 
OSENTER=YES and/or OSINQRY*NO 505 
OSENTER=YES and/or OSALTER=YES and/or 515 

OSADDR=YES and/or OSDSPLY=YES 
RELOC*O 300 

Sample Worksheet for Computing Model 40 
Storage Requirements 

1. Use the constant 16,384 
or the value assigned to 
RELOC times 1024, which­
ever is greater 

2. Size of 1400 system being 
simulated (1024 bytes per 
K) 

3& Tape I/O area (same as 
BUFSIZE) value 

4. Size of partitions above 
the partition for which 
this calculation is being 
done 

5. Emulator-Program size 

Total main storage required 



Two sample programs are provided with 
the 1401/1440/1460 Emulator Program for the 
Models 30 and 40. One sample program is 
used with an Emulator Program generated for 
either a 1401 or a 1460 program. The other 
sample program is used with an Emulator 
Program generated for a 1440 program. The 
name used to catalog the sample programs in 
the Source Statement Library is EU3SPRGM 
for the Model 30, and EU4SPRGM for the 
Model 40. 

The sample programs are designed to: 

• Read data from the card reader. 

• Print the data on the printer. 

• Punch the data into cards on the card 
punch. 

• Read the punched cards on the card 
reader. 

• Print the data from the punched cards 
on the printer. 

If the System/360 configuration includes a 
tape unit, the sample progr~~ also reads 
and writes on tape. 

The sample programs consist of 1400 
object programs and the source statements 
as well as the necessary DOS and Emulator 
Program control cards for execution. 
Execution may be accomplished either with a 
user-generated Emulator Program that has 
been cataloged in the Core-Image Library, 
or with the Emulator Program generated and 
cataloged as described in this appendix. 
The sample programs require a minimum sys­
tem configuration of at least one 2311 disk 

APPENDIX I: SAMPLE PROGRAMS 

drive (the system residence volume), a card 
reader/punch, a printer, and a 1052 
Printer-Keyboard. Optionally, the configu­
ration may include a tape unit. The mini­
mum storage capacity required for the 
sample program, using the ~nulator Program 
generated as described in this section, is 
24K for the Model 30, and 32K for the Model 
40. 

GENERATING THE SAMPLE EMULATOR PROGRAM 

The input required to generate the 
sample Emulator Program for use with either 
the 1401 or 1460 sample program is shown in 
Figure 10. In card 004, the user must spe­
cify EU30 for the Model 30, or EU40 for the 
Model 40. All underscored parameters in 
control cards 004 through 008 must be tai­
lored to the user's System/360 configura­
tion. Table 8 can be used to select model 
numbers for the punch, printer and reader 
in control cards 004 and 005. Control 
cards 006, 007, and 008 should be omitted 
if the system configuration does not 
include a tape drive. If the configuration 
includes a tape drive, P.SYSnnnw in control 
cards 007 and 008 must specify valid DOS 
assigned programmer logical units. If 
other than standard assignments are 
desired, a // ASSGN control card must be 
provided for TAPE1.' See paragraph on 
WExecution of sample Program. w 

The input required to generate the 
sample Emulator Program for use with the 
1440 sample program is shown in Figure 11. 
In card 004, the user must specify EU30 for 
the Model 30, or &040 for the Model 40. 
All underscored parameters in centrol cards 

r---------------------------------------------------------------------------------------, 
I // JOB EUJOBl 001 I 
I // OPTION LIST,DECK,XREF 002 I 
I // EXEC ASSEMBLY ~03 I 
I EUSAMPL {EU30} PCH1400=1402,PCH360=nnnn,PTR1400=1403,PTR360=nnnn, X 004 I 
I EU40 RDR1400=1402,RDR360=nnnn,SIZ1400=4,OSINQRY=1400, X 005 I 
I BLKSIZ1=0081,BUFSIZE=0081,HALTS=YES, X 006 I 
I TAPEDR=1,TAPE1=SYSnnn,TAPE2=SYSnnn,TAPE3=SYSnnn, X 007 I 
I TAPE4=SYSnnn,TAPE5=SYSnnn,TAPE6=SYSnnn 008 I 
I END ACOMPOl 009 I 
I /* 010 I 
I /i 011 I L ______________________________________________________________________________________ -J 

-Figure 10. Emulator Program Generation for 1401/1460 Sample Program 
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r---------------------------------------------------------------------------------------, 
// JOB EUJOB2 001 I 
// OPTION LIST,DECK,XREF 002 ! 
// EXEC ASSEMBLY 003 I 
EUSAMP2 (EU30t PCH1400=1442,PCH360=nnnn,PTR1400=1443,PTR360=nnnn, X 004 I 

~EU40f RDR1400=1442,P~R360=~~nniSIZ1400=4iOSINQRY=1400~ X 005 I 
BLKSIZ1=0081,BUFSIZE=0081,HALTS=YES, X 006 I 
TAPEDR=1,TAPE1=SYSnnn,TAPE2=SYSnnn,TAPE3=SYSnnn, X 007 I 
TAPE4=SYSnnn,TAPE5=SYSnnn,TAPE6=SYSnnn 008 I 

END ACOMPOl 009 I 
/* 010 I 
/i 011 I _____________ = _________________________________________________________________________ J 

-Figure 11. Emulator Program Generation for 1440 Sample Program 

004 through 008 must be tailored to the 
user's System/360 configuration. Table 8 
can be used to select model numbers for the 
punch, printer, and reader in control cards 
004 and 005. Control cards 006, 007, and 
008 should be omitted if the system config­
uration does not include a tape drive. If 
the configuration includes a tape drive, 
-SYSnnn- in control cards 007, and 008 must 
specify valid DOS assigned programmer log­
ical units. If other than standard assign­
ments are desired, a // ASSGN control card 
must be provided for TAPE1. See paragraph 
on -Execution of the Sample Program." 

GENERATING A USER-WRITTEN EMULATOR PROGRAM 

If the sample programs are to be 
executed with user-written Emulator Pro­
grams, several parameters must be included 
in the users' Emulator Program generation. 
For the 1401/1460 sample program, the pa­
rameters SIZ1400=4 (or larger) and OSINQRY= 
1400 or YES must be included. For the 1440 
sample program, the parameters SIZ1400=4 
(or larger), PCH1400=1442, RDR1400=1442, 
PTR1400=1443, and OSINQRY=1400 or YES must 
be included. Optionally, if tape support 
is desired, the necessary tape simulation 
parameters must be included. 

CATALOGING THE EMULATOR PROGRAM 

The output of the Emulator-Program 
generation is a punched card deck which 
includes the necessary DOS control cards 
and System/360 emulator object module to 
catalog the Emulator Program in the Core­
Image Library. The emulator object module, 
which is punched out following the /S DOS 
control card, must be repositioned within 
the card deck. The proper position for the 
object module is marked by a punched card 
-***REPLACE WITH OBJECT MODULE***-. Be 
sure to remove this card when repositioning 
the object deck. (Refer to Figure 2 for an 
example of the cards for the catalog run.) 
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EXECUTION OF THE SAMPLE'PROGRAM 

Because the Emulator Program is executed 
using a 1400 object deck, it is necessary 
to retrieve the sample 1400 object programs 
and the DOS and Emulator Program control 
cards contained in the source statement 
library. Both an object deck and a source 
statement deck are punched out for both 
sample programs. Only that object deck for 
which the Emulator Program was generated 
should be retained (either the 1401/1460 
object program or the 1440 object program). 
The following control cards are required to 
punch out and display the sample programs. 

/ / JOB PUNCH AND DISPLAY SAMPLE PROGRAMS 
/ / EXEC SSERV 

1* 
/S 

DSPCH Z.EU3SPRGM (for Model 30) 
or 

DSPCH Z.EU4SPRGM (for Model 40) 

After obtaining the punch card output of 
the sample programs, select the object deck 
and control cards to be used with the 
generated Emulator Program. The correct 
card deck for the 1401/1460 sample program 
is shown in Figure 12, while the correct 
card deck for the 1440 sample program is 
shown in Figure 13. 

The DOS control cards provided with the 
sample program aye for use with either the 
sample Emulator Program or with a user­
prepared Emulator Program. If the sample 
program is for use with the sample Emulator 
Program, perform the following operations. 

• Discard the // ASSGN card if system 
configuration does not include tape, or 
if standard tape drive assignments were 
made during DOS system generation. If 
standard tape drive assignments were 
not made, complete the // ASSGN card as 
follows: 

// ASSGN SYSnnn,X'cuu' 



where "nnn" is the programmer logical 
unit assigned to the TAPE1=SYSnnn pa­
rameter during Emulator Program genera­
tion, and "cuu· is the device address 
of the tape drive. 

• Discard the // UPSI card. 

• Key punch the name of the sample Emula­
tor Program, (EUSAMPL for the 1401/1460 
program and EUSAMP2 for the 1440 pro­
gram) in the operand field of the 
// EXEC card. 

If the sample program is for use with a 
user-prepared Emulator Program, perform the 
following operations: 

• Discard the // AsSGN card if the system 
configuration does not include tape, or 
if standard tape drive assignments were 
made during DOS generation. If stan­
dard tape drive assignments were not 
made, complete the // ASSGN card as 
follows: 

// ASSGN SYSnnn,X'cuu' 

where "nnn· is the programmer logical 
unit assigned to the TAPE1=SYSnnn pa-

rameter during Emulator Program genera­
tion, and "cuu" is the device address 
of the tape drive. 

• Discard the // UPSI card if the system 
configuration does not include tape, or 
if the user's Emulator Program includes 
the parameter HALTS=YES. 

• Key punch the user's Emulator Program 
name in the operand field of the 
// EXEC card. 

Complete the preparations for executing the 
sample program by placing a /* card at the 
end of the sample program data cards. Do 
not include a /& card since the /* card 
only indicates the end of a data file and 
not the end of job. The sample program 
provides a /& card for end of job. 

During execution, the operator must per­
form several operator service functions. A 
copy of SYSLOG, which includes operator 
responses to the operator service func­
tions, is shown in Figure 14. A copy of 
the output data printed on SYSLST is shown 
in Figure 15. 
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* 
* // JOB SAMPLE PROGRAM FOR THE EMULATOR PROGRAM 1401/1460 
// ASSGN SYSNNN,X'CUU' SPECIFY 1400 TAPE 1 IF SYSTEM HAS TAPE 
// UPSI 01 
// EXEC INSERT NAME OF EMULATOR PROGRAM 

0001 
0002 
0003 
0004 
0005 
0006 

" 1400 S1401.1,1",1~,T.00730 0007 
.008015,022026,030034,041,045,053L0721001026 /0991,001/00111610 1 0008 
L096116,105106,l10110BI01/199,027A099029<027BOOII00 B026 0009 
,008015,022029,036040L071131,1041081001/080,001V006006IlM217159,004174M BOOTOOI0 
L070162,116117,124131,136140,1471481001M218M003S224005AVI08005KM007220 LOAD0011 
L069192,156170,174181,189001,QOI0011001M219000<000A223159B193219 B124 LOAD0012 
L071224,197205,212216,218219,221224BI00S219B174220 M124170B15607< 0011 LOAD0013 
33353 /332 //,001101 B680 M%T0913W M%T0996W .001001 B483B B437A 1 MO 000410014 
3865580280-2~c708/04 B378U M080W80 ,408 A/11410 <408 A/13/04 B378-MW80 001510015 
44154180 4-,438 A/11440 <438 A/13/06 C/04/06 B437/ B598 U%U1R B540A 1 M002610016 
49555080280 2 M080813 M%U1734W B526L-B488 U%U1B U%U1E B502 U%UIM U%UIR 003910017 
55054 M%U1734R B572L B593K B581 U%UIB B550 M813180 4 B550 U%U1U MV1418 004910018 
604550 M180179-M/16102 4 M/18102 4 M/14180-M180179-4-M%TO-22W .002002 B006010019 
65951680 1 M080280 2 B709A B662 H708 Fl /280 M912307-FT 2 /307 / BOOO=F007110020 
11024K /280 M/02224 2 .999999 B723 - - - - - - - - - 008610021 
81401_1 ~ - - - 009210022 
81564 SAMPLE PROGRAM FOR THE 1401/1440/1460 EMULATOR PROGRAM UNDER DO 009310023 
879645 IF SYSTEM HAS A TAPE MOUNT SCR 009410024 
94363ATCH ON TAPE UNIT 1, TURN ON SSW B-AND RESPOND START_I_IF NO TAPE 009610025 

0663, RESPOND START_I_PLACE CARDS THAT WERE PUNCHED IN READER AND RES 009810026 
6950POND START_I_SAMPLE PROGRAM COMPLETE_00_00_20_080_01 __ /*_/& 010010027 

