






































































































































cuu), the designation 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; no 
system action is taken with message 
EC43D. 

User Response: Message EC431 requires 
no response Message EC43D requires 
one of the following responses: 

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

• "SYSnnn" to change an assignment, 
where "SYSnnn" is the programmer 
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 unassigned 
from that device before reassign­
ment can be made, or message 
EC141 is issued. 

• "UA" to unassign the simulated 
1400 tape drive from a programmer 
logical unit. 

EC44D/I DISK n on SYSnnn, PART n DR cuu 
EC44D/I DISK n UNASSIGNED,PART n DR cuu 
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Explanation: This message is dis­
played if the operator types the 
response WDISK" or "DISK n" to mes­
sage EC40D. The response "DISK" to 
message EC40D indicates that the 
operator wishes a display of all 1400 
disk assignments and associated disk 
part for each 1400 drive. The 
response "DISK nR to message EC40D 
indicates that the operator wishes to 
display or alter a specific 1400 disk 
assignment as indicated by the digit 
0, �2�~� 4, 6, or 8 typed after DISK. 
Message EC44D is issued to display 
the present 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; no 
system action is taken with message 
EC44D. 

Uper Response: Message EC44I re­
quires no response. Message EC44D 
requires that the operator reply with 
one of the following responses: 

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

• "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 unassigned 
from that device before reassign­
ment can be made, or message 
EC14I is issued. 

• "UA" to unassign the simulated 
1400 disk drive from a programmer 
logical unit. 

EC45D TYPE S-SW 

Explanation: The operator requested 
the SWITCH operator service function 
and HALTS=YES was specified at Emula­
tor Program generation. A display of 
the current sense switches, message 
EC46I, will precede this message. 
Note that sense switch A is not 
displayed or altered by this 
function. 

System Action: None. 

User Response: 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 re­
tain present status of sense 
switches, the operator replies 
"START" (or EOB). Message EC46I is 
typed out following the user's 
response to confirm the sense-switch 
settings. 

EC461 S-SW ON = xxxxxx 

Explanation: This message displays 
the current sense-switch status. The 
message text is followed by a listing 
(Wxxxxxx") 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: 
issued. 

Message EC40D is 

User Response: Not required. 

EC47I 1400 ADDRESS LIMIT, FUNCTION ENDED 

Explanation: This message is dis­
played only following the use of the 
ENTER or DISPLAY operator service 
function. 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. 

U$er Response: In response to the 
ENTER function, the operator may 
reenter the data if the original 
response was in error. No response 
is required following the DISPLAY 
function. 

EC48I FUNCTION NOT GENERATED 

Explanation: This message indicates 
that the operator requested an opera­
tor service function which was not 
specified for this Emulator Program 
generation. 

System Response: 
issued. 

Message EC40D is 

User Response: The operator must 
reply wi th one of the s 11pported 
operator service functions. 

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 
read punch updating on either a 2520 or 
2540. The most common causes for these 
messages are: 

• Card jams 

• Double punching 

• Multiple pvnches in rows / through 7 

EC49D/I INVALID 1400 CHARACTER DETECTED ON 
xxxxxxxx 

Explanation: This message is dis­
played when the Emulator Program for 
the Model 40 'encounters an invalid 
1400 character. "xxxxxxxx" identi­
fies the source of the error condi­
tion (DISK, TAPE, READER, or 
ENTERING). 

System Action: If the error occurred 
while the operator was using the 
ENTER operator service function, the 
system issues message EC42D, or dur­
ing the execution of a Read Console 
Printer instruction, message EC49I is 
issued and the source of the error is 
identified as ENTERING. Message 
EC49D is issued if the source of the 
error is disk~ tape, or card reader. 
If the error occurred on the reader, 
the card in error is typed. 

User Response: The user may respond 
with CANCEL or END and terminate the 
job regardless of the source of the 
error. In addition, the following 
are valid operator responses: 

• For DISK -- PROCESS 

• For TAPE -- BYPASS, PROCESS, or 
DISPLAY 

• For READER -- PROCESS, RETRY 

• For ENTERING -- reenter 
after message EC42D 

EC50D PUNCH ERROR 

data 

Explanation: 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 stan­
dard DOS operator intervention 
message. 

System Action: None 

User Response: 

(1) Perform a non-process runout of 
the punch. 

(2) Recreate both the error card 
and the following card (last 
two cards punched) if the cards 
contained prepunched data. On 
the 2520, recreate only the 
error card. 

(3) Reload and ready the punch. 

(4) Reply with START or EOB. 
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Note: The last 
repunched. 

two cards are 

EC51D PFR PUNCH ERROR 

~planation: This message indicates 
that DOS error recovery did not 
correct the PFR punch error. 

System Action: None. 

User Response: 

(1) Clear the punch. 

(2) Recreate cards as necessary and 
place them in front of nonpro­
cessed punched cards. 

(3) Reload and ready the punch. 

(4) Reply with START or EOB. 

Note: The last two cards are re­
punched. 

EC52D PFR READ ERROR 

Explanation: This message indicates 
that DOS error recovery did not 
correct the PFR read error. 

System Action: None. 

Ulper Response: 

(1) Clear the punch. 

(2) Recreate the first card 

(,3) 

cleared; check the second card 
for data checks and correct the 
card. 

Place the two corrected cards 
and the cleared cards in front 
of the nonprocessed cards. 

(4) Reload and ready the punch. 

(5) Reply with START or EOB. 

EC58D 1404 aaaaaaaaaa CCSW=yyxxxx SNS=xx 

70 

Explanation: This message indicates 
that a 1404 printer error occurred. 
The type of error is identified by 
"aaaaaaaaaa", where "aaaaaaaaaa" is 
one of the following: 

EQUIP CHI< 
INTERV REQ 
BUSOUT CHK 
COMM REJCT 
DATA CHECK 

(equipment check) 
(intervention required) 
(busout check) 
(command reject) 
(data check) 

The hexadecimal representation of the 
channel command word (CCW) command 
code is displayed by "yy" in the CCSW 
while the hexadecimal representation 
of the status bytes from the CCB is 
given by "xxx". The sense bytes are 
displayed by SNS=xx. 

System Action: None. 

User Response: The operator must 
type in one of the following replies: 

• SKIP 1 

• IGNORE 

• RETRY 

which causes the print­
er to skip 1 and retry 
the operation .• 

the printer command 
causing the error is 
ignored and processing 
continues. 

the printer command is 
retried. 

• SERVICE -- full operator services 
are made available, and 
message EC40D is is­
sued. 

EC59D REPLY AGAIN TO 1404 MESSAGE 

Explanation: This message is dis­
played after the operator replied 
SERVICE or with an invalid response 
to message EC58D and additional 
corrective action is required. 

System Action: None. 

User Response: 
reply SKIP 1, 
SERVICE. 

The user must again 
RETRY, IGNORE, or 

The following group 
fixed by the message code 
to magnetic-tape devices: 

of messages, pre­
EC6nx, pertains 

EC60I MESSAGE RESPONSES ARE B=BYPASS, 
P=PROCESS 

Explanation: This message is dis­
played 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. 

System Action: Message EC62D is dis­
played. 

User Response: One .of the options 
(B=BYFASS 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 

Explanation: This message is dis­
played 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. 

System Action: 
displayed. 

Message EC62D is 

User Response: 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 

Explanation: This message is dis­
played to indicate that a tape error 
has occurred, the operator has 
responded to the standard DOS-issued 
error message with IGNORE, and the 
1400 Tape Error Recovery routine has 
been specified at Emulator Program 
generation. 

System Action: The tape block in 
error is printed on SYSLOG or SYSLST 
as specified by the TAPERRS parame­
ter. Non-BCD characters appear as 
asterisks (*). If an invalid re­
sponse is made, either message EC60I 
or EC61I is issued, followed by a 
reissued message EC62D. 

User Response: The available opera­
tor responses to this message are 
one-letter options (B, P, or H) indi­
cated in messages EC60I and EC61I, 
one of which is issued just prior to 
the display of this message. The 
functions of the one-letter options 
are: 

B 

P 

H 

The tape block in error is 
bypassed and is not given to the 
1400 program. Processing con-
tinues with the next block. The 
1400 program is not informed 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 ex­
actly as it was read into System! 
360 main 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 p). 

EC63I TAPE n BLOCK SIZE EXCEEDED 

Explanation: A record block, either 
read or written on 1400 tape unit 
nnw, exceeds the maximum block si~e 
specified by the user during Emulator 
Program generation ("BLKSIZu=nnnn"), 
as modified by the // TAPE control 
card. This message is always pre­
ceded by the typing out of message 
EC80I (status of 1400 registers and 
current instruction). A 1400-style 
storage dump is provided on SYSLST 
unless a no-dump option (a "1") was 
specified in parameter "b" in the 
// 1400 control card. If the user 
has specified an "S" for the test­
mode option in the // 1400 control 
card, a System/360 main storage dump 
also is provided. 

System Action: The' job is terminated. 

User Response: Not required. 

EC67I MOUNT NEW TAPE ON SYSIPT 

Explanation: An end-of-volume indi­
cation has been detected by the tape 
device assigned to SYSIPT before end 
of file was reached. 

System Action: A standard DOS opera­
tor intervention message is issued. 

User Response: Mount the next tape 
volume on SYSIPT and reply START or 
EOB. 

EC68I MOUNT NEW TAPE ON SYSPCH 

Explanation: An end-of-volume indi­
cation has been detected by the tape 
drive assigned to SYSPCH. 

System Action: A standard DOS opera­
tor intervention message is issued. 

User Response: Mount a 
volume on SYSPCH and reply 
EOB. 

EC69I MOUNT NEW TAPE ON SYSLST 

new tape 
START or 

Explanation: An end-of-volume indi­
cation has been detected by the tape 
drive assigned to SYSLST. 

System Action: A standard DOS opera­
tor intervention message is issued. 
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pser Response: Mount a new tape 
volume on SYSLST and reply START or 
EOB. 

The following group 
fixed by the message code 
to disk devices: 

of messages, pre­
EC7nx, pertains 

EC701 DISK PACK NOT FORMATTED 

Explanation: This message indicates 
that the disk pack is not initialized 
to the proper format. (See "Disk­
Pack Initialization" in the section 
"Simulation of IBM 1401/1440/1460 
Facilities." > 

System Action: The job is canceled. 

User Response: Not required. 

EC71D DISK ERROR DETECTED. SECTOR ADDRESS 
= dxxxxx. VALID DATA FOLLOWS: 

E~planation: This message indicates 
that an error has been detected dur­
ing disk verification (optionally 
specified>. The beginning sector 
address is indicated. This is fol­
lowed 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 operation to rebuild the 
record affected. The 1400 program is 
~ informed of the disk error. 

System Action: None. 

U§er Response: The operator may type 
the response 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. 

EC721 SYSIPT EXTENT EXHAUSTED 

EJplanation: The extent limit 
assigned to SYSIPT (di'sk extent) has 
been exhausted. 

System Action: The job is canceled. 

User Response: Not required. 

EC731 SYSLST EXTENT EXHAUSTED 
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E!planation: The extent limit 
assigned to SYSLST (disk extent) has 
been exhausted. 

System Action: The job is canceled. 

User Response: Not required. 

EC741 SYSPCH EXTENT EXHAUSTED 

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

System Action: The job is canceled. 

User Response: Not required. 

EC751 WRONG PACK, MOUNT xxxxxx DISK n ON DR 
cuu 

Explanation: This message is dis­
played if the Emulator Program is 
accessing the wrong disk pack, where 
"xxxxxx" is the volume serial number 
(EBCDIC characters) of the correct 
disk pack, "n" is the 1400 disk drive 
number (0; 2, 4, 6, or 8), and ·cuu" 
is the hexadecimal channel and device 
address of the disk drive on which 
the disk pack is mounted. The volume 
serial number displayed is initially 
established by a // DVOL control card 
or by the operator using the DVOL 
DISKn=xxxxxx operator service func­
tion. 

System Action: 
issued. 

Message EC40D is 

User Response: This message indi­
cates that the operator must either 
take corrective action or terminate 
the 1400 program. The operator can 
use the DSPLYV operator service func­
tion to display the volume serial 
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 correc­
tive actions: 

• Mount the correct disk pack on 
the specified drive and reply 
with the NEWPAC function. 

• Change the disk drive configura­
tion using the DISK n function. 

• 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. 

• Discontinue volume serial number 
checking for this 1400 drive 



using the DELETE fUnction. This 
function must be used with cau­
tion when performing write 
operations. 

EC76I DISK n ON cuu SERIAL NO.=xxxxxx 

E¥planation: This message is dis­
played in response to the operator's 
selection of the DSPLYV operator ser­
vice function following the display 
of message EC75I. wnw is the 1400 
disk drive number (0, 2, 4, 6, or a), 
"cuu" is the hexadecimal channel and 
device address of disk drive wnw, and 
"xxxxxx" is the volume serial number 
(EBCDIC characters) of the disk pack. 

System Action: 
issued. 

Message EC40D is 

User Response: The operator must 
respond with one of the valid correc­
tive actions described under message 
EC75I. 

EC77D SCAN ERROR DETECTED 

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

System Action: None. 

USer Response: 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 
END or CANCEL the job. 

EC7aD WRONG PACK. MOUNT xxxxxx DISK n ON DR 
cuu 

EC78I 1301/1405 DRIVE xxx SERIAL NO.=xxxxxx 

Explanation: These messages are dis­
played if the Emulator Program is 
accessing the wrong 1301 or 1405 disk 
pack, where message EC78I displays 
the volume serial number of the phys­
ical pack which is being accessed. 
Message 'EC78D always follows and 
identifies the volume serial number 
(MOUNT xxxxxx) which was requested on 
the // DVOL control card for this 
drive. DISK n indicates which part 
of the 1301 or 1405 drive is being 
simulated, while DR cuu indicates the 
hexadecimal channel and device 
address of the System/360 device 
being accessed. 

System Action: None 

User Response: The operator must 
perform one of the following correc­
tive actions: 

• Mount the correct disk pack on 
the specified drive and reply 
with the NEWPAC function. 

• 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 1405 
disk pack on the // DVOL control 
c,ard. 

Note: The job may be immediately 
resubmitted if a non-process runout 
of the card reader transport is per­
formed before performing the END or 
CANCEL fUnction. After correcting 
the // DVOL control card, resubmit 
the job to the card reader beginning 
with the DOS // JOB control card. 

The following group 
fixed by the message code 
to program messages: 

of messages, pre­
EC8nx, pertains 

EcaOI 1400 STATUS: I=nnnnniA=nnnnniB=nnnnn. 
INSTN BLOCK=xxxxxxxx 

Explanation: A 1400 halt or error 
has been encountered or the operator 
has requested the STATUS operator 
service function. This is a display 
of the 1400 storage address registers 
and eight characters from 1400 
storage without wordmarks, beginning 
with the instruction that caused the 
halt or error condition. The eight 
characters normally include more than 
just the instruction that caused the 
halt or error, and certain 1400 spe­
cial characters (such as the record 
mark) are not printed. When message 
EC80I is displayed after a 1400 pro­
gram error, the AAR and BAR values 
may be invalid because of storage 
wraparound. 

System Action: Variable, depending 
on program status as indicated in 
associated message. 

User Response: Not required. 

EC81I HALT 

Explanation: A 1400 halt other than 
end of job (as specified in "EOJAADR= 
nnnnn" and/or "EOJBADR=nnnnn" at Emu­
lator Program generation or as speci­
fied for an EOJ I-address in the 
.// 1400 control card) has occurred 
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and the user has not specified opera­
tor restart (a "1") in parameter "en 
in the // 1400 control card. This 
message is preceded by the typing out 
of message EC80I (status of 1400 
registers and current instruction). 
A 1400-style storage dump is provided 
on SYSLST unless a no-dump option (a 
"1") was specified in parameter "b" 
in the // 1400 control card. If the 
user has specified an "S" for the 
test-mode option in the // 1400 con­
trol card, a System/360 main storage 
dump is also provided. 

System Action: Storage dump is pro­
vided and job is terminated unless 
operating in test mode. In test 
mode, message EC40D is issued. 

User Response: Not required. 

EC82I HALT 

Explanation: A 1400 halt other than 
end of job (see message EC81I) has 
occurred, and the user has specified 
operator restart (a "1") in parameter 
We" of the // 1400 control card. 
This message is preceded by the typ­
ing out of message EC80I. 

System Action: 
displayed. 

Message EC40D is 

U2er Response: One of the operator 
responses listed under "Available 
FUnctions" in the "Operator Service 
FUnctions" section must be given. 

EC83I 1400 PROGRAM ERROR 
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Explanation: A 1400 program error 
has been detected. This message 1S 
always followed by the typing out of 
message EC80I (status of 1400 regis­
ters and current instruction). The 
Model 40 Emulator Program additional­
ly issues a "NO.xxx" following the 
message indicating the branch table 
entry number. A 1400-style storage 
dump is provided on SYSLST if OSDUMP= 
YES was specified at Emulator Program 
generation, and unless a no-dump 
option (a "1") was specified in pa­
rameter ab A in the // 1400 control 
card. If the user has specified an 
·S" for the test-mode option in the 
// 1400 control card, a System/360 
main storage dump is also provided. 

System Action: The job is terminated. 

User Response: Not required. 

EC84I TOO MANY PHASES TO CATALOG 

Explanation: The 1400 program or 
overlay section being cataloged con­
sists of more than 27 internal 
phases. 

System Action: The job is terminated. 

User Response: Not required. 

EC90I INVALID OPERATION ON READER 

Explanation: (1) a 1400 read instruc­
tion has been incorrectly specified; 
or (2) a 1400 read instruction which 
is not supported by the Emulator 
Program (e.g., column binary) has 
been specified. 

System Action: The job is terminated. 

User Response: Not required. 

EC91I INVALID OPERATION ON PUNCH 

Explanation: (1) a punch instruction 
for an unsupported operation has been 
specified in the 1400 program (e.g., 
punch-feed-read, Column-binary); or 
(2) a Punch-Feed-Read or Column­
Binary instruction has been specified 
in the 1400 program when a magnetic 
device is being used to simulate the 
unit-record device. 

System Action: The job is terminated. 

User Response: Not required. 

EC92I INVALID OPERATION ON PRINTER 

Explanation: A 1404 print instruc­
tion has been specified but is not 
supported by this particular Emulator 
Program generation. 

System Action: The job is terminated. 

User Response: Not required. 

EC93I CONTROL CARD NOT SUPPORTED // yyyy 

Explanation: The Emulator Program 
has encountered a control card that 
is not supported. The first four 
characters of the unsupported control 
card are identified by "yyyy". 

System Action: The job is terminated. 

User Response: Not required. 



EC94I NO // LC DATA DELIMITER CARD 

E~planation: A // LC data delimiter 
card is required before the last data 
card. 

system Action: Last card indicator 
(Sense Switch A) is turned on, and 
message EC40D is issued. 

User Response: The operator 
either enter the address of 
user's end-of-job routine using 
ALTER operator service function, 
terminate the job. 

EC95I STACKER 8/2 IGNORED 

must 
the 
the 
or 

Explanation: 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 stacker 
command issued. 

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

U;?er Response: Not required. 

EC96I CARRIAGE CONTROL CARD ERROR 

E~planation: The 1400 program speci­
fied a carriage-control channel punch 
which is not included in the carriage 
control card. 

System Action: The job is terminated. 

User Response: Not required. 

EC97I 1400 CONSOLE PRINTER NOT SUPPORTED 

Explanation: This message is issued 
if the OSINQRY parameter is not spec­
ified as "1400" or "YES", and a 1400 
Read Console Printer instruction has 
been encountered. 

system Action: Message EC80I is 
issued, followed by message EC40D. 

User Response: The parame~er HB= 
nnnnn" in message EC80I 1S the 
address of the first storage position 
of the 1400 message area. The opera­
tor can use the DISPLAY operator 
service function to display the mes­
sage. To continue processing, enter 
START or EOB. 

TAPE ERROR RECOVERY 

A Tape Error Recovery routine is pro­
vided as an option and is used in conjunc­
tion with an IGNORE response to a standard 
DOS data-check message. This routine is 
available only if "TAPERRS=xxx" is speci­
fied when the Emulator Program is generated 
("xxx" may be LST, LOG" LSTCHAR, or LOGCHAR 
in order to define where and in what format 
the display is to take place). 

The Tape Error Recovery routine provides 
a simulation of the diagnostic read and 
storage scan oper~tions used on 1400 sys­
tems. These operations are Simulated using 
the System/360 I/O area, so changes are not 
made by the operator to 1400 storage. 

When a data-check condition is detected 
(after the DOS supervisor has tried to 
reread the tape block), a standard DOS 
error message is displayed by the operating 
system on the console. The only valid 
responses to this DOS message are CANCEL or 
IGNORE. The IGNORE response returns con­
trol to the Emulator Program, since it is 
the System/360 problem program that issued 
the I/O request. 

When the operator enters IGNORE, the 
tape block is displayed on SYSLST or SYSLOG 
by the Emulator Program. The first four 
characters of each line indicate the 
System/360 storage address of the first 
byte displayed (in hexadecimal). This 
address is followed by ten 8-byte fields of 
data. Nonprintable characters are trans­
lated to an asterisk (*), except the 1400 
groupmark, which is translated as a dollar 
sign($) • 

After printing the entire error block, 
the following messages are typed on SYSLOG: 

either 

or 

EC60I MESSAGE RESPONSES ARE B=BYPASS, 
P=PROCESS 

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

followed by 

EC62D TAPE BLOCK IN ERROR 

The output of message EC60I or EC61I is 
determined by the options specified at 
Emulator system generation. 

A response of B causes the tape block in 
error to be bypassed and not given to the 
1400. Processing continues with the next 
block. The 1400 is not informed that a 
block has been bypassed.---
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A response of P causes the tape block to 
be passed to the 1400 as is. Control then 
is returned to the 1400 program. 

