






















































































Online Field Total Restrictions 

To ensure the accuracy of the field total in the accumulator, 
remember the following restrictions: 

• Use only one program to process a record. 

• When backspacing to a previous record from a partially 
entered,updated, or verified record, select the program 
used for the previous record only after the backspace 
to the previous record is complete. 

• Before deleting a record, be sure the program used to 
create the record is selected. 

• A read out/reset field must be preceded by at least one 
programmed manual field and must not be followed 
within the same record by a field totals field relating 
to that accumulator. 

• Do not backspace to a record and select a program with 
a read out/reset field if the accumulator that pertains 
to that read out/reset has a value other than zero. The 
accumulator will have a value other than zero if any 
record was written on the disk with a field totals 
program for that accumulator and data was entered in 
that field in enter mode or changed in update or verify 
mode. 

• After updating a record, deleting a record, or correcting 
a record in the verify mode, all succeeding read out/re­
set fields that were affected by the operation must be 
executed. To execute this field total operation, record 
advance to the record that contains the read out/reset 
field, select the correct program buffer, and field ad­
vance over the read out/reset field. 

• In update mode or when E-R (alternate record advance 
option in enter mode) is selected, a read out/reset field 
is not executed if R EC ADV is pressed before the 
cursor enters that field. Therefore, advance the cursor 
through all read out/reset fields before pressing 
REC ADV. 

• When field totals are being used in a data set, do not 
use communications, second disk (except if loading 
programs), or printer functions (except print record) 
at any time during online field totals operations. 
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• Program load functions should be done as follows: 

1. Turn off AUTO DUP/SKIP. 

2. Press REC BKSP to the previous record. 

3. Select program buffer O. 

4. Read program from second disk or key program. 

5. Load the program. 

6. Repeat 4 and 5 for all programs to be loaded. 

7. Press REC BKSP. 

8. 

9. 

Press REC ADV twice. 

Note: Steps 7 and 8 are done to load the previous 
buffer with the correct record. 

Select desired program. 

• When in a record with the wrong program selected, 
perform the following: 

1. Set AUTO DUP/SKIP to OFF. 

2. Record backspace to the previous record. 

3. Select correct program. 

4. Press REC ADV. 

5. Set AUTO DUP/SKIP to ON if required. 

Example 

The transactions for one day of business are: 

Item Number Item Cost 

31621 1621 
10897 734 
41621 1621 
10021 121 
21100 1100 

Total Cost 5197 



Each transaction record contains the item number and 
item cost. Each item sold is considered one transaction. 
After the transaction records are entered, the operator 

must determine if any of the transactions were skipped 
during the entering process. To do this the cost field must 
be precomputed, and programmed as a field totals field, 
and the total cost from the accumulator must be read into 
a summary record. Then the field totals total can be com­
pared with the precomputed total cost. If the totals are 
equal, all the transactions were entered. If the totals are 
not equal, the larger total can be subtracted from the 
smaller total to determine which transaction was skipped 
or duplicated. For example, if the field totals total is 
4463, subtracting 4463 from 5197 gives 734 which indicates 
that the transaction for item number 10897, cost 734, was 
not entered on the disk. 

To use the cost as a field totals field to be accumulated in 
accumulator 2, use the following program: 

N ----R 2 --------E 

To read accumulator 2 into the summary record and reset 
the accumulator to zero, use the following program for the 
summary record: 

N ----B 8--------E 

Auto Balance Example 

The online field totals feature can be used to find errors 
when an accumulated total does not match a precomputed 
balance sheet total. Errors in the records can be found by 
using online field totals in update or verify mode. I n verify 
or update mode, only differences between the old value of 
the field and the new value are accumulated into the 
accumulators. 