00608 /333080 011110028 
001 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0029 
002 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0030 
003 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0031 
004 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0032 
005 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0033 
006 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0034 
007 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0035 
008 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0036 
009 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0037 
010 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0038 
011 ABCDEFGBIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0039 
012 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0040 
013 ~~CDEFGHIJKL~NOPQRSTUVWXYZ0123456789 1401/1440/1460 SA~~LE PROGR&~ 0041 
014 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0042 
015 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0043 
016 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0044 
011 ABCDEFGBIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0045 
018 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0046 
019 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0047 
020 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0048 
* 0049 
* 0050 
* USER MUST SUPPLY /* CARD 0051 

Figure 12. Control Cards, 1400 Object Deck, and Data for 1401/1460 Sample Program 

tOll 



* 0052 
* 0053 
// JOB 1440 SAMPLE PROGRAM FOR THE EMULATOR PROGRAM 0054 
// ASSGN SYSNNN,X'CUU' SPECIFY 1400 TAPE 1 IF SYSTEM HAS TAPE 0055 
// UPSI 01 0056 
// EXEC INSERT NAME OF EMULATOR PROGRAM 0057 
// 1400 S1440.161"1.1,,T,01222 0058 
,008015,022029,036058L070086,043087,050075,083054S058B0751M%G1001RBU01 BOOT0061 
<054050<058043L071231,231040B075 B131S226B181227 M131177B16307< 0011 LOAD0062 
L072195,188181,177170,200204,212219B075M007227M226000<000A230166B200226 LOAD0063 
L071162,155154,147143,139138,223225B075,004181MM225M003S231005AV100005K-LOAD0064 
L070130,124120,l12108,226226,228228B108V0060061/073M%G1001R,001M224166 LOAD0065 
41301_1 000410066 
00609 ,333 BI08 000610067 
49401=i - 000610068 
00609 .414 B108 000810069 
57501-1 - 000810070 
00609-,,495 B108 000810071 
72101=1 - 001110072 
72256 B/41 M%TOT24W M%TOU08W .001001 B892B B827A M%G1333R M412680 M%Y1 001210073 
77855601W Cv12V08 B754U M412W80 ,798-AV15800 <798 AV17V08-B754 B/72 M% 002010074 
83356G1414G MW80493 M%GI414G ,840 AvI5842 <840 AV17V10 CV08V10-B839/ B 003110075 
88957 40 U%U1R B963A M%G1333R M412680 M%Y1601W-M412574-M%U1495W B949L B004110076 
94655897-U%U1B-U%U1E-B925 U%UIM U%UIR-B/72 M%G1414G M%U1495R B 07L B 3 005010077 

01555K B 16 U%U1B B985 M574493-M%G1414G B985 U%U1R-B/72 MV19415 M%G14 006010078 
565614G B/72 MV21415 M%G1414G B/72 M%G1414G M%TOU56W .002002 B/41 M%G 007010079 

/12551333R M412680 M%Y1601W B/94A B/09 H/71 F1 MT23691 FT M%YI601W-/69 007910080 
/67551 BOOO H/93 MV22493 M493492 BOOO FK /680 Mu55624 M%Y1601W .999999 008910081 
S2263 BS15 ~ SAMPLE PROGRAM FOR THE 1401/1440/1460 EMULATOR PROGRAM UN 009910082 
S8564DER oOS IF SYSTEM HAS A TAPE, MOU 010210083 
T4962NT SCRATCH ON TAPE_ UNIT 1., TURN ON SSW-B AND RESPOND START_I_IF 010410084 
U1162NO TAPE RESPOND START I SAMPLE PROGRAM COMPLETE PLACE CARDS JUST 010610085 
U7350PCHED IN READER AND RESPOND START ! 00 00 20 080 01 /* /& 010810086 
00605 B722 - - - - - - - - - 011910087 
001 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0088 
002 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0089 
003 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0090 
004 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 S&¥~LE PROGRA}1 0091 
005 ABCDEFGHIJKLMNOPQRST~lWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0092 
006 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0093 
007 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0094 
008 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0095 
009 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0096 
010 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0097 
011 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0098 
012 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0099 
013 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0100 
014 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0101 
015 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0102 
016 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0103 
017 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/14~0/1460 SAMPLE PROGRAM 0104 
018 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0105 
019 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0106 
020 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0107 
* 0108 
* USER MUST SUPPLY /* CARD 0109 

Figure 13. Control Cards, 1400 Object Deck, and Data for 1440 Sample Program 
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L--
BG II JOB EUJOB1 
BG II OPTION LIST,DECK,XREF 
BG II EXEC ASSEMBLY 
BG EOJ E UJ OB 1 --- ----

(a) Generating the Emulator Program 

BG II JOB CATALOG EUSAMPL 
BF II OPTION CATAL 
BG PHASE EUSAMPL,+16384 
BG INCLUDE,(ACOMPOO) 
BG PHASE EUSAMPLX,+20480 
BG INCLUDE,(ACOMP01) 
BG PHASE $$BEU4M1 
BG INCLUDE,($$BEU4M1) 
BG PHASE $$BEU4M2 
BG INCLUDE,C$$BEU4M2) 
BG INCLUDE 
BG ENTRY EUENTRY 
BG II EXEC LNKEDT 
BG EOJ CATALOG 

(b) Cataloging the Emulator Program 

BG II JOB PUNCH AND DISPLAY SAMPLE PROGRAMS 
BG II EXEC SSERV 
BG EOJ PUNCH 

(c) Retrieving the Sample Program 

----

BG II JOB SAMPLE PROGRAM FOR THE EMULATOR PROGRAM 1401/1460 
BG II EXEC EUSAMPL 
BG 111400 S1401,1,1",1"T,00730 
BG EC30I BEGIN 51401 
BG IF SYSTEM HAS A TAPE MOUNT SCRATCH ON TAPE UNIT 1, rURN ON SSW B 
AND RESPOND START 
BG IF NO TAPE, RESPOND START 
BG fC80I 1400 STATUS: 1=00373; A=00001i B=OOOOI INSTN BLOCK=.001001B 
BG EC821 HALT 
BG EC40D TYPE IN FUNCTION 
BG switch 
BG EC461 S-SW ON = 
BG EC45D TYPE S-SW 
BG b 
BG EC461 S-SW ON = B 
BG EC40D TYPE IN FUNCTION 
BG start 
BG PLACE CARDS THAT WERE PUNCHED IN READER AND RESPOND START 
BG EC801 1400 STATUS: 1=00658; A=00002; B=00002 INSTN BLOCK=.002002B 
BG EC821 HALT 
BG EC40D TYPE IN FUNCTION 
BG start 
BG EC311 EOJ 51401 
BG EOJ SAMPLE 

(d) Executing the Sample Program 

Figure 14. SYSLOG Output for EU40 Sample Program Running in the Background 
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SAMPLE PROGRAM FOR THE 1401/1440/1460 EMULATOR PROGRAM UNDER DOs 

001 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
002 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
003 ABCDEFGHIJKLMNOPQRSTUVwXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
004 ABCDEFGHIJKLMNOPQRSTUVwXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 

--- -00-5 -ABCDEFGH-IJKLMNOPQRSTUVWXYZ0123456789 1401/1440/14-60 SAMPLE -PROGRAM 
006 ABCDEFGHIJKLMNOPQRSTUVwXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
007 ABCDEFGHIJKLMNOPQRSTUVwXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
008 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
0.09 ABCDEFGHIJKLMNOPQRSTUVriXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
010ABCD-SFGHIJKLMNOPQRSTUVriXYZ0123456789 1401/1440/146-0 SAMPLE PROGRAM 
011 ABCDEFGHIJKLMNOPQRSTUVwXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
012 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
013 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
0.14 ABCDEFGHIJKLMNOPQRSTUVwXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
015 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
016 ABCDEFGHIJKLMNOPQRSTUVwXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
017 ABCDEFGHIJKLMNOPQRSTUVwXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
018 ABCDEFGHIJKLMNOPQRsTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
019 ABCDEFGHIJKLttt..NOPQRSTUVW'XYZ0123456789 14.0.1/,1440/1460 SAMPLE PROGRM4 
020 ABCDEFGHIJKLMNOPQRSTUVwXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 

SAMPLE PROGRAM FOR THE 1401/1440/1460 EMULATOR PROGRAM UNDER DOS 

001 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
002 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
0.03 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
004 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
005 ABCDEFGHIJKLMNOPQRSTUVwXYZ0123456789 1401/1440/1460 SAMPLE 'PROGRJ.LM 
006 ABCDEFGHIJKLMNOPQRSTUVriXYZ0123456789 1401/1440/1460 S~~LE PROGRAM 
007 ABCDEFGHIJKLMNOPQRSTUVwXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
008 ABCDEFGHIJKLMNOPQRSTUVwXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
009 JffiCDEFGHIJKLMNOPQRSTUVwXYZ0123456789 1401/1440/1460 S~f.1R:r..:E P~QGRM 
010 ABCDEFGlfIJ:KLMNOPQRfiTU-V;JXYZ()123-456789 1401/144-0/i-460 SAMPLE PROGRAM 
011 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
012 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
013 ABCDEFGHIJKLMNOPQRSTUVriXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
014 ABCDEFGHIJKLMNOPQRSTUVwXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
015 ABCDEFGHIJKLMNOPQRSTUVwXYZ0123456789 1401/1440/1460 S~WLE PROGRAM 
016 ABCDEFGHIJKLMNOPQRSTUVwXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
017 ABCDEFGHIJKLMNOPQRSTUVwXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
018 ABCDEFGHIJKLMNOPQRSTUVwXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
019 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
020 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 

SAMPLE PROGRAM COMPLETE 

Figure 15. SYSLST output for Sample Program 
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By TNL: GN33-7012 

This appendix describes the programming 
restrictions and considerations applicable 
to Model 25 users utilizing the 1Q01/1qqO/ 
1460 Emulator Program for Compatibility 
Support/30 to execute 1401, 1440, or 1460 
object programs under control of the Disk 
Operating System (DOS). Unless otherwise 
noted in this a ,(:pendix, di sc ussions 
throughout this publication of the 1401/ 
1440/1460 Emulator Program for the Model 30 
apply to the Model 25. 

The following features are required for 
a minimum Model 25 configuration for the 
1Q01/1Q40/1460 Emulator Program under DOS: 

• System/360 Model 25 with a 2025 Proces­
sing unit containing at least'24,576 
(24K) bytes of program storage. 

• 1400 Series Compatibility Feature 
(#4440) and 1401/1440/1460 DOS Compati­
bility Feature (# 4Q70) • 

• Storage Protection Feature (#7520) for 
Multiprogramming. 

• One card reader (1442, 2501, 2520, or 
2540) (see Note) 

• One card punch (1442, 2520, 2540, or 
2560 with 2540 Emulation or Control 
Feature) (see Note) 

• One printer (1403, 1404, or 1443) (see 
Note) 

• One 1052 Printer-Keyboard 

• Integrated 2311 Attachment (#4598) for 
attaching u'(: to four 2311 Model 1 Disk 
Storage Drives,... includes File Scan 
capability. 

• One 2311 Model 1 Disk Storage Drive for 
DOS System Residence. 

• Whatever system configuration is 
required for operation of the user's 
Disk Operating System. 

Note: One 2400- or 3400-Series Magnetic 
Tape unit (7- or 9-track) may be substi­
tuted for this device. (If SYSIPT, SYSPCH, 
and/or SYSLST are assigned to 7-track tape 
units, the Data Conversion Feature is 
required. ) 

The Emulator Program under DOS,can re­
quest I/O operations on the following 
System/360 devices: 

• 1442 Card Read Punch 

• 2501 Card Reader 

• 2520 or 2540 Card Read Punches 

• 1403 Printer 

• 1404 Printer (for continuous-forms or 
cut-card onerationsl 

• 1443 Printer 

• 1052 Printer Keyboard (for operator 
communications) 

$ 2311 Model 1 Disk Storage Drive 

p 2401, 2415, or 3Q20 Magnetic Tape Units 

The input/output device correspondence 
between a 1401, 1440, or 1460, and a 
System/360 Model 25 is as shown in Table 
with the differences shown in Table 18. 