A response of H causes the error block 
to be displayed in hexadecimal format ex­
actly as it was read into System/360 main 
storage. Parity is, of course, corrected 
by the channel. After the hexadecimal 
display, the operator again has the option 
of responding with a B or P. 
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APPENDIX A: EMULATOR-PROGRAM PARAMETERS 

Table 13. Emulator-Program Parameters 
r----------------------T----------------------T-----------------------------------------, 
I Parameter I Required By I Remarks I 
~----------------------+----------------------+-----------------------------------------~ 
I BLKSIzu={nnnn} I I indicates standard block size (plus I 
I 0000 I lone byte) for 1400 tape units. "un is I 
I I I 1400 unit number (1-6). "nnnn" is one I 
I I I larger than the normal block length I 
I I I associated with the unit. Default is I 

I I I 0000. I 

~----------------------+----------------------+-----------------------------------------~ 
I BUFSIZE={nnnnn} I 1400 magnetic tape I Indicates total storage area to be re- I 
I 00000 I I served by the Emulator Program for I 
I I I tape buffers. Default is 0000. I 
~----------------------+----------------------+-----------------------------------------~ 
I CARRCTL={YES} I Carriage-control I Indicates carriage-control tape point- I 
I NO I pointer option I er option. Default is NO. I 

~----------------------+----------------------+-----------------------------------------i 
I CATALOG={YES} I I Indicates 1400 programs to be cata- I 
I NO I I loged in the Core-Image Library. I 
I I I Default is cataloging not available. I 
~----------------------+----------------------+-----------------------------------------~ 
I COLBINP={YES} I 1400 Column-Binary I Indicates that 1400 Column-Binary/ I 
I NO I or Card-Image Punch I Card-Image Punch instructions are to I 
I I instructions I be emulated. Default is NO. I 
~----------------------+----------------------+-----------------------------------------i 
I COLBINR={YES} I 1400 Column-Binary I Indicates the 1400 Column-Binary/Card- I 
I NO I or Card-Image Read I Image Read instructions are to be emu- I 
I I instructions I lated. Default is NO. I 

~----------------------+----------------------+-----------------------------------------~ 
I COL51={YES} I 51-column cards I Indicates 51-Column Interchangeable I 
I NO I I Read Feed feature support. Default is I 
I I I NO. I 
~------~---------------+----------------------+-----------------------------------------~ 
I DVOL={YES} I 1400 DASD I Indicates verification of volume se- I 
I NO I I rial number of disk pack accessed by I 
I I I the Emulator Program. Default is NO. I 
~----------------------+----------------------f-----------------------------------------~ 
I DISKDR=jn j I 1400 DASD I "n" is number of 1311 drives to be I 
I 130n I I simulated. "130n" indicates one module I 
I 1405 I I of 1301 storage in addition to an" I 
I Q I I 1311 drives to be simulated. 1405 I 
I I I indicates Model 1 or 2 (mutually I 
I I I exclusive of 1301 and 1311). Default I 
I I I is "n"=O (no disk). I 
~----------------------+----------------------f-----------------------------------------i 
I DISKTYP={2314} I 1400 DASD I Indicates type of System/360 disk I 
I 2311 I I unit. Default is 2311. I 
~-----p---------------+----------------------+-----------------------------------------~ 
I DISKu=SYSnnn I 1400 DASD I "un is 1-5 for 1311 and 1-4 for 1405. I 
I I I "nnn" is the programmer logical unit I 
I I I for device "un. Default is SYS001- I 
I I I SYS005 for the respective values of I 
I I I "un from 1-5. I 
~----------------------+----------------------+-----------------------------------------~ 
I D1301u=SYSnnn I 1400 DASD I "un is 1-5 for 1301 on a 2311 and 1-3 I 
I I I for 1301 on a 2314. "nnn" is the I 
I I I programmer logical unit for device I 
I I I "un. Default is SYS001-SYS005 for I 
I I I 2311 and SYS001-SYS003 for 2314. I L ______________________ ~ ______________________ ~ _________________________________________ J 
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Table 13. Emulator-Program Parameters (continued) 
r----------------------T----------------------T-----------------------------------------, 
I Parameter I Required By I Remarks I 
~----------------------+----------------------+--------------------------------.---------~ 
I EDITINV={YES} I I Indicates support of Inverted Print I 
I NO I I Edit. Default is NO. I 

~----------------------+----------------------+-----------------------------------------~ 
I EOJAADR=nnnnn I I Indicates A-address (5 digits) of I 
I I I standard 1400 end-of-job halt. No I 
I I I default, not generated if not I 
I I I specified. I 
~---------------------_+----------------------+-----------------------------------------1 
I EOJBADR=nnnnn I I Indicates B-address (5 digits) of I 
I I I standard 1400 end-of-job halt. No I 
I I I default, not generated if not I 
I I I specified. I 
~----------------------+----------------------+-----------------------------------------~ 
I ERROPNG={YES} I I Indicates 1400 storage dump when 1400 I 
I NO I I op code Q is detected. Default G is I 
I I I treated as invalid op code. I 
~----------------------+----------------------+-----------------------------------------~ 
I FETCH={YES} I I Allows 1400 programs to be called from I 
I NO I I Core-Image Library. Default is no I 
I I I fetch routine is ~enerated. I 
r----------------------+----------------------+-----------------------------------------~ 
I HALTS={YES} I I Changes sense switches on 1400 halts I 
I NO I I or operator service. Default is I 
I I I change of switches not performed. I 
~------.----------------+----------------------+-----------------------------------------~ 
I IOCDATE=1 82 I I I Moves required date to 1400 storage I 
I 195 I I from DOS communication region. Default I 
I BOTH I I is movement of date not performed. I 
I NO I I I 
~----------------------+----------------------+-----------------------------------------~ 
I MPGMBLK={nn} I I Indicates number of 2K (2048) blocks I 
I Q I I of storage reserved for foreground I 
I I I programs. wnnw must be less than or I 
I I I equal to 20 for the Model 30 Emulator I 
I I I Program and variable by storage size I 
I I I for the Model 40 Emulator Program. I 
I I I Default is o. I 
~----------------------+----------------------+-----------------------------------------~ 
I OSADDR={YES} I I converts 1400 addresses to hexadec- I 
I NO I I imal. Default is conversion not I 
I I I performed. I 
~----------------------+----------------------+-----------------------------------------~ 
I OSALTER={YES} I I Changes 1400 address registers. De- I 
I NO I I fault is register change not I 
I I I performed. I 
r----------------------+----------------------+-----------------------------------------~ 
I OSDISK={YES} I I Changes 1400 disk-drive assignments. I 
I NO I I Default is assignment changes not I 
I I I performed. I 
r----------------------+----------------------+-----------------------------------------~ 
I OSDSPLY={YES} I I Displays 1400 storage. wnnw is number I 
I nn I I of bytes per display. Default is dis- I 
I NO I I play not performed. I 

r----------------------+----------------------+-----------------------------------------~ 
I OSDUMP={YES} I I Dumps 1400 storage onto SYSLST. De- I 
I NO I I fault is dump not performed. I L ______________________ ~ ______________________ ~ _________________________________________ J 
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Table 13. Emulator-Program Parameters (continued) 
r----------------------T----------------------T-----------------------------------------, 
I Parameter I Required By I Remarks I 
~------~---------------+----------------------+-----------------------------------------~ 
I OSENTER={YES} I I Alters 1400 storage from console. De- I 
INO I I fault is alteration of storage not I 
I I I performed. I 
~----------------------+----------------------+-----------------------------------------~ 
I OSINQRY={1400} I 1407/1447 Console I Performs 1400 Read and Write Console I 
I YES I Inquiry Station I Printer instructions, and simulates I 
I NO I I the Q latch when "1400" is specified. I 
I I I Performs the preceding and executes I 
I I I System/360 inquiry programs when "YES" I 
I I I is specified. Default is none of the I 
I I I above functions performed. I 
~-----~T---------------+----------------------+-----------------------------------------~ 
I OSTAPE={YES} I I Changes 1400 tape-drive assignments. I 
I NO I I Default is tape assignment changes not I 
I I I performed. I 
~---------------------+----------------------+-----------------------------------------~ 
I PCH1400={1444} I Other than 1402 I Indicates type of 1400 card punch. I 
I 1442 I I Default is 1402. I 

I 1402 I I I 
~----------------------+----------------------+-----------------------------------------~ 
I PCH360={1442} I Other than 2540 I Indicates type of System/360 card I 
I 2520 I I punch. Default is 2540. I 
I 2540 I I I 
~---------------------+----------------------+-----------------------------------------1 
I PFR={YES} I I Indicates if the punch-feed-read fea- I 
I COM I I ture is to be implemented. Default is I 
I NO I I NO. I 
~----------------------+----------------------+-----------------------------------------~ 
I PTRASGN=SYSnnn I 1404 I 1404 cut-card operations and indicates I 
I I I reassignment of printer from SYSLST. I 
I I I Default is SYSLST. I 
~---------------------+----------------------+-----------------------------------------~ 
I PTRLNG={nnn} I I Indicates length of 1400 print line. I 
I 132 I I "nnn" is 100, 120, or 132 for the I 
I I I 1403, 120 or 144 for the 1443, or 132 I 
I I I for the 1404. Default is 132. I 
~----------------------+----------------------+-----------------------------------------~ 
I PTR1400={1443} I Other than 1403 I Indicates type of 1400 printer. De- I 
I 14n4 I I fault is 1403. I 
I 1403 I I I 
~---------------------+----------------------+-----------------------------------------~ 
I PTR360={1443} I Other than 1403 I Indicates type of System/360 printer. I 
I 1404 I I Default is 1403. I 
I 1403 I I I 
~----------------------+-----------------.-----+-----------------------------------------~ 
I PUNCHSS={YES} I I Indicates 1402 punch stacker selection I 
I NO I I support. Default is NO. I 
~----------------------+----------------------+-----------------------------------------~ 
I READRSS={YES} I I Indicates reader stacker selection or I 
I NO I I 1442 reader-punch-stacker selection. I 
I I I Default is NO. I 
~----------------------+-----------------·-----t-----------------------------------------~ 
I RDR1400={1442} I 1442 I Indicates type of 1400 card reader. I 
I 1402 I I Default is 1402. I 

~----------------------+----------------------+-----------------------------------------~ 
I RDR360=1 1442 1 I Other than 2540 I Indicates type of System/360 card I 
I 2501 I I reader. Default is 2540. I 

I 2520 I I I 
I 2540 I I I 
~----------------------+----------------------+-----------------------------------------~ 
I SCAN={YES} I 1400 Scan Disk I Indicates 1311 Scan Disk instructions I 
I NO I I in 1400 program. Default is Scan Disk I 
I I I not performed. I L ______________________ ~ ______________________ ~ _________________________________________ J 
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Table 13. Emulator-Program Parameters (continued) 
r----------------------T----------------------T-----------------------------------------, 
I Parameter I Required By I Remarks I 

r----------------------+----------------------t-----------------------------------------~ 
I SCAN360={YES} I 1400 Scan Disk I If File Scan feature is installed, I 
I NO I I used in conjunction with SCAN=YES to I 
I I I implement 1400 Scan Disk feature. I 
I I I Default is a software simulation of I 
I I I Scan Disk fUnction. I 
r----------------------t----------------------t-----------------------------------------~ 
I SECTORs={nnn} I Less than 20 I Indicates number of sectors the Emula- I 
I 020 I I tor Program may read per revolution, I 
I I I where "nnn" is 001-020 for the Model I 
I I I 30 Emulator Program and 001-100 for I 
I I I the Model 40 Emulator Program. I 
I I I Default is 020. I 
~----------------------t----------------------+-----------------------------------------~ 
I SEND={Q} I I Indicates to the assembler the decimal I 
I nnnnn I I value of the DOS "SEND" parameter. I 
I I I Used to generate assembly listing I 
I I I addresses identical to those at object I 
I I I program execution time. I 

t----------------------t----------------------+-----------------------------------------~ 
I SIZ1400={nn} I Other than 16K I Indicates 1400 main storage size, I 
I 16 I I where "nnW is any even number between I 
I I I 2 and 16. Default is 16. I 
~----------------------t----------------------+-----------------------------------------~ 
I SIZ360={nnn} I Other than 64K I Indicates System/360 main storage I 
I 64 I I size, where "nnW is 24, 32, or 64 for I 
I I I the Model 30 Emulator Program and 32, I 
I I I 64, 128, Or 256 for the Model 40 I 
I I I Emulator Program. Default is 64. I 
~----------------------+-------------~--------t-----------------------------------------i 
I SSQUANT={ONE} I I Applies only when reader stacker se- I 
I MANY I I lection is desired. The default is I 
I I I MANY. I 

~----------------------t----------------------+-----------------------------------------~ 
I SYSIO={iPl} I Other than 000 I Indicates assignment of 1400 unit-rec- I 
I 000 I lord devices to tape or disk, where I 

I I I I "i", is SYSIPT, "p" is SYSPCH, and "1" I 
I I I is SYSLST. 0 indicates Unit-record I 
I I I device only. 1 indicates unit-record I 
I I I or tape device, 2 indicates unit- I 
I I I record, tape, or disk device, and 3 I 
I I I indicates unit-record or disk device. I 
I I I Default is 000. I 
~----------------------t----------------------+-----------------------------------------~ 
I SYSROPT={YES} I I Indicates that job stream can be I 
I NO I I transferred from card input on SYSRDR I 
I I I to tape or disk on SYSIPT during 1400 I 
I I I program execution. Default is all I 
I I I input from SYSIPT. I 
~----------------------t----------------------+-----------------------------------------i 
I TAPEDR={n} I 1400 magnetic tape I Indicates number (1-6) of 1400 tape I 
I Q I I units. Default is o. I 
~----------------------+----------------------+-----------------------------------------~ 
I TAPEMOD=MXEDPAR I I Indicates mode of 9- or 7- track tape. I 
I I I Default is even parity, Normal mode. I 
I I I I 
~----------------------+----------------------+-----------------------------------------~ 
I TAPERRS= LST I I Indicates simulation of 1400 diagnos- I 
I LOG I I tic tape read and storage scan. (CHAR I 
I LSTCHAR I I indicates display in character mode I 
I LOGCHAR I I only.) Default is simulation not per- I 
I NO I I formed. I L ______________________ ~ ______________________ ~ _________________________________________ J 
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Table 13. Emulator-program Parameters (continued) 
r-------~--------------T----------------------T-----------------------------------------, 
I Parameter I Required By I Remarks I 
~--~-~~~~--------------+----------------------+-----------------------------------------~ 
I TAPEu=SYSnnn I 1400 magnetic tape I "u" is 1-6. A programmer logical unit I 
I I I must be assigned to all six 1400 tape I 
I I I units. The same logical unit may be I 
I I I assigned to more than one tape unit. I 
1 1 I "nnn" is the programmer logical unit I 
I I I for device "u". Default is SYS011- I 
1 1 I SYS016 for the respective values of I 
I I I "u" from 1-6. I 
~------~---------------+----------------------+-----------------------------------------i 
I TAPLDMD={YES} I 1400 magnetic tape I Indicates tape Load-mode operations. I 
I NO I in Load mode I Default is Load-mode operations not I 
I I I performed. I 
~----~~---------------+----------------------+-----------------------------------------~ 
I TIMER={YES} 1 1 Indicates availability of timer on I 
1 NO 1 1 System/360 and time of day to log for I 
I I 1 1400 jobs. Default is timer not 1 
1 1 1 available. I 
~------.-----------------+---------------------+----------------------------------------·i 
I TRACKOP={YES} I 1311, 1301, or 14051 Indicates track operations on 1311, 1 
I NO I track operations I 1301, or 1405. Default is track I 
1 I I operations not performed. I 
~----~-r---------------+----------------------+-----------------------------------------~ 
1 US~ROG={YES} I User-written rou- I Indicates block of user code to be in- I 
I NO 1 tine 1 serted for non-standard Emulator Pro- I 
I I I gram functions. Default is entry to I 
I I I user program not generated. I 
~----~-~---------------+----------------------+-----------------------------------------i 
1 VERIFY={YES} I I Verifies disk records written. Default I 
I NO I I is disk verification not performed. I 
L ______ ~---------------~---------------------~----------_______________________________ J 
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APPENDIX B: MODEL 30 BASIC FEATURE SPECIAL INSTRUCTIONS 

Six specialized System/360 instructions 
are provided for use with the 1401/1440/ 
1460 Basic Compatibility Feature. These 
are: 

• Compatibility Feature Initialize Mode 
(CFIM) 

• Compatibility Feature Mode Set (CFMS) 

• Compatibility Feature Store Variables 
(CFSV) 

• Compatibility Feature Load Variables 
(CFLV) 

• Compatibility Feature Store Constants 
(CFSC) 

• Compatibility Feature Load Constants 
(CFLC) 

An attempt to use these instructions 
should not be made unless the Basic Compat­
ibility Feature is installed on the system. 

The System/360 Diagnose instructions 
(see the publication IBM System/360 Prin­
cip~es of Operations, Form A22-6821) pro­
vide a means to enable and disable these 
specialized instructions. Thus, operation­
exception protection is assured when com­
patibility is not being used on the system. 
The Diagnose instruction as used for the 
compatibility Feature has the following 
format: 

SI 
r----T-· ..... ---------------T-----T----------,.--, 
I I I B~ I D~ I 
I 83 I 12 ~-----+------------1 
I I I 0 I 3 C C I 
L ____ ~-r---------------~-----~------------J 
o 7 8 15 16 19 20 31 

When the Diagnose instruction is used to 
enable or disable the special compatibility 
instructions, the displacement contains the 
hexadecimal address 3CC. Bits 16-19 (B~) 
must be zero. When the 12 byte of the 
Diagnose instruction is 80, special 1400 
compatibility instructions are allowed to 
function. When the 12 byte is 00, these 
special instructions are disabled and cause 
a program interruption if used. It should 
be noted that the Diagnose instruction is a 
privileged operation. 

Condition Code: 
Unpredictable 
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Program Interruptions: 
Privileged operation 
Specification 
Addressing 

Timing: 
19 microseconds 

The six special System/360 instructions 
provided with the Basic Compatibility Fea­
ture have the SI format and are similar to 
the Diagnose instruction. The operation 
code for all instructions is the same (99). 
The six special compatibility instructions 
have the following format: 

81 
r----r-----------------T-----T------------, 
I I 12 I I I 
I 99 ~--------T--------~ B~ I D~ I 
I I W~ I W2 I I I L-___ ~ ________ ~ ________ ~ _____ ~ ____________ J 

o 7 8 11 12 15 16 19 20 31 

Bits 8-11 (W~) are used to define the 
six special instructions. Mnemonics are 
not provided for these instructions in the 
assembler language. When the assembler 
language is used, these instructions must 
be coded as hexadecimal constants, using 
the DC assembler statement. 

Condition Code: 
Remains unchanged 

Program Interruptions: 
Addressing 

Compatibility Feature Initialize Mode 
(CFIM) 

This compatibility instruction is 
fined by W~ being equal to zero. 
12-15 (W2 ) are interpreted as follows: 

~ Interpreted As 

o No initialization required 

1 Initialize for 1402 card load 

2 Initialize for 1401 tape load 

9 Initialize for 1442 card load 

de­
Bits 

This instruction loads auxiliary storage 
consecutiv~ly with 512 bytes, starting at 
the main (storage address specified by the 
effective address (B~ + D~). If W2 = 1 or 
9, positions 0001 through 0080 of compati­
bility storage are cleared to blanks and a 
wordmark is inserted in location 0001. In 



addition, if W2 = 9, a groupmark with word­
mark (GMWM) is inserted in position OOSl of 
compatibility storage. If W2 = 2, the 
fir$t tape instruction performed ignores 
GMWMs in storage.. This instruction also 
performs the following functions after aux­
iliary storage loading is completed: 

• Tests the allow-I/o-traps bit (Pro­
grammed Mode switch control) in auxil­
iary storage. If the bit is off, the 
multiplexor channel is inhibited from 
byte interleaving, all I/O interrup­
tions are prohibited, and external 
interruptions are enabled. 

~: The allow-I/O-traps bit should 
always be off unless the Programmed 
Mode Switch (PMS) subfeature is 
installed. 

• Generates a unique character (SF) in 
the main storage location that is one 
less . than that corresponding to 
compatibility-storage location 0000. 
This character serves to detect a low­
main-storage wraparound condition when 
operating in Co~patibility mode. 

• Switches to 1400 Read Only Storage 
(ROS) control and initiates a 1400 
instruction read-out at the address 
specified in the auxiliary-storage A 
backup locations for the I and J regis­
ters (1400 instruction counter). This 
initial address need not be in the 1400 
portion of main storage, but it may not 
be in main-storage hexadecimal address 
0000. 

• Scans 1400 storage and sets all invalid 
1400 characters to blank (hexadecimal 
40) .-

The Compatibility Feature Initialize 
Mode instruction has the following Format: 

51 
r----T-------~--------T-----T------------, 
1 I W1. I W2 I I I 
I 99 ~-------~--------~ B1. I D1. I 
I I 0 I 0 , 1, 2 , 9 I I I 
L __ ~_~~~------~--~-----~-----~------------J 
o 1 8 11 12 15 16 19 20 31 

Condition Code: 
Unchanged 

Program Interruption: 
Addressing 

Timing: 
65 + (4 x 512) + (6 times number of 
1400 characters) microseconds + 3 
microseconds for tape load, or + 23S 
microseconds for 1402 card load (SO 
column) , or + 240 microseconds for 

1402 card load (51 column), or + 240 
microseconds for 1442 card load. 

compatibility Feature Mode Set (CFMS) 

This compatibility instruction is 
defined by the contents of W1. being equal 
to 1. W2 is interpreted as follows: 

~ InterEreted As 

0 No initialization required 

1 Initialize for 1402 card load 

2 Initialize for 1401 tape load 

9 Initialize for 1442 card load 

If W2 = 1 or 9, positions 0001 through 
OOSO of compatibility storage are clear~d 
to blanks and a wordmark is inserted in 
location 0001. In addition, if W2 = 9, a 
groupmark with wordmark (GMWM) is inserted 
in position OOSl of compatibility storage. 
If W2 = 2, the first tape instruction 
performed ignores GMWMs in storage. This 
instruction performs the same functions as 
the CFIM instructioIl;, except that auxiliary 
storage is not initialized and no storage 
scan is performed. In brief, the CFMS 
instruction does the following (see the 
CFIM instruction for details): 

• Tests the allow-I/o-traps bit. 

• Allows detection of any low-order 1400-
mode storage wraparound conditions. 

• Switches control to 1400-mode. 

Therefore,j the CFMS instruction is used 
when auxiliary storage has been previously 
initialized and no changes are required to 
begin another Emulator Program. The CFMS 
instruction also may be used to return 
system control to the 1400 ROS after a 
system interruption when the PMS subfeature 
is used. In this latter case, W2 would be 
equal to o. 

The Compatibility Feature Mode Set 
instruction has the following format: 

SI 
r---~--------T--------T-----T-----------~' 
I I W1. I W2 I I I 
I 99~--------+-----:---~ B1. I D1. I 
1 I 0 I 0.,1,2,91 I I L ____ ~ ________ ~ ____ ~ ___ ~ _____ ~ ____________ J 

o 1 S 11 12 15 16 19 20 31 

Condition Code: 
Unchanged 

Program Interruption: 
Addressing 
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Timing: 
63 microseconds 

Compat·i-bili ty Feature Store Variables 
(CFSV) 

This instruction can be used to alter 
any of the 64 bytes of 1400 auxiliary 
storage. It transfers four bytes from main 
storage, beginning with the effective 
address specified by B~ and D~, to four 
contiguous 1400 auxiliary-storage locations 
specified by W2 (see Table 14). For this 
instruction, W1 contains a hexadecimal 
value of 3. 

Most variables contained in 1400 auxil­
iary storage, such as 1400 instruction 
address, tape densities, and unit address 
assignments, can be changed with this 
instruction. 

The Compatibility Feature store Vari­
ables instruction has the following format: 

SI 
r--~~-~------T--------T-----T------------' 
1 I W~ 1 W2 1 1 1 
1 99 ~~~------+--------~ B~ 1 D1 1 
1 1 3 1 1 1 1 L ____ ~ ________ ~ _______ ~ _____ ~ ____________ J 

o 7 8 11 12 15 16 19 20 31 

Condition Code: 
Unchanged 

Program Interruption: 
Addressing 

Timing: 
44 microseconds 

Table 14. 1400 Auxiliary Storage Bytes 
Defined by W2 

r----~---------T------------T-------------, 
1 1 W2 for 14001 W2 for 1400 1 
I 1 Auxiliary 1 Auxiliary 1 
1 Bytes Defined 1 Storage A I Storage B 1 
~--~-~~--------+------------+-------------~ 

I 
80 through 831 0000 (0) 1000 (8) 

1 
84 through 871 0001 (1) 1001 (9) 

1 
88 through 8BI 0010 (2) 1010 (A) 

1 
8C through 8FI 0011 (3) 1011 (B) 

1 
90 through 931 0100 (4) 1100 (C) 

1 
94 through 971 0101 (5) 1101 (D) 

1 
98 through 9BI 0110 (6) 1110 (E) 

1 
9C through 9FI 0111 (7) 1111 (F) L _____ ._ ...... _______ .J. ____________ ~ _____________ J 
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Although no specification checking is 
performed, a 256-byte boundary in main 
storage must not be crossed during instruc­
tion execution. 

Compatibility Feature Load Variables (CFLV) 

This Compatibility-mode instruction is 
defined by w~ being equal to a hexadecimal 
value of 2. The CFLV instruction loads 
main storage, beginning with the effective 
address specified by B1 and D1 , from the 
four contiguous bytes of 1400 auxiliary 
storage specified by W2 • The specifica­
tions of W2 for this instruction are shown 
in Table 14. 

The Compatibility Feature Load Variables 
instruction has the following format: 

SI 
r----T--------T--------T-----y------------, 
1 1 W1 1 W2 1 1 1 
1 99 ~--------+--------~ B~ 1 D1 1 
1 1 2 1 1 1 1 L ____ ~ ________ ~ ________ ~ _____ .J. ____________ J 

o 7 8 11 12 15 16 19 20 31 

Condition Code: 
Unchanged 

Program Interruption: 
Addressing 

Timing: 
44 microseconds 

A main-storage 256-byte boundary must 
not be crossed during execution of this 
instruction. 

Compatibility Feature Store Constants 
(CFSC) 

This instruction transfers the contents 
of main storage locations beginning with 
the effective address specified by B1 and 
D1 to the 16 contiguous 1400 auxiliary­
storage locations specified by W1 and W2 -

W~ is used to define the instruction func­
tion and must contain the hexadecimal value 
9 or D. If W1 contains a 9, W2 refers to a 
starting address in 1400 auxiliary storage 
A. If W1 contains a D, W2 refers to a 
starting address in 1400 auxiliary storage 
B. W2 provides the high-order hexadecimal 
digit of the starting address in 1400 
auxiliary storage.. The low-order hexadeci­
mal digit of the starting address is always 
zero. If W2 contains the value 7, the 
starting. address in 1400 auxiliary storage 
is 70, and the locations 70 through 7F are 
loaded with the information starting at the 
main storage location defined by B1 and D1 • 

The 
stants 
format: 

Compatibility Feature Store Con­
instruction has the following 



SI 
r----T-.".-----~--------T-----T------------, 

I I W1 I W2 I I I 
I 99 ~-~------+--------~ B1 I 0 1 I 
I I 9 or D I I I I L ____ ~_~ ______ ~ ________ ~ _____ ~ ____________ J 

o 7 8 11 12 15 16 19 20 31 

Condition Code: 
Unchanged 

Program Interruption: 
Addressing 

Timing: 
106 microseconds 

Compatibility Feature Load Constants <CFLC> 

This instruction loads the main storage 
locations beginning with the effective 
address specified by B1 and D1 from the 16 
contiguous bytes of 1400 auxiliary storage 
specified by W1 and W2 • w2 is used to 
define the instruction function and must 
contain the hexadecimal value 8 or c. If 
Wj. contains an 8, data is fetched from 1400 
auxiliary storage A. If W1 contains a C, 
data is fetched from 1400 auxiliary storage 

B. W2 provides the high-order hexadecimal 
digit of the starting address in 1400 
auxiliary storage. The low-order hexadeci­
mal digit of the starting address is always 
zero. If W2 contains the value 7, the 
starting address in 1400 auxiliary storage 
is 70, and the locations 70 through 7F are 
loaded with the information starting at the 
main storage location defined by Bj. and 0 1 • 

The Compatibility Feature Load Constants 
instruction has the following format: 

SI 
r----T--------T--------T-----T------------, 
I I W1 I W2 I I I 
I 99 ~--------+--------i B1 I 0 1 I 
I I 8 or C I I I I L ____ ~ ________ ~ ________ ~ _____ ~ ____________ J 

o 7 8 11 12 15 16 19 20 31 

Condition Code: 
Unchanged 

Program Interruption: 
Addressing 

Timing: 
106 microseconds 
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APPENDIX C: MODEL 30 PROGRAMMED MODE SWITCH SUBFEATURE SPECIAL INSTRUCTIONS 

The Programmed Mode Switch (PMS) subfea­
ture allows 2030 programs and Model 30 
Emulator Programs to reside in storage 
coincidentally and to be executed 1n an 
interleaved manner by providing the capa­
bility to switch the processor between 
compatibility mode and 2030 mode under 
control of the 2030 program. 