For example, assume an offline field totals operation was 
performed to accumulate a total on the total cost of items 
ordered. When the offline field totals operation is comp­
lete, the field totals total can be displayed and compared 
with a precomputed total on a balance sheet. Assuming 
that the field totals total and the precomputed total do 
not match, online field totals could be used in update 
(or verify) mode to find the record(s) in error (or missing) 
and make appropriate corrections to the records. Online 
field totals in update or verify mode accumulates only the 
difference between the old value of the field and the new 
value of the field. Therefore, after the operator changes 
some records, the accumulators could be displayed to see 
if the difference between the totals has been accounted 
for. If not, the operator would continue until the 
difference was accounted for. 
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Chapter 6. Offline Field Totals 

Field totals can be used for batch auditing, to obtain what 
is sometimes referred to as hash totals, or for other appli­
cations where totals are required, such as summing the 
prices of individual items on an invoice to obtain the total 

order cost. 

The offline field totals feature is used to obtain totals 
from records that have already been entered, updated, or 

verified. The offline field totals feature uses three 19-digit 

accumulators to add, under program control, data in 
specified fields into the assigned accumulator. A field total 

may include any number, 0 through 9, and anyone of the 
256 EBCDIC characters. All codes with low-order four 
bits equal to 0 through 9 are added with a value of 0 through 

9. All other codes have the value of O. All fields having 
units position codes with the high-order four bits equal to 

a B or D are negative fields. 

The offline field totals feature allows you to: 

• Accumulate totals. 

• Read field totals from an accumulator into a record 
without resetting the accumulator. 

• Read field totals from an accumulator into a record 
and reset the accumulator to zero. 

OFFLINE FIELD TOTALS OPERATION 

The offline field totals feature can be selected from the 

read index or update mode. When this feature is selected, 
the mode changes to field totals and an F is displayed in 

the status line. See the IBM 3741 Data Station Operator's 
Guide, GA21-9131, for information on field totals oper­

ating procedures. 

Offline field totals require programs and control statements. 
Programs define what field totals operations are to be per­
formed and control statements identify which records are 

to be processed and which program is to be used to process 

each record. A description of how to prepare programs and 

control statements for field totals operations is provided 

later in this chapter. 
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When the field totals operation is initiated, the accumu­

lators are reset to zero. Records are processed under 
control of a program specified by a control statement 
that was satisfied. Field definition characters, except 

those followed by a number, are ignored. Field totals 
fields are identified by following a field definition 
character with a number (1 through 9) which specifies 
which of the accumulators are involved in the field totals 
operation. 

The low-order 14 digits of a field totals field are added 

into the specified accumulators. Deleted records are 
bypassed in a field totals operation. Disk errors and 

invalid control statement errors stop the field totals 
operation. 

If AUTO RECADV is turned off during a field totals 
operation, the field totals operation stops, and the record 

following the last record processed is displayed. Press 

REC ADV to process the record displayed and advance to 
the next record. Pressing RESET during a field totals 
operation changes the mode to update mode and terminates 

the field totals operation. 

At the end of a field total operation, the accumulators 

retain the accumulated field totals unless a read out and 
reset was the last operation performed. If the end-of-data 

address is reached, the data set label is displayed, and the 
mode changes to read index mode. 

Displaying Offline Field Total Accumulators 

The contents of the field total accumulators and their sign 
can be displayed any time during the field total operation. 
For the 3741, the cursor must be at the start of a field and 
not at the end of record condition. For information on 

how to display the accumulators during a field totals 
operation, see the IBM 3741 Data Station Operator's 
Guide, GA21-9131. Figure 19 shows the field totals display. 



The field totals accumulations can be read out and placed ~ '"~ '"'' n"" II { 2000000ooooooonnooo+ ~_~ 

Read Out Field Totals Fields 

Cursor 

Accumulator 1 

Sign into a data record without resetting the accumulators to 
zero. To indicate a read out field in a program, use the 
bypass field definition character, B, followed by a 4, 5, or 
6. The 4 means read out accumulator 1 into the field in 
the record, 5 means read out accumulator 2 into the field 
in the record, and 6 means read out accumulator 3 into 
the field in the record. Figure 21 shows an example of a 
read out field in a program. 

Figure 19. Field Totals Display 

PROGRAMMING OFFLINE FIELD TOTAL FIELDS 

The following describes how to program the field totals 
fields V'Jhen you are writing programs to be used by the 
operator. 