Table 18. Differences in Input/Output Device Correspondence for Model 25 
r-------------- I , 

I 1401/1Q40/1460 I/O Device , System/360 I/O Device , 
, -------------+--------------------------f 

II IBM 729, 7330, or 7335 Magnetic Tape , IBM 2QO 1 or 3Q20 (Model 3 or 5) Magnetic , 
, Unit 1 Tape Unit, or 2415 Magnetic Tape Unit , 
, 1 and Control , 
r- ---------- ,------+1-"'--, l 
I IBM 1311 Disk Storage Drive or 1405 , IBM 2311 Model 1 Disk Storage Drive , 
I Model 1 Disk Storage*, I 
I -------~I--- , 
I *IBM 1301 Disk Storages" and 1405 Model 2 Disk Storages are not supported 1 L-__________________________ ___ __ _______________________ l 
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Table 19. Input/Output Feature correspondence for Model 25 
r-----------------------------------------~--------------------------------------------, 
I 1401/1440/1460 I/O Feature I Model 25 I/O Feature I 
~------------------------------------------t-------------------------------------------~ 
I IBM 1402 Punch Feed Read and Control i IBM Punch Feed Read (#5890); and Punch i 
I Unit (#5890 and #5895) I Feed Read Control (#5895) on Integrated I 
I I 2540 Attachment (#4595) on the 2025, or I 
I I on the 2821 Control Unit I 
r--------------------=-=-------------------t--------------------------------------------~ 
I IBM Column Binary FeatUre (#1990), or I Standard for 2540 on Integrated 2540 I 
I I Attachment (#4595) I 
I IBM Binary Transfer Feature (11468), or I On Multiplexor Channel (#5248) or Selector I 
I IBM Card Image Features (#1531 and I Channel (16960): I 
I #9035) I IBM Column Binary Feature (ll~90 on the I 
I I 2821 Control Unit if 2540, or I 
I I IBM Card Image Feature (#1531) if 2501 I 
I I or 2520, or I 
I I IBM Card Image Feature (#1532) if 1442 I 
~------------------------------------------+--------------------------------------------~ 
I IBM 1402 51-Column Interchangeable Read I IBM 2540 51-Column Interchangeable Read I 
I Feed (14150) and Feed Adapter (#1013) I Feed (#4151)* I 
r------------------------------------------+--------------------------------------------~ 

IBM 1403 Preferred Character Set (#5523) IBM 1403 Multiple character Set Feature** 
and Adapter (#5524) (#5110) on Model 2, Model 25 Adapter 

IBM 1416 Interchangeable Train Cartridge (#9725), and Interchangeable Chain 
e~~ipped with Preferred Character Set cartridge Adapter (#4740) when attached 
Print Chain via Integrated 1403 Attacbment (14590) 

with Multiple Character Set Adapter 
(#5100) on the 2025; or 

IBM 1403 Universal Character Set** for 
Model 2 (#8641) or Model Nl (#8640) with 
prerequisite Interchangeable Train 
cartridqe Adapter or Interchanaeable 
Train cartridge, and appropriate 
Universal Character Set Adapter for the 
2821 Control Unit 

~------------------------------------------+--------------------------------------------~ 
! IBM Scan Disk (#6396) ! Standard for 2311 on Integrated 2311 I 
I I Attachment (#4595) I 
.------------------------------------------~-------------------------------------------~ 
I *When this feature is installed, reading speed is permanently reduced from 1000 cpm I 
I to 800 cpm. I 
I I 
I **with this feature, printing speed is dependent upon the number of characters in the I 
, character set and whether unprintable characters are included in the print line. I L _______________________________________________________________________________________ J 

ADDITIONAL FEATURES SUPPORTED 

Additional System/360 features supported 
by the Emulator Program under DOS are: 

• Timer Feature 

• Either Multiplexor Channel (#5248), or 
Selector Channel (16960). The two are 
mutually exclusive. 

• Tape Switching Unit (2816) 

• Universal Character Set 

• Multiple Character Set 

The input/output feature correspondence 
between a 1401, 1440, or 1460 system and a 
System/360 Model 25 is given in Table 19. 

The Model 30 Emulator Program under DOS 
when run on the Model 25 provides support 
for all 1401, 1440, and 1460 standard 
operations and instructions, plus the fol­
lowing special features (for those items 
followed by an asterisk, refer to the 
Input/Output Feature Correspondence List): 

Advanced Programming for the 1401 
Bit Test 
Column Binary* 
Expanded Print Edit 
51-Column Interchangeable Read Feed* 
High-Low-Equal Compare 
Multiply-Divide 
Print Storage 
Additional Print Control 
Punch Feed Read 
Space Suppression 
Sense Switches 
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Scan Disk* 
Direct Seek for the 1311 
Track Record for the 1311 
Binary Transfer for the 1460* 
Indexing and Store Address Register for 

the 1460 

RESTRICTIONS 

In addition to those restrictions speci­
fied for the Model 30, the following pro­
gramming restrictions must be considered: 

1. IBM 1301 Disk Storages, and IBM 1405 
Model 2 Disk Storages are not sup­
ported due to Model 25 machine 
limi tia tions. 

2. Floating Point Arithmetic, Sterling 
Arithmetic, and the Integrated Com­
munications Attachment are mutually 
exclusive with the Emulator Program. 

3. Long data fields in emulated 1400-
program instructions impose the same 
restriction on the use of magnetic ink 
character (MICR) devices attached to 
the Model 25 as those attached to the 
Model 30. Examples of the delays 
involved with field lengths of various 
1400 instructions are given in Table 
20. 

CONSIDERATIONS 

In addition to those considerations 
specified for the Model 30, the user must 
take into account the following programming 
considera tions : 

le The channel configuration is limited 
to either one multiplexor or one sele­
ctor channel. 

2. Disk operations are limited to four 
2311 Disk Storages, and one of these 
must be reserved for DOS. 

3. ColUmn Binary and File Scan are stan­
dard features on the Model 25. 

4. The allowable values for the SIZ360 
parameter are 24, 32, and 48. This 
parameter always must be included in 
the Emulator Program generation for 
the Model 25 because the default value 
of 64 exceeds the maximum storage size 
of a Model 25. 

5. The inverted print edit function is 
supported by the parameter EDITINV. 
The function and use of this parameter 
is identical to its use by the Model 
40 Emulator Program. (Refer to the 
section on "Description of Printer 
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Table 20. Example of Field Lengths Affect-
ing MICR Devices on Model 25 

r-----------------------T-----------------, 
I I Delay I 
I 1400 Instructions t--------T-------~ 
I I <lMSEC I <4MSEC I 
I I I • r-----------------------T--------T--------, 
ILoad Characters (LCA) La=141 I La=322 I 
I I I 
IMove Characters (MLC) La=121 La=544 
I 
IMove Record (MRCM) 
I 
IMove , Binary Encode 
I (MBC) 
I 
IMove & Binary Decode 
I (MED) 

I 
IZero , Add/Subtract 
I 
IMove Right Characters 
Ito Wordmark or Group­
lmark (MRCWG) 

I 
I Add/Subtract 
I 
I Compare 
I 
I Multiply 
I 
I 
I Divide 
I 
I 
IMove Characters' 
ISuppress Zeros (MCS) 
I 

La=85 

La=80 

La=80 

La=68 

La=85 

La=13 

Lb=93 

La=3 
Lb=1 

La=3 
Lb=1 

Ls=12 
La=91 

La=362 

La=346 

La=346 

La=290 

La=362 

La=311 

Lb=396 

La=1 
Lb=15 

La=9 
Lb=19 

Ls=22 
La=493 

IEdit La=20 La=104 
I Lb=25 Lb=109 
~----------------------i--------~-------~ 
I Notes: I 
11. La=Length of A-Field I 
12" Lb=Length of B-Field 1 
13. Ls=Number of zeros to the left of I 
I the first significant digit. I L _________________________________________ J 

Parameters· for a discussion of this 
paramet er • ) 

Note: While this parameter is not 
required by the Model 30 Emulator Pro­
gram, an Emulator Program generated 
for use on the Model 25 with this 
parameter, may be executed on the 
Model 30 without modification. 

PERFORMANCE 

The Model 30 Emulator Program, when 
executed on the Model 25 with System/360 
input/output devices having speeds equiva­
lent to 1400-series devices, performs 
approximately one to one with 1401 
equipment. 



The Emulator Programs under DOS for the 
MOdels 30 and 40 provide a comprehensive 
set of messages that inform the operator of 
the status of the 1400-series programs, the 
status of the Emulator Programs, and the 
occurrence of errors or other conditions 
that require the operator's attention. 
Each message is prefixed by a message code 
in the form fiECnnxe! where: 

EC 

nn 

x 

D 

I 

identifies the message as one issued 
by the Emulator Program. 

is the message number. 

indicates the message type and is 
either a D or I, as follows: 

indicates that the operator must make 
a decision among the actions 
specified. 

designates a message issued for infor­
mation or diagnostic purposes. 

I A number of the following messages ind­
icate error conditions. In most cases, the 
error condition can be alleviated by fol­
lowing the proper corrective measure indi­
cated by the ·Operator Action· or ·Pro­
grammer Action· associated with the mes­
sage. If, after attempting a1l specified 
operator actions and programmer actions for 
the message, the problem still persists, 
the ·problem determination actionW should 
be performed. Upon completion of the ·pro­
blem determination action-, IBM can be 
called for assistance. 

The Emulator program messages, their 
meaning, and the action required when they 
are issued follow. The operator should 
note that DOS also issues messages which 
should be dealt with according to current 
DOS System Reference Library publications. 

The following group of messages, pre­
fixed by the message code ECOnx, pertains 
to user-initiated procedures: 

ECOID ENTER DATA 

Cause: The user has patched the 
invalid 1400 operation code wordmark 
R into the 1400 program being 
executed, and it has just been 

APPENDIX K: EMULATOR PROGRAM MESSAGES 

encountered. This may be used as a 
branch indicator for 1400 programs. 

System Action: The system waits for 
an operator response. 

Programmer Action: Not applicable. 

Operator Action: The operator types 
a one-character, user-supplied code 
on the console. This response is 
placed into 1400 storage location 
96. CLower-case letters g, p, x and 
ware invalid responses). If there 
is a wordmark associated with the 
character, it must be preceded by an 
underscore CW .). 

EC02I INTERIM STORAGE DUMP 

Cause: A 1400 operation code of G 
witb a wordmark bas been encountered 
in tbe 1400 program and the user bas 
specified ERROPNG=YES to request a 
1400=style storage dump. If the 
user has specified an ·S· for the 
test-mode option in tbe // 1400 con­
trol card, a System/360 main storage 
dump is also provided. 

system Action: storage is automat­
ically dumped on SYSLST. At tbe 
completion of the dump, processing 
continues. 

Programmer Action: Not applicable. 

operator Action: Not applicable. 

EC03D MOUNT 51 COL READ FEED 

Cause: The program bas encountered 
a // 51 control card, which condi­
tions it to read 51-column cards. 

System Action: The system waits for 
an operator response. 

Programmer Action: Not applicable. 

Operator Action: 

Cl) Clear tbe reader. 

(2) Mount the 51-column Inter­
changeable Read Feed device on 
the 2540 Card Read Punch. 

(3) Load 51-column cards and ready 
the reader. 
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(4) Reply START or EOB. 

The following messages, prefixed by the 
message code EClnx, pertain to errors in 
operator responses: 

I EC10r rWJ~~ID RESPONSE 

I 
Cause: The format or content of the 
operator's reply to the previous 
message issued by the Emulator pro­
gram is invalid. 

Probable errors are: 

• Misspelled or miskeyed response, 
or 

• Incorrect sequence of responses, 
or 

• An invalid response. 

This is probably a user error. 

System Action: Reissues previous 
message. 

Programmer Action: Not applicable. 

Operator Action: The operator must 
reply with a valid response to the 
reissued message. 

If the problem recurs, do the fol­
lowing to complete your problem 
determination action: 

1. Have the emulator assembly 
listing and the linkage editor 
output available. 

2. Have the system log, printer 
output, and job stream 
available. 

ECllI INVALID ADDRESS 
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Cause: An invalid address was 
entered for the ADDRESS, ALTER, DIS­
PLAY, or ENTER operator service 
function. 

Probable errors are: 

• A non-decimal address, or 

• The address exceeds the value 
specified in the SIZ1400 para­
meter of the emulator program, 
or 

• The address exceeds five charac­
ters in length, or 

• The operator reply is too long -
the address field must begin 

before position thirty of the 
reply. 

This is probably a user error. 

System Action: Message EC40n is 
reissued. 

Programmer Action: The programmer 
should supply the operator with a 
valid 1400 address within the range 
specified by the SIZ1400 parameter 
of the emulator program. 

If the problem recurs, do the fol­
lowing to complete your problem 
determination action: 

1. Have the emulator assembly 
listing and the linkage editor 
output available. 

2. Have the system log, printer 
output, and the job stream 
available. 

Operator Action: The operator must 
reply with a valid 1400 decimal 
address. 

I EC12I INVALID DEVICE TYPE 

Cause: If the previous message 
issued by the emulator program is: 

1. EC43D - the operator attempted 
to assign a 1400 device to a 
programmer logical unit that is 
not a System/360 tape device. 