Special System/360 instructions are pro­
vided to control and facilitate commun1ca­
tion between the 2030 program and the 1400 
programs. These special System/360 
instructions are enabled and disabled as in 
the Basic Compatibility Feature by way of 
the System/360 Diagnose instruction. 
Mnenomics are not included in the assembler 
language. 

If the system is not equipped with the 
PMS subfeature, the Model 30 1400 Emulator 
Program under DOS cannot be used. 

The PMS subfeature includes the follow­
ing instructions, which facilitate the 
transfer of data between 2030-program data 
areas: 

• Compatibility Feature Move To Compati­
bility (CFMT) 

• Compatibility Feature Move From Compat­
ibility (CFMF) 

• Compatibility Feature Load To Compati­
bility (CFLT) 

• Compatibility Feature Load From Compat­
ibility (CFLF) 

The four special System/360 instructions 
have the RR format, which is illustrated as 
follows: 

RR 
.---·----T--------T------, 
I Op I I I 
I Code I R1 I R2 I 
L _____ --i--------i------J 
o 7 8 11 12 15 

The general register specified by 
contains the destination address. 
source address is specified by R2 • 

Compatibility Feature Move to Compatibility 
(CFMT) 

This instruction moves data from the 
source address (2030 storage) to the 
destination address (compatibility stor­
age). wordmarks in the source field are 
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not moved; wordmarks in the destination 
field remain undisturbed. 

The move to compatibility is similar to 
a tape-move operation in the ,1400, except 
that information is moved from the 2030 
storage area to the area reserved for the 
1400 portion of the program. The binary 
address specified by general register R2 is 
the source address in the 2030 storage 
area. The binary address specified by 
general register R1 is the destination 
address in the 1400 main-storage area. The 
low-order 16 bits of the general register 
specified by R1 + 1 is the count and is 
decremented for each byte transferred from 
the 2030 main-storage area. 

The two addresses are incremented by 1 
and the count is decremented by 1 in the 
specified general purpose register after 
each byte is moved. 

The count is checked for zero before 
each byte transfer. If it is zero, the 
operation is terminated and a groupmark 
(GM) is inserted in the destination field. 
The operation is also terminated on detec­
tion of a groupmark with wordmark (GMWM) in 
the destination field, in which case no 
character is moved. 

The destination address is always 
updated to 1 beyond the GMWM or GM address 
at the end of the move. The effective 1400 
B-Storage Address Register is set to this 
address. 

The Compatibility Feature Move to Com­
patibility instruction has the following 
format: 

RR 
r-------T--------T------, 
I OE I R1 I R2 I L _______ i ________ L ______ J 

o 7 8 11 12 15 

Condition Code: 
00 - Operation terminated 

zero 
01 - Operation terminated 

1400 storage 

Program Interruptions: 
Addressing 
Program 

Timing: 

by count 

by a GMWM in 

65 + (5 times number of characters 
transferred) microseconds. Add 3 



microseconds for each wordmark in the 
destination field. 

Compatibility Feature Move From 
Compat-ibility (CFMF) 

This instruction 
CFMT instruction, 
exceptions: 

is identical to the 
with the following 

• The movement of data is reversed. 

• GMWM detection is done on the source 
field. 

• When a GMWM terminates the instruction, 
the source address is incremented to 1 
beyond the GMWM address, and the 
destination address remains unchanged. 
The effective 1400 B-Storage Address 
Register is set to this (source) 
address. 

• No groupmark is 
destination field 
count. 

inserted in 
on termination 

the 
by 

The Compatibility Feature Move From Com­
patibility instruction has the following 
format: 

RR 
r-----·--T--------T------, 
I OF I R~ I R2 I 
L ___ ~~-~-------~------J 
o 7 8 11 12 15 

Condition Code: 
00 - Operation terminated by count 

zero 
01 - Operation terminated by a GMWM in 

1400 storage 

Program Interruptions: 
Addressing 
Program 

Timing: 
62 + (5 times number of characters 
transferred) microseconds. Add 3 
microseconds for each wordmark in the 
destination field. 

Compatibility Feature Load to Compatibility 
(CFLT)· 

This instruction moves data from the 
source address (2030 storage) to the 
destination address (co~patibility stor­
age). 

This function is similar ~o a tape-load 
operation from 2030' storage to 1400 
storage~ The binary address specified by 
general register R2 is the source address, 
and the binary address specified by general 
register R~ is the destination address. 
The low-order 16 bits in general register 

R~ + 1 is a count of the number of bytes to 
be handled in the source field. 

Wordmarks in the source field are not 
moved. Wordmarks in the destination field 
are cleared. When a word separator 
character is detected in the source field, 
however, the count is decremented by 1, the 
source address is incremented by 1, no 
character transfer takes place, and a word­
mark is inserted with the first character 
following in the source field that is not 
also a word separator. 

Termination on GMWM detection or count 
and setting of the condition register is 
identical to that of the CFMT instruction. 
The effective 1400 B-Storage Address 
Register is set to the final destination 
address. 

The compatibility Feature Load to Com­
patibility instruction has the following 
:ormat: 

RR 
r-------T--------T------, 
I OC I R~ I Ra I L _______ ~~ ______ ~ ______ J 

o 7 8 11 12 15 

Condition Code: 
00 - Operation terminated 

zero 
01 - Operation terminated 

1400 storage 

Program Interruptions: 
Addressing 
Program 

Timing: 

by count 

by a GMWM in 

65 + (4 times number of characters 
~ransferred) microseconds. Add 2 
microseconds for each wordmark in the 
source field. 

Compatibility Feature Load From 
Compatibility (CFLF) 

This instruction 
CFLT instruction, 
exceptions: 

is identical to the 
with the following 

• The movement of data is from 1400 
storage to 2030 storage,. 

• Wordmarks in the source field cause a 
word separator character to be inserted 
in the destination field. The destina­
tion address is incremented by 1" the 
count is decremented by 1, and the 
source address remains unchanged. 

• GMWM detection is done on the source 
field. 
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• When a GMWM terminates the operation, 
the source address is incremented to 1 
beyond the GMWM, and the destination 
address remains unchanged. The effec­
tive 1400 B-Storage Address Register is 
set to this source address. 

• No groupmark is inserted on termination 
by count. 

The Compatibility Feature Load From Com­
patibility instruction has the following 
format: 

RR 
r----~--T--------r------l 

I on I R~ I R2 I L __ ~_~_~ ________ ~ ______ J 

o 7 8 11 12 15 
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Condition Code: 
00 - Operation terminated 

zero 
01 - Operation terminated 

1400 storage 

Program Interruptions: 
Addressing 
Program 

Timing: 

by count 

by GMWM in 

61 + (5 times 
transferred) 
microseconds 
destination 
seconds for 
source field. 

number of characters 
microseconds. Add 4 

for each wordmark in the 
field, and add 10 micro-

each wordmark in the 



This appendix contains a brief descrip­
tion of the functions performed by a group 
of machine instructions that are intended 
for use by the Model 40 Emulator Program 
and are available for modifying the Model 
40 Emulator Program for specific applica­
tions. To use these instructions properly, 
it is necessary that the user be thoroughly 
familiar with the internal operation and 
logic of the Model 40 Emulator Program. 

The 1401/1440/1460 DOS Compatibility 
Feature executes 1400 instructions and per­
forms other functions, such as updating the 
simulated 1400 registers. If the 1400 
instruction to be emulated is not a Move 
Character and Edit (MCE), a Move Character 
and Suppress Zeros (MCS), an instruction 
related to input/output, a Halt, or any of 
the Branch an I/O Indicator instructions, 
the 1401/1440/1460 DOS Compatibility Fea­
ture executes the instruction without using 
the Emulator Program. After execution of 
an instruction, the 1401/1440/1460 DOS Com­
patibility Feature obtains (fetches) the 
next 1400 instruction. There are two 
methods of fetching the 1400 instructions: 
fetch the next sequential instruction (1-
Fetch) and fetch the instruction located at 
the address of the A operand (I-Fetch at 
A-Address). 

I-FETCH 

I-Fetch performs the following oper­
ations: 

• Gets the contents of the simulated 
Instruction Address Register (IAR) 

• Converts the address in the IAR to the 
effective address in simulated storage 
that contains the instruction to be 
interpreted 

• Fetches the instruction 

• Updates and restores the simulated IAR 

• Performs any indexing required for the 
instruction 

• Converts the effective 1400 
of the operands obtained 
System/360 addresses in 
storage 

addresses 
to their 
simUlated 

• Examines the 
mine whether 

operation code to deter­
the instruction can be 
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executed by the 1401/1440/1460 DOS Com­
patibility Feature alone or requires a 
branch to 'the Emulator Program 

I-FETCH AT A-ADDRESS 

I-Fetch at the A-address performs the 
same operations as I-Fetch, except that the 
address in the A-Address Register (AAR) is 
used, instead of the address in the IAR, to 
obtain the address of the next instruction. 
After the instruction is fetched, the 
address of the next instruction is stored 
in the simulated IAR. This is the process 
used for executing 1400 Branch instruc­
tions. 

DIAGNOSE INSTRUCTIONS 

The 1401/1440/1460 DOS Compatibility 
Feature provides special Diagnose instruc­
tions for use by the Emulator Program in 
executing 1400 instructions, converting 
addresses, providing character translation, 
inserting groupmarks and tapemarks, and 
returning control to the 1401/1440/1460 DOS 
Compatibility Feature. These instructions 
include the following: 

• Multiway Branch 

• Scatter/Gather 

• Clear Entire 1400 Storage to Blanks 

• Clear 1400 Locations 0-80 to Blanks 

• Address Modify 

• Scatter/Gather Binary Data 

• Return to 1401: I-Fetch 

• Return to 1401: I-Fetch at A-Address 

• Scan for Groupmark with Wordmark in 
1400 Storage 

• Edit Analyze 

• Edit Get, Put 

The Diagnose instructions communicate 
with the 1401/1440/1460 DOS Compatibility 
Feature through the general purpose regis­
ters (GPRS). 
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The Diagnose instructions have the fol­
lowing format: 

• Byte 1 - operation 
83) 

code (hexadecimal 

• Byte 2 - control byte (variable) 

• Bytes 3 and 4 - absolute Read-Only­
Stor,age address of the link to the 
1401/1440/1460 DOS Compatibility Fea­
ture (hexadecimal 0741) 

A description of each Diagnose instruc­
tion follows. 

Multiway Branch 

The hexadecimal representation of this 
instruction is 83000741. This instruction 
causes a branch to a subroutine after 
determining the branch address by a table­
lookup operation. A specified character is 
compared to the entries in a table in 
Emulator-Program storage; the program 
branches to the address formed by combining 
the table function with a specified base 
address when an equal compare is recog­
nized. After each unequal compare of 
search and table arguments, the table argu­
ment is tested for zero. A zero table 
argument signals the end of the table; the 
current search argument is ignored and 
program execution continues at the next 
sequential instruction after the Diagnose. 
To execute this Diagnose instruction, GPRs 
8 and 9 must be initialized as follows: 

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

GPR 8 I Search Table I Search Argument I 
I Address I Address I 
~---~-----------+------------------~ 

GPR 9 I I Base Address I L _______ ~ _______ ~ __________________ J 

Search [Table Address: This is the binary 
address of the beginning of a table (high 
order) consisting of a series of 2-byte 
entries, each situated on a halfword bound­
ary. Byte 1 of each entry is the table­
argument to be compared to the search 
argument. Byte 2 is a binary relative 
address that is added to the base address 
when an equal compare occurs. The sum of 
the relative address and the base address 
is loaded into the current program status 
word (PSW) as a new instruction counter 
(IC). 

Sear.ch Argument Address: This is the 
binary address of the search argument in 
Emulator-Program storage. 

Base Address: This address forms the 
address of the next Emulator-Program 
instruction when combined with the relative 
address found in the table. 
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Scatter/Gather 

The hexadecimal representation of this 
instruction is 83100741. Since simulated 
1400 storage is not contiguous, and 1400 
internal BCD is not represented the same as 
in the System/360 buffers, this instruction 
is necessary to move data between Emulator­
Program storage and the simulated 1400 
storage. This instruction also translates 
between BCDIC-8 and the simulated 1400 
internal code in which instructions and 
data are represented in simulated 1400 
storage (see Table 15). 

scatter performs the following: 

• Moves characters from contiguous 
Emulator-Program storage to noncontigu­
ous 1400 storage 

• Translates these characters from BCDlC-
8 to simulated 1400 internal code 

• Sets a condition code at termination of 
Scatter operation to indicate results 
of the operation 

• Returns to the 
instruction if 
are found 

next Emulator-Program 
no invalid characters 

• If an invalid character is detected" a 
"+" character (XOOOOOOO) is inserted in 
1400 storage for that character, opera­
tion continues to termination and exits 
to branch table entry 31. 

Gather performs the following functions: 

• Moves characters from noncontiguous 
1400 storage locations to contiguous 
locations in Emulator-Program storage 

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

• Sets a condition code at termination of 
Gather operation to indicate results of 
the operation 

• Returns to the next instruction of the 
Emulator-Program 

Data is represented in buffer areas in 
BCDIC-8, as shown in Table 16. When th~s 
data is scattered to 1400 storage, it 
remaps into the representation as shown in 
Table 15. When it is gathered, into the 
buffer from 1400 storage, it remaps into 
BCDlC-8 again. 

To execute 
GPRs 8 and 9 
follows: 

this Diagnose instruction., 
must be initiali2ed as 



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

GPR 8 I 00 I System/360 Address I 
I I I L ______________ ~ ____________________ J 

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

GPR 9 I control I count I 1400 Address I 
I Byte I I I 
L~--------~--------~----------------J 

Svstem/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 GPR1 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 word­
marks. 

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 word­
marks. 

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: 
codes are set at 
Scatter operation: 

The following condition 
the termination of a 

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 ~oad 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 15). 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 "+" 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 
GPRs 8 and 9 must 
follows: 

Diagnose instruction, 
be initialized as 

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

GPR 81 Split ISystem/360 Address I 
I Operation I I 
L_~ ________ ~ _________________________ J 

Byte 0 Byte 1 Bytes 2 and 3 
r-~------T--------T------------------' 

GPR 91 ControllCount 11400 Address I 
1 Byte I I I 
L~ ___ ~ __ ~ ________ ~ __________________ J 

Split - Operation: This byte (byte 0 of GPR 
8) is used to indicate a split operation, 
where the last character read from 
Emulato~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 first 
character in simulated 1400 storage. This 
byte of GPR 8 must be initialized at 0, and 
hardware will automatically set this byte 
for split operation. 

Svsteml360 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 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 (System/360 address), 
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and GPR 9 (1400 address). Bits 0, 1, 2, 5, 
and 6 are always zero. If bit 3 contains a 
1, Scatter/Gather Load Mode Tape is indi­
cated. 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 contains a 0, the BAR remains 
unchanged, and GPR 9 contains the updated 
1400 address used in the scatter or gather 
9peration. 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 
"hddd" 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 
scattered 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 ~ero. 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 GPR1 
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 GPR1 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 1#00 Locations 0-80 to Blanks 

The ,hexadecimal representation of this 
instruction is 83400141. 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 
12-1S) is set to one of eight possible 
configu~ations for specific address modifi­
cation. 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 
"hddd" or a six-digit decimal address in 
the form "dddddd" in GPR 9 where "h" is a 
hexadecimal digit and "d" 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-________________ ~ ________________ J 

or 

Bytes 0 and 1. Bytes 2 and 3 

r-----------------T----------------, 
GPR 9 I dd I dddd I L _________________ i ________________ J 

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

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

bits 
and 

Bits 
1.£:12 
0000 
0001 
0010 
0011 
1000 
1001 
1010 
1011 

Format 
hddd 
hddd 

dddddd 
dddddd 

hddd 
hddd 

dddddd 
dddddd 

Modification 
Increment by one 
Increment under count 
Increment by one 
Increment under count 
Decrement by one 
Decrement under count 
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, SOl, 402, S02, 
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 S 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-------T---------------------------, 
I I System/360 Address I L _______ i __________________________ ~J 

Svstem/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 
instruction 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 
instruction 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 WOldmark in 1400 
Storage 

The hexadecimal representation of this 
instruction is 83600141. 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 
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 _______________ i __________________ ~J 

Count: This field specifi~s., in binary 
form, the number of positions. to be scanned 
minus 1. This binary value should not 
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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 wordmark 
was found at the count. 

01 Specifies the groupmark with wordmark 
was found before the count. 

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

11 Specifies the groupmark with wordmark 
was not found. 

1400 Address: This is the address, in 
"hddd" format, of the first 1400 location 
to be scanned. After the operation is 
completed, 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-wi th-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: 

GMWM Addr. 
0410 
0409 

Not in field 

Residual 
count 

FFFF 
0000 
FFFF 

Residual Addr. 
in GPR 9 

0411 
0410 
0411 

cc 
00 
01 
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: 

GMWI1 Addr. 
Not in field 

Edit Analyze 

Residual 
count 

000 

Residual Addr. 
in GPR 9 

0000 
CC 
10 

The hexadecimal 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 -control byte- in the 
following text. 

The Edit Analyze instruction has two 
courses of action, depending on whether or 
not the control byte has a wordmark. 
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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 IC is then used to fetch the next 
instruction. 

Edit Get, Put 

The hexadecima1 representation of this 
instruction is 832x0741, where Ox" (bits 
12-15) is set to one of four possible 
configurations for four specific opera­
tions. 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 possible configurations for bits 12-15 
are: 

1011 

0111 

1110 

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 
GPR 4. 

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, 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 
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 



1100 

fetched character has no wordmark; 
otherwise, it is set to 1. 

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 15. Eight-Bit Representation of BCD Graphics in Simulated 1400 Storage for the 
Model 40 

r---------------------------------------T---------------------------------------, 
I WITHOUT WORDMARK I WITH WORD MARK I 
~---------------------------------------+---------------------------------------~ 

4567 10123 t I I 

r-~-l~~~~~~~~I~~~~~~~I~~O~I~~~~I~~~~~~~!~~~~I~~~I~~~I~~~~I~~~~I~~~~~~~~I~~~~l 
I 0000 I + I - I is I bl I ? I! I:j: I 0 I + I - 1 is 1 bl I? I! I:j: I 0 I 
~-----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----~ 
10001 I 1 I I I A I J I / 1 1 I I I I I A I J 1 / I 1 I 
~-----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----~ 
10010 I 1 I I I B I K I S I 2 I I I 1 I B I K I S I 2 I 
~-----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----~ 
I 0011 I I I I 1 C I LIT I 3 I I I I I C I LIT I 3 I 
~-----f----+---_+----+----+----+----+----+----+----+----+----+----+----+----+----+----~ 
10100 I I I I I DIM I U I 4 I I I I I DIM I U I 4 I 
~-----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----~ 
10101 I I I I I E I N I V I 5 I I I I I E I N I V I 5 I 
~----~+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----~ 
10110 I I I I 1 FlO I w 1 6 I I I I I FlO 1 W I 6 I 
~-----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----~ 
I 0111 I I I I I G I P I X I 7 I I I I I G I P I X I 7 I 
~----~+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----~ 
11000 I I 1 I 1 H I Q I Y I 8 I 1 I I I H 1 Q I Y I 8 I 
~-----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----~ 
11001 I I I I I I I R 1 z I 9 I I 1 1 I I I R 1 z I 9 I 
~-----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----~ 
11010 I I I 1 I I I I I I I I I I I I I 
~----.-+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+---~ 
11011 I· I $ I, I # I I I I I· I $ I, I # I I I I I 
~-----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----~ 
11100 I n I * I % I @ I I I I I n I * I % I @ I I I I I 
~-----f----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----~ 
11101 I [ I] I.... I: I I I I I [ I] I.... I: I I I I I 
~----~f---_+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----~ 
11110 I < I i I·" I > I I I I I < I; I" I > I I I I I 
~----~f----+----+----+----+----+----+----+----+_---+----+----+----+----+----+----+----~ 
11111 I * I II I ill- I v I I I I I * I II I ill- I v I I I I I L ____ ~ ____ ~ ____ ~ ____ ~ ____ ~ ____ ~ ____ ~ ____ ~ ____ ~ ____ ~ ____ ~ ____ ~ ____ ~ ____ ~ ____ ~ ___ ~ ____ J 
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Table 16. Eight-Bit Representation of BCD Graphics in Simulated 1400 Storage for the 
Model 30, and Buffer Areas for Models 30 and 40 

r-------------------T-------------------T-------------------T-------------------, 
I WITH WORDMARK1.. I WITHOUT WORDMARK 2 1 WITH WORDMARK1.. I WI'l'HOUT WORDMARK 2 1 

~-------------------+-------------------+-------------------+-------------------~ 
4567 1 012 3 • I I I I ! tooooTooo~Too~oToo~~to~ooTo~o~To~~oTo~~~t~oooT~oo~T~o~oT~o~~t~~ooT~~o~T~~~oT~1111 
r-----+----+----+----+----+----+----+----t----+----+----+----+----+----+----+----+----~ 
10000 I bi I + I - I I bi I + 1 - I I? I! I * I 0 I? I! 1 * I 0 I 
~-----+----+----+----t----+----+----+----+----+----+----+----+----+----+----+----t----~ 
10001 1 I I / I I I 1 / I I A 1 J I I 1 I A 1 J I 1 1 I 
~-----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----~ 
10010 I I I I I I I I I B 1 K I S I 2 I B 1 K I S I 2 I 
I------+----+----+----t----+----+----+----+·----+----+----+----+----+----+----+---·-t----~ 
10011 I 1 I I I I I I I C I LIT I 3 I C I L ,T I 3 I 
~-----+----+----+----+----t----+----t----t----+----+----+----+----+----+----+----t----~ 
10100 I I I 1 1 I I I I DIM I U I 4 I DIM 1 U I 4 I 
~-----+----+----+----t----+----+----+----+----+----+----+----+----+----+----+----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 
~-----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----t----~ 
10110 I I I I 1 I I I I FlO I W I 6 I FlO I W I 6 I 
~-----+----+----+----t----t----t----+----t----+----+----+----+----+----+----+----t----~ 
I 0111 I I I I 1 I 1 I I G I P I X I 7 I G I P I X I 7 I 
~-----+----+----+----+----+----+----+----t----+----+----+----+----+----+----+----+----~ 
11000 I I I I I I I I I H I Q 1 y I 8 I H I Q I Y I 8 I 
~-----+----t----+----+----+----t----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 
~-----+----+----+----+----+----+----t----+----+----+----+----+----+----+----+----t----~ 
11010 I 1 I I D I I I I D I I I I I I I I I 
1------+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----t----~ 
11011 I· I $ I, I # I· I $ I, I # I 1 I 1 I I I I I 
~----+----t----+----+----+---+----+----+----+----+----+----+----+----+----+----t----~ 
11100 I n I * I % I @ I n I * I % I @ I I I 1 I I I I I 
1------+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----~ 
11101 I [ I] I,.. I: I [ I] I,.. I: I I 1 I I I I I I 
1------+----+----+----+---+----+----+----+----+----+----+----+----+----+----+----+----~ 
11110 I < I; 1"\ I > I < I; 1"\ I > I I I 1 I 1 I I I 
~-----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----t----~ 
11111 1* 1 t;.. 1 -tfI- 1 v I * I t;.. I -tfI- 1 v I I I I I I I I I 
~----~----~----~----~----~----~----~----~----i----~----~ ____ ~ ____ ~ ____ ~ ____ ~ ____ ~ ____ ~ 
I 1.. R€presentation for odd-parity, 9-track tapes. I 
I 2 Representation for even-parity, 9-track tapes. I 
L ____ ~----__ --------------------------------------------______________________________ J 
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APPENDIX F: MODEL 40 ADDRESS CONVERSION TABLE 

An ar.ea of Model 40 Emulator-program 
main storage from hexadecimal 4000 to 7FFFF 
is reserved for simulated 1400 storage. 
This area of 16,384 bytes provides 16 
thousand 1400 character positions. 

Because 
between the 
tive 1400 
correspond 
addresses. 
tions 096, 

98 

of addressing differences 
1400 and System/360, consecu­
addresses do not necessarily 
to consecutive Systern/360 

For example, data in 1400 loca-
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 
reading 1400 data and instructions as they 
appear in a System/360 storage dump. The 
1400 addresses in decimal and their equiva­
lent System/360 addresses in hexadecimal 
are shown in the table. Only even 

I addresses are shown: the equivalent System/ 
360 address of odd 1400 addresses is always 
one greater than the previous even address. 