Accumulate Totals Fields 

To indicate which fields in a data record are to be accumu­
lated into a field totals accumulator, use any field defini­
tion character in a program followed by a 1,2, or 3. A 
field definition character followed by a 1 means the 
contents of that field in the data records will be accumu­
lated into accumulator 1. A field definition character 
followed by a 2 or 3 means the contents of that field in 
the data records will be accumulated into accumulator 2 
or 3 respectively. Figure 20 is an example of a program 

containing field totals fields that will be accumulated. 

A ..... N 1----R-----N2--V----------E 
'-y-/ -v-~ 

The cotsponding The corresponding field 
field in the data in the data record will be 
record will be 
accumulated into­
accumulator 1. 

accumulated into accumu­
lator 2. 

Figure 20. Example of a Program Containing Field Totals Fields 

A field may be accumulated into more than one field totals 
accumulator by using any field definition character follow­
ed by more than one number. For example, if a program 
contains a N 12--- field, the corresponding field in the data 
record is accumulated in accumulators 1 and 2. 

D-----R -----B4----B5----A .... B 6----A ... E 

7~ -v-~ 
This field in This field in This field in 
the program the program the program 
indicates that indicates that indicates that 
field totals field totals field totals 
accumulator 1 accumulator 2 accumulator 3 
will be read will be read will be read 
out into the out into the out into the 
corresponding corresponding corresponding 
field in the field in the field in the 

data record. data record. data record. 

Figure 21. Example of a Read Out Field in a Program 

Not all of the accumulators have to be read out when 
performing a field totals read out operation. You can 
select the accumulators to be read out. If desired, each 

accumulator can be read out at a different point du.ring 
a field totals operation. 

Read Out/Reset Field Totals Fields 

Read out/reset field totals field allows the accumulators to 
be read into a specified field in a data record and then the 
accumulators are reset to zero. To indicate a read out/re­
set field in a program, use the bypass field definition char­

acter, B, followed by a 7,8, or 9. The 7 means read out 
and reset accumulator 1, the 8 means read out and reset 
accumulator 2, and the 9 means read out and reset 
accumulator 3. Figure 22 shows an example of a read 
out/reset field in a program. 
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D-----R-----B7 --·-B8----A .... B9----A .... E 

/\~ 
This field in I his field in This field in 
the program the program the program 
indicates that indicates that indicates that 
field totals field totals field totals 
accumulator 1 accumulator 2 accumulator 3 
will be read will be read will be read 
out into the out into the out into the 
corresponding corresponding corresponding 
field in the field in the field in the 
data record data record data record 
and then and then and then 
accumulator 1 accumulator 2 accumulator 3 
wi II be reset wi II be reset will be reset 
to zero. to zero. to zero. 

Figure 22. Example of a Read Out/Reset Field in a Program 

Not all of the accumulators have to be read out and reset 
when performing a field totals read out/reset operation. 
You can select accumulators to be read out and reset. If 
desired, each accumulator can be read out and reset at a 
different point during a field totals operation. 

CONTROL STATEMENTS 

Offline field totals require a control statement as part of 
the field totals operation. A control statement, when 
satisfied, causes a particular program to be selected for 
processing the record. A control statement: 

• Must start with a < character (this is the only means 
by which the field totals program can identify a control 
statement) . 

• Maybe continued in a consecutive or higher numbered 
buffer. 
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• Identifies which positions in the current record are to 
be compared against the compare characters. 

• Identifies what character must be at a position being 
compared, what character should not be at a position 
being compared, or some combination of both condi­
tions in order for the control statement to be satisfied. 

• Must not be loaded into any program buffer that will 
be selected when a control statement is satisfied. 

• Identifies the program to use when the control state­
ment is satisfied. The selected program identifies: 

The fields in the current record that are to be 
accumulated and into which accumulator the contents 
of each field must be accumulated. 

The fields in the current record that an accumulated 
value will be read into (if indicated by the program). 

The fields in the current record that an accumulated 
value will be read into and then the accumulator re­
set to zero (if indicated by the program). 

Figure 23 identifies the control statement format characters. 