2. EC44D - the operator attempted 
to assign a 1400 device to a 
programmer logical unit that is 
not a System/360 disk device. 

Probable errors are: 

• The programmer logical unit pre­
viously entered was the wrong 
unit (keying error on 1052), ~ 

• Missing, misplaced, or incorrect 
ASSGN statements or cards in the 
job stream. 

This is probably a user error. 

System Action: Previous message is 
reissued. 

Programmer Action: The programmer 
must be certain that the operator 
has the correct ASSGNs in the job 
stream and has the correct 1400 
device-to-System/360 device 
assignments. 



If the problem recurs, do the fol­
lowing to complete your problem 
determination action: 

1. Have the Emulator assembly 
listing and the linkage editor 
output available. 

2. Have the system log, printer 
output, and job stream 
available. 

Op9rator Action: The operator must 
reply with a programmer logical unit 
that is assigned to a compatible 
device type. After a valid 
response, an information message 
(type I) will be issued to confirm 
the assignment, followed by the mes­
sage EC40D. 

If the correct programmer logical 
unit is not known: 

1. Cancel the job. 

2. Press the attention key and 
enter PAUSE BG F2 F1 to halt 
job control at end-of-job. 

3.. When '1IOOA Ready For Communi­
cations' appears on SYSLOG, 
respond with LISTIO 
{PROGIF1IF2} if output is 
desired on SYSLOG, or //LISTIO 
{PROGIF1IF2} if output is 
desired on SYSLST. 

Submit the LISTIO listing to the 
programmer and let him supply the 
correct assignments. 

~ INVALID LOGICAL UNIT NUMBER 

Ca\lSe: The operator's reply, 
assigning a programmer logical unit 
~n res pons'e to the previous message 
issued by the Emulator program, is 
invalid. The assignment of pro­
grammer logical units must be within 
the range of the programmer logical 
units specified during system 
generation of the Disk Operating 
System. 

This is probably a user error. 

Proqra~r Action: Resubmit the job 
with correct device assignments. 

§yste@ Action: Previous message is 
reissued. 

QRe~,tO{ Action: Issue LISTIO to 
check the assignment; then reply 
with the valid programmer logical 

unit. After a valid response, an 
information message (type I) is 
issued to confirm the assignment, 
followed by the message EC40D. 

If the problem recurs, do the fol­
lowing to complete your problem 
determination action: 

1. Have the emulator assembly 
listing and the linkage editor 
output available. 

2. Have the system log, printer 
output, and job stream 
available. 

EC14I CONFLICTING LOGICAL UNIT ASSIGNMENT 

cau~e: The operator's reply, 
ass1gning a 1400 device to a pro­
grammer logical unit in response to 
the previous message issued by the 
Emulator program, conflicts with a 
previous assignment. For example, 
an aSSignment of TAPE 2 to SYS011 
cannot be made if TAPE 1 is current­
ly assigned to SYS011. In the case 
of disk assignments, two 1400 disk 
drives cannot be assigned to the 
same part of quadrant of a System/ 
360 direct access storage device. 
For example, SYS011, PART 1 cannot 
be specified for DISK 0 if SYS011, 
PART 1 is already specified for DISK 
2. 

This is probably a user error. 

System Action: Previous message is 
reissued. 

Programmer Action: Execute LISTIO 
and verify assignments. Correct 
assignments and resubmit the job. 

If the problem recurs, do the fol­
lowing to complete your problem 
determination action: 

1. Have the emulator assembly 
listing, and the linkage editor 
output available. 

2. Have the system log, printer 
output, and job stream 
available. 

operator Action: The operator must 
reply with a non-conflicting assign­
ment, or unassign the conflicting 
1400 device using the "TAPE n" or 
"DISK n" operator service function. 
After a valid response, an informa­
tion message (type I) is issued to 
confirm the assignment, followed by 
message EC40D. 
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EC1SI LOGICAL UNIT NOT ASSIGNED 

cau~e: The operator's reply, to 
ass1gn a 1400 device to a programmer 
logical unit in response to the pre­
vious messaqe issued bv the Emulator 
program, is-invalid. The reply 
attempted to assign a 1400 device to 
a programmer logical unit that is 
not assigned to a System/360 device 
or DVOL checking was attempted on a 
system unit not assigned to a 
System/360 device. 

This is probably a user error. 

system Action: If the message is 
not the result of DVOL checking, the 
previous message is reissued, or 

If the message is the result of DVOL 
checking, message EC40D is issued. 

Programmer Action: Execute LISTVTOC 
and check assignments. Then resub­
mit the job with the correct assign­
ments, or 

Insure that the assignments are 
correct before checking DVOL. 

If the problem recurs, do the fol­
lowing to complete your problem 
determination action: 

1. Have the emulator assembly 
listing, and the linkage editor 
output available. 

2. Have the system log, printer 
output, and job stream 
available. 

Operator Action: If this message is 
not the result of OVOL checking, 
respond to the associated reissued 
message, or 

If the message is the result of OVOL 
checking, respond to the associated 
EC400 message. 

EC19 I DVOL SERIAL NUMBER NEEDED 
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Cause: The operator used the OVOL 
OISKn operator service function to 
verify the volume serial number of a 
disk drive for which no volume seri­
al number has been supplied, either 
on a // OVOL control card or by the 
DVOL DISKn=xxxxxx operator service 
function. 

This is probably a user error. 

System Action: Message EC40D is 
issued. 

Programmer Action: Not applicable. 

Operator Action: Supply the DVOL 
DISK=xxxxxx operator service func­
tion to initiate serial number 
checking when the volume serial 
number has not been previously 
supplied. 

If the problem recurs, do the fol­
lowing to complete your problem 
determination action: 

1. Have the emulator assembly 
listing, and the linkage editor 
output available. 

2. Have the system log, printer 
output, and job stream 
available. 

The following group of messages, pre­
fixed by the message code EC2nx, pertains 
to errors detected during Emulator program 
initialization. 

EC20 I PARAMETER ERROR 

Cause: The sum of the values speci­
fied for tape I/O buffers on all // 
TAPE control cards (parameter 
wnnnnnw exceeds the amount allocated 
by the BUFSIZE parameter at Emulator 
program generation. 

This is probably a user error. 

system Action: The value specified 
at program generation by the BLKSIZu 
parameter for each drive is ass~ued 
as a default and message EC29D is 
issued. 

Programmer Action: Analyze the 
/ / TAPE control card (s) and the 
standard values (from the emulator 
program listing) and perform one of 
the following actions: 

1. Provide a new // TAPE control 
card. The sum of this card's 
block si~e ('nnnnn') operand(s) 
plus the block size value(s) 
(either the standard value or a 
new value supplied by a pre-
vious // TAPE control card) of 
any 1400 tape drive not altered 
by this card must not exceed 
the amount allocated by the 
BUFSIZE parameter. 

2. If multiple // TAPE control 
cards are used, place those 
cards decreasing tape buffer 
sizes before those increasing 
tape buffer sizes. The Emula­
tor program compares the total 



block size value against the 
BUFSIZE parameter as it com­
pletes each // TAPE control 
card, making it possible to 
exceed the BUFSIZE value if the 
cards are out of order. 

3~ Reassemble the Emulator program 
with the proper size parameters 
for BLKSIZu and BUFSIZE if they 
are not correct. 

If the problem recurs, do the fol­
lowing to complete your problem 
determination action: 

1. Have the emulator assembly 
listing, and the linkage editor 
output available. 

2. Have the system log, printer 
output, and job stream 
available. 

Operator Action: Not applicable. 

EC21I INITIALIZATION ERROR 

Cause: This error has been caused 
by one of the following: 

& An attempt to execute the Emula­
tor program in a SPI environment 
has been initiated. SPI onera­
tion is not supported, or -

• Parameter -a- of the // 1400 
card has been specified as a D 
and the // FETCH card did not 
immediately follow the // 1400 
control card, or the // TAPE, 
// DVOL, // CCTL control cards 
if included, or 

• A /* card (END OF DATA) has been 
encountered before the // 1400 
card. 

This is probably a user error. 

System Action: The job is 
terminated. 

Programmer Action: If the first 
cause applies, reassemble the DOS 
supervisor to support hatched job 
processing, or 

If the second cause applies, arrange 
the control cards so that the 
//FETCH card immediately follows the 
emulator control cards, or 

If the third cause applies, place 
the /* card after the //1400 card. 

Resubmit the job. 

If the problem recurs, do the fol­
lowing to complete your problem 
determination action: 

1. Have the emulator assembly 
listing, and the linkage editor 
output available. 

2. Have the system log, printer 
output, and job stream 
available. 

Operator Action: Not applicable. 

EC29D CONTROL CARD ERROR 

Caus e: The previous emulator JOB 
control card read is incorrectly 
formatted. 

This is probably a user error. 

System Action: The system waits for 
an operator response. 

Programmer Action: Correct the card 
in error and resubmit the job. 

If the problem recurs, do the fol­
lowing to complete your problem 
determination action: 

1. Have the emulator assembly 
listing and the linkage editor 
output available • 

2. Have the system log, printer 
output, and job stream 
available. 

Operator Action: The operator may 
respond with a corrected control 
card or with RETRY, START, END, or 
CANCEL. RETRY or START will cause 
the next card on SYSIPT to be read • 
When correcting a CCTL error, two 
control cards can be typed in via 
the console if the first is a valid 
CCTLl control card. 

The following group of messages, pre­
fixed by the message code EC3nx, pertains 
to the interval timer: 

EC30I BEGIN name AT hh.rom.ss 

Cause: This message is issued just 
before 1400 program loading. -name­
is the program name from the // 1400 
control card. If the user has spec­
ified TIMER=YES at Emulator system 
generation, and the timer has been 
turned on by the operator at IPL 
time, the time of day (Bbb B is the 
hour, -rom" is the minute, and ass· 
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is the second) is printed as the 
second half of this message. 

System Action: Processing begins. 

Programmer Action: Not applicable. 

Operator Action: Not applicable. 

EC31I EOJ name AT hh.mm.ss 

Cause: A normal 1400 end-of-job 
halt has been recognized (the user 
specified at Emulator system genera­
tion wEOJAADR=nnnnnw and/or 
wEOJBADR=nnnnnw or specified an EOJ 
I-address in the // 1400 control 
card). WnameW is the program name 
from the // 1400 control card. If 
the user specified TIMER=YES at Emu­
lator program generation, and the 
timer has been turned on by the 
operator at IPL time, the time of 
day (WbbW is the hour, wmm• is the 
minute, and ·ss· is the second) is 
printed as the second half of this 
message. 

system Action: Control is released 
automatically to DOS job control. 

Programmer Action: Not applicable. 

Operator Action: Not applicable. 

EC32I CANCEL name AT hh.mm. ss 
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Cause: An abnormal 1400 end-of-job 
has been recognized. ·namew is the 
program name from the // 1400 con­
trol card. If the user specified 
TIMER=YES at Emulator program 
generation, and the timer has been 
turned on by the operator at IPL 
time, the time of day (·hh· is the 
hour, WmmW is the minute, and ·ss· 
is the second) is printed as the 
second half of the message. If the 
user specified OSDUMP=YES at Emula­
tor program generation, a 1400-style 
storage dump is provided on SYSLST 
unless a nodump option (a wl·) is 
specified in parameter wbw of the // 
1400 control card. When a 1400-
style dump is provided, a System/360 
main storage dump is also provided 
if the testmode option in the // 
1400 control card is specified as 
·Sw. 

System Action: Following the 
storage dump, control is released to 
DOS job control. 

Programmer Action: Not applicable. 

Operator Action: Not applicable. 

EC33I END name AT hh.mm.ss 

Cause: The operator has entered END 
to request an end-of-job termi .. tion 
of the 1400 program. WnameW is the 
program name from the // 1400 con­
trol card. If the user specified 
TIMER=YES at Emulator program 
generation and the timer bas been 
turned on by the operator, the tiae 
of day (Wbb· is the hour, .... is 
the minute, and WSSW is the second) 
is printed as the seco:ad half of the 
message. 

Svstem Action: Job is ter.inat.e4 as 
if the job had gone to a normal enG 
of job (no main storage du~); COR­
trol is released automatically to 
DOS job control. 

Programmer Action: Not appliClill>le. 

Operator Action: Not applica~l •• 

The following group of messages, pre­
fixed by the message code EC~nx, pertains 
to the Operator Service Functions: 

EC40D TYPE IN FUNCTION 

Cause: This message is issued when 
Operator Service Functions haye been 
requested. 

System Action: The system waits for 
an operator response. 

Programmer Action: Not applioaale. 