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 04060 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 042ElE 88 04608 90 04218 92 042lA 94 0421C 96 0421E 98 04618 

100 04100 102 04102 104 04104 106 04108 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 136 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 0431A 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 ;~42 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 314 043-14 316 04316 318 0411A 
320 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 

:J:o 400 04400 402 04402 404 04404 406 04406 408 0400C 410 04410 412 04412 414 04414 416 04416 418 0401C 
'tj 420 04420 422 04422 424 04424 426 04426 428 0402C 430 04430 432 04432 434 04434 436 04436 438 0403C 'tj 
I'D 440 04440 442 04442 444 04444 446 04446 448 0404C 450 04450 452 04452 454 04454 456 04456 458 0405C ::s 460 04460 462 04462 464 04464 466 04466 468 0406C 470 04470 472 04472 474 04474 476 04476 478 0407C a. 
I-J. 480 04248 482 0424A 484 0424C 486 0424E 488 04648 490 04258 492 0425A 494 0425C 496 0425E 49.8 04658 
~ 

"Ij 500 04500 502 04502 504 04504 306 04506 508 0410C 510 04510 512 04512 514 04514 516 04516 518 0411C 
00 520 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 
3: 560 04560 562 04562 564 04564 566 04566 568 0416C 570 04570 572 04572 574 04574 576 04576 578 0417C 
0 580 04348 582 0434A 584 0434C 586 0434E 588 04748 59(} 04358 592 0435A 594 0435C 596 0435E 598 04758 a. 
I'D 
1-1 600 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 658 0405E 
~ 660 04660 662 04662 664 04664 666 04666 668 0406E 670 04670 672 04672 674 04674 676 04676 678 0407E 
a. 680 04268 682 0426A 684 0426C 686 0426E 688 04668 690 04278 692 0427A 694 0427C 696 0427E 698 04678 
0-
t; 
I'D 700 04700 702 04702 704 04704 706 04706 708 0410E 710 04710 712 04712 714 04714 716 04716 718 0411E 
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 
(') 760 04760 762 04762 764 04764 766 04766 768 0416E 770 04770 772 04772 774 04774 776 04776 778 0417E 
0 ::s 780 04368 782 0436A 784 0436C 786 0436E 788 04768 790 04378 792 0437A 794 0437C 796 0437E 798 04778 
<: 
I'D 800 04408 802 0440A 804 0440C 806 0440E 808 0460A 810 04418 812 0441A 814 0441C 816 0441E 818 046lA t; 
en 820 04428 822 0442A 824 0442C 826 0442E 828 0462A 830 04438 832 0443A 834 0443C 836 0443E 838 0463A 
I-J. 840 04448 842 0444A 844 0444C 846 0444E 848 0464A 850 04458 852 0445A 854 0445C 856 0445E 858 0465A 0 
::s 860 04468 862 0446A 864 0446C 866 0446E 868 0466A 870 04478 872 0447A 874 0447C 876 0447E 878 0467A 

8 880 0460C 882 0462C 884 0464C 886 0466C 888 0460E 890 0461C 892 0463C 894 0465C 896 0467C 898 0461E 
SlJ 
t:r 900 04508 902 0450A 904 0450C 906 0450E 908 0470A 910 04518 912 0451A 914 0451C 916 0451E 918 0471A 
1-1 920 04528 922 0452A 924 0452C 926 0452E 928 0472A 930 04538 932 0453A 934 0453C 936 0453E 938 0473A I'D 

940 04548 942 0454A 944 0454C 946 0454E 948 0474A 950 04558 952 0455A 954 0455C 956 0455E 958 0475A 
\0 960 04568 962 0456A 964 0456C 966 0456E 968 0476A 970 04578 972 0457A 974 0457C 976 0457E 978 0477A 
\0 980 0470C 982 0472C 984 0474C 986 0476C 988 0470E 990 0471C 992 0473C 994 0475C 996 0477C 998 0471E 



.- 1401 8/360 1401 8/360 1401 8/360 1401 8/360 1401 8/360 1401 8/360 1401 8/360 1401 8/360 1401 8/360 1401 8/360 0 
0 

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 0438E 1188 04788 1190 04398 1192 0439A 1194 0439C 1196 0439E 1198 04798 

1200 04280 1202 04282 1204 04284 1206 04286 1'208 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 046B8 

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 047B8 

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 044B6 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 045B6 1538 041BC 
1540 045CO 1542 045C2 1544 045C4 1546 045C6 1548 041CC 1550 04500 1552 04502 1554 04504 1556 04506 1558 0410C 
1560 04sEO 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 043D8 1592 0430A 1594 0430C 1596 043DE 1598 04708 

1600 04680 1602 04682 1604 04684 1606 04686 1608 0408E 1610 04690 Hi12 04692 1614 04694 1616 04696 1~18 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 047B4 1736 047B6 1738 041BE 
1740 047CO 1742 047C2 1744 047C4 1746 047C6 1748 041CE 1750 047DO 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 044BA 1834 044BC 1836 044BE 1838 046BA 
1840 044C8 1842 044CA 1844 044CC 1846 044CE 1848 046CA 1850 04408 1852 0440A 1854 0440C 1856 0440E 1858 0460A 
1860 044E8 1862 044EA 1864 044EC 1866 044E~ 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 0460C 1896 046FC 1898 0469E 

1900 04588 1902 0458A 1904 0458C 1906 0458E 1908 0478A 1910 04598 1912 0459A 1914 0459C 1916 0459E 1918 0479A 
1920 045A8 1922 045AA 1924 045AC 1926 045AE 1928 047AA 1930 045B8 1932 045BA 1934 045BC 1936 045BE 1938 047BA 
1940 045C8 1942 045CA 1944 045CC 1946 045CE 1948 047CA 1950 04508 1952 0450A 1954 0450C 1956 0450E 1958 0470A 
1960 045E8 1962 045EA 1964 045EC 1966 045EE 1968 047EA 1970 045F8 1972 045FA 1974 045FC 1976 045FE 1978 047FA 
1980 0478C 1982 Q47AC 1984 047CC 1986 047EC 1988 0478E 1990 0479C 1992 047BC 1994 0470C 1996 047FC 1998 0479E 



1401 S/360 1401 S/360 1401 S/360 1401 S/360 1401 S/360 1401 S/360 1401 S/360 1401 S/360 1401 S/360 1401 S/360 

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 04848 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 04AOC 2086 04~OE 2088 04E08 2090 04A 18 2092 04A1A 2094 04A1C 2096 04A1E 2098 04E18 

2100 04900 2102 04902 2104 04904 2106 04906 2108 04908 2110 04910 2112 04912 2114 04914 2116 04916 2118 04918 
2120 04920 2122 04922 2124 04924 2126 04926 2128 04928 2130 04930 2132 04932 2134 04934 2136 04936 2138 04938 
2140 04940 2142 04942 2144 04944 2146 04946 2148 04948 2150 04950 2152 04952 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 04BOC 2186 04BOE 2188 04F08 2190 04B18 2192 04B1A 2194 04B1C 2196 04B1E 2198 04F18 

2200 04AOO 2202 04A02 2204 04A04 2206 04A06 2208 0480A 2210 04Al0 2212 04A12 2214 04A14 2216 04A 16 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 0484A 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 04A2C 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 0492A 2330 04B30 2332 04B32 2334 04B34 2336 04B36 2338 0493A 
2340 04B40 2342 04B42 2344 04B44 2346 04B46 2348 0494A 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 04B2C 2386 04B2E 2388 04F28 2390 04B38 2392 04B3A 2394 04B3e 2396 04B3E 2398 04F38 

):i 
1'0 2400 04COO 2402 04C02 2404 04C04 2406 04C06 2408 0480C 2410 04C10 2412 04C12 2414 04C14 2416 04C16 2418 0481C 1'0 

m 2420 04C20 2422 04C22 2424 04C24 2426 04C26 2428 0482C 2430 04C30 2432 04C32 2434 04C34 2436 04C36 2438 0483C 
2440 04C40 2442 04C42 2444 04C44 2446 04C46 2448 0484C 2450 04C50 2452 04C52 2454 04C54 2456 04C56 2458 0485C Q, 
2460 04C60 2462 04C62 2464 04C64 2466 04C66 2468 0486C 2470 04C70 2472 04C72 2474 04C74 2476 04C76 2478 0487C .... 

>< 2480 04A48 2482 04A4A 2484 04A4C 2486 04A4E 2488 04E48 2490 04A58 2492 04A5A 2494 04A5C 2496 04A5E 2498 04E58 

~ 
2500 04000 2502 04002 2504 04004 2506 04006 2508 0490C 2510 04010 2512 04012 2514 04014 2516 04016 2518 0491C .. 
2520 04020 2522 04022 2524 04024 2526 04026 2528 0492C 2530 04030 2532 04032 2534 04034 2536 04036 2538 0493C 

:s: 2540 04040 2542 04042 2544 04044 2546 04046 2548 0494C 2550 04050 2552 04052 2554 04054 2556 04056 2558 0495C 
0 2560 04060 2562 04062 2564 04064 2566 04066 2568 0496C 2570 04070 2572 04072 2574 04074 2576 04076 2578 0497C 
Q, 2580 04B48 2582 04B4A 2584 04B4C 2586 04B4E 2588 04F48 2590 04B58 2592 04B5A 2594 04B5C 2596 04B5E 2598 04F58 en 
f-I 

~ 2600 04EOO 2602 04E02 2604 04E04 2606 04E06 2608 0480E 2610 04E10 2612 04E12 2614 04E14 2616 04E16 2618 0481E 
0 2620 04E20 2622 04E22 2624 04E24 2626 04E26 2628 0482E 2630 04E30 2632 04E32 2634 04E34 2636 04E36 2638 0483E 
):i 2640 04E40 2642 04E42 2644 04E44 2646 04E46 2648 0484E 2650 04E50 2652 04E52 2654 04E54 2656 04E56 2658 0485E 
Q, 2660 04E60 2662 04E62 2664 04E64 2666 04E66 2668 0486E 2670 04E70 2672 04E72 2674 04E74 2676 04E76 2678 0487E 
Q, 2680 04A68 2682 04A6A 2684 04A6C 2686 04A6E 2688 04E68 2690 04A78 2692 04A7A 2694 04A7C 2696 04A7E 2698 04E78 
11 
en 
CIl 270Q 04FOO 2702 04F02 2704 04F04 2706 04F06 2708 0490E 2710 04Fl0 2712 04F12 2714 04F14 2716 04F16 2718 0491E 
CIl 2720 04F20 2722 04F22 2724 04F24 2726 04F26 2728 0492E 2730 04F30 2732 04F32 2734 04F34 2736 04F36 2738 0493E 
n 2740 04F40 2742 04F42 2744 04F44 2746 04F46 2748 0494E 2750 04F50 2752 04F52 2754 04F54 2756 04F56 2758 0495E 
0 2760 04F60 2762 04F62 2764 04F64 2766 04F66 2768 0496E 2770 04F70 2772 04F72 2774 04F74 2776 04F76 2778 0497E 
::::s 
<: 2780 04B68 2782 04B6A 2784 04B6C 2786 04B6E 2788 04F68 2790 04B78 2792 04B7A 2794 04B7C 2796 04B7E 2798 04F78 
en 
11 2800 04C08 2802 04COA 2804 04COC 2806 04COE 2808 04EOA 2810 04C18 2812 04C1A 2814 04C1C 2816 04C1E 2818 04E1A CIl .... 2820 04C28 2822 04C2A 2824 04C2C 2826 04C2E 2828 04E2A 2830 04C38 2832 04C3A 2834 04C3C 2836 04C3E 2838 04E3A 
0 2840 04C48 2842 04C4A 2844 04C4C 2846 04C4E; 2848 04E4A 2850 04C58 2852 04C5A 2854 04C5C 2856 04C5E 2858 04E5A ::::s 

2860 04C68 2862 04C6A 2864 04C6C 2866 04C6E 2868 04E6A 2870 04C78 2872 04C7A 2874 04C7C 2876 04C7E 2878 04E7A 
8 2880 04EOC 2882 04E2C 2884 04E4C 2886 04E6C 2888 04EOE 2890 04E1C 2892 04E3C 2894 04E5C 2896 04E7C 2898 04E1E 
~ 
tr 
f-I 2900 04008 2902 0400A 2904 0400C 2906 0400E 2908 04FOA 2910 04018 2912 0401A 2914 0401C 2916 0401E 2918 04F1A 
en 2920 04028 2922 0402A 2924 0402C 2926 0402E 2928 04F2A 2930 04038 2932 0403A 2934 0403C 2936 0403E 2938 04F3A 

2940 04048 2942 0404A 2944 0404C 2946 0404E 2948 04F4A 2950 04058 2952 0405A 2954 0405C 2956 0405E 2958 04F5A 
1-\ 2960 04068 2962 0406A 2964 0406C 2966 0406E 2968 04F6A 2970 04078 2972 0407A 2974 0407C 2976 0407E 2978 04F7A 
0 
1-\ 2980 04FOC 2982 04F2C 2984 04F4C 2986 04F6C 2988 04FOE 2990 04F1C 2992 04F3C 2994 04F5C 2996 04F7C 2998 04F1E 



~ 1401 S/360 1401 S/360 1401 S/360 1401 5/360 1401 S/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 0 
tv 

3000 04880 3002 04882 3004 04884 3006 04886 3008 04888 3010 04890 3012 04892 3014 04894 3016 04896 3018 04898 
3020 048AO 3022 048A2 3024 048A4 302'6 048A6 3028 048A8 3030 048BO 3032 048B2 3034 048B4 3036 048B6 3038 048B8 
3040 048CO 3042 048C2 3044 048C4 3046 04'8C6 3048 048C8 3050 04imo 3052 04802 3054 04804 3056 04806 3058 04808 
3060 048EO 3062 048E2 3064 048E4 3066 048E6 3068 048E8 3070 048FO 3072 048F2 3074 048F4 3076 048F6 3078 048F8 
3080 04A88 3082 04A8A 3084 04A8C 3086 04A8E 3088 04E88 3090 04A98 3092 04A9A 3094 04A9C 3096 04A9E 3098 04E98 

3100 04980 3102 04982 3104 04984 3106 04986 3108 04988 3110 04990 3112 04992 3114 04994 3116 04996 3118 04998 
3120 049AO 3122 049A2 3124 049A4 3126 049A6 3128 049A8 3130 049BO 3132 049B2 3134 049B4 3136 049B6 3138 049B8 
3140 049CO 3142 049C2 3144 049C4 3146 049C6 3148 049C8 3150 04900 3152 04902 3154 o 4901~ 3156 04906 3158 04908 
3160 049EO 3162 049E2 3164 049E4 3166 049E6 3168 049E8 3170 049FO 3172 049F2 3174 049F4 3176 049F6 3178 049F8 
3180 04B88 3182 04B8A 3184 04B8C 3186 OqB8E 3188 04F88 3190 04B98 3192 OqB9A 3194 04B9C 3196 04B9E 3198 04F98 

3200 04A80 3202 04A82 3204 04A84 3206 04A86 3208 0488A 3210 04A90 3212 04A92 3214 OqA94 3216 OqA96 3218 Oq89A 
3220 04AAO 3222 OqAA2 3224 04AA4 3226 04AA6 3228 048AA 3230 04ABO 3232 O'4AB2 323q OqABq 3236 OqAB6 3238 Oq8BA 
3240 04ACO 3242 OqAC2 32qq 04ACq 3246 04AC6 3248 048CA 3250 04AOO 3252 04A02 325q 04AOq 3256 04A06 3258 Oq80A 
3260 OqAEO 3262 OqAE2 3264 04AEq 3266 OqAE6 3268 Oq8EA 3270 04AFO 3272 04AF2 3274 04AF4 3276 04AF6 3278 048FA 
3280 OqAA8 3282 04AAA 3284 04AAC 3286 04AAE 3288 04EA8 3290 04AB8 3292 04ABA 3294 Oq'ABC 3296 04ABE 3298 04EB8 

3300 04B80 3302 04B82 3304 04B84 3306 OqB86 3308 Oq98A 3310 OqB90 3312 04B92 331q 04B9q 3316 04B96 3318 0499A 
3320 04BAO 3322 04BA2 3324 04BA4 3326 04BA6 3328 049AA 3330 04BBO 3332 04BB2 333q 04BB4 3336 04BB6 3338 049BA 
33qO 04BCO 33q2 04BC2 3344 04BC4 3346 04BC6 3348 049CA 3350 04BOO 3352 04B02 3354 04B04 3356 OqB06 3358 0490A 
3360 04BEO 3362 04BE2 3364 04BE4 3366 04BE6 3368 Oq9EA 3370 04BFO 3372 OqBF2 3374 04BF4 3376 04BF6 3378 049FA 
3380 04BA8 3382 04BAA 3384 04BAC 3386 04BAE 3388 04FA8 3390 04BB8 3392 04BBA 3394 04BBC 3396 04BBE 3398 OqFB8 

3400 04C80 3402 OqC82 3404 04C84 3406 04C86 3408 0488C 3410 04C90 3412 04C92 3414 04C94 3416 04C96 3418 Oq89C 
3420 04CAO 3422 04CA2 3424 04CA4 3426 04CA6 3428 Oq8AC 3430 04CBO 3432 04CB2 343q OqCB4 3436 04CB6 3438 048BC 
3440 04CCO 3442 04CC2 3444 04CC4 3q46 04CC6 3448 048CC 3450 04COO 3452 04C02 3454 04COq 3456 04C06 34-58 0480C 
3q60 04CEO 3462 04CE2 3464 04CE4 3466 04CE6 3468 048EC 3470 04CFO 3472 04CF2 3474 04CFq 3q76 OQCF6 3Q78 048FC 
3480 04AC8 3482 04ACA 3Q84 04ACC JQ86 OQACE 3488 04EC8 3490 04A08 3492 OQAOA 3494 OQAOC 3496 04AOE 3498 OQE08 

3500 04080 3502 04082 3504 04084 3506 04086 3508 0498C 3510 04090 3512 OQ092 3514 04094 3516 04096 3518 OQ99C 
3520 040AO 3522 040A2 3524 040A4 3526 040A6 3528 OQ9AC 3530 OQOBO 3532 040B2 3534 OQOB4 3536 040B6 3538 049BC 
35QO 040CO 3542 040C2 35QQ 040CQ 3546 040C6 3548 049CC 3550 04000 3552 OQ002 3554 04004 3556 04006 3558 0490C 
3560 040EO 3562 040E2 3564 040E4 3566 040E6 3568 049EC 3570 040FO 3572 040F2 3574 040F4 3576 040F6 3578 OQ9FC 
3580 OQBC8 3582 OQBCA 3584 04BCC 3586 OQBCE 3588 04FC8 3590 04B08 3592 04BOA 3594 04BOC 3596 04BOE 3598 OQF08 

3600 OQE80 3602 OQE82 3604 OQE84 3606 04E86 3608 0488E 3610 04E90 3612 04E92 3614 04E94 3616 OQE96 3618 0489E 
3620 OQEAO 3622 OQEA2 3624 04EA4 3626 04EA6 3628 048AE 3630 04EBO 3632 04EB2 3634 04EB4 3636 04EB6 3638 048BE 
3640 04ECO 3642 04EC2 36Q4 04ECQ 3646 04EC6 3648 OQ8CE 3650 04EOO 3652 OQE02 3654 04E04 3656 OQE06 3658 OQ80E 
3660 OQEEO 3662 04EE2 3664 04EE4 3666 04EE6 3668 OQ8EE 3670 04EFO 3672 04EF2 367Q OQEF4 3676 04EF6 3678 048FE 
3680 OQAE8 3682 OQAEA 3684 04AEC 3686 OQAEE 3688 OQEE8 3690 04AF8 3692 04.AFA 369Q OQAFC 3696 04AFE 3698 04EF8 

3700 04F80 3702 04F82 3704 OQF8Q 3706 04F86 3708 0498E 3710' OQF90 3712 04F92 3714 04F94 3716 04F96 3718 0499E 
3720 04FAO 3722 04F.l\2 372Q 04FA4 3726 04FA6 3728 049AE 3730 OQFBO 3732 04FB2 3734 04FBQ 3736 OQFB6 3738 OQ9BE 
3740 04FCO 37Q2 OQFC2 374Q 04FC4 37Q6 04FC6 3748 OQ9CE 3750 OQFOO 3752 04F02 3754 04F04 3756 04F06 3758 0490E 
3760 04FEO 3762 04FE2 3764 04FEQ 3766 04FE6 3768 OQ9EE 3770 04FFO 3772 04FF2 377Q OQFF4 3776 OQFF6 3778 OQ9FE 
3780 04BE8 3782 04BEA 3784 OQBEC 3786 04BEE 3788 OQFE8 3790 OQBF8 3792 OQBFA 3794 04BFC 3796 04BFE 3798 04FF8 

3800 04C88 3802 OQC8A 3804 04C8C 3806 OQC8E 3808 04E8A 3810 04C98 3812 04C9A 3814 04C9C 3816 04C9E 3818 04E9A 
3820 04CA8 3822 04CAA 382Q 04CAC 3826 OQCAE 3828 04EAA 3830 04CB8 3832 04CBA 3834 04CBC 3836 04CBE 3839 OQEBA 
3840 04CC8 38Q2 04CCA 3844 OQCCC 3846 OQCCE 3848 04ECA 3850 04C08 3852 04COA 3854 OQCOC 3856 OQCOE 3858 04EOA 
3860 04CE8 3862 OQCEA 386Q 04CEC 3866 04CEE 3868 04EEA 3870 04CF8 3872 OQCFA 3874 OQCFC 3876 04CFE 3878 04EFA 
3880 OQE8C 3882 04EAC 3884 04ECC 3886 04EEC 3888 04E8E 3890 04E9C 3892 04EBC 3894 04EOC 3896 Q4EFC 3898 04E9E 

3900 04088 3902 0408A 3904 0408C 3906 0408E 3908 OQF8A 3910 OQ098 3912 0409A 3914 0409C 3916 0409E 3918 04F9A 
3920 OQOA8 3922 040AA 392Q 040AC 3926 040AE 3928 04FAA 3930 040B8 3932 040BA 3934 040BC 3936 OQOBE 3938 04FBA 
39QO OQOC8 3942 040CA 3944 OQOCC 3946 OQOCE 3948 04FCA 3950 04008 3952 0400A 3954 OQOOC 3956 0400E 3958 04FOA 
3960 040E8 3962 040EA 3964 040EC 3966 040EE 3968 OQFEA 3970 040F8 3972 040FA 3974 040FC 3976 040FE 3978 04FFA 
3980 04F8C 3982 OQFAC 3984 OQFCC 3986 04FEC 3988 04F8E 3990 04F9C 3992 04FBC 3994 04FOC 3996 Q4FFC 3998 04F9E 



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 

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 4128 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 05708 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 0510A 4310 05310 4312 05312 4314 05314 4316 05316 4318 0511A 
4320 05320 4322 05322 4324 05324 4326 05326 4328 0512A 4330 05330 4332 05332 4334 05334 4336 05336 4338 0513A 
4340 05340 4342 05342 4344 05344 4346 05346 4348 0514A 43"50 05350 4352 05352 4354 05354 4356 05356 4358 0515A 
4360 05360 4362 05362 4364 05364 4366 05366 4368 05l6A 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 

~ 
4410 05410 tt:I 4400 05400 4402 05402 4404 05404 4406 05406 4408 0500C 4412 05412 4414 05414 4416 05416 4418 0501C tt:I 4420 05420 4422 05422 4424 05424 4426 05426 4428 0502C 4430 05430 4432 05432 4434 05434 4436 05436 4438 0503C (1) 

::s 4440 05440 4442 05442 4444 05444 4446 05446 4448 0504C 4450 05450 4452 05452 4454 05454 4456 05456 4458 0505C Clt 4460 05460 4462 05462 4464 05464 4466 05466 4468 0506C 4470 05470 4472 05472 4474 05474 4476 05476 4478 0507C ...,. 
>< 4480 05248 4482 0524A 4484 0524C 4486 0524E 4488 05648 4490 05258 4492 0525A 4494 0525C 4496 0525E 4498 05658 
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10300 06BOO 10302 06B02 10304 06B04 10306 06B06 10308 0690A 10310 06Bl0 10312 06B12 10314 06B14 10316 06B16 10318 0691A 
10320 06B20 10322 06B22 10324 06B24 10326 06B26 10328 0692A 10330 06B30 10332 06B32 10334 06B34 10336 06B36 10338 0693A 
10340 06B40 10::,42 06B42 10344 06B44 10346 06B46 10348 0694A 10350 06B50 10352 06B52 10354 06B54 10356 06B56 10358 0695A 
10360 06B60 10362 06B62 10364 06B64 10366 06B66 10368 0696A 10370 06B70 10372 06B72 10374 06B74 10376 06B76 10378 0697A 
10380 06B28 10382 06B2A 10384 06B2C 10386 06B2E 10388 06F28 10390 06B38 10392 06B3A 10394 06B3C 10396 06B3E 10398 06F38 

)01 
"0 10400 06COO 10402 06C02 10404 06C04 10406 06C06 10408 0680C 10410 06Cl0 10412 06C12 10414 06C14 10416 06C16 10418 0681C 
"0 10420 06C20 10422 06C22 10424 06C24 10426 06C26 10428 0682C 10430 06C30 10432 06C32 10434 06C34 10436 06C36 10438 0683C (1) 
!:j 10440 06C40 10442 06C42 10444 06C44 10446 06C46 10448 0684C 10450 06C50 10452 06C52 10454 06C54 10456 06C56 10458 0685C 
Q, 10460 06C60 10462 06C62 10464 06C64 10466 06C66 10468 0686C 10470 06C70 10472 06C72 10474 06C74 10476 06C76 10478 0687C ~. 