Operator Action: The operator 
replies with one of the following: 

ADDRESS 
ALTER 
CANCEL 
DELETE 
DISK 
DISK n 
DISPLAY 
DSPLYV 
DUMP 
DVOL DISKn 
DVOL DISKn=xxxxxx 
END 
ENTER 
INQUIRY (or INQUIRY 1400) 
INQUIRY phasename 
NEWPAC 
RESET 
RETRY 
START (or EOB) 
STATUS 



SWITCH 
TAPE 
TAPE n 

See R Available FUnctionsR in the 
ROperator Service FUnctionsR section 
for a detailed description of 
response formats and the resulting 
functions. 

HEX ADDRESS xxxx 

Cause: This message is displayed 
when the operator enters address 
RADDRESS ddddd R (decimal) in 
response to message EC40D, where 
ftddddd R is a valid 1400 address for 
the generated system in the range of 
1 to 15999. The ftXXXXR is the hexa­
decimal equivalent of the entered 
decimal address. 

System Action; Message EC40D is 
issued. 

Programmer Action: Not applicable. 

Operator Action: See message EC40D. 

I EC42D TYPE DATA 

Cause: This message is displayed if 
the operator types the response 
ENTER to message EC40D. This allows 
the operator to change the contents 
of 1400 storage beginning at the 
1400 address specified in the ENTER 
response. 

I 
I 

System Action: The system waits for 
an operator response. 

Programmer Action: Not applicable. 

Operator Action: The data is 
entered, using the special character 
- R to indicate that a wordmark is 
associated with the next character 
typed. The data must be typed as 
uper- or lower-case characters as 
required. Special characters must 
be entered as indicated by Table 11. 
For example, if the operator replies 
_NNNN, four characters in upper case 
are entered at the address specified 
in the ENTER reply, with a wordmark 
associated with the first character. 

EC43D/I TAPES n ON SYSnnn, MAX BLK=xxxxx DR 
cuu, n TR, vvv BPI 

EC43D/I TAPE n ON SYSnnn, MAX BLK=xxxxx 
SYSnnn NOT ASSIGNED 

EC43D/I TAPE n UNASSIGNED, MAX BLK=xxxxx 

Cause: This message is displayed if 
the operator types the response 
RTAPER or RTAPE n R to message EC40D. 
The resPOnse -TAPE- produces a dis­
play of-all 1400 tape assignments 
and associated buffer block sizes 
fer each 1400 drive. The response 
RTAPE n- indicates that the operator 
wishes to display or alter a 1400 
tape assignment as specified by Rn" 
(where WnR is digit from 1 to 6) on 
a programmer logical unit identified 
by SYSnnn. Message EC43D is issued 
to display the present status of the 
1400 tape drive and allow the opera­
tor to retain or change the current 
assignment. Tape density (yyy BPI) 
is displayed only for 7-track tapes. 
If the tape drive is unassigned, the 
device address (DR cuu), the desig­
nation for 7- or 9-track tapes (n 
TR) and tape density (yyy BPI) are 
not displayed. 

System Action: Message EC40D is 
issued following message EC43I. If 
message EC43D is issued, the system 
waits for an operator response. 

Programmer Action: Not applicable. 

Operator Action: Message EC431 
requires no response. Message EC43D 
requires one of the following 
responses: 

• START (or EOB) to retain the 
present assignment. 

• wSYSnnn" to change an assign­
ment, where "SYSnnnw is the pro­
grammer logical unit (SYSOOO­
SYS221) to which the simulated 
1400 tape drive is to be 
assigned. 

Note: A programmer logical unit 
currently assigned to a 1400 
tape drive must first be unas­
signed from that device before 
reassignment can be made, or 
message EC141 is issued. 

• wUAR to unassign the simulated 
1400 tape drive from a programm­
er logical unit. 

EC44D/I DISK n ON SYSnnn, PART n DR cuu 

EC44D/I DISK n ON SYSnnn, SYSnnn NOT 
ASSIGNED 

EC44D/I DISK n UNASSIGNED 

Cause: This message is displayed if 
the operator types the response 
wDISK w or "DISK n- to message EC40D. 
The response -DISKw to message EC40D 
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indicates that the operator wishes a 
display of all 1400 disk assignments 
and associated disk part for each 
1400 drive. The response ~DISK nW 
to message EC40D indicates that the 
operator wishes to display or alter 
a specific 1400 disk assigruHQ.t as 
indicated by the digit 0, 2. 4, 6, 
or 8 typed after DISK. Message 
EC44D is issued to display the pre­
sent status of the 1400 disk drive 
and allows the operator to retain or 
change the current assignment. 

System Action: Message EC40D is 
issued following message EC44I. For 
message EC44D the system waits for 
an operator response. 

Programmer Action: Not applicable. 

Operator Action: Message EC44I 
requires no response. Message EC44D 
requires that the operator reply 
with one of the following responses: 

• ·START (or EOB)· to retain the 

• ·SYSnnn,x· to change an assign­
ment, where "SYSnnn" is the pro­
grammer logical unit (SYSOOO -
SYS221) to which the simulated 
1400 disk drive is to be 
assigned, and ·x· is a 0 or 1 to 
indicate which half of the new 
2311 disk unit, or a 0, 1, 2, or 
3 to indicate which quadrant of 
the new 2314 disk unit is to be 
used. 

Note: A programmer logical unit 
currently assigned to a 1400 
disk drive must first be unas­
signed from that device before 
reassignment can be made, or 
message EC14I is issued. 

• ·UA· to unassign the simulated 
1400 disk drive from a programm­
er logical unit. 

EC45D TYPE S-SW 
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Cause: The operator requested the 
SWITCH operator service function and 
HALTS=YES was specified at Emulator 
program generation. A display of 
the current sense switches, message 
EC46I, will precede this message. 
Note that sense switch A is not dis­
played or altered by this function. 

System Action: The system waits for 
an operator response. 

Programmer Action: Not applicable. 

Operator Action: The operator 
replies by typing in the desired 
switch or switches. If all sense 
switches are to be turned off, a 
blank (space bar> followed by EOB is 
entered. To retain present status 
of sense switches, the operator 
replies ·START· (or EOB). Message 
EC461 is typed out following the 
user's response to confirm the 
sense-switch settings. 

EC46I S-SW ON = xxxxxx 

Cause: This message displays the 
current sense-switch status. The 
message text is followed by a list­
ing ("xxxxxx") of the sense switches 
that are on. This message follows 
the reply SWITCH to message EC40D to 
inform the operator of the current 
sense-switch status, and then, is 
issued again to confirm the operator 
response to EC45D. 

System Action: Message EC40D or 
EC45D is issued. 

Programmer Action: Not applicable. 

Operator Action: Not applicable. 

EC41I 1400 ADDRESS LIMIT, FUNCTION ENDED 

Cause: This message is displayed 
only following the use of the ENTER 
or DISPLAY operator service fUnc­
tion. The message indicates that 
the maximum generated 1400 storage 
address has been exceeded during 
execution of the requested fUnction. 

System Action: The system will 
respond with the appropriate action 
as follows: 

• If the message is in response to 
the ENTER function, the entered 
data is ignored and message 
EC40D is displayed. 

• If the message is in response to 
the DISPLAY function, only those 
positions up to the maximum 1400 
storage address are displayed, 
followed by message EC40D. 

Programmer Action: The programmer 
must ensure that the ENTER or DIS­
PLAY requests do not exceed the 
maximum 1400 address. 

Operator Action: The operator 
should first verify the previous 
ENTER or DISPLAY request. If the 
response was incorrect, the correct 
command should be entered in 
response to message EC40D, or 



If the request was correct, and is 
essential for satisfactory job com­
pletion, the job can be terminated 
by replying CANCEL or END to message 
EC40D, or 

If the request was correct but unne­
cessary for successful job comple­
tion, the operator can respond START 
to message EC40D to resume emulator 
processing. 

EC48I FUNCTION NOT GENERATED 

Cause: This message indicates that 
the operator requested an operator 
service function which was not spec­
ified for this Emulator program 
generation. 

This is probably a user error. 

system Action: Message EC40D is 
issued. 

Programmer Action: If the desired 
operator service function is not 
present in the Emulator program, 
reassemble the EmUlator program to 
generate the desired function and 
catalog to the core image library, 
or 

Correct any assembly errors, and 
reassemble and recatalog the Emula­
tor program, or 

If any new operator services do not 
function on a recently cataloged 
Emulator program, check the linkage 
editor diagnostics for errors which 
would have prevented the new program 
from being cataloged. The old Emu­
lator program may have been used. 
Correct the diagnostics, reassemble 
and recatalog the Emulator program. 

If the problem recurs, do the fol­
lowing to complete your problem 
determination action: 

1. Have the emulator assembly 
listing, and the linkage editor 
output available. . 

2. Have the system log, printer 
output, and job stream 
available. 

Operator Action: The operator must 
reply with one of the supported 
operator service functions. 

EC49D INVALID 1400 CHARACTER DETECTED ON 
xxxxxxxx 

Cause: This message is displayed 
when the Emulator program for the 
Model 40 encounters an invalid 1400 
character. ·xxxxxxxx· identifies 
the source of the error condition 
(DISK, TAPE, READER, or ENTERING). 

If the error occurred while the 
operator was using the ENTER opera­
tor service function or during the 
execution of a Read Console Printer 
instruction, messages EC46I and 
EC42D are issued. 

If the source of the error is disk, 
tape, or card reader, message EC49D 
is issued. 

If the error occurred on the reader, 
the card in error is typed. 

This is probably a user error. 

System Action: The system waits for 
an operator response. 

Programmer Action: Not applicable. 

Operator Action: The operator may 
respond with CANCEL or END and ter­
minate the job regardless of the 
source of the error. In addition, 
the following are valid operator 
responses: 

• For disk -- Enter Process to 
continue with record that con­
tains the invalid character. 

• For tape -- Enter BYPASS to skip 
the record with the invalid 
character. 

Enter PROCESS to continue with 
the record that contains the 
invalid character. 

Enter DISPLAY to display the 
record in error (if TAPERRS is 
not equal to NO). 

• For Reader -- Enter PROCESS to 
continue with the record that 
contains the invalid character, 
or 

Perform the RETRY operator ser­
vice function. 

• For ENTERING -- reenter data 
following message EC42D 

The following group of messages, pre­
fixed by the message code EC5nx, pertains 
to unit-record equipment and are displayed 
only during 2540 punch operations, or when 
stacker selection, or when simulating 1442 
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read punch updating on either a 2520 or 
2540. The most common causes for these 
messages are: 

• Card jams 

a Double punching 

• Multiple punches in rows 2 through 7 

EC50D PUNCH ERROR 
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cause: This message indicates that 
a 2540 or 2520 equipment check has 
occurred. The last card in the 
stacker is the card in error. This 
message is always preceded by a 
standard DOS operator intervention 
message. 

This is probably a hardware error. 

system Action: The system waits for 
an operator response. 

Programmer Action: Not applicable. 

Operator Action: If error occurred 
on a 2520: 

1. Remove last card from stacker 
one: 

• If performing punch-only opera­
tion, discard card. 

• If performing combined read and 
punch operation, reconstruct 
prepunching. 

2. Remove cards from hopper. 

3~ Press NPRO key -- two cards 
enter stacker one. 

4. Replace reconstructed card (if 
performing combined read and 
punch operation), two cards 
that were run out, and cards 
removed from the hopper in the 
hopper. 

5. Ready the 2520. 

6. Reply with START or EOB. 

If error occurred on a 2540: 

1. Remove cards from hopper. 

2. Press and hold start key to 
clear punch feed. 

3. Remove last four cards from 
stacker Pl. Last two cards are 
blank; first two should be 
discarded. 

4. Replace blank cards and cards 
removed from hopper in hopper. 

5. Ready the punch. 

6. Reply with START or EOB. 

If the problem recurs, do the fol­
lowing to complete your problem 
determination action: 

1. Execute the ROD command and 
retain the listing. 

2. Execute EREP and retain the 
output. 

EC51D PFR PUNCH ERROR 

I EC52D 

I 

Cause: A punching error was 
detected during a PFR operation. 
The card in error is in stacker Pl. 
The punch-check station may also 
contain an incorrectly punched card. 

This is probably a hardware error. 

system Action: The system waits for 
an operator response. 

Programmer Action: Not applicable. 

Operator Action: 

1. Remove cards from punch hopper. 

2. If the end-of-file light is on, 
press the stop key to reset the 
end-of-file circuits. 

3. Press and hold the punch start 
key to clear the punch feed. 

4. Remove the last four cards from 
stacker Pl. The last two cards 
are correct; prepunching in the 
first two must be 
reconstructed. 

5. Place the two reconstructed 
cards, the two correct cards, 
and the cards removed from the 
hopper, in that sequence, in 
the hopper. 

6 • Ready'~ the punch. 

7. Reply with START or EOB. 

If the problem recurs, execute EREP 
and retain the listing to complete 
your problem determination action. 

PFR READ ERROR 

Cause: A reading error was detected 
during PFR operation. The card in 
error is at the punch station. The 



punch-check station may also contain 
an incorrectly punched card. 

System Action~ The system waits for 
an operator response. 

Programmer Action: Not applicable. 

Operator Action: 

1. Remove cards from punch hopper. 

2. If end-of-file light is on, 
press stop key to reset end-of­
file circuits. 

3. Press and hold punch start key 
to clear punch feed. 

4. Remove last three cards from 
stacker Pl. 

5. The first of these ~nree cards 
may have to be reconstructed 
because it has been read and 
punched but not punch checked. 

6. 

7. 

8. 

The second card caused the 
validity check. Correct it as 
necessary. 

place these three cards, after 
any necessary corrections, in 
front of the cards removed from 
the hopper. Place this deck in 
the hopper. 

Ready the punch. 

9 • Reply with START or EOB. 

If the problem recurs, execute EREP 
and retain the listing to complete 
your problem determination action. 

EC58D 1404 aaaaaaaaaa CCSw=yyxxxx SNS=xx 

Cause: This message indicates that 
a 1404 printer error occurred. The 
type of error is identified by 
BaaaaaaaaaaB, where ·aaaaaaaaaaB is 
one of the following: 

EQUIP CHK (equipment check) 
INTERV REQ (intervention required) 
BUSOUT CHK (busout check) 
COMM RFJCT (command rej ect) 
DATA CHECK (data check) 

The hexadecimal representation of 
the channel command word (CCW) com­
mand code is displayed by .yyB in 
the CCSW while the hexadecimal 
representation of the status bytes 
from the CCB is given by ·xxxx·. 
The sense bytes are displayed by 
SNS=xx. 

I 

System Action: The system waits for 
an operator response. 

Prograromer Action~ Thp progra~~er 

must supply the operator with guide­
lines to handle each of the five 
types of error conditions. 

Operator Action: The operator must 
type in one of the following 
replies: 

• SKIP 1 -- which causes the 
printer to skip 1 and retry the 
operation. -

• IGNORE -- the printer command 
causing the error is ignored and 
processing continues. 

• RETRY -- the printer command is 
retried. 

• SERVICE -- full operator ser­
vices are made available, and 
message EC40D is issued. 

If the problem recurs, execute EREP 
and retain the listing, and have the 
system log and printer output avail­
able to complete your problem deter­
mination action. 

IEC59D REPLY AGAIN TO 1404 MESSAGE 

I 
Cause: This message is displayed 
after the operator replied SERVICE 
or with an invalid response to mes­
sage EC58D and additional corrective 
action is required. 

System Action: The system waits for 
an operator response. 

Programmer Action: Not applicable. 

Operator Action: The user must 
again reply SKIP 1, RETRY, IGNORE, 
or SERVICE. 

If the problem recurs, execute EREP 
and retain the listing, and have the 
system log and printer output avail­
able to complete your problem deter­
mination action. 

The following group of messages, pre­
fixed by the message code EC6nx, pertains 
to magnetic-tape devices: 

EC60I MESSAGE RESPONSES ARE B=BYFASS, 
P-PROCESS 

Cause: This message is displayed to 
indicate that a tape error has 
occurred and that the 1400 Tape 
Error Recovery routine, as specified 
at Emulator program generation, has 
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been entered. This message is dis­
played only if TAPERRS=LST or LOG 
was specified during program 
generation. 

System Action: Message EC62D is 
displayed. 

Programmer Action: Not applicable. 

Operator Action: One of the options 
(B=BYPASS or P=PROCESS) indicated in 
this message must be given in 
response to message EC62D. 

EC61I MESSAGE RESPONSES ARE B=BYPASS, P= 
PROCESS, H=HEX-DISPLAY 

Cause: This message is displayed to 
indicate that a tape error has 
occurred and that the 1400 Tape 
Error Recovery routine, as specified 
at Emulator Program generation, has 
been entered. This message is 
issued only if TAPERRS=LSTCHAR or 
LOGCHAR was specified during program 
generation. 

System Action: Message EC62D is 
displayed. 

Programmer Action: Not applicable. 

Operator action: One of the options 
(B=BYPASS, H=HEX-DISPLAY, or P= 
PROCESS) indicated in this message 
must be given in response to message 
EC62D. 

EC62D TAPE BLOCK IN ERROR 
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Cause: This message is displayed to 
indicate that a tape error has 
occurred, the operator has responded 
to the standard DOS-issued error 
message with IGNORE, and the Tape 
Error Recovery routine has been 
entered. 

System Action: The tape block in 
error is printed on SYSLOG or SYSLST 
as specified by the TAPERRS paramet­
er. Non-BCD characters appear as 
asterisks (*). If an invalid 
response is made, either message 
EC60I or EC61I is issued, followed 
by a reissued message EC62D. The 
system then waits for an operator 
response. 

Programmer Action: Set up operator 
procedures to handle this error. 

Operator Action: The available 
operator responses to this message 
are one-letter options (B, P, or H) 
indicated in messages EC601 and 
EC61I, one of which is issued just 

prior to the display of this mes­
sage. The functions of the one­
letter options are: 

B 

P 

B 

The tape block in error is 
bypassed and is not given to 
the 1400 program. Processing 
continues with the next blockc 
The 1400 program is not infor­
med that a block has been 
bypassed. 

The tape block in error is 
passed to the 1400 program as 
is. 

The tape block in error is dis­
played in hexadecimal format 
exactly as it was read into 
Systerrv360 rrain storage, except 
that parity has been corrected 
by the channel. After this 
response, the operator again 
has the option of bypassing or 
processing (B or Pl. 

EC63I TAPE n BLOCK SIZE EXCEEDED 

Cause: A record block, either read 
or written on 1400 tape unit -nB 

exceeds the maximum block size spec­
ified by the user during Emulator 
program generation (ftBLKSIZEu= 
nnnnnft ), as modified by the // TAPE 
control card. This message is 
always preceded by message EC80I 
(status of 1400 registers and cur­
rent instruction). A 1400-style 
storage dump is provided on SYSLST 
unless a no-dump option (a -1 ft ) was 
specified in parau~ter ftb- in the 
// 1400 control card. If the user 
has specified an ftSft for the test­
mode option in the // 1400 control 
card, a System/360 main storage dump 
also is provided. 

This is probably a user error. 

System Action: The job is 
terminated. 

Programmer Action: Check the 1400 
program for the maximum block size 
required for execution. If the 
total buffer size exceeds that spec­
ified in the BOFSIZE parameter, 
reassemble the Emulator program 
increasing the size of the BUFSIZE 
parameter, or 

If the total buffer size does not 
exceed the size indicated by BUF­
SIZE, use a // TAPE card to redis­
tribute the individual buffer space. 



If the problem recurs, do the fo1-
loving to complete your problem 
determination action: 

1. Have the emulator assembly 
listing, and the linkage editor 

. output available. 

2. Have the system log, printer 
output, and job stream 
avaiiab1e. 

~EY§~: An end-of-vo1ume indication 
(tape mark) has been detected by the 
tape device assigned to SYSIPT 
before end of file (/*) was reached. 

~Y§i~~!ctiQn: A standard DOS 
operator intervention message is 
issued. 

Q£~~~tor-1£iiQn: Mount the next 
tape volume on SYSIPT and reply 
START or EOB. 

~sg§~: An end-of-volume indication 
has been detected by the tape drive 
assiqned to SYSPCH. 

~Y§i~~-1£iiQn: A standard DOS 
operator intervention message is 
issued. 

Operator Action: ~ount a new tape 
vo1ume-on-SYSPCH and reply START or 
EOB. 

Cause: An end-of-vo1ume' indication 
has-been detected by the tape drive 
assigned to SYSLST. 

~Y§i~~_!ctiQn: A standard DOS 
operator intervention message is 
issued. 

Qperstor~£iiQn: ~ount a new tape 
volume on SYSLST and reply START or 
EOB. 

The following group of messages, pre­
fixed by the message code EC?nx, pertains 
to disk devices: 

~~~§~: This message indicates that 
the dist pack is not initialized to 
the proper 1400 format • 

This is probably a user error. 

g~Qgu.!!!!~-1£1ion: Initialize the 
disk pack using the DOS Initialize 
Disk ut·ility prog·ram·, then run the 
Clear Disk utility to format the 
tracks. The parameters of the clear 
disk utility depend on the device 
type being emulated. 

If the problem recurs, do the fol­
lowing to complete your problem 
determination action: 

1. Have the job stream, log sheet, 
and printer output available. 

2. Have the control cards for the 
Initialize Disk and Clear Disk 
utility programs. 

Operator Action: Check that the 
correct-pack-Is mounted. 

£~~~~: This message indicates that 
an error has been detected during 
disk verification (optionally speci­
fied). The drive number and the 
beginning sector address is indi4 

cated. This is ~ollo~ed by one or 
more lines of 100 characters that 
represent the data that should have 
been recorded on disk. This data 
may be used in a subsequent opera­
tion to rebuild the record affected. 
The 1400 program is nQi informed of 
the dis): error. 

This is probably a hardware error. 

~I§!~~-!£liQn: The system waits for 
an operator response. 

g£Qg£s~er_!£tiQn: Reinitia1ize the 
disk pack or execute CLEAR DISK and 
resubmit the job. 

If tme problem recurs, do the fol­
lowing to complete your problem 
determination action: 

1. Have the emulator assembly 
listing, and the linkage editor 
output available. 
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KeV1sea Apr1~ l~, l~jl 

By TNL: GN33-7012 

2. Have the system log, printer 
output. and job stream 
available. 

Qper£to£-1£ii2n: The operator may 
type the r~sPQnse START to indicate 
that the record in error is to be 
accepted as is and that processing 
is to continue. The operator may 
also type the response END or CANCEL 
to cause the job to be terminated. 

Cause: The extent limit assigned to 
SYSLST (disk extent) has been 
exhausted. 

This is probably a user error. 

~y§te~_A£!iQn: Message EC32I is 
issued and the job is canceled. 

RLQg1:E!!!!~!_!s!iQn: Increase the 
exten~ for the required system unit 
and resu bmit t he job. 

Cause: The extent limit assigned to 
SYSPCH (disk extent) has been 
exhausted. 

This is probably a user error. 

~.Y.§1~m ActiQ,n: 
issued and the 

Message EC32I is 
job is canceled. 

fro!rr£ll~_!£tiQl!: Increase the 
extent fer the required system unit 
and resubmit the job. 

.Q:Q~!siQ!:-!£iiQE: Not applicable. 

~~12! !RQNG-f!~!L_~Qy~!_Z~!X_Q!~!_~_QN 
lllLcu.!! 
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~sy§~: This message is displayed if 
tqe Emulator program is accessing 
the wrong disk pack. where "xxxxxx" 

is the volume serial number (EBCDIC 
charactersl of the correct disk 
pack, "n" is the 1400 disk drive 
number (0, 2, 4, 6, or 8;, and "cuu" 
is ~he hexadecimal channel and 
device address of the disk drive on 
which the disk pack is mounted. 
vol~me serial number displayed is 
initially established by a 1/ DVOL 
control card or by the operator 
using the DVOL DISKn=xxxxxx operator 
service function. 

This is probably a user error. 

SYstem Action: ~essage EC40D is !ssued:-----.... 

£1:Qg~!!!.!!!~.-!£1iQ!l: Check that the 
assignments are correct and that the 
correct packs have been mounted. 

QE~~~1Q!-!£!iQn: This messaqe indi­
cates that the operator must either 
take corrective action or terminate 
th~ 1400 program. The operator can 
use the DSPLYV operator service 
function to display the volume seri­
al number of the pack currently 
mounted on this device to assist in 
the evaluation of the corrective 
action. However, before further 
processing can be continued, the 
operator must perform one of the 
following corrective actions: 

• Mount the correct disk pack on 
the specified drive and reply 
with the NEWPAC function, Q~ 

• Change the disk drive configura~ 
tion using the DISK n function, 
Q£: 

• Change the volume serial number 
against which the pack is to be 
verified, with the DVOL DISKn= 
xxxxxx function, where "xxxxxx" 
is the volume serial number of 
the proper pack, Q£: 



• Discontinue volume serial number 
checking for this 1400 drive 
using the DELETE function~ This 
function must be used with cau­
tion when performing write 
oper ations. 

If the problem recurs, do the fol­
lowing to complete-yourproble-m 
determination action: 

1. Have the emulator assembly 
listinq and the linkaqe editor 
out-put -'a -vailaOi:)-te • -

2. Have the log sheet, printer 
output, and job stream 
available. 

~g~§~: This message is displayed in 
response to the operator~s selection 
of the DSPLYV operator service func~ 
tion following the display of mes­
sage EC75I. "n" is the 1400 disk 
drive number (0,2,4,6, or 8), 
"cuu" is the hexadecimal channel and 
device address of disk drive "n", 
and "xxxxxx" is the volume serial 
number (EBCDIC characters) of the 
disk pack. 

~Y§tem !~tiQn: Message EC40D is 
issued. 

Q~gto~-!ctiQn: The operator must 
respond with one of the valid corre~ 
ct:ive act--ton-s described und-er mes­
sage EC75I. 

Cause: A 1400 disk scan was not 
successfully completed. An end of 
cylinder condition has not yet been 
detected. 

This is probably a hardware error. 

~~§!~m A£1iQn: The system waits for 
an operator response. 

Q~~!~~_!£!iQn: If the user wishes 
to retry the scan operation, he 
types in the word START. If the 
user does not wish to retry the 
operation, he may enter END or CAN­
CEL to terminate the job. 

If the problem recurs, do the fol­
lowing to complete your problem 
determin at ion act ion: 

1. Have the log sheet, printer 
output, and job stream 
available. 

2. Obtain a 1400 dump and a 360 
system dump before the job is 
canceled. 

3. Issue the ROD command, execute 
EREP, and have the output 
available. 

£S~2~: These messages are displayed 
if the Emulator program is accessing 
the wrong 1301 or 1405 disk pack, 
where message EC78I displays the 
volume serial number of the physical 
pack which is being accessed. Mes­
sage EC78D always follows and iden­
tifies the volume serial number 
(MOUNT xxxxxx) which was requested 
on the 1/ DVOL control card for'this 
drive. DISK n indicates which part 
of the 1301 or 1Q05 drive is being 
simulated, while DR cuu indicates 
the hexadecimal channel and device 
address of the System/360 device 
being accessed. 

This is probably a user error. 

~I§i~m-Af1ign: The system waits for 
an operator response. 

R£ogram~ Actign: Correct the 
1/ DVOL card or supply the correct 
volumes and resubmit the job~ 

QE~ratQ£-1£!iQn: The operator must 
perform one of the followinq correc­
tive actions! 

• ~ount the correct disk pack on 
the specified drive and reply 
with the NEWPAC functions. 

• Abnormally terminate the job 
using the END or CANCEL operator 
service functions. The job can 
be resubmitted after correcting 
the volume serial number entries 
for the simulated 1301 or 1Q05 
dis~ pack on the II DVOL control 
card. 

The following group of messages, pre~ 
fixed by the message code EC8nx or EC9nx, 
pertains to program messages: 
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1400 STA~US I=nnnnn A=nnnnn B=nnnnn 
1]~!!_~1Q£~~iiiiiiii---------------

Cause: A i400 halt or error has 
been-encountered or the operator has 
requested the STATUS or ALTER opera­
tor service functions. This is a 
display of the 1400 storage address 
registers and eight characters from 
1400 storage within an eight-byte 
range of where the I-STAR is point­
ing. certain 1400 special charac­
ters (such as the record mark} are 
not printed on the model 30. When 
message IC801 is displayed after a 
1400 pt'ogra m error, the A- STAR and 
B-STAR values may be invalid because 
of storage wraparound. 

~y§te~ctiQn: Variable, depending 
on program status as indicated in 
associated message. 

QE~to~_ActiQn: Reply to asso­
ciated messaqe. 