~ 10480 06A48 10482 06A4A 10484 06A4C 10486 06A4E 10488 06E48 10490 06A58 10492 06A5A 10494 06A5C 10496 06A5E 10498 06E58 
I'Ij 

10500 06000 10502 06002 10504 06004 10506 06006 10508 0690C 10510 06010 10512 06012 10514 06014 10516 06016 10518 0691C .. 
10520 06020 10522 06022 10524 06024 10526 06026 10528 0692C 10530 06030 10532 06032 10534 06034 10536 06036 10538 0693C 

3: 10540 06040 10542 06042 10544 06044 10546 06046 10548 0694C 10550 06050 10552 06052 10554 06054 10556 06056 10558 0695C 
0 10560 06060 10562 06062 10564 06064 10566 06066 10568 0696C 10570 06070 10572 06072 10574 06074 10576 06076 10578 0697C 
Q, 10580 06B48 10582 06B4A 10584 06B4C 10586 06B4E 10588 06F48 10590 06B58 10592 06B5A 10594 06B5C 10596 06B5E 10598 06F58 CJ) 
I-' 

.r= 10600 06EOO 10602 06E02 10604 06E04 10606 06E06 10608 0680E 10610 06El0 10612 06E12 10614 06E14 10616 06E16 10618 0681E 
0 10620 06E20 10622 06E22 10624 06E24 10626 06E26 10628 0682E 10630 06E30 10632 06E32 10634 06E34 10636 06E36 10638 0683E 

)01 10640 06E40 10642 06E42 10644 06E44 10646 06E46 10648 0684E 10650 06E50 10652 06E52 10654 06E54 10656 06E56 10658 0685E 
Q, 10660 06E60 10662 06E62 10664 06E64 10666 06E66 10668 0686E 10670 06E70 10672 06E72 10674 06E74 10676 06E76 10678 0687E 
Q, 10680 06A68 10682 06A6A 10684 06A6C 10686 06A6E 10688 '06E68 10690 06A78 10692 06A7A 10694 06A7C 10696 06A7E 10698 06E78 
to< 
CJ) 
fJ) 10700 06FOO 10702 06F02 10704 06F04 10706 06F06 10708 0690E 10710 06F10 10712 06F12 10714 06F14 10716 06F16 10718 0691E 
fJ) 10720 06F20 10722 06F22 10724 06F24 10726 06F26 10728 0692E 10730 06F30 10732 06F32 10734 06F34 10736 06F36 10738 0693E 
() 10740 06F40 10742 06F42 10744 06F44 10746 06F46 10748 0694E 10750 06F50 10752 06F52 10754 06F54 10756 06F56 10758 0695E 
0 10760 06F60 10762 06F62 10764 06F64 10766 06F66 10768 0696E 10770 06F70 10772 06F72 10774 06F74 10776 06F76 10778 0697E !:j 
<: 10780 06B68 10782 06B6A 10784 06B6C 10786 06B6E 10788 06F68 10790 06B78 10'792 06B7A 1079~ 06B7C 10796 06B7E 10798 06F78 
(1) 
to< 10800 06C08 10802 06COA 10804 06COC 10806 06COE 10808 06EOA 10810 06C18 10812 06C1A 10814 06C1C 10816 06C1E 10818 06E1A fJ) 
~. 10820 06C28 10822 O'6C2A 10824 06C2C 10826 06C2E 10828 06E2A 10830 06C38 10832 06C3A 10834 06C3C 10836 06C3E 10838 06E3A 
0 10840 06C48 10842 06C4A 10844 06C4C 10846 06C4E 10848 06E4A 10850 06C58 10852 06C5A 10854 06C5C 10856 06C5E 10858 06E5A !:j 

10860 06C68 10862 06C6A 10864 06C6C 10866 06C6E 10868 06E6A 10870 06C78 10872 06C7A 10874 06C7C 10876 06C7E 10878 06E7A 
1-3 10880 06EOC 10882 06E2C 10884 06E4C 10886 C6E6C 10888 06EOE 10890 06E1C 10892 06E3C 10894 06E5C 10896 06E7C 10898 06E1E DJ 
0" 
I-' 10900 06008 10902 0600A 10904 0600C 10906 0600E 10908 06FOA 10910 06018 10912 0601A 10914 0601C 10916 0601E 10918 06F1A 
(1) 

10920 06028 10922 0602A 10924 0602C 10926 0602E 10928 06F2A 10930 06038 10932 0603A 10934 0603C 10936 0603E 10938 06F3A 
10940 06048 10942 0604A 10944 0604C 10946 0604E 10948 06F4A 10950 06058 10952 0605A 10954 0605C 10956 0605E 10958 06F5A 

1-1' 10960 06068 10962 0606A 10964 0606C 10966 0606E 10968 06F6A 10970 06078 10972 0607A 10974 0607C 10976 0607E 10978 06F7A 0 
1.0 10980 06FOC 10982 06F2C 10984 06F4C 10986 06F6C 10988 06FOE 10990 06F1C 10992 06F3C 10994 06F5C 10996 06F7C 10998 06F1E 



I-' 1401 5/360 1401 5/360 1401 5/360 1401 5/360 I-' 
0 

1401 S/360 1401 S/360 1401 S/360 1401 S/360 1401 S/360 1401 S/360 

11000 06880 11002 06882 11004 06884 11006 06886 11008 06888 11010 06890 11012 06892 11014 06894 11016 06896 11018 06898 
11020 068AO 11022 068A2 11024 068A4 11026 068A6 11028 068A8 11030 068BO 11032 068B2 11034 068B4 11036 068B6 11038 068B8 
11040 068CO 11042 068C2 11044 068C4 11046 068C6 11048 068C8 11050 06800 11052 06802 11054 068D4 11056 068D6 11058 06808 
11060 068EO 11062 068E2 11064 068E4 11066 068E6 11068 068E8 11070 068FO 11072 068F2 11074 068F4 11076 068F6 11078 068F8 
11080 06A88 11082 06A8A 11084 06A8C 11086 06A8E 11 088 06E88 11090 06A98 11092 06A9A 11094 06A9C 11096 06A9E 11098 06E98 

11100 06980 11102 06982 11104 06984 11106 06986 11108 06988 11110 06990 11112 06992 11114 06994 11116 06996 11118 06998 
11120 069AO 11122 069A2 11124 069A4 11126 o 69"A6 11128 069A8 11130 069BO 11132 069B2 11134 069B4 11136 069B6 11138 069B8 
11140 069CO 11142 069C2 11144 069C4 11146 069C6 11148 069C8 11150 069DO 11152 06902 11154 069D4 11156 069D6 11158 069D8 
11160 069EO 11162 069E2 11164 069E4 11166 069E6 11168 069E8 11170 069FO 11172 069F2 11174 069F4 11176 069F6 11178 069F8 
11180 06B88 11182 06B8A 11184 06B8C 11186 06B8E 11188 06F88 11190 06B98 11192 06B9A 11194 06B9C 11196 06B9E 11198 06F98 

11200 06A80 11202 06A82 11204 06A84 11206 06A86 11208 0688A 11210 06A90 11212 06A92 11214 06A94 11216 06A96 11218 0689A 
11220 06AAO 1 1'222 06AA2 11224 06AA4 11226 06AA6 11228 068AA 11230 06ABO 11232 06AB2 11234 06AB4 11236 06AB6 11238 068BA 
11240 06ACO 11242 06AC2 11244 06AC4 11246 06AC6 11248 068CA 11250 06AOO 11252 06A02 11254 06AD4 11256 06AD6 11258 068DA 
11260 06AEO 11262 06AE2 11264 06AE4 11266 06AE6 11268 068EA 11270 06AFO 11272 06AF2 11274 06AF4 11276 06AF6 11278 068FA 
11280 06AA8 11282 06AAA 11284 06AAC 11286 06AAE 11288 06EA8 11290 06AB8 11292 06ABA 11294 06ABC 11296 06ABE 11298 06EB8 

11300 06B80 11302 06B82 11304 06B84 11306 06B86 11308 0698A 11310 06B90 11312 06B92 11314 06B94 11316 06B96 11318 0699A 
11320 06BAO 11322 06BA2 11324 06BA4 11326 06BA6 11328 069AA 11330 06BBO 11332 06BB2 11334 06BB4 11336 06BB6 11338 069BA 
11340 06BCO 11342 06BC2 11344 06BC4 11346 06BC6 11348 069CA 11350 06BDO 11352 06BD2 11354 06BD4 11356 06BD6 11358 0690A 
11360 06BEO 11362 06BE2 11364 06BE4 11366 06BE6 11368 069EA 11370 06BFO 11372 06BF2 11374 06BF4 11376 06BF6 11378 069FA 
11380 06BA8 11382 06BAA 11384 06BAC 11386 06BAE 11388 06FA8 11390 06BB8 11392 06BBA 11394 06BBC 11396 06BBE 11398 06FB8 

11400 06C80 11402 06C82 11404 06C84 11406 06C86 11408 0688C 11410 06C90 11412 06C92 11414 06C94 11416 06C96 11418 0689C 
11420 06CAO 11422 06CA2 11424 06CA4 11426 06CA6 11428 068AC 11430 06CBO 11432 06CB2 11434 06CB4 11436 06CB6 11438 068BC 
11440 06CCO 11442 06CC2 11444 06CC4 11446 06CC6 11448 068CC 11450 06CDO 11452 06C02 11454 06CD4 11456 06CD6 11458 068DC 
11460 06CEO 11462 06<:;E2 11464 06CE4 11466 06CE6 11468 068EC 11470 06CFO 11472 06CF2 11474 06CF4 11476 06CF6 11478 068FC 
11480 06AC8 11482 06ACA 11484 06ACC 11486 06ACE 11488 06EC8 11490 06A08 11492 06ADA 11494 06ADC 11496 06ADE 11498 06ED8 

11500 06D80 11502 06D82 11504 06D84 11506 06D86 11508 0698C 11510 06D90 11512 06D92 11514 06D94 11516 06D96 11518 0699C 
11520 06DAO 11522 06DA2 11524 06DA4 11526 06DA6 11528 069AC 11530 06DBO 11532 06DB2 11534 06DB4 11536 06DB6 11538 069BC 
11540 06DCO 11542 06DC2 11544 06DC4 11546 06DC6 11548 069CC 11550 06DDO 11552 06DD2 11554 06DD4 11556 06DD6 11558 069DC 
11560 06DEO 11562 06DE2 11564 06DE4 11566 06DE6 11568 069EC 11570 06DFO 11572 06DF2 11574 06DF4 11576 06DF6 11578 069FC 
11580 06BC8 11582 06BCA 11584 06BCC 11586 06BCE 11588 06FC8 11590 06BD8 11592 06BDA 11594 06BDC 11596 06BDE 11598 06FD8 

11600 06E80 11602 06E82 11604 06E84 11606 06E86 11608 0688E 11610 06E90 11612 06E92 11614 06E94 11616 06E96 11618 0689E 
11620 06EAO 11622 06EA2 11624 06EA4 11626 06EA6 11628 068AE 11630 06EBO 11632 06EB2 11634 06EB4 11636 06EB6 11638 068BE 
11640 06ECO 11642 06EC2 11644 06EC4 11646 06EC6 11648 068CE 11650 06EDO 11652 06ED2 11654 06ED4 11656 06ED6 11658 068DE 
11660 06EEO 11662 06EE2 11664 06EE4 11666 06EE6 11668 068EE 11670 06EFO 11672 06EF2 11674 06EF4 11676 06EF6 11678 068FE 
11680 06AE8 11682 06AEA 11684 06AEC 11686 06AEE 11688 06EE8 11690 06AF8 11692 06AFA 11694 06AFC 11696 06AFE 11698 06EF8 

11700 06F80 11702 06F82 11704 06F84 11706 06F86 11708 0698E 11710 06F90 11712 06F92 11714 06F94 11716 06F96 11718 0699E 
11720 06FAO 11722 06FA2 11724 06FA4 11726 06FA6 11728 069AE 11730 06FBO 11732 06FB2 11734 06FB4 11736 06FB6 11738 069BE 
1174{) 06FCO 11742 06FC2 11744 06FC4 11746 06FC6 11748 069CE 11750 06FDO 11752 06FD2 11754 06FD4 11756 06FD6 11758 069DE 
11760 06FEO 11762 06FE2 11764 06FE4 11766 06FE6 11768 069EE 11770 06FFO 11772 06FF2 11774 06FF4 11776 06FF6 11778 069FE 
11780 06BE8 11782 06BEA 11784 06BEC 11786 06BEE 11788 06FE8 11790 06BF8 11792 06BFA 11794 06BFC 11796 06BFE 11798 06FF8 

11800 06C88 11802 06C8A 11804 06C8C 11806 06C8E 11808 06E8A 11810 06C98 11812 06C9A 11814 06C9C 11816 06C9E 11818 06E9A 
11820 06CA8 11822 06CAA 11824 06CAC 11826 06CAE 11828 06EAA 11830 06CB8 11832 06CBA 11834 06CBC 11836 06CBE 11838 06EBA 
11840 06CC8 11842 06CCA 11844 06CCC 11846 06CCE 11848 06ECA 11850 06CD8 11852 06CDA 11854 06CDC 11856 06CDE 11858 06EDA 
11860 06CE8 11862 06CEA 11864 06CEC 11866 06CEE 11868 06EEA 11870 06CF8 11872 06CFA 11874 06CFC 11876 06CFE 11878 06EFA 
11880 06E8C 11882 06EAC 11884 06ECC 11886 06EEC 11888 06E8E 11890 06E9C 11892 06EBC 11894 06EDC 11896 06EFC 11898 06E9E 

11900 06088 11902 06D8A 11904 06D8C 11906 06D8E 11908 06F8A 11910 06D98 11912 06D9A 11914 06D9C 11916 06D9E 11918 06F9A 
11920 06DA8 11922 06DAA 11924 06DAC 11926 06DAE 11928 06FAA 11930 06DB8 11932 06DBA 11934 06DBC 11936 06DBE 11938 06FBA 
11940 06DC8 11942 06DCA 11944 06DCC 11946 06DCE 11948 06FCA 11950 06DD8 11952 06DDA 11934 06DDC 11956 06DDE 11958 06FDA 
11960 06DE8 11962 06DEA 11964 06DEC 11966 06DEE 11968 06FEA 11970 06DF8 11972 06DFA 11974 06DFC 11976 06DFE 11978 06FFA 
11980 06F8C 11982 06FAC 11984 06FCC 11986 06FEC 11988 06F8E 11990 06F9C 11992 06FBC 11994 06FDC 11996 06FFC 11998 06F9E 



1401 S/360 1401 S/360 1401 S/360 1401 S/360 1401 S/360 1401 S/360 1401 S/360 1401 S/360 1401 S/360 1401 S/360 

12000 07000 12002 07002 12004 07004 12006 07006 12008 07008 12010 07010 12012 07012 12014 07014 12016 07016 12018 07018 
12020 07020 12022 07022 12024 07024 12026 07026 12028 07028 12030 07030 12032 07032 12034 07034 12036 07036 12038 07038 
12040 07040 12042 07042 12044 07044 12046 07046 12048 07048 12050 07050 12052 07052 12054 07054 12056 07056 12058 07058 
12060 07060 12062 07062 12064 07064 12066 07066 12068 07068 12070 07070 12072 07072 12074 07074 12076 07076 12078 07078 
12080 07208 12082 0720A 12084 0720C 12086 0720E 12088 07608 12090 07218 12092 072lA 12094 0721C 12096 0721E 12098 07618 

12100 07100 12102 07102 12104 07104 12106 07106 12108 07108 12110 07110 12112 07112 12114 07114 12116 07116 12118 07118 
12120 07120 12122 07122 12124 07124 12126 07126 12128 07128 12130 07130 12132 07132 12134 07134 12136 07136 12138 07138 
12140 07140 12142 07142 12144 07144 12146 07146 12148 07148 12150 07150 12152 07152 12154 07154 12156 07156 12158 07158 
12160 07160 12162· 07162 12164 07164 12166 07166 12168 07168 12170 07170 12172 07172 12174 07174 12176 07176 12178 07178 
12180 07308 12182 0730A 12184 0730C 12186 0730E 12188 07708 12190 07318 12192 073lA 12194 0731C 12196 0731E 12198 07718 

12200 07200 12202 07202 12204 07204 12206 07206 12208 0700A 12210 07210 12212 07212 12214 07214 12216 07216 12218 070lA 
12220 07220 12222 07222 12224 07224 12226 07226 12228 0702A 12230 07230 12232 07232 12234 07234 12236 07236 12238 0703A 
12240 07240 12242 07242 12244 07244 12246 07246 12248 0704A 12250 07250 12252 07252 12254 07254 12256 07256 12258 0705A 
12260 07260 12262 07262 12264 07264 12266 07266 12268 0706A 12270 07270 12272 07272 12274 07274· 12276 07276 12278 0707A 
12280 07228 12282 0722A 12284 0722C 12286 0722E 12288 07628 12290 07238 12292 0723A 12294 0723C 12296 0723E 12298 07638 

12300 07300 12:02 07302 12304 07304 12306 07306 12308 0710A 12310 07310 12312 07312 12314 07314 12316 07316 12318 0711A 
12320 07320 12322 07322 12324 07324 12326 07326 12328 0712A 12330 07330 12332 07332 12334 07334 12336 07336 12338 0713A 
12340 07340 12342 07342 12344 07344 12346 07346 12348 0714A 12350 07350 12352 07352 12354 07354 12356 07356 12358 0715A 
12360 07360 12362 07362 12364 07364 12366 07366 12368 0716A 12370 07370 12372 07372 12374 07374 12376 07376 12378 0717A 
12380 07328 12382 0732A 12384 0732C 12386 0732E 12388 07728 12390 07338 12392 0733A 12394 0733C 12396 0733E 12398 07738 

)01 
12400 07400 12402 07402 I't:J 12404 07404 12406 07406 12408 0700C 12410 07410 12412 07412 12414 07414 12416 07416 12418 0701C 

I't:J 12420 07420 12422 07422 12424 07424 12426 07426 12428 0702C 12430 07430 12432 07432 12434 07434 12436 07436 12438 0703C (1) 
12440 07440 12442 07442 12444 07444 12446 07446 12448 0704C 12450 07450 12452 07452 12454 07454 12456 07456 12458 0705C ::i 

Q, 12460 07460 12462 07462 12464 07464 12466 07466 12468 0706C 12470 07470 12472 07472 12474 07474 12476 07476 12478 0707C .... 
12480 07248 12482 0724A 12484 0724C 12486 0724E 12488 07648 12490 07258 12492 0725A 12494 0725C 12496 0725E 12498 07658 >4 

"zJ 12500 07500 12502 07502 12504 07504 12506 07506 12508 0710C 12510 07510 12512 07512 12514 07514 12516 07516 12518 0711C 
12520 07520 12522 07522 12524 07524 12526 07526 12528 0712C 12530 07530 12532 07532 12534 07534 12536 07536 12538 0713C 

:so: 12540 07540 12542 07542 12544 07544 12546 07546 12548 0714C 12550 07550 12552 07552 12554 07554 12556 07556 12558 0715C 
0 12560 07560 12562 07562 12564 07564 12566 07566 12568 0716C 12570 07570 12572 07572 12574 07574 12576 07576 12578 0717C 
Q, 12580 07348 12582 0734A 12584 0734C 12586 0734E 12588 07748 12590 07358 12592 0735A 12594 0735C 12596 0735E 12598 07758 (1) .... 

12600 07600 12602 07602 12604 07604 12606 07606 12608 0700E 12610 07610 12612 07612 12614 07614 12616 07616 12618 0701E 
.t:: 12620 07620 12622 07622 12624 07624 12626 07626 12628 0702E 12630 07630 12632 07632 12634 07634 12636 07636 12638 0703E 0 

12640 07640 12642 07642 12644 07644 12646 07646 12648 0704E 12650 07650 12652 07652 12654 07654 12656 07656 12658 0705E 
)01 12660 07660 12662 07662 12664 07664 12666 07666 12668 0706E 12670 07670 12672 07672 12674 07674 12676 07676 12678 0707E Q, 

12680 07268 12682 0726A 12684 0726C 12686 0726E 12688 07668 12690 07278 12692 0727A 12694 0727C 12696 0727E 12698 07678 0.. 
11 
(1) 

12700 07700 12702 07702 12704 07704 12706 07706 12708 0710E 12710 07710 12712 07712 12714 07714 12716 07716 12718 0711E CI) 
CI) 12720 07720 12722 07722 12724 07724 12726 07726 12728 0712E 12730 07730 12732 07732 12734 07734 12736 07736 12738 0713E 
(') 12740 07740 12742 07742 12744 07744 12746 07746 12748 0714E 12750 07750 12752 07752 12754 07754 12756 07756 12758 0715E 
0 1276.0 07760 12762 07762 12764 07764 12766 07766 12768 0716E 12770 07770 12772 07772 12774 07774 12776 07776 12778 0717E ::s 12780 07368 12782 0736A 12784 0736C 12786 0736E 12788 07768 12790 07378 12792 0737A 12794 0737C 12796 0737E 12798 07778 <: 
CD 
11 12800 07408 12802 0740A 12804 0740C 12806 0740E 12808 0760A 12810 07418 12812 074lA 12814 0741C 12816 0741E 12818 076lA CI) 

12820 07428 12822 0742A 12824 0742C 12826 0742E 12828 0762A 12830 07438 12832 0743A 12834 0743C 12836 0743E 12838 0763A ..... 
0 12840 07448 12842 0744A 12844 0744C 12846 0744E 12848 0764A 12850 07458 12852 0745A 12854 0745C 12856 0745E 12858 0765A ::s 12860 07468 12862 0746A 12864 0746C 12866 0746E 12868 0766A 12870 07478 12872 0747A 12874 0747C 12876 0747E 12878 0767A 
t-3 12880 0760C 12882 0762C 
S1I 

12884 0764C 12886 0766C 12888 0760E 12890 0761C 12892 0763C 12894 0765C 12896 0767C 12898 0761E 

t:r 
12900 07508 12902 0750A 12904 0750C 12906 0750E 12908 0770A 12910 07518 12912 075lA 12914 0751C 12916 0751E 12918 0771A .... 