~~~§~: A 1400 halt other than end 
of .job (as specified in "EOJAADR= 
nnnnn" andlor "EOJBADR=nnnnn" at 
Emulator program generation or as 
specified for an EOJ I-address in 
the II 1400 control card) has 
occurred and the user has not speci­
fied opera tor re sta rt (a "1 If) in 
parameter "e" in the 1/ 1400 control 
card. This message is preceded by 
the typing out of message EC801 
(status of 1400 registers and cur­
rent instruction). A '400-style 
storage dump is provided on SYSLST 
unless a nold ump option (a "1") vas 
specified in parameter "b" in the 1/ 
1400 control card. If the user has 
specified an "S" for the test-mode 
option in the II 1400 control card, 
a System/360 main storage dump is 
also provided. 

~llteJL!£!i2n: storage dump is pro­
vided and job is terminated unless 
operating in test mode. In test 
mode, message FC40D is issued. 

~~Qg~~~~~I_!£!j2n: Resubmit the job 
with the II 1400 parameter "e" set 
to 1 to permit operator restart, ~ 

Correct the problem causing the halt 
and resubmit the job. 

If the problem recurs, do the fol­
loving to complete your problem 
determination action: 

1. Have the emulator assembly 
listing and linkage editor out­
put available. 

2. Have the iob stream, loq sheet, 
printer output, and program 
listing available. 

QE~~~!Q£-!ctiQn: If message EC40D 
is issued in conjunction with this 
message, respond as indicated in the 
EC40D text. 

Ca~§~: A 1400 halt other than end 
of job (see message EC81I) has 
occurred, and the user has specified 
operator restart (a "1") in paramet­
er "e" of the II 1400 control card. 
This message is preceded by the typ­
ing out of message EC80I. 

~~§t~~_A£!ion: Message EC40D is 
issued. 

~I2g~~~~!_!£1ion: Correct the pro­
bl~m causing the halt or give 
correct operating instructions to 
the operator and resubmit the job. 

If the problem recurs, do the fol­
lowing to complete your problem 
determination action: 

,. Have the emulator assembly 
listing and the linkage editor 
output available. 

2. Have the log sheet, printer 
output, and job stream 
available. 

QE~~~!Q!-A~!ion: Not applicable. 

£~~§~: A 1400 program error has 
been detected. This message is 
always followed by message Ee80I 
(status of 1400 registers and 
instruction block) • 

A 1400-style storage dump is pro­
vided on SYSLST if OSDUMP=YES was 
specified at Emulator Program 
generation and unless a no-dump 
option (a "1") was specified in 
parameter "b" in the 1/ 1400 control 
card. If the user has specified an 
Us" for the test mode option (para­
meter "q") in the II 1400 control 
card, a main storage dump is also 
provided, followed by message EC40D. 
This message is also issued when the 
1400 operation is valid, but emula­
tor supnort for the function was not 
genera ted. 



~Y§!~~-A£!iQn: The job is ter­
elina ted unless pa ra me te r "g" vas 
specified on the II 1400 control 
card. 

~£Qgr£mm~£_!£!i2n: Determine the 
operation being attempted from the 
1400 program listing, the console 
log, and dumps. Verify that support 
for the operation vas generated by 
checking the 1400 program listing. 
Reassemble the Emulator program with 
the required sUPP0I:'t. 

Check the failing 1400 parameter for 
assembly errors and missing or in­
correct object cards. If CS/30, 
examine MNOTES to determine if the 
Emulator progra~ is overlaying simu­
lated 1400 storage.' 

If the problem recurs, do the fol­
lowing to complete your problem 
determination action: 

1. Have the emulator assembly 
listing and linkage editor out­
put a va ilab Ie. 

2. Have the job stream, log sheet, 
printer output, and program 
listing available. 

~£g§~: The 1400 program or overlay 
section being cataloged consists of 
more than 27 internal phases. 

~Y§i~ID_!~iQn: The job is 
termi:na ted. 

R~Qg~~~~~~_!£!iQn: If the program 
does not have overlays, ~1!od_l 
cataloging ma y be used. Th.e lib" 
parameter on the II 1400 control 
card must be a "1". ~ethod 1 cata­
loging will conserve space-and 
improve retrieval time, QI 

If m~iho~l cannot be used, reor­
ganize the program so that there are 
no more than 27 internal phases. 

If the problem recurs, do the fol­
loving to complete your problem 
determination action: 

1. Have the emulator assembly 
listing and linkage editor out­
put available. 

2. Have the job stream, log sheet, 
printer output, and program 
listing available. 
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£.£!!.§~: (1) A 1400 read instruction 
has been incorrectly specified; or 
(21 a 1400 read instruction which is 
not supoorted by the Emulator pro­
gram (e.g., column binary) has been 
specified. 

This is probably a user error. 

~~!ctiilll~ The job is_ 
termina ted. 

£~Qggm.!!!m;:-A£1iQ!! : If the f ai lin g 
program specifies any of these read­
el; instructions: 

• Column binary. 

• 51 column interchangeable read 
feed. 

• Read stacker selection. 

Then insure that the parameters to 
support the feature are specified in 
the Emulator assembly. 

If the read instruction is for a 
feature not supported by the Emula­
tor, a user-written simulation rou­
tine is required. Correct the error 
and resubmit the job. 

If the oroblem recurs, do the fol­
lowing to complete your problem 
determination action: 

1. Have the emulator asseiii"bly 
listing and linkage editor out­
put available. 

2. Have the job stream, log sheet, 
printer output, and program 
listing available. 

QperatQ~ Actio!!: Not applicable. 

~~~~: (1) A punch instruction for 
an unsupported operation has been 
s?ecified in the 1400 progra~ (e.g., 
punch-feed-read, column-binary); or 
(2) a punch-feed-read or column-
binary inslruction has been speci­
fied in the 1400 program vhen a mag­
netic device is being used to simul­
ate the unit-record device. 

This is probably a user error. 

~Y21~~£!iQn: The job is 
termina ted. 
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g£Qg~~~~~_!£ii2n: If the failing 
program specifies any of the follow­
ing punch instructions: 

• Column binary 

• Punch-feed-read 

• Punch stacker selection 

Then insure that the parameter to 
support the feature is specified in 
the Emulator assembly. If the 
instruction is for a feature not 
supported by the 1400 Emulator pro­
gram, then a user-written simulation 
routine is required. Correct the 
parameters and resubmit the job. 

If the problem recurs, do the fol­
lowing to complete your problem 
determination action: 

1. Have the emulator assembly 
listing and linkage editor out­
put av aila ble. 

2. Have the job stream, log sheet, 
printer output, and program 
listing available. 

~~~l! !!YAL1Q_Q£~~!!!QH_QH_RRI!!~~ 
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~sy~~! A 1404 print instruction has 
been specified but is not supported 
by this particular Emulator program 
generation. 

This is probably a user error. 

~~~!~~_!£!iQn: The job is 
terminated. 

~~Qg~gmm~I_A£ijQn: Check all print­
er parameters specified in the emu­
lator assembly and the· print 
instructions issued by the failing 
program. If the 1400 program is 
issuing print instructions not sup­
ported by the emulator, a user simu­
lation routine is required. Make 
the necessary corrections and resub­
mif: the job. 

If the problem recurs, do the fol­
lowing to complete your problew 
determination action: 

1. Rave the emulator assembly 
listing and linkage editor out­
put a vailab Ie. 

2. Have the job stream, log sheet, 
and printer output available. 

QE~~lQI-1£liQn: Not applicable. 

£~~§~: The Emulator program has 
encountered a control card that is 
not supported. The first four 
characters of the unsupported con­
trol card are identified by "YY1Y". 

This 1S probably a user error. 

~I~!g~_!ctiQn: The job is 
termina ted. 

~IQgrE~~~!_!£!iQn: Check that 
System/3bO control cards do not fol­
low the II 1400 card or that the 
flagged control card is supported by 
this assembly of the emulator pro­
gram. If the 1400 control card is 
not supported, reassemble the emula­
tor to provide support. 

If the problem recurs, do the fol­
lowing tB complete your problem 
determination action: 

1. Have the emulator assembly 
listing and linkage editor map 
available. 

2. Have the job stream, log sheet, 
an~ printer output available. 

£s~§~: A II LC data delimiter card 
is required before the last data 
card, but is not present. 

This is probably a user error. 

~y~!~_!£1i2n: Last card indicator 
(sense switch Al is turned on, and 
message EC40D is issued. 

FrggIE~!~_!£1iQll: Before the job 
is resubmitted, correct the control 
cards or give the operator instruc­
tions so that he can enter the 
address of your EOJ routine. 

If the problem recurs, do the fol­
lowing to complete your problem 
determination action: 

1. Have the emulator assembly 
listinq and linkage editor out­
put available. 

2. Have the job stream, loq sheet, 
and printer output available. 



I 
I EC951 

Operator Action: The operator must 
either enter the address of the 
user's end-of-job routine using the 
~~TER operator serJice function, or 
terminate the job. 

STACKER 8/2 IGNORED 

Cause: A 1402 stacker command has 
been specified for stacker 8/2 on 
either a magnetic device when punch­
ing, or a unit-record device other 
than a 2540. This message is dis­
played only for the first 8/2 stack­
er command issued. 

System Action: 8/2 cards are 
stacked to normal stacker. 

Programmer Action: Not applicable. 

Operator Action: Not applicable. 

EC96I CARRIAGE CONTROL CARD ERROR 

Cause: The 1400 program specified a 
carriage-control channel punch which 
is not included in the carriage con­
trol card. 

This is probably a user error. 

System Action: The job is 
terminated. 

Programmer Action: Correct the car­
riage control card and resubmit the 
job. 

If the problem recurs, do the fol­
lowing to complete your problem 
determination action: 

1. Have the emulator assembly 
listing and linkage editor out­
put available. 

2. Have the job stream, log sheet, 
and printer output available. 

Operator Action: Not applicable. 

1400 CONSOLE PRINTER NOT SUPPORTED 

Cause: This message is issued if 
the OSINQRY parameter is not speci­
fied as ·1400· or ·YESw , and a 1400 
read or write console printer 
instruction has been encountered. 

This is probably a user error. 

System Action: Message EC80I is 
issued, followed by message EC40E. 

Programmer Action: Check the emula­
tor assembly listing for OSINQRY= 
1400 or YES. If these parameters 
are not present, and the function is 
desired, reassemble the emulator 
with one of these parameters 
specified .. 

If the problem recurs, do the fol­
lowing to complete your problem 
determination action: 

1. Have the emulator assembly 
listing and linkage editor out­
put available. 

2. Have the job stream, log sheet, 
and printer output available. 

Operator Action: The parameter w:s= 
nnnnnW in message EC80I is the 
address of the first storage posi­
tion of the 1400 message area. The 
operator can use the DISPLAY opera­
tor service function to display the 
message. To continue processing, 
enter START or EOB. 
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Indexes to systems reference library 
manuals are consolidated in the publication 
!~~_~§~~mL]£Q_]i§~_QE~£~!ing~Y§i~ID~_ 
MasterTnd-eJr-Gr24-5063. -For -additional -----------, information about any subject listed below, 
refer to other publications listed for the 
same sub;ect in the Master Index. 

Where more than one page reference is 
qiven, the major reference is first. 

Abnormal termination 39,40 
Address conversion table 

(Model 40} 80-96 
ADDRESS function 52 
Address stopping 52 
Allocating storage 10 
ALTER function 52 
Altering 1400 storage 11 
Alternate mode 32 
Assembly-run output 7 
A-storage address register 

(A-STAR) 9,49 

Background partition 9 
Background program 2 
Backspace key 57 
B-address 27,30 

(Also see B-stora ge addre 5S regi sterl 
Basic Feature Special Instructions (Model 

30) 64- 67 
Compatibility Feature Initialize Mode 

(CFIM} 64 
Compatibility ~eature Mode Set 

-(CFMSl 65 -
Compatibility Feature Load Constants 

(CFLC) 67 
Compatibility Feature Loan Variables 

(CFLV) 66 
Compatibility Feature Store Constants 

(CF SC) 66 
Compatibility Peature store Variables 

(CF SVl 66 
BCDIC-8 2,33 
Bill-feed operations 30 
Bill-feed-read operations 30 
BLKSIZu parameter 14,41 
~ootstrap card 10,48-51 
B-storage address reqister 

(B-STAF) 9,49 
Buffer areas 28,42 
BUFSIZE narameter 14, 10 

C~NCEL function 53 
Card buffer area 2° 
Card errors 29 
Card-imaqe punching 22,23 
Card-image reading 22,23 
Card Punch Parameters 

COLBINP 13 
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PCH1400 13 
PCH360 13 
PFP 13 
PUNCHSS 13-14 

:ard Reader Parameters 
COLBINR 13 
COLS1 13 
-PER _13_ 
RDR1400 14 
RDR360 14 
READRSS 14 
SSQUA.NT 14 

Card read speed 14,40 
CARRCTL parameter 11,30-31 
Carriage-control tape 11,30,44 
Carriage-control-tape image 30,38 
:arriage-control-tape pointer 17,30 
Cataloging 46-48 
Cataloqing overlay programs 

control card 39 
proced ure 47- 481 

restriction 39 
Cataloging Use~1s Emulator Program 9 
CATALOG parameter 9 
Catalog run 47-48 
CB control card 45,29 
CCTL control card 43,38 
CCTL1 control card 43 
CCTL2 control card q~ 

CFIM instruction 64 
CFLC instruction 67 
CFLF instruction ,69-70 
CFLT instruction 69 
CFLV instruction 66 
CFMF instruction 69 
ci~§ i~sfi~~lfon 6~ 
CFMT instruction 68 
CFSC instruction 66 
CPSV instruction 66 
Channel-overflow condition 30 
Channel-overflow latch 30 
Clearing storaqe to blanks 22 
Clear storaqe cards 10,48 
COLBINP narameter 13 
COLBINR parameter 13 
Column-binary operations 29 
COL51 parameter 13 
Console inquiry 37 
Console messages 

(See Operator message~ 
Console typewriter 2,10 
continuous forms operations 18,30 
Continuous paper tape 5 
Control cards 38- qS 

A SSG N 38 
CCTL 43 
DVOL 42-43 
BXEC 38 
JOB 38 
TAPE q1-42 
UPS"!: 38 
140038-41 
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Cut-card operations 18,30 
Cylinder overflow 24~34 
Cyclic Check 24 

Data check 15,29 
Data lenqth 29,31 
DELETE function 53 
Differences in Printer graphics 37 
Direct~access simulation 33-35 
Disk 

buffer area 20 
buffer size 17 
compatibility 1 
control field 26~34 
errors 22,34 
extents 23 
files 24 
Parameters (See Disk Pa rameters) 
record verification 11 
throuqhput 41 

Disk drive assignments 16-11,53 
DISK function 53 
Disk pack initialization 34-35~1 
Disk Parameters 

D1SKDR 16 
DISKTYP 16 
DtSKu 16 
DVOL 16-17 
D1301u 17 
OSDISK 17 
SCAN 11 
SCAN310 17 

Disk part option 40 
DISKDR parameter 16 
DISKTYP parameter 16 
DISKu parameter 16 
DISPLAY function 54 
Displayinq 1400 storage 11 
DSPLYV function 54 
Dual-density tapes 32 
Dumps 

control card 11 
name of 50 
operator ccmmand 54 

DUMP function 54 
DVOL control card 42·43,38 
DVOL DISKn function 54 
DVOL parameter 16-17 
D1301u patameter 17 

E~ITINV parameter 18 
Emulator Control Cards 

CCTL 43 
CCTL1 43 
CcrL2 43 
DvaL 42 
TAPE 41 ... 42 
1400 . 38- 41 

Emulator/DOS exclusions 5 
Emu lator Progra m 

gener at ion 6-9 
macros 6~7 
minimum reguirements 2 
name 8-9 

Emulator-Program parameters 
BLKS IZu 14 
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BUFSIZE 14 
CARRCTL 11 
CATALOG 9 
COLBINP 13 
COLB1NR 13 
COL51 13 
D1 SKDR 16 
DISKTYP 16 
DISKu 16 
DVOL 16 ... 11 
D1301u 11 
EDIT1NV 18 
EOJAADR 9 
EOJBADR 9 
ERROPNG 9-10 
FETCH 10 
HALTS 10 
10CDATE 10 
MPGMBLK 10 
OSADDR 10 
OSALTER 11 
OS DISK 11 
OSDSPLY i i 
OSDUMP 11 
o SENTER 11 
OSINQRY 11 
OSTAPE 15 
PCH 1400 13 
PCH360 13 
PFR 13 
PTB ASGN 18 
PTBLNG 17 
PTR 1 400 17 
PTB 360 18 
PUNCF SS 13-14 
RDR1400 14 
RDF360 14 
READRSS 14 
FELOC 11~ 2 
SCAN 17 
SCAN360 11 
SECTORS 17 
SEND 1 2 ~ 2 
S17.1400 12 
SI'l360 12 
SSQU ANT 14 
SYSTO 12 
SYSROPT 12 
,. APEDR 15 
TAPEMOD 15 
TAPEFRS 15 
TAPEu 15-16 
TAPLDf1D 16 
TIMFR 13 
TRACKOP 11 
USRPROG 13 
VERIFY 17 

FND function 54 
End of extent 23~30 
End of file 29-30 
End-of-job halt 9~40 
ENTER function 55 
End-of-reel condi tion 29 ... 30 
EOJAADP uarameter 9 
EOJBADR parameter 9 
ERPOPNG parameter 9-10 
Error recovery 32-33,26 



Error recovery messages 26 
Extents 23,30 

fETCH control card qq-51 
Fetchinq 49-51 

FETCH parameter 10 
'Petch run 49-~1 

File organization support 31 
Porms cont~ol character 31 
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Halts 52,60 
Halts, end of job 9,60 
HALTS parameter 10,62 
Header labels 32 

Initialization phase 20 
Input data representation 2 
Input/Output device correspondence 5 
Input/OUtput device independence 26 
Input/Output devices 3 
Input/Output error recovery 32-33,36 
Input/Output feature correspondence 5 
Input/Output simulation 28-37 
INQU IRY function 55 
Inquiry programs 46 
Instruction-storage address register 

(I-STAR) 49,52 
Interphase communication region 20 
Interrupt key 

FOPT requirements 26 
for operator services 52 
with halters 10 

Interval interrupts 13 
Interval timer i3 
Inverted print edit 18 
IOCDATE parameter 10,22 

Job control cards 38-43 
Job transition 1 

Key length 2,35 

Label checking 
Last card latch 

10,32 
51 
44,23 

line 18 
LC control card 
Length of print 
Loader card 48 
Load-mode files 23 
Load-mode operations 

on disk 16,34 
on tape 14,32 

Macro Note messages 18-19 
Magnetic character reader 5 
Magnetic ink character reader (MICR) 

devices 22,23 
Magnetic tape data representation 33 
Magnetic tape drive assignments 15-16 
Magnetic tape files, multireel 31-32 
Magnetic tape simulation 31-33 
Main phase 20 
Message code 111 
MICR devices 22,23 
Minimum throughput 26 
Mixed-parity records 15,31-32 
Mixed-parity tapes 15,31-32 
Mode setting 33,42 
Move-mode files 23 
Move-mode operations 34 
MPGMBLK parameter 10,2 
Multiphase 1400 programs 22 
Multiple overlay phases 46 

Multiprogramming 2,10 
Multiprogramming considerations 2,3 
Multireel magnetic tape files 31-32 
Multireel output files 29-30 

NEWPAC function 55 
Non-contiguous phases 47 
Non-contiguous storage 21 
Nonprocess runout 56 

Offset address 21 
Operator messages 111-129 
Operator restart 40 
Operator Service Functions 52-57 

ADDRESS 52 
ALTER 52 
CANCEL 53 
DELETE 53 
DISK 53 
DISPLAY 54 
DSPLYV 54 
DUMP 54 
DVOL DISKn 54 
OVOL DISK n=xxxxxx 54 
END 54 
ENTER 55 
INQUIRY 55 
NEWPAC 55 
RESET 55 
RETRY 55 
START 56 
STATUS 56 
SWITCH 56 
TAPE 56-57 

OSADDR parameter 10,52 
OSALTER parameter 11,52 
OSDISK parameter 16,53 
OSDSPLY parameter 11,54 
OSDUMP parameter 11,54 
OSENTER parameter 11,55 
OSINQRY parameter 11,55 
OSTAPE parameter 15,56 
Overlap 

processing 32,34 
supported 5 

Overlay program considerations 47,48 
Overlay programs 47-48,50 

(Also see Overlays) 
Overlay section 46-49 
Overlay transfer cards 47 
Overlays 46-51 

PCH1400 parameter 13 
PCH360 parameter' 13,28 
Performance ratios 24 
PFR operations 

(See Punch-feed-read operations) 
PFR parameter 13,28 
PMS Subfeature Special Instructions (Model 

30) 68-70 
Compatibility Feature Load from 
Compatibility (CFLF) 69,70 

Compatibility Feature Load to 
Compatibility (CFLT) 69 

Compatibility Feature Move from 
Compatibility (CFMF) 69 
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Compatibility Feature Move to 
Compatibility (CFMT) 68 

Pool of buffers 14 
Preprinted forms 17,31 
PR control card 45,28 
Printer 

device end 30 
graphics 35-37 
operation 30-31 

Printer Parameters 
CARRTCL 17,30,31 
EDITINV 18 
PTRASGN 18 
PTRLNG 18 
PTR1400 18 
PTR360 18 

Printer simulation 30-31 
Printing speed 4 
Process errors 21 
Processing overlap 32,34 
Program check 2,21 
Program generation 7,8 
Program Mode switch 33;42 
Programmed Mode Switch Subfeature 3 
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