(1) 12920 07528 12922 0752A 12924 0752e 12926 0752E 12928 0772A 12930 07538 12932 0753A 12934 0753C 12936 0753E 12938 0773A 
12940 07548 12942 0754A 12944 0754C 12946 0754E 12948 0774A 12950 07558 12952 0755A 12954 0755C 12956 0755E 12958 0775A 

I-' 12960 07568 12962 0756A 12964 0756C 12966 0756E 12968 0776A 12970 07578 12972 0757A 12974 0757C 12976 0757E 12978 0777A 
I-' 12980 0770C 12982 0772C 12984 0774e 12986 0776C 12988 0770E 12990 0771C 12992 0773C 12994 0775C 12996 0777C 12998 077lE I-' 



I-' 1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 5/360 1401 $/360 1401 5/360 1401 5/360 p 
IV 

13000 07080 13002 07082 13004 07084 13006 07086 13008 07088 13010 07090 13012 07092 13014 07094 13016 07096 13018 07098 
13020 070AO 13022 070A2 13024 070A4 13026 070A6 13028 070A8 13030 070BO 13032 070B2 13034 070B4 13036 070B6 13038 070B8 
13040 070CO 13042 070C2 13044 070C4 13046 070C6 13048 070C8 13050 070DO 13052 070D2 13054 070D4 13056 070D6 13058 070D8 
13060 070EO 13062 070E2 13064 070E4 13066 070E6 13068 070E8 13070 070FO 13072 070F2 13074 070F4 13076 070F6 13078 070F8 
13080 07288 13082 0728A 13084 0728C 13086 0728E 13088 07688 13090 07298 13092 0729A 13094 0729C 13096 0729E 13098 07698 

13100 07180 13102 07182 13104 07184 13106 07186 13108 07188 13110 07190 13112 07192 13114 07194 13116 07196 13118 07198 
13120 071AO 13122 071A2 13124 07lA4 13126 07lA6 13128 07lA8 13130 071BO 13132 071B2 13134 071B4 13136 071B6 13138 071B8 
13140 071CO 13142 071C2 13144 071C4 13146 071t:6 13148 071C8 13150 071DO 13152 071D2 13154 071D4 13156 071D6 13158 071D8 
13160 071EO 13162 071E2 13164 071E4 13166 071E6 13168 071E8 13170 071FO 13172 071F2 13174 071F4 13176 07lF6 13178 071F8 
13180 07388 13182 0738A 13184 0738C 13186 0738E 13188 07788 13190 07398 13192 0739A 13194 0739C 13196 0739E 13198 07798 

13200 07280 13202 07282 13204 07284 13206 07286 13208 0708A 13210 07290 13212 07292 13214 07294 13216 07296 13218 0709A 
13220 072AO 13222 072A2 13224 072A4 13226 072A6 13228 070AA 13230 072BO 13232 072B2 13234 072B4 13236 072B6 13238 070BA 
13240 072CO 13242 072C2 13244 072C4 13246 072C6 13248 070CA 13250 072DO 13252 072D2 13254 072D4 13256 072D6 13258 070DA 
13260 072EO 13262 072E2 13264 072E4 13266 072E6 13268 070EA 13270 072FO 13272 072F2 13274 072F4 13276 072F6 13278 070FA 
13280 072A8 13282 072AA 13284 072AC 13286 072AE 13288 076A8 13290 072B8 13292 072BA 13294 072BC 13296 072BE 13298 076B8 

13300 07380 13302 07382 13304 07384 13306 07386 13308 0718A 13310 07390 13312 07392 13314 07394 13316 07396 13318 0719A 
13320 073AO 13322 073A2 13324 073A4 13326 073A6 13328 07lAA 13330 073BO 13332 073B2 13334 073B4 13336 073B6 13338 071BA 
13340 073CO 13342 073C2 13344 073C4 13346 073C6 13348 071CA 13350 073DO 13352 073D2 13354 073D4 13356 073D6 13358 071DA 
13360 073EO 13362 073E2 13364 073E4 13366 073E6 13368 071EA 133·70 073FO 13372 073F2 13374 073F4 13376 073F6 13378 071FA 
13380 073A8 13382 073AA 13384 073AC 13386 073AE 13388 077A8 13390 073B8 13392 073BA 13394 073BC 13396 073BE 13398 077B8 

13400 07480 13402 07482 13404 07484 13406 07486 13408 0708C 13410 07490 13412 07492 13414 07494 13416 07496 13418 0709C 
13420 074AO 13422 074A2 13424 074A4 13426 074A6 13428 070AC 13430 074BO 13432 074B2 13434 074B4 13436 074B6 13438 070BC 
13440 074CO 13442 074C2 13444 074C4 13446 074C6 13448 070CC 13450 074DO 13452 074D2 13454 074D4 13456 074D6 13458 070DC 
13460 074EO 13462 074E2 13464 074E4 13466 074E6 13468 070EC 13470 074FO 13472 074F2 13474 074F4 13476 074F6 13478 070FC 
13480 072C8 13482 072CA 13484 072CC 13486 072CE 13488 076C8 13490 072D8 13492 072DA 13494 o 72 DC 13496 072DE 13498 076D8 

13500 07580 13502 07582 13504 07584 13506 07586 13508 0718C 13510 07590 13512 07592 13514 07594 13516 07596 13518 0719C 
13520 075AO 13522 075A2 13524 075A4 13526 075A6 13528 07lAC 13530 075BO 13532 075B2 13534 075B4 13536 075B6 13538 071BC 
13540 075CO 13542 075C2 13544 075C4 13546 075C6 13548 071CC 13550 075DO 13552 075D2 13554 075D4 13556 075D6 13558 071DC 
13560 075EO 13562 075E2 13564 075E4 13566 075E6 13568 071EC 13570 075FO 13572 075F2 13574 075F4 13576 075F6 13578 071FC 
13580 073C8 13582 073CA 13584 073CC 13586 073CE 13588 077C8 13590 073D8 13592 073DA 13594 073DC 13596 073DE 13598 077D8 

13600 07680 13602 07682 13604 07684 13606 07686 13608 0708E 13610 07690 13612 07692 13614 07694 13616 07696 13618 0709E 
13620 076AO 13622 076A2 13624 076A4 13626 076A6 13628 070AE 13630 076BO 13632 076B2 13634 076B4 13636 076B6 13638 070BE 
13640 076CO 13642 076C2 13644 076C4 13646 076C6 13648 070CE 13650 076DO 13652 076D2 13654 076D4 13656 076D6 13658 0700E 
13660 076EO 13662 076E2 13664 076E4 13666 076E6 13668 070EE 13670 076FO 13672 076F2 13674 076F4 13676 076F6 13678 070FE 
13680 072E8 13682 072EA 13684 072EC 13686 072EE 13688 076E8 13690 072F8 13692 072FA 13694 072FC 13696 072FE 13698 076F8 

13700 07780 13702 07782 13704 07784 13706 07786 13708 0718E 13710 07790 13712 07792 13714 07794 13716 07796 13718 0719E 
13720 077AO 13722 077A2 13724 077A4 13726 077A6 13728 07lAE 13730 077BO 13732 077B2 13734 077B4 13736 077B6 13738 071BE 
13740 077CO 13742 077C2 13744 077C4 13746 077C6 13748 071CE 13750 077DO 13752 077D2 1375.:f 077D4 13756 07706 13758 0710E 
13760 077EO 13762 077E2 13764 077E4 13766 077E6 13768 071EE 13770 077FO 13772 077F2 13774 077F4 13776 077F6 13778 071FE 
13780 073E8 13782 073EA 13784 073EC 13786 073EE 13788 077E8 13790 073F8 13792 073FA 13794 073FC 13796 073FE 13798 077F8 

13800 07488 13802 0748A 13804 0748C 13806 0748E 13808 0768A 13810 07498 13812 0749A 13814 0749C 13816 0749E 13818 0769A 
13820 074A8 13822 074AA 13824 074AC 13826 074AE 13828 076AA 13830 074B8 13832 074BA 13834 074BC 13836 074BE 13838 076BA 
13840 074C8 13842 074CA 13844 074CC 13846 074CE 13848 076CA 13850 074D8 13852 074DA 13854 074DC 13856 074DE B858 0760A 
13860 074E8 13862 074EA 13864 074EC 13866 074EE 13868 076EA 13870 074F8 13872 074FA 13874 074FC 13876 074FE 13878 076FA 
13880 0768C 13882 076AC 13884 076CC 13886 076EC 13888 0768E 13890 0769C 13892 076BC 13894 076DC 13896 076FC 13898 0769E 

13900 07588 13902 0758A 13904 0758C 13906 0758E 13908 0778A 13910 07598 13912 0759A 13914 0759C 13916 0759E 13918 0779A 
13920 075A8 13922 075AA 13924 075AC 13926 075AE 13928 077AA 13930 075B8 13932 075BA 13934 075BC 13936 075BE 13938 077BA 
13940 075C8 13942 075CA 13944 075CC 13946 075CE 13948 077CA 13950 075D8 13952 0750A 13954 0750C 13956 0750E 13958 077DA 
13960 075E8 13962 075EA 13964 075EC 13966 075EE 13968 077EA 13970 075F8 13972 075FA 13974 075FC 13976 075FE 13978 077FA 
13980 0778C 13982 077AC 13984 077CC 13986 077EC 13988 0778E 13990 0779C 13992 077BC 13994 077DC 13996 077FC 13998 0779E 



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 

14000 07800 14002 07802 14004 07804 14006 07806 14008 07808 14010 07810 14012 07812 14014 07814 14016 07816 14018 07818 
14020 07820 14022 07822 14024 07824 14026 07826 14028 07828 14030 07830 14032 07832 14034 07834 14036 07836 14038 07838 
14040 07840 14042 07842 14044 07844 14046 07846 14048 07848 14050 07850 14052 07852 14054 07854 14056 07856 14058 07858 
14060 07860 14062 07862 14064 07864 14066 07866 14068 07868 14070 07870 14072 07872 14074 07874 14076 07876 14078 07878 
14080 07A08 14082 07AOA 14084 07AOC 14086 07AOE 14088 07E08 14090 07A18 14092 07A1A 14094 07AIC 14096 07A1E 14098 07E18 

14100 07900 14102 07902 14104 07904 14106 07906 14108 07908 14110 07910 14112 07912 14114 07914 14116 07916 14118 07918 
14120 07920 14122 07922 14124 07924 14126 07926 14128 07928 14130 07~30 14132 07932 14134 07934 14136 07936 14138 07938 
14140 07940 14142 07942 14144 07944 14146 07946 14148 07948 14150 07950 14152 07952 14154 07954 14156 07956 14158 07958 
14160 07960 14162 07962 14164 07964 14166 07966 14168 07968 14170 07970 14172 07972 14174 07974 14176 07976 14178 07978 
14180 07B08 14182 07BOA 14184 07BOC 14186 07BOE 14188 07F08 14190 07B18 14192 07B1A 14194 07BIC 14196 07BIE 14198 07F18 

14200 07AOO 14202 07A02 14204 07A04 14206 07A06 14208 0780A 14210 07AI0 14212 07A12 14214 07A14 14216 07A16 14218 0781A 
14220 07A20 14222 07A22 14224 07A24 14226 07A26 14228 0782A 14230 07A30 14232 07A32 14234 07A34 14236 07A36 14238 0783A 
14240 07A40 14242 07A42 1-4244 07A44 H246 07A46 14248 0784A 14250 07A50 14252 07A52 14254 07A5~ 14256 07A56 14258 0785A 
14260 07A60 14262 07A62 14264 07A64 14266 07A66 14268 0786A 14270 07A70 14272 07A72 14274 07A74 14276 67A76 14278 0787A 
14280 07A28 14282 07A2A 14284 07A2C 14286 07A2E 14288 07E28 14290 07A38 14292 07A3A 14294 07A3C 14296 07A3E 14298 07E38 

14300 07BOO 14302 07B02 14304 07B04 14306 07B06 14308 0790A 14310 07BI0 14312 07B12 14314 07B14 14316 07B16 14318 0791A 
14320 07B20 14322 07B22 14324 07B24 14326 07B26 14328 0792A 14330 07B30 14332 07B32 14334 07B34 14336 07B36 14338 0793A 
14340 07B40 14342 07B42 14344 07B44 14346 07B46 14348 0794A 14350 07B50 14352 07B52 14354 07B54 14356 07B56 14358 0795A 
14360 07B60 14362 07B62 14364 07B64 14366 07B66 14368 0796A 14370 07B70 14372 07B72 14374 07B74 14376 07B76 14378 0797A 
14380 07B28 14382 07B2A 14384 07B2C 14386 07B2E 14388 07F28 14390 07B38 14392 07B3A 14394 07B3C 14396 07B3E 14398 07F38 

)I' 
14400 07COO 14402 tU 07C02 14404 07C04 14406 07C06 14408 0780C 14410 07C10 14412 07C12 14414 07C14 14416 07C16 14418 0781C 

tU 14420 07C20 14422 07C22 14424 07C24 14426 07C26 14428 0782C 14430 07C30 14432 07C32 14434 07C34 14436 07C36 14438 0783C m 14440 07C40 14442 07C42 14444 07C44 14446 07C46 14448 0784C 14450 07C50 14452 07C52 14454 07C54 14456 07C56 14458 0785C 
0.. 14460 07C60 14462 07C62 14464 07C64 14466 07C66 14468 0786C 14470 07C70 14472 07C72 14474 07C74 14476 07C76 14478 0787C .... 
>4 14480 07A48 14482 07A4A 14484 07A4C 14486 07A4E 14488 07E48 14490 07A58 14492 07A5A 14494 07A5C 14496 07A5E 14498 07E58 
I"Ij 

14500 07000 14502 07002 14504 07004 14506 07006 14508 0790C 14510 07010 14512 07012 14514 07014 14516 07016 14518 0791C .. 
14520 07020 14522 07022 14524 07024 14526 07026 14528 0792C 14530 07030 14532 07032 14534 07034 14536 07036 14538 0793C 

~ 14540 07040 14542 07042 14544 07044 14546 07046 14548 0794C 14550 07050 14552 07052 14554 07054 14556 07056 14558 0795C 
0 14560 07060 14562 07D62 14564 07064 14566 07066 14568 0796C 14570 07070 14572 07072 14574 07074 14576 07076 14578 0797C 
0.. 14580 07B48 14582 07B4A 14584 07B4C 14586 07B4E 14588 07F48 14590 07B58 14592 07B5A 14594 07B5C 14596 07B5E 14598 07F58 (1) .... 
~ 

14600 07EOO 14602 07E02 14604 07E04 14606 07E06 14608 0780E 14610 07E10 14612 07E12 14614 07E14 14616 07E16 14618 0781E 
0 14620 07E20 14622 07E22 14624 07E24 14626 07E26 14628 0782E 14630 07E30 14632 07E32 14634 07E34 14636 07E36 14638 0783E 

)I' 
14640 07E40 14642 07E42 14644 07E44 14646 07E46 14648 0784E 14650 07E50 14652 07E52 14654 07E54 14656 07E56 14658 0785E 

0.. 14660 07E60 14662 07E62 14664 07E64 14666 07E66 14668 0786E 14670 07E70 14672 07E72 14674 07E74 14676 07E76 14678 0787E 
c" 14680 07A68 14682 07A6A 14684 07A6C 14686 07A6E 14688 07E68 14690 OiA78 14692 07A7A 14694 07A7C 14696 07A7E 14698 07E78 
Ii 
(1) 

14700 07FOO 14702 07F02 14704 07F04 14706 07F06 14708 en 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 
n 14740 07F40 14742 07F42 14744 07F44 14746 07F46 14748 0794E 14750 07F50 14752 07F52 14754 07F54 14756 07F56 14758 0795E 
0 14760 07F60 14762 07F62 14764 07F64 14766 07F66 14768 0796E 14770 07F70 14772 07F72 14774 07F74 14776 07F76 14778 0797E 
=' 14780 07B68 14782 07B6A 14784 07B6C 14786 07B6E 14788 07F68 14790 07B78 14792 07B7A 14794 07B7C 14796 07B7E 14798 07F78 < 
(1) 
Ii 14800 07C08 14802 07COA 14804 07COC 14806 07COE 14808 07EOA 14810 07C18 14812 07ClA 14814 07C1C 14816 07CIE 14818 07E1A en .... 14820 07C28 14822 07C2A 14824 07C2C 14826 07C2E 14828 07E2A 14830 07C38 ,14832 07C3A 14834 07C3C 14836 07C3E 14838 07E3A 
0 14840 07C48 14841 07C4A 14844 07C4C 14846 07C4E 14848 07E4A 14850 07C58 14852 07C5A 14854 07C5C 14856 07C5E 14858 07E5A =' 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 07E1C 14892 07E3C 14894 07E5C 14896 07E7C 14898 07E1E 
gJ 
tr 

14900 07008 14902 0700A 14904 0700C 14906 14908 07018 14912 070lA 14914 0701C 14916 0701E 14918 07F1A I-' 0700E 07FOA 14910 
(1) 14920 07028 14922 0702A 14924 0702C 14926 0702E 14928 07F2A 14930 07038 14932 0703A 14934 0703C 14936 0703E 14938 07F3A 

14940 07048 14942 0704A 14944 0704C 14946 0704E 14948 07F4A 14950 07058 14952 0705A 14954 0705C 14956 0705E 14958 07F5A 
~ 14960 07068 14962 0706A 14964 0706C 14966 0706E 14968 07F6A 14970 07078 14972 0707A 14974 0707C 14976 0707E 14978 07F7A 
~ 14980 07FOC 14982 07F2C 14984 07F4C 14986 07F6C 14988 07FOE 14990 07F1C 14992 07F3C 14994 07F5C 14996 07F7C 14998 07F1E w 



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

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

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 07804 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 150'96 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 07A02 15254 07A04 15256 07A06 15258 0780A 
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 07B85 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 07BB6 15338 079BA 
15340 07BCO 15342 07BC2 15344 07BC4 15346 07BC6 15348 079CA 15350 07BOO 15352 07B02 15354 07B04 15356 07B06 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 o 7 BAA 15384 07BAC 15386 07BAE 15388 07FA8 15390 07BB8 15392 07BBA 15394 07BBC 15396 07BBE 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 07A08 15492 07AOA 15494 07AOC 15496 07ADE 15498 07E08 

15500 07080 15502 07082 15504 07084 15506 07086 15508 0798C 15510 07090 15512 07092 15514 07094 15516 07096 15518 0799C 
15520 070AO 15522 070A2 15524 070A4 15526 070A6 15528 079AC 15530 070BO 15532 070B2 15534 070B4 15536 070B6 15538 079BC 
15540 070CO 15542 070C2 15544 070C4 15546 070C6 15548 079CC 15550 07000 15552 07002 15554 07004 15556 07DD6 15558 0790C 
15560 07DEO 15562 070E2 15564 070E4 15566 07DE6 15568 079EC 15570 070FO 15572 070F2 15574 070F4 15576 070F6 15578 079FC 
15580 07BC8 15582 07BCA 15584 07BCC 15586 07BCE 15588 07FC8 15590 07B08 15592 07BOA 15594 07BOC 15596 07BOE 15598 07FD8 

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 078DE 
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 07AF8 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 07FD4 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 07COE 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 07EOC 15896 07EFC 15898 07E9E 

15900 07088 15902 0708A 15904 0708C 15906 0708E 15908 07F8A 15910 07098 15912 0709A 15914 0709C 15916 0709E 15918 07F9A 
15920 070A8 15922 07DAA 15924 070AC 15926 070AE 15928 07FAA 15930 070B8 15932 070BA 15934 070BC 15936 07DBE 15938 07FBA 
15940 070C8 15942 070CA 15944 070CC 15946 07DCE 15948 07FCA 15950 07008 15952 070DA 15954 0700C 15956 070DE 15958 07FOA 
15960 070E8 15962 070EA 15964 070EC 15966 070EE 15968 07FEA 15970 07DF8 15972 070FA 15974 07DFC 15976 07DFE 15978 07FFA 
15980 07F8C 15982 07FAC 15984 07FCC 15986 07FEC 15988 07F8E 15990 07F9C 15992 07FBC 15994 07FOC 15996 07FFC 15998 07F9E 



APPENDIX G: CALCULATION OF MODEL 30 STORAGE REQUIREMENTS 

The total storage requirement of the 
Model 30 is the sum of the following: 

1. Size of the user's DOS/360 supervisor 

2. size of the 1400 
simulated 

system to be 

3. Amount of storage reserved for multi­
programming (value assigned to the 
symbolic parameter MPGMBLK times 2048) 

4. Amount of 
magnetic-tape 
assigned to 
BUFSIZE) 

storage reserved for 
I/O buffers (value 

the symbolic parameter 

5. Size of the generated Emulator Program 

Requirements (1) through (4) can be 
easily determined. The size of the 
generated Emulator Program, requirement 
(5), can be estimated 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 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 share routines or con­
stants 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 
contains the estimates of bytes required 
for the Emulator-Program generation: 

Parameter 

Fixed Overhead 
CATALOG=YES 
FETCH=YES 
EOJAADR 
EOJBADR 
HALTS=.YES 
TIMER=YES 
SYSIO=ipl (use Table 17) 

3550 
770 
305 

20 
20 

310 
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. 

DISKDR=n (n:t'O) 
DISKDR=130n 

1650 
1650 

DISKDR=1405 
DVOL=YES (for 1311 support) 
DVOL=YES (for 1405 or 1301 support) 
SCAN=YES and SCAN360=NO 
SCAN=YES and SCAN360=YES 
TRACKOP=YES (not 1405) 
TRACKOP=YES (1405) 
VERIFY=YES (not 1405) 
VERIFY=YES (1405) 
SECTORS=n 

TAPEDR=n (n*O) 
TAPEMOD=MXEDPAR 
TAPLDMD=YES 
TAPERRS=LOG 
TAPERRS=LST 
TAPERRS=LOGCHAR 
TAP ERRS=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 

PCH140G=1402 and PCH360=2520 or 1442 
PUNcHSS=YES 
COLBINP=YES 

PCH1400=1442 and PCH360=2540 
PUNCHSS=YES 
COLBINP=YES 

PCH1400=1442 and PCH360=2520 or 1442 
PUNCHSS=YES 
COLBINP=YES 

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

PCH1400=1444 and PCH360=2520 or 1442 
PUNCHSS=YES 
COLBINP=YES 

PTR1400=1403 
PTR1400=1404 
PTR1400=1443 
CARRCTL=YES 
PFR=YES or COM 
COL51=YES 

OSDUMP=YES and ERROPNG=NO 
OSDUMP=YES and ERROPNG=YES 
ERROPNG=YES and OSDUMP=NO 
OSDISK=YES 
OSTAPE=YES 
OSDISK=YES and/or OSTAPE=YES 
OSADDR=YES 
OSALTER=YES 
OSDSPLY=YES or nn 

620 
1045 

805 
610 
860 
280 
390 
325 
280 

124n 

1155 
1185 

240 
920 
910 
695 
685 
350 

550 
200 

1230 
450 
100 

1530 

640 
100 
840 
500 
100 
740 
660 
100 
480 
490 

50 
400 
490 

50 
480 
350 

50 
380 

580 
1100 

450 
550 
270 
100 

810 
840 
860 
780 
660 
100 

80 
50 
75 
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Table 17. Model 30 SYSIO Storage Estimates 
r-------T-------T-------T-------T---------, 
lip I 1 = 0 I 1 = 1 I 1 = 2 I 1 = 3 I 

b-------+-------+-------+-------+---------~ 
I 00 I 0 I 260 I 490 I 330 I 
~-------+-------+-------+-------+---------~ 
I 01 I 260 I 520 I 750 I 600 I 
b-------+-------+-------+-------+---------~ 
I 02 I 550 I 800 I 1030 I 880 I 

~-------+-------+-------+-------+---------~ 
I 03 I 400 I 660 I 890 I 730 I 
b-------+-------+-------+-------+---------i 
I 10 I 140 I 400 I 630 I 470 I 
~-------+-------+-------+-------+---------i 
I 11 I 400 I 660 I 890 I 740 I 
~-------+-------+-------+-------+---------i 
I 12 I 690 I 940 I 1170 I 1020 I 

~-------+-------+_------+-------+---------i 
I 13 I 550 I 800 I 1030 I 880 I 
~-------+-------+_------+-------+---------i 
I 20 I 300 I 520 I 720 I 600 I 
~-------+-------+_------+-------+---------i 
I 21 I 530 I 780 I 1010 I 890 I 
t-------+-------+_------+-------+---------~ 
I 22 I 840 t 1090 I 1330 I 1170 I 
~-------+-------+-------+-------+---------~ 
I 23 I 700 I 950 I 1180 I 1030 I 
b-------+-------+_------+-----+---------i 
I 30 I 180 I 440 I 670 I 520 I 

~-------+-------+-------+-------+---------i 
I 31 I 450 I 700 I 930 I 780 I 
~-------+-------+-------+-------+---------i 
I 32 I 730 I 990 I 1210 I 1060 I 
~-------+-------+_------+-------+---------i 
I 33 I 580 I 840 I 1090 I 920 I L-______ ~ _____ ~ __ ----~ _______ ~ _________ J 
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OSENTER=YES 
OSINQRY=YES 
OSINQRY=1400 
OSINQRY=YES and DISKDR=O 
OSINQRY=YES and DISKDR#O 

70 
480 
360 

2980 
2980-100n 

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

OSINQRY#NO and/or OSENTER=YES 280 
OSINQRY#NO and/or OSDSPLY#NO 250 
OSDSPLY#NO and/or OSENTER=YES 70 
OSENTER=YES and/or OSALTER=YES and/or 

OSADDR=YES and/or OSDSPLY=YES 165 
OSDUMP=YES and/or OSDSPLY=YES and/or 

OSALTER=YES and/or OSENTER=YES and/or 
OSADDR=YES and/or OSTAPE=YES and/or 
OSINQRY=YES and/or OSISK=YES 295 

Sample Worksheet for computing Model 30 
Storage Requirements 

1. DOS supervisor size 

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

3. Size of foreground area 
(MPGBLK*2048) 

4. Tape I/O area (same as 
BUFSIZE value) 

5. Emulator-Program size 

Total main storage required 



APPENDIX H: 

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

1. The constant 16,384 (beginning of 1400 
memory) 

2. Size of the 1400 
simulated 

system to be 

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 multi­
programming (value assigned to the 
symbolic parameter ~PGMBLK times 2048) 

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 
estimat!d by uS1ng the list of storage 
estimates in this appendix. 

The storage estimates for parameters 
listed more than once in the list should be 
included for each statement that is true. 
Parameters that do not 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 

I Fixed OVerhead 
CATALOG=YES 
FETCH=YES 
EOJAADR=nnnnn 
EOJBADR=nnnnn 
HALTS=YES 
TlMER=YES 
SYSIO=ipl (use Table 18) 

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 18. 

CALCULATION OF MODEL 40 STORAGE REQUIREMENTS 

DISKDR=n (n*O) 
DISKDR=130n 
OISKDR=1405 

2360 
2360 
1045 
1100 

860 
DVOL=YES (for 1311 support) 
DVOL=YES (for 1405 or 1301 support) 
SCAN=YES and SCAN360=NO 685 

1200 
350+(2980-100n) 

(where n=sectors) 
1360 

455 
455 

148n 

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

TRACKOP=YES 
VERI FY=YES 
VERIFY=YES 
SECTORS=n 

(1405) 
(not 1405) 
(1405) 

TAP EDR= n (n*O) 
TAPEMOD=MXEDPAR 
TAPLDMD=YES 
TAPERRS=LOG 
TAPERRS=LST 
TAPERRS=LOGCHAR 
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 

PCH1400=1402 and PCH360=2520 or 1442 
PUNCHSS=YES 
COLBINP=YES 

PCH1400=1442 and PCH360=2540 
PUNCHSS=YES 
COLBINP=YES 

PCH1400=1442 and PCH360=2520 or 1442 
PUNCHSS=YES 
COLBINP=YES 

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

PCH1400=1444 and PCH360=2520 or 1442 
PUNCHSS=YES 
COLBINP=YES 

PTR1400=1403 
PTR1400=1443 
PTR1400=1404 
CARRCTL=YES 
PFR=YES or COM 
COL 51=YES 

OSDUMP=YES and ERROPNG=NO 
OSOUMP=YES and ERROPNG=YES 
ERROPNG=YES and OSDUMP=NO 
OSDISK=YES 
OSTAPE=YES 
OSDISK=YES and/or OSTAPE=YES 

1830 
920 
250 
940 
990 
700 
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 
100 
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Table 18. Model 40 SYSIO Storage Estimates 
r-------T-------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 
I 01 I 260 I 520 I 750 I 600 I 
~-------+-------+-------+-------+---------~ 
I 02 I 550 I 800 I 1030 I 880 I 
~-------+-------+-------+-------+---------i 
I 03 I 400 I 660 I 890 I 730 I 
~-------+-------+-------+-------+---------~ 
I 10 I 140 I 400 I 630 I 470 I 
~-------+-------+-------+-------+---------i 
I 11 I 400 I 660 I 890 I 740 I 
~------+-------+-------+-------+---------~ 
I 12 I 690 I 940 I 1170 I 1020 I 
~-------+-------+-------+-------+---------~ 
I 13 I 550 I 800 I 1030 I 880 I 
~-------+-------+-------+-------+---------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 11090 11330 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 
I 32 I 730 I 990 I 1210 I 1060 I 
~-------+-------+-------+-------+---------~ 
I 33 I 580 I 840 I 1090 I 920 I L _______ ~ _______ i-______ ~ _______ ~ _________ J 
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OSADDR=YES 
OSALTER=YES 
OSDSPLY=YES or nn 
OSENTER=YES 
OSINQRY=YES 
OSINQRY=1400 
OSINQRY=YES and DISKDR=O 
OSINQRY=YES and DISKDR~O 

645 

~~ 
125 
935 
815 

2980 
2980-100n 

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

OSENTER=YES and/or OSINQRY~NO 505 
OSENTER=YES and/or OSALTER=YES and/or 515 

OSADDR=YES and/or OSDSPLY=YES 

sample Worksheet for computing Model 40 
Storage Requirements 

1. Use the constant 16,384 
for the beginning of 1400 
memory 

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

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

4. Size of foreground area 
(MPGMBLK*2048) 

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 program also reads 
and writes on tape. 

The sample programs consist of 1400 
object programs and the source statements 
as w~ll 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 
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 

// JOB EUJOBl 
// OPTION LIST,DECK,XREF 
// EXEC ASSEMBLY 

APPENDIX I: SAMPLE PROGRAMS 

sample program, using the Emulator 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 
specify EU30 for the Model 30, or EU40 for 
the Model 40. All underscored parameters 
in control cards 004 through 008 must be 
tailored to the user's System/360 configu­
ration. Table 8 can be used to select 
model numbers for the punch, printer and 
reader in control cards 004 and 005. Con­
trol cards 006, 007, and 008 should be 
omitted if the system configuration does 
not include a tape drive. If the configu­
ration includes a tape drive, "SYSnnn" 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 
"Execution of Sample Program." 

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 EU40 for the Model 40. 
All underscored parameters in control cards 
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-

EUSAMPL [EU301 PCH1400=1402,PCH360=nnnn,PTR1400=1403,PTR360=nnnn, 
EU40J RDR1400=1402,RDR360=nnnn,SIZ1400=4,OSINQRY=1400, 

BLKSIZ1=0081,BUFSIZE=0081,HALTS=YES, 
TAPEDR=1,TAPE1=SYSnnn,TAPE2=SYSnnn,TAPE3=SYSnnn, 
TAPE4=SYSnnn" TAPE5=SYSnnn, TAPE6=SYSnnn 

X 
X 
X 
X 

001 
002 
003 
004 
OOS 
006 
007 
008 
009 
010 
011 

/* 
/& 

END ACOMPOl 

• Figure 10. Emulator Program Generation for 1401/1460 Sample Program 
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// JOB EUJOB2 
// OPTION LIST,DECK,XREF 
// EXEC ASSEMBLY 
EUSAMP [EU3~ PCH1400=1442,PCH360=nnnn,PTR1400=1443,PTR360=nnnn, 

EU4~ RDR1400=1442,RDR360=nnnn,SIZ1400=4,OSINQRY=1400, 
BLKSIZ1=0081,BUFSIZE=0081,HALTS=YES, 
TAPEDR=1,TAPE1=SYSnnn,TAPE2=SYSnnn,TAPE3=SYSnnn, 
TAPE4=SYSnnn,TAPE5=SYSnnn,TAPE6=SYSnnn 

X 
X 
X 
X 

001 
002 
003 
004 
005 
006 
007 
008 
009 
010 
011 

/* 
/& 

END ACOMPOl 

• Figure 11. Emulator Program Generation for 1440 Sample Program 

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. 
Far 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 1S 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 /& ~ 
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. The arrangement of the 
cards for the catalog run is as follows: 

// JOB CATALOG euname TO CORE IMAGE LIBRARY 
// OPTION CATAL 

/* 

PHASE euname,* 
INCLUDE , (ACOMPOO) 
PHASE eunameX,ACOMPOO+nnn (for Model 30) 

or 
PHASE eunameX,nnn (for Model 40) 
INCLUDE , (ACOMP01) 
INCLUDE 

(Place emulator object module here) 

ENTRY EUENTRY 
// EXEC LNKEDT 
/& 

120 

where "euname" is the name of the generated 
Emulator Program (i.e., EUSAMPL or EUSAMP), 
and "nnn" is the size of the emulator 
communications region (variable). 

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 

/* 
/& 

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 are 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 
configuration does not 
if standard tape drive 
made during DOS system 
standard tape drive 
not made, complete the 
follows: 

card if system 
include tape, or 
assignments were 
generation. If 
assignments were 
// ASSGN card as 



// 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 EUSAMP 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 rrogram, 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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* 0001 
* 0002 
// JOB SAMPLE PROGRAM FOR THE EMULATOR PROGRAM 1401/1460 0003 
// ASSGN SYSNNN,X'CUU' SPECIFY 1400 TAPE 1 IF SYSTEM HAS TAPE 0004 
// UPSI 01 0005 
// EXEC INSERT NAME OF EMULATOR PROGRAM 0006 
// 1400 S1401.1,1",1~,T,00730 0007 
,008015,022026,030034,041,045,053L0721001026 /0991,001/00111610 1 0008 
L096116,105106,110110B101/199,027A099029<027B001100 B026 0009 
,008015,022029,036040L071131,1041081001/080,001V00600611M217159,004174M BOOT0010 
L070162,116117,124131,136140,1471481001M218M003S224005AV108005KM007220 LOAD0011 
L069192,156170,174181,189001,0010011001M219000<000A223159B193219 B124 LOAD0012 
L071224,197205,212216, 218219, 221224B100S219B174220 M124170B15607< 0011 LOAD0013 
33353 /332 / / ,001101 B680 M%T0913W M%T0996W .001001 B483B B437A 1 MO 000410014 
3865580280-2~C/08/04 B378U M080W80 ,408 A/114IO <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%U1M U%U1R 003910017 
55054 M%U1734R B572L B593K B58I U%U18 B550 M813180 4 8550 U%U1U M/1418 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 F1 /280 M912307-FT 2 /307 / BOOO-F007110020 
71024K /280 M/02224 2 .999999 B723 - - - - - - - - - 008610021 
81401_1 ~ - - - 009210022 
81564 SAMPLE PROGRAM FOR THE 1401/1440/1460 EMULATOR PROGRAM UNDER DO 009310023 
879648 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 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0039 
012 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 0040 
013 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 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 
017 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 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, 1~00 Object Deck, and Data for 1401/1460 Sample Program 
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* 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 S1440.1,l,,1.1.,T,01222 0058 
,008015.022029,036058L070086.043087,050075,083054S058B0751M%Gl001RBOOl BOOT0061 
<054050<058043L071231.231040B075 B131S226B181227 M131177B16307< 0011 LOAD0062 
L072195,188181,177170.200204,212219B075M007227M226000<000A230166B200226 LOAD0063 
L071162,155154,147143,139138"223225B075, 004181MM225MOO 3S231005AV100005K-LOAD0064 
L070130,124120,112108.226226,228228Bl08V0060061/073M%G1001R,001M224166 LOAD0065 
41301_1 000410066 
00609 ,333 Bl08 000610067 
49401:1 - 000610068 
00609 ~414 Bl08 000810069 
57501:1 - 000810070 
00609 ,495 Bl08 000810071 
72101:1 - 001110072 
72256 B/41 M%TOT24W M%TOU08W .001001 B892B B827A M%G1333R M412680 M%Yl 001210073 
77855601W Cv12V08 B754U M412W80 ,798-AV15800 <798 AV17V08-B754 B/72 M% 002010074 
83356G1414G MW80493 M%G1414G ,840 AV15842 <840 AvI7Vl0 CV08Vl0-B839/ B 003110075 
88957 40 U%U1R B963A M%G1333R M412680 M%yI601W-M412574-M%U1495W B949L B004110076 
94655897-U%U1B-U%U1E-B925 U%UIM U%U1R-B/72 M%G1414G M%U1495R B 07L B 3 005010077 

01555K B 16 UiU1B 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 Pl MT23691 FT M%Y1601W-/69 007910080 
/67551 BOOOH/93 MV22493 M493492 BOOO PK /680 MU55624 M%yI601W .999999 008910081 
S2263 eS15 ~ SAMPLE PROGRAM FOR THE 1401/1440/1460 EMULATOR PROGRAM UN 009910082 
S8564DER DOS IF SYSTEM HAS A TAPE, MOU 010210083 
T4962NT SCRATCH ON TAPE_ UNIT 1., TURN ON SSW-B AND RESPOND START_I_IF 010410084 
Ul162NO TAPE RESPOND START 1 SAMPLE PROGRAM COMPLETE PLACE CARDS JUST 010610085 
U7350PCHED IN READER AND RESPOND START_I_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 SAMPLE PROGRAM 0091 
005 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 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 ABCDEFGHIJKLMNOPORSTUVWXYZ0123456789 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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BG II JOB EUJOBI 
BG II OPTION LIST,DECK,XREF 
BG II EXEC ASSEMBLY 
BG EOJ EUJOBI 

(a) Generating the Emulator Program 

BG II JOB CATALOG EUSAMPL TO CORE IMAGE LIBRARY 
BF II OPTION CATAL 
BG PHASE EUSAMPL,~ 
BG INCLUDE ,(ACOMPOO) 
BG PHASE EUSAMPLX,ACOMPOO+456 
BG INCLUDE ,(ACOMPOl) 
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 II 1400 Sl40l,I,1",1"T,00730 
BG EC30I BEGIN S1401 
BG IF SYSTEM HAS A TAPE MOUNT SCRATCH ON TAPE UNIT 1, TURN ON SSW B 
AND RESPOND START 
BG IF NO TAPE, RESPOND START 
BG EC80I 1400 STATUS: 1=00373; A=OOOOI; B=OOOOI INSTN BLOCK=.00100IB 
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 EC80I 1400 STATUS: 1=00658; A=00002; B=00002 INSTN BLOCK=.002002B 
BG EC82I HALT 
BG EC40D TYPE IN FUNCTION 
BG start 
BG EC31I EOJ S1401 
BG EOJ SAMPLE 

(d) Executing the Sample Program 

Figure 14. SYSLOG Output for Sample Program 
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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 
005 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
006 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
007 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAIvl 
008 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
0.09 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
010 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
011 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
012 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAl-'lPLE PROGRAtvl 
013 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
014 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAlVlPLE PROGRAM 
015 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAtvl 
016 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
017 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
018 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAlViPLE PROGRAM 
019 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 140.1/1440/1460 SAMPLE PROGRAM 
020 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 

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

ooi ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 $ Af-'lPLE PROGRAM 
002 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
003 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAlwlPLE PROGRAM 
004 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
005 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAt'lPLE PROGRAM 
006 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
007 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
008 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
009 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAIvlPLE PROGRAM 
010 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAt-'lPLE PROGRAM 
011 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAt'lPLE PROGRAM 
012 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAt'iPLE PROGRAM 
013 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAIvlPL£ PROGRAM 
014 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
015 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAl'lPLE PROGRAiYl 
016 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
017 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAMPLE PROGRAM 
018 ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 1401/1440/1460 SAt-'lPLL PRUGRAM 
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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APPENDI4 J: EMULATOR PROGRAM CONSIDERATIONS FOR MODEL 25 

This appendix describes the programming 
restrictions and considerations applicable 
to Model 25 users utilizing the 1401/1440/ 
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 appendix, discussions 
throughout this publication of the 1401/ 
1440/1460 Emulator Program for the Model 30 
apply to the Model 25. 

MIN~MpM SYSTEM CONFIGURATION 

The following features are required for 
a minimum Model 25 configuration for the 
1401/1440/1460 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 (#A004). 

• Storage Protection Feature (#7520) for 
Multiprogramming. 

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

• One card punch (1443, 2520, or 2540) 
(see Note) 

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

• One 1052 Printer-Keyboard 

• Integrated 2311 Attachment (#4598) for 
attaching up 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-Series Magnetic Tape Unit 
(7- or 9-track) may be substituted for this 
device. (If SYSIPT, SYSPCH, and/or SYSLST 
are assigned to 7-track tape units, the 
Data Conversion Feature is required.) 

INPUT/OUTPUT DEVICES 

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 Card Read Punch 

• 2540 Card Read Punch 

• 1403 Printer 

• 1404 Printer (for continuous-forms or 
cut-card operations) 

• 1443 Printer 

• 1052 Printer Keyboard (for operator 
communications) 

• 2311 Model 1 Disk Storage Drive 

• 2401 or 2415 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 1 
with the differences shown in Table 19. 

• Table 19. Differences in Input/Output Device Correspondence for Model 25 
r------------------------------------------T--------------------------------------------, 
I 1401/1440/1460 I/O Device I System/360 I/O Device I 
~--------------------------~--------------+--------------------------------------------~ I IBM 729, 7330, or 7335 Magnetic Tape I IBM 2401 Magnetic Tape Unit, or 2415 I 
I Unit I Magnetic Tape Unit and Control I 
~------------------------------------------+------------------~-----------------------~1 I IBM 1311 Disk storage Drive or 1405 I IBM 2311 Model 1 Disk Storage Drive I 
I Model 1 Disk storage* I I 
~------------------------------------------~--------------------------------------------~ I *IBM 1301 Disk storages, and 1405 Model 2 Disk storages are not supported I 
L ____ ------------------------------------------------------_____________________________ J 
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• Table 20. Input/Output Feature Correspondence for Model 25 
r------------------------------------------T--------------------------------------------, 
I 1401/1440/1460 I/O Feature I Model 25 I/O Feature I 
~------------------------------------------f--------------------------------------------~ 
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 
~-------------------------------------------f--------------------------------------------~ 
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 (#1468), or I On Multiplexor Channel (#5248) or Selector I 
I IBM card Image Features (#1531 and I Channel (#6960): I 
I #9035) I IBM Column Binary Feature (#1990 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 (#4150) and Feed Adapter (#1013) I Feed (#4151)* I 
~------~-----------------------------------+--------------------------------------------~ 

IBM 1403 Preferred Character Set (#5523) I 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 
equipped with Preferred Character Set cartridge Adapter (#4740) when attached 
Print Chain via Integrated 1403 Attachment (#4590) 

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

IBM 1403 Universal Character Set** for 
Model 2 (#8641) or Model N1 (#8640) with 
prerequisite Interchangeable Train 
Cartridge Adapter or Interchangeable 
Train Cartridge, and appropriate 
Universal Character Set Adapter for the 
2821 Control Unit 

~------~-----------------------------------+--------------------------------------------.~ 
I IBM Scan Disk (#6396) I Standard for 2311 on Integrated 2311 I 
I I Attachment (#4595) I 
~------..,..-----------------------------------.l.------------________________________________ .~ 
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 
I character set and whether unprintable characters are included in the print line. I L ____ ~_~ ________________________________________________________________________________ J 

ADDITIQNAL FEATURES SUPPORTED 

Additional System/360 features supported 
by the Emulator Prog~am under DOS are: 

• Timer Feature 

• Either Multiple~or Channel (#5248), or 
Selector Channel (#6960). 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 20. 

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 

REST·RICT IONS 

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 tiat ions. 

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 
21. 

CONSIDERATIONS 

In addition to those considerations spe­
cified for the Model 30, the user must take 
into account the following programming 
considerations: 

1. The channel configuration is limited 
to either one multiplexor or one se­
lector 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 21. Example of Field Lengths Affect-
ing MICR Devices OR Model 25 

r-----------------------T-----------------, 
I I Delay I 
~-----------------------+--------T--------~ 
I 1400 Instructions I <lMSEC I <4MSEC I 
~-----------------------+--------+--------~ 
ILoad Characters (LCA) I La=147 I La=322 I 
I I I 
IMove Characters (MLC) I La=127 La=544 
I I 
IMove Record (MRCM) I La=85 La=362 
I I 
I Move t Binary Encode I La=80 La=346 
I (MBC) I 
I I 
I Move t Binary Decode La=80 La=346 
I (MBD) 
I 
IZero t Add/Subtract La=68 La=290 
I 
I Move Right Characters La=85 La=362 
Ito Wordmark or Group-
Imark (MRCWG) 
I 
Add/Subtract La=73 La=311 

Compare Lb=93 Lb=396 

Multiply La=3 La=7 
Lb=7 Lb=15 

Divide La=3 La=9 
Lb=7 Lb=19 

Move Characters t Ls=12 Ls=22 
Suppress Zeroes (MCS) La=97 La=493 

Edit La=20 La=104 
Lb=25 Lb=109 

~----------------------~--------~--------~ 
I Notes : I 
11. La=Length of A-Field I 
12. Lb=Length of B-Field I 
13. Ls=Number of zeros to the left of I 
I the first significant digit. I l _________________________________________ J 

Parameters" for a discussion of this 
parameter. ) 

Note: While this parameter is not 
required by the Model 30 Emulator 
Program, 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. 



Where more than one page reference is 
given, the first page number indicates the 
major reference. 

Abnormal termination •••••••••••••• 37,45,46 
Address conversion table 

(Model 40) ••••••••••••••••••••••••• 98-114 
ADDRESS function ••••••••••••••••••••• 58,67 
Address stoppin9 ••••••••••••••••••••• 19,58 
Allocating storage •••••••••••••••••••••• 18 
ALTER function •••••••••••••••••••••••••• 58 
Altering 1400 storage ••••••••••••••••••• 19 
Alternate mode ••••••••••••••••••••••. 38,39 
Assembly-run output ••••••••••••••••••••• 15 
A-storage address register 

(A-STAR) • • • • • • • • • • • • • • • • • • • • • • • • • • •. 17,55 

Background partition ••••.•••••••••••• 17,27 
Background program •••••••••••••••••••••• 10 
Backspace key ••••••••••••••••••••••••••• 63 
B-address •••••••••••••••••••••••••••• 35,37 

(Also see B-storage address 
register) 

Basic Feature Special Instructions 
(Model 30) ••••••••••••••••••••••• 82-85 

Compatibility Feature Initialize 
Mode (CFIM)......................... 82 

Compatibility Feature Mode Set 
(CFMS) • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 83 

Compatibility Feature Load 
Constants (CFLC) •••••••••••••••••••• 85 

Compatibility Feature Load 
Variables (CFLV) •••••••••••••••••••• 84 

Compatibility Feature Store 
Constants (CFSC) •••••••••••••••••••• 84 

Compatibility Feature Store 
Variables (CFSV) •••••••••••••••••••• 84 

BCDIC- 8 •••••••••••••• '. • • • • • • • • • • • • • • •• 9, 39 
Bill-feed operations •••••••••••••••••••• 37 
Bill-feed-read operations ••••••••••••••• 37 
BLKSIZu parameter ••••••••••••••••• 22,47,77 
Bootstrap card •••••••••••••••••••• 18,54,57 
B-storage address register 

(B-STAR) •••••• ' •••••••••••• '. • • • • • • • •• 17,55 
Buffer areas ••••••••••••••••••••••••• 35,48 
BUFSIZE parameter •• , ••••••••••••••• 22,18,77 

CANCEL function, •• ,. • • • • • • • • • • • • • • • • • • • • •• 59 
Card buffer area •••••••••••••••••••••••• 36 
Card errors ••••••••••••••••••••••••••••• 35 
Card-image punching •••••••••••••••••• 29,31 
Card-image reading ••••••••••••••••••• 29,31 
Card Punch Parameters 

COLBINP ••••••••••••••••••••••••••• 20,77 
PCH1400 ••••••••••••••••••••••••••• 21,79 
PCH360 •••••••••••••••••••••••••••• 21,79 
PFR •• -...... • • ••• • • • • •• • ••• • • •• • • • •• 21,79 
PUNCHSS ••••••••••••••••••••••••••• 21,79 

Card Reader Parameters 
COLBINR ••••••••••••••••••••••••••• 20,77 
COL51 ••••••••••••••••••••••••••••• 21,77 
PFR ••••••••••••••••••••••••••••••• 21,79 

RDR1400 ••••••••••••••••••••••••••• 21,7~ 
RDR360 •••••••••••••••••••••••••••• 21,79 
READRSS ••••••••••••••••••••••••••• 21,79 
SSQUANT. • • • • • • • •• • • • • • • • • • • • • • • • •• 22,80 

Card read speed ••••••••••••••••••• 21,35,46 
CARRCTL parameter •••••••••••••• 25,37,38,77 
Carriage-control tape ••••••••••••• 25,37,50 
Carriage-control-tape image •••••••••• 37,44 
Carriage-control-tape pointer •••••••• 25,37 
Cataloging ••••••••••••••••••••••••••• 52-54 
Cataloging overlay programs •••• 28,45,53,54 
cataloging User's Emulator Program •••••• 17 
CATALOG parameter,.................... 17,77 
catalog run •••••••••••••••••••••••••• 53-54 
CB control card •••••••••••••••••••••• 51,37 
CCTL control card •••••••••••••••••••• 50,44 
CCTL1 control card •••••••••••••••••••••• 50 
CCTL2 control card •••••••••••••••••••••• 50 
CFIM instruction •••••••••••••••••••••••• 82 
CFLC instruction •••••••••••••••••••••••• 85 
CFLF instruction ••••••••••••••••••••• 87-88 
CFLT instruction •••••••••••••••••••••••• 87 
CFLV instruction •••••••••••••••••••••••• 84 
CFMF instruction ••••••••••••••• ,.'., •••• ,., •• 87 
CFMS instruction •••••••••••••••••••••••• 83 
CFMT instruction •••••••••••••••••••••••• 86 
CFSC instruction •••••••••••••••••••••••• 84 
CFSV instruction •••••••••••••••••••••••• 84 
Channel-overflow condition •••••••••••••• 37 
Channel-overflow latch •••••••••••••••••• 37 
Clearing storage to blanks •••••••••••••• 29 
Clear storage cards ••••••••••••••• 18,29,54 
COLBINP parameter •••••••••••••••••••• 20,77 
COLBINR parameter ••••••••••••••••• 20-21,77 
Column-binary operations •••••••••••••••• 36 
COL51 parameter •••••••••••••••••••••• 21,77 
Console inquiry ••••••••••••••••••••••••• 41 
Console messages 

(See Operator messages) 
Console typewriter •••••••• '. '. • • • • • • • •• 10,19 
continuous forms operations ••••••• 11,25,37 
continuous paper tape ••••••••••••••••••• 13 
Cut-card operations ••••••••.•••••. 11,25,37 
Cylinder overflow •••••••••••••••••••• 31,40 
Cyclic Check •••••••••••••••••••••••••••• 31 

Data check ••••••••••••••••••••••••••• 23,36 
Data length •••••••••••••••••••••••••• 36,38 
DELETE function ••••••••••••••••••••••••• 59 
Differences in Printer graphics ••••••••• 43 
Direct-access simulation ••••••••••••• 39-41 
Disk 

buffer area •• -•••••••••••••••••••••••.• 27 
buffer size •••••••••••••••••••••••••• 24 
compatibili ty ••••••••••• '. • • • • • • • • • • • •• 9 
control field ••••••••••••••••••••• 31,40 
errors •••••••••••••••••••••••••••• 29,40 
extents ••••••••••••••••••••••••••• 29,36 
files •••.••••••••.••.••••••••••.•. 31,35 
Parameters (See Disk Parameters) 
record verification •••••••••••••••••• 25 
throughput •• '. • • • • • • • • • • • • • • • • • • • • • • •• 47 

Index 129 



Disk drive assignments •••••••••••• 23-24,59 
OISK function ••••••••••••••••••••••••••• 59 
Disk pack initialization ••••• ~ ••••• 40-41,9 
Disk Parameters 

DISKDR •••••••••••••••••••••••••••• 23,77 
DISKTYP ••••••••••••••••••••••••••• 24,77 
DISKu ••••••••••••••••••••••••••••• 24,77 
DVOL. • • • •• •• •• • • • • • • • • •• • • • •• • • • •• 24,77 
01301u •••••••••••••••••••••••••••• 24,77 
OSDISK •••••••••••••••••••••••••••• 24,78 
SCAN •••••••••••••••••••••••••••• ~. 24,19 
SCAN360 ••••••••••••••••••••••••••• 24,80 

Disk part option •••••••••••••••••••••••• 46 
DISKOR parameter ••••••••••••• ~ •• ~ •••• 23,77 
OISKTYP parameter •••••••••••••••••••• 24,77 
DISKu parameter •••••••••••••••••••••• 24,77 
DISPLAY function •••••••••••••••••••••••• 60 
Displaying 1400 storage ••••••••••••••••• 19 
DSPLYV function ••••••••••••••••••••••••• 60 
Dual-density tapes •••••••••••••••••••••• 38 
Dumps.. • • • • • • • • • • • • • • • • • • • • • •• 9 , 19 , 56, 60, 78 
DUMP function ••••••••••••••••••••••••••• 60 
DVOL control card ••••••••••••••••• 48-49,44 
OVOL OISKn function ••••••••••••••••••••• 60 
OVOL parameter ••••••••••••••••••••••• 24,77 
D1301u parameter ••••••••••••••••••••• 24,77 

EDITINV parameter •••••••••••••••••••• 25,78 
Emulator Control Cards 

CCTL •••••••••••• , ...................... { 50 
CCTL1 •••••••••••••••••••••••••••••••• 50 

50 
48-49 
47-48 

CCTL2 •••••••••••••••••••••••••••••••• 
DVOL •••••••••• : • .................... 
TAPE •••••••••••••••••••••••••••••• 
1400 •••••••••••••••••••••••••••••• 44-47 

Emulator/DOS exclusions ••••••••••••••••• 13 
Emulator Program 

generation ••.••.•••••••••••••...•. 14-17 
macros ••••••••••.••••••••••..••••. 14,15 
minimum requirements ••••••••••••••••• 10 
name •••••••••••••••••••••.••••••••••• 17 

Emulator-Program parameters 

130 

BLKSIZu ••••••••••••••••••••••••••• 
BUFSIZE ••••••••••••••••••••••••••• 
CARRCTL ••••••••••••••••••••••••••• 
CATALOG ••••••••••••••••••.•••••••• 
COLBINP ••••••••••••••••••••••••••• 
COLBINR ••••••••••••••••••••••••••• 
eOLS1 ••••••••••••••••••••••.•••••• 
DISKDR •••••••••••••••••••••••••••• 
DISKTYP ........................... . 
DISKu ••••••••••••••••••••••••••••• 
DVOL •••••••• .: •••••••.• ••••••••••••• 
D1301u •••••••••••••••••••• ~ ••••••• 
EDITINV ••••••••••••••••••••••••••• 
EOJ'AADR ••••••••••••••••••••••••••• 
EOJ'BADR ........................... . 
ERROPNG ••••••••••• ' •••••••••••••••• 
FE'I'CH ••••••••••••••••••••••••••••• 
HALTS ••••••••••••••••••••••••••••• 
IOCOATE ••••••••••••••••••••••••••• 
MPGMBLK ••••••••••••••••••••••••••• 
OSADDR •••••••••••••••••••••••••••• 
OSALTER ••••••••••••••••••••••••••• 
OSDISK •••••••••••••••••••••••••••• 
OSDSPLY ••••••••••••••••••••••••••• 
OSDUMP •••••••••••••••••••••••••••• 
OSENTER ••••••••••••••••••••••••••• 

22,77 
22,77 
25,77 
17,77 
20,77 
20,77 
21,77 
23,77 
24,77 
24,77 
24,77 
24,77 
25,78 
17,78 
17,78 
18,78 
18,78 
18,78 
18,78 
18,78 
19,78 
19,78 
24,78 
19,78 
19,78 
19,79 

OSINQRY ••••••••••••••••••••••••••• 19,79 
OSTAPE •••••••••••••••••••••••••••• 22,79 
PCH1400 ••••••••••••••••••••••••••• 21,79 
PCH360: ••••••••••••••••••••••••••• 21,79 
PFR ••••••••••••••••••••••••••••••• 21,79 
PTRASGN ••••••••••••••••••••••••••• 25,79 
PTRLNG. • • • • • • • • • • • • • • • • • • • • • • • • • •• 25, 79 
PTR1400 ••••••••••••••••••••••••••• 25,79 
PTR360 •••••••••••••••••••••••••••• 26,79 
PUNCHSS ••••••••••••••••••••••••••• 21,79 
RDR1400 ••••••••••••••••••••••••••• 21,79 
RDR360 •••••••••••••••••••••••••••• 21,79 
READRSS ••••••••••••••••••••••••••• 21,79 
SCAN. • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 24, 7 9 
SCAN360 ••••••••••••••••••••••••••• 24,80 
SECTORS •••••••••••••.•••••••••••••• 24,80 
SEND •.•.••..•••••••.••••••..•.••.• 19,80 
SIZ1400 ••••••••••••••••••••••••••• 20,80 
SIZ360 •••••••••••••••••••••••••••• 20,80 
SSQUANT. •• •• • •• •• • ••• •• ••• • ••• •••• 22,80 
SYSIO ••••••••••••••••••••••••••••• 20,80 
SYSROPT ••••••••••••••••••••••••••• 20,80 
TAPEDR •••••••••••••••••••••••••••• 22,80 
TAPEMOD. • • • • • • • • • • • • • • • • • • • • • • • • •• 22,80 
TAPERRS ••••••••••••••••••••••••••• 23,80 
TAPEu ••••••••••••••••••••••••••••• 23,81 
TAPLDMD ••••••••••••••••••••••••••• 23,81 
TIMER ••••••••••••••••••••••••••••• 20,81 
TRACKOP. • • • • • • • • • • • • • • • • • • • • • • • • •• 25 , 81 
USRPROG ••••••••••••••••••••••••••• 20,81 
VERIFy •••••••••••••••••••••••••••• 25,81 

END function •••••••••••••••••••••••••••• 60 
End of extent ••••••••••••••••••••••••••• 36 
End of file •••••••••••••••••••••••••• 35,36 
End-of-job halt •••••••••••••••••••• 9,17,46 
ENTER function ••••••••••••••••••••••• 60-61 
End-of-reel condition ••••••••••••••••••• 36 
EOJAADR parameter •••••••••••••••••••• 17,78 
EOJBADR parameter •••••••••••••••••••• 17,78 
ERROPNG parameter •••••••••••••••••••• 18,78 
Error recovery •••••••••••••••••••• 29,33,39 
Error recovery messages ••••••••••••••••• 33 
Extents ••••••••••••••.•••••••••••••••• 36,72 

FETCH control card •••••••••••••••• 55-57,44 
Fetching ••••••••••••••••••••••••••••• 55-57 
FETCH parameter •••••••••••••••••••••• 18,78 
Fetch run •••••••••••••••••••••••••••• 55-57 
File organization support ••••••••••••••• 38 
Forms control character ••••••••••••••••• 38 

Halts •••..........••...•.......•... 9,58,78 
Halts, end of job •••••••••••••••••• 9,17,78 
HALTS parameter ••••••••••••••••••• 18,68,78 
Header labels ••••••••••••••••••••••••••• 39 

Initialization phase •••••••••••••••••••• 27 
Input data representation •••••••••••••••• 9 
Input/OUtput device correspondence •••••• 13 
Input/Output device independence •••••••• 33 
Input/Output devices •••••••••••••••••••• 11 
Input/Output error recovery •••••••••• 33,39 
Input/Output feature correspondence ••••• 13 
Input/Output simulation •••••••••••••• 35-43 
INQUIRY function •••••••••••••••••••••••• 61 
Inquiry programs •••••••••••••••••••••••• 52 
Instruction-storage address register 

(I-STAR) ••••••••••••••• '. ••• • • • • •• 47,55,58 



Interphase communication region ••••••••• 27 
Interrupt key ••••••••••••••••••••• 18,31,58 
Interval interrupts ••••••.•••••••••••••• 20 
Interval timer •••••••••••••••••••••••••• 20 
Inverted print edit •••••••••••••••••• 25,78 
IOCDATE parameter •••••••••••••• 18,19,29,78 
Job control cards •••••••••••••••••••• 44-50 
Job transition ••••••••••••••••••••••••••• 9 

Key length ••••••••••••••••••••• 10,36,37,41 

Label checking ••••••••••••••••••••••• 18,38 
Last card latch ••••••••••••••••••••••••• 57 
LC control card •••••••••••••••• 50,21,29,46 
Length of print line •••••••••••••••••••• 25 
Loader card ••••••••••••••••••••••••••••• 54 
Load-mode files ••••••••••••••••••••••••• 31 
Load-mode operations ••••••••••• 22,23,38,40 

Macro Note messages ••••••••••••••••••••• 26 
Magnetic character reader ••••••••••••••• 13 
Magnetic ink character reader (MICR) 
devices ••••••••••••••••••••••••••••• 29,30 

Magnetic tape data representation ••••••• 39 
Magnetic tape drive assignments ••••••••• 23 
Magnetic tape files, multireel •••••••••• 35 
Magnetic tape simulation ••••••••••••• 38-39 
Main phase •••••••••••••••••••••••••••••• 27 
Message code •••••••••••••••••••••••••••• 64 
MICR devices •••••••••••••••••••••••.•• 29,30 
Minimum throughput •••••••••••••••••••••• 33 
Mixed-parity records ••••••••••••••••• 23,38 
Mixed-parity tapes ••••••••••••••••••• 33,38 
Mode setting ••••••••••••••••••••••••• 40,48 
Move-mode files ••••••••••••••••••••••••• 31 
Move-mode operations •••••••••••••••••••• 40 
MPGMBLK parameter ••••••••••••••••• 18,10,78 
Multiphase 1400 programs •••••••••••••••• 29 
Multiple overlay phases ••••••••••••••••• 52 
Multiprogramming ••••••••••••••••••• 9,15,18 
Multiprogramming considerations ••••••• 9,10 
Multireel magnetic tape files ••••••••••• 35 
Multireel output files •••••••••••••••••• 36 

NEWPAC function ••••••••••••••••••••••••• 61 
Non-contiguous phases ••••••••••••••••••• 53 
Non-contiguous storage •••••••••••••••••• 28 

Offset address •••••••••••••••••••••••••• 28 
Operator messages •••••••••••••••••••• 64-75 
Operator restart •••••••••••••••••••••••• 46 
Operator Service Functions ••••••••••• 58-63 

ADDRESS •••••••••••••.••••• ~ • • • • • • • • • •• 58 
ALTER. • • • • • • • •• •• • • • • • • • • • • • • • • • • • ••• 58 
CANCEI.. • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 59 
DELETE. • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 59 
DISK ••••••••••••••••••••••••••••••••• 59 
DISPLAy •••••••••••••••••••••••.•••••. 
DSPLW ••••••••••••••••••••••••••••••• 
DUMP ••••••••••••••••••••••••••••••••• 
DVOL DISKn ••••••••••••••••••••••••••• 
DVOL DISK n=XXXXXX ••••••••••••••••••• 
END •••••••••••••••••••••••••••••••••• 
ENTER •••••••••••••••••••••••••••••••• 
INQUIRy •••••••••••••••••••••••••••••• 
NEWPAC. • • • • • • • • • ,. • • • • • .• • • • • • • • • • • • • • • 
RESET •••••••••••••••••••••••••••••••• 

60 
60 
60 
60 
60 
60 
60 
61 
61 
61 

RETRY •••••••••••••••••••••••••• ' •••••• 
START •••••••••••••••••••••••••••••••• 
STATUS ••••••••••••••••••••••••••••••• 

61 
62 
62 

SWITCH. • • • • • • •• •• • • • • •• • • • • •• • • • • • • •• 62 
T.APE •••••••••••••••••••••••••••••• 62-63 

OSADDR parameter •••••••••••••••••• 19,58,78 
OSALTER parameter ••••••••••••••••• 19,58,78 
OSDISK parameter •••••••••••••••••• 24,59,78 
OSDSPLY parameter ••••••••••••••••• 19,60,78 
OSDUMP parameter •••••••••••••••••• 19,60,78 
OSENTER parameter ••••••••••••••••• 19,60,79 
OSINQRY parameter ••••••••••••••••• 19,61,79 
OSTAPE parameter •••••••••••••••••• 22,62,79 
Overlap •••••••••••••••••••••••• 13,35,38,40 
Overlay program considerations ••••••• 53,54 
Overlay programs •••••••••••••••••• 53,54,56 

(Also see Overlays) 
Overlay section •••••••••••••••••••••• 52-55 
Overlay transfer cards •••••••••••••••••• 53 
overlays ••••• ~ ••••••••••••••••••••••• 52-57 

PCH1400 parameter •••••••••••••••••••• 21,79 
PCH360 parameter •••••••••••••••••• 21,35,79 
Performance ratios •••••••••••••••••••••• 30 
PFR operations 

<See Punch-feed-read operations) 
PFR pa rameter. • • • • • • • • • • • • • • •• • • •• 21,,35, 79 
PMS Subfeature Special Instructions 

(Model 30) •••••••••••••••••••••••••• 86-88 
Compatibility Feature Load from 
Compatibility (CFLF) ••••••••••••• 87,88 

Compatibility Feature Load to 
Compatibility (CFLT) •••••••••••••••• 87 

Compatibility Feature Move from 
Compatibility (CFMF) •••••••••••••••• 87 

Compatibility Feature Move to 
Compatibility (CFMT) •••••••••••••••• 86 

Pool of buffers ••••••••••••••••••••••••• 22 
Preprinted forms •••••••••••••••••• 25,38,45 
PR control card •••••••••••••••••••••• 51,35 
Printer 

device end •.••.••••••.•.••••••••••••. 37 
graphics •••.•••••.••••••••••••••••••. 43 
operation •••••••••••••••••••••••••••• 37 

Printer Parameters 
CARRTCL ••••••••••••••••••••• 25,37,38,77 
EDITINV ••••••••••••••••••••••••••• 25,78 
PTRASGN ••••••••••••••••••• 4. .. • • .. • •• 25,79 
PTRLNG •••••••••••••••••••••••••••• 25,79 
PTR1400 ••••••••••••••••••••••••••• 25,79 
PTR360 •••••••••••••••••••••••••••• 26,79 

Printer simulation ••••••••••••••••••• 36-38 
Printing speed •••••••••••••••••••••••••• 12 
Process errors •••••••••••••••••••••••••• 28 
Processing overlap .................... 13,38 
Program check •••••••••••• .;. • .;........... 10, 28 
Program generation ••••••••••••••••••• 15,16 
Program Mode switch •••••••••••••• .;. 10,27,28 
programmed Mode switch Subfeature ••••••• 10 
programming considerations.;. •••••••••• 29-33 
programming errors, effects of •••••••••• 29 
PTRASGN parameter •••••••••••••••••••• 25,79 
PTRLNG paramet er •• 0. . . • • . • • . . . . . • . . . .. 25 , 79 
PTR1400 parameter •••••••••••••••••••• 25,79 
PTR360 parameter •••••••••• , ••••••••••• 26.79 
Punch-feed-read (PFR) operations •• 21,35,36 
Punch operations •••••••••••••••••• 21,35-36 

Index 131 



Punch overlap ••••••••••••••••••••• 21,35,46 
Punch Parameters 

COLBINP ••••••••••••••••••••••••••• 20,77 
PCH1400 ••••••••••••••••••••.•••••• 21,79 
PCH360 ••••••••••••••••••••••••• 21,35,79 
PFR •••••••••••• ~ ••••••••••••••• 21,35,79 
PUNCHSS •••••••••••••••••••••••• 21,36,79 

Punch stacker selection ••••••••••• 21,35,46 
PUNCHSS parameter ••••••••••••••••• 21,36,79 

Q latch ••••••••••••••••••••••••••• 19,61,79 

RDR1400 parameter •••••••••••••••••••• 21,79 
RDR360 parameter ••••••••••••••••••••• 21,79 
Read ahead •••••••••••••••••• 33,31,37,43,44 
Reader-punch-stacker selection ••••••• 21,79 
Reader stacker selection ••••••••••••• 22,35 
Reading speed ••••••••••••••••••••••••••• 12 
Read Operation Control Cards 

CB •••••••••••••••••••••••••••••••• 50,36 
FETCH. • • •• •• •• • • • • • • • • •• • • • • • •• 50,55-57 
LC ••••••••••••••••••••••••••••• 50,35,46 
IP. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 50 
PR •••••••••••••••••••••••••••••• ~. 51,35 
51 ••••••••••••••••••••••••••••• 51,35,36 

Read-punch updating •••••••••••••••••• 29,35 
READRSS parameter •••••••••••••••••••• 21,79 
Reassignment of SYSIO •••••••••••••••• 28,31 
Register usage ••••••••••••••••••••••• 27,28 
RESET function •••••••••••••••••••••••••• 61 
Restrictions ••••••••••••••••••••••••• 28,29 
RETRY function •••••••••••••••••••••••••• 61 

Sample program ••••••••••••••••••••• 119-121 
SCAN parameter ••••••••••••••••••••••• 24,79 
SCAN360 parameter •••••••••••••••••••• 24,80 
Sector count •••••••••••••••••••••••••••• 31 
Sector count overlay operations ••••••••• 40 
SECTORS parameter ••••••••••••••••• 25-26,80 
Seek operations ••••••••••••••••••••••••• 40 
Selective tape listing •••••••••••••••••• 28 
SEND parameter ••••••••••••••••••••••• 19,80 
Sense switch •••••••••••••••••••••• 44,62,78 
Sense switch A •••••••••••••••••••••••••• 62 
Sense switch setting •••••••••••••••••••• 68 
Sense switch status ••••••••••••••••••••• 68 
Simulated printer ••••••••••••••••••••••• 19 
Simulation of I/O devices •••••••••••• 35-43 
SIZ1400 parameter •••••••••••••••••••• 20,80 
SIZ360 parameter ••••••••••••••••••••• 20,80 
Special instructions (Model 40) •••••• 89-95 

Address Modify ••••••••••••••••••••••• 93 
Clear Entire 1400 Storage to 

Blanks. . . • .. • . . . . .. .. . . .. .. . . .. . . . . • . . . . .. 92 
Clear 1400 Locations 0-80 to 

Blanks ••••••••••••••• '. • • • • • • • • • • • • •• 93 
Edit Analyze ••••••••••••••••••••••••• 94 
Edit Get, Put ••••••••••••• ~ •••••••••• 94 
Multiway Branch •••••••••••••••••••••• 90 
Return to 1400: I-Fetch ••••••••••••• 93 
Return to 1400: I-Fetch at 
A-Address ••••••••••••••••••••••••••• 93 

Scan for Groupmark with Wordmark 
in 1400 Storage ••••••••••••••••••••• 93 

90 
Scatter/Gather Binary Data ••••••••••• 93 
scatter/Gather, ••••••••••••••••••••••• 

Scatter/Gather Load Mode Tape ••••• 91,92 
Split-cylinder sequential file •••••••••• 38 

132 

SSQUANT parameter •••••••••••••••••••• 22,80 
Stacked-disk option ••••••••••••••••••••• 41 
Stacked-job environment •••••••••••••••••• 9 
Stacked packs •••••••••••••••••••••••• 31,41 
Stacker-select operations •••••••••••• 22,29 
Stacker-select simulation ••••••••••••••• 35 
Stand-alone compatibility •••••••••••• 31,40 
stand-alone emulation •••••••••••••••• 31,40 
Standard sequential file •••••••••••••••• 36 
START function •••••••••••••••••••••••••• 62 
STATUS function ••••••••••••••••••••••••• 62 
Storage 

allocation •••••••••••••••••••••••• 18,19 
layout •••••••••••••••••••••••••••• 27,18 
protection check ••••••••••••••••••••• 10 
requirements •••••••••••••••••••• 115-118 

Storage size 
DOS Supervisor ••••••••••••••••••••••• 19 
Simulated 1400 system •••••••••••••••• 20 
System/360 ••••••••••••••••••••••••••• 20 

Substitute blank ••••••••••••••••••••• 31,53 
SWITCH function ••••••••••••••••••••••••• 62 
SYSIN ••••••••••••••••••••••••••••••••••• 10 
SYSIO parameter •••••••••••••••••••••• 20,80 
SYSIPT ••••••••••••••••••••••••• 20,10,11,24 
SYSLOG •••••••••••••••••••••••••••• 19,23,45 
SYSLST •••••••••••••••••••••• 20,10,11,24,43 
SYSOUT. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 10 
SYSPCH •••••••••••••••••••••• 20,10,11,24,29 
SYSRDR. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 10 
SYSROPT parameter •••••••••••••••••••• 20,80 

Tape buffer •••••••••••••••••••••••••• 15,22 
Tape buffer area •••••••••••••••••• 15,18,27 
Tape buffer pool •••••••••••••••••••••••• 19 
Tape buffer size •••••••••••••••••••••••• 18 
TAPE control card •••••••••••••••••••• 47,48 
Tape density •••••••••••••••••••••••••••• 23 
TAPEDR parameter ••••••••••••••••••••• 23,80 
Tape error blocks ••••••••••••••••••••••• 23 
Tape error recovery ••••••••••••••••••••• 39 
Tape errors •••••••••••••••••••••••••• 29,39 
TAPE function ••••••••••••••••••••••••••• 62 
Tape labels ••••••••••••••••••••••••••••• 36 

35,37 
23,80 

Tapemark ••••••••••••.•••••••••••••.•• 
TAPEMOD parameter •••••••••••••••••••• 
Tape parameters 

BLKSIZu ••••••••••••••••••••••••••• 
BUFSIZE ••••••••••••••••••••••••••• 

22,77 
22,77 

OSTAPE •••••••••• '. • • • • • • • • • • • • • • • •• 22,79 
TAPEDR •••••••••••••••••••••••••••• 23.80 
TAPEMOD ••••••••••••• , ••••••••••.•••• 23,80 
TAPERRS ••••••••••••••••••••••••••• 23,80 
TAPEU •••.•• •• ' ...................... ~...... 23,81 
TAPLDMD ••••••••••••••••••••••••••• 23,,81 

TAPERRS parameter •••••••••••••••••••• 23,80 
Tapes, dual density,..................... 38 
Tape support.............................. 9 
TAPEu parameter •••••••••••••••••••••• 23,81 
TAPLDMD parameter •••••••••••••••••••• 23,81 
Test mode ••••••• ~ •••••••••••••••••••• 47,18 
Throughput ••••••••••••••••••••••••••• 33,22 
Time dependent programs ••••••••••••••••• 28 
TIMER parameter •••••••••••••••••••••• 20,81 
TRACKOP parameter •••••••••••••••••••• 25,81 
Track record operations ••••••••••••••••• 40 
Trial generation •••••••••••••••••••••••• 15 
Type-A forms control character •••••••••• 37 



Unblocked records •••••••••••••••••••• 10,36 
Unit-record errors ••••••••••••••••••• ~ •• 29 
Unit-record operation correspondence •••• 32 
Unit-record support •••••••••••••••••••••• 9 
Unprintable characters •••••••••••••••••• 23 
Unstacked packs •••••••••••••••••••••• 31,41 
User-written simulation routines ••••• 33-35 
USRPROG parameter •••••••••••••••••••• 20,81 
Utility programs 

Clear Disk ••••••••••••.•••••••••••••• 41 
DOS Initialize Disk •••••••••••••••• 41,9 
file-to-file ••••••••••••••••••••••.•• 10 

Variable-line printing •••••••••••••••••• 25 
Verification of disk records •••••••••••• 25 
VERIFY parameter ••••••••••••••••••••• 25,81 
Volume labels ••••••••••••••••••••••••••• 39 
Volume protection ••••••••••••••••••••••• 33 
Volume serial number 
verification •••••••••••••••••• 24,44,48,60 

Word separator character ••••••••••••• 22,43 
Wraparound •••••••••••••••••••••••••••••• 28 
write check operations ••••••••••••.••••• 40 
Write disk check interlock switch ••••••• 25 
Write operations •••••••••••••••••••••••• 38 
Wrong-length record checks •••••••••••••• 31 

Index 133 



READER'S COMMENT FORM 

IBM System/360 Disk Operating System: 1401/1440/1460 :t;mulator Programs: 
Compatibility Support/30, Compatibility Support/40 

C27-6940-2 

Please check or fill in the items below, adding explanations and other comments 
in the space provided. 

Which of the following terms best describes your job? 

II Programmer II Systems Analyst n Customer Engineer 
n Manager n Engineer II Systems Engineer 
n Operator n Mathematician n Sales Representative 
n Instructor n Student/Trainee n Other (explain) 

Does your installation subscribe to the SRL Revision Service? n Yes n No 

How did you use this publication? 

n As an introduction 
n As a reference manual 
n As a text (student) 
n As a text (instructor) 
n For another purpose (explain) 

Did you find the material easy to read and understand? II Yes n No (explain below) 

Did you find the material organized for convenient use? n Yes n No (explain below) 

Specific criticisms (explain below) 

Clarifications on pages ________________________________________________________ __ 

Additions on pages 

Deletions on pages ______________________________________________________________ __ 

Errors on pages __________________________________________________________________ _ 

Explanations and other comments: 

Thank you for your cooperation. No postage necessary if mailed in the U.S.A. 
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YOUR COMMENTS PLEASE . . . 

This manual is one of a series which serves as reference sources 
for systems analysts, programmers and operators of IBM sys­
tems. Your answers to the questions on the back of this form, 
together with your comments, will help us produce better publi­
cations for your use. Each reply will be carefully reviewed by 
the persons responsible for writing and publishing this material. 
All comments and suggestions become the property of IBM. 

Please note: Requests for copies of publications and for assis­
tance in utilizing your IBM system should be directed to your IBM 
representative or to the IBM 'sales office serving your locality. I 
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