Character 

< 

f 

eee 

Wor N 

m 

& 

Meaning 

This character identifies the program as 
a field totals control statement and must 
be in the first position of every program 
buffer used for control statements. 

The f stands for any character 1 through 
9 or A on the 3741. The character 
indicates which program is to be selected 
if this control statement is satisfied. 

eee stands for a 3-digit position number 
indicating the position in the data record 
that is to be compared with the compare 
characters. 

(001-128) 3741 

W indicates that the position in the 
record must contain the character used 
in the control statement in order for 
the search to be satisfied. N indicates 
that the record position must not have 
the compare character. 

m stands for the character with which 
the record position is to be compared. 
A comma (,) must separate compare 
characters. 

The comma (,) is used to separate 
compare characters (m). 

The & is used in a control statement to 
perform logical AND functions. The 
AND function allows you to indicate 
that two or more positions in the record 
must match the compare characters be­
fore the record is processed. 

More than one control statement can 
be in a program buffer. The; must be 
used to separate control statements. 

Field total cOlltrol statements can be 
continued to a higher numbered buffer. 
To indicate that a control statement is 
continued in a higher numbered buffer, 
use the: after the last position of the 
control statement in the current prog­
ram buffer. 

The period (.) indicates the end of the 
control statements. Place the period after 
the last control statement. 

Figure 23. Control Statement Format Characters 

Control Statement Format Character Description 

The following paragraphs will discuss each of the control 
statement characters and also build an example of field 
control statements. 

Note: In the following descriptions, the lower case 
characters are a representation of entries you must make. 
The upper case characters are the exact character to be 
used. 

< (Less Than Sign) 

The less than sign «) identifies a statement in a program 
buffer as being a field totals control statement. The less 
than sign must be in the first position of every program 
buffer that contains a field totals control statement. 

< 

f (Program Buffer to be Selected) 

The f stands for the program buffer number that is to be 
selected if the control statement is satisfied. For the 3741, 
f can be 1 through 9 and hex A. 

< f 

eee (Three Digit Position Number) 

The eec stands for a three digit position number that 
indicates the position in the data record that is compared 
with the compare character(s). Valid entries for the eee 
field are 001 through 128 for the 3741. 

< feee 
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War N Field 

This field is used to indicate whether a character should be 
present Of absent in the position specified by ccc. The W 
indicates that the position in the record specified by ccc 
must contain the character m specified in the control 
statement in order for the control statement to be satisfied. 
The N indicates that the position in the record specified by 
ccc must not contain the character m specified in the 
control statement, in order to satisfy the control statement. 
The W or N must follow the position number ccc. 

< fcccW 

< fcccN 

m Field 

The m field stands for the character with which the record 
position specified by ccc is to be compared. The m can 
be any character A through Z, 0 through 9, or a special 
character. The character, m, is called the compare char­
acter. The compare character must follow the W or N 
field. 

< fcccWm 

< fcccNm 

A position in a record can be compared against more than 
one character. However, each compare character m in 
the control statement must be separated by a comma (,). 

<fcccWm,m,m 
I
The position bei ng checked 

'--_________ -'.must have one of the char-

<fcccNm,m,m 

acters specified by m in order 
to satisfy the control statement. 

IThe position being checked 
~---------....r.·must not have any of the 

characters specified by m, 
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in order to satisfy the control 
statement. 

. (period}-End of Control Statement 

The period (.) indicates the end of the control statement. 
If there is more than one control statement, the period 
must be at the end of the last statement. 

< fcccWm. 

< fcccNm. 

; (semicolon)-Multiple Control Statement Separator 

The semicolon is used when there is more than one control 
statement in a program buffer. The semicolon must follow 
each control statement except the last control statement 
which must have a period (.). When there are multiple 
control statements, each control statement is compared 
against the current data record until one of the control 
statements is satisfied. If none are satisfied, the next 
record is read. 

<fcccWm;fcccN m. 

Note: When coding multiple control statements, place the 
control statement that will be satisfied most often first. 
This will save time in running field totals operations. 

: (colon}-Control Statement Continued in a Higher 
Numbered Buffer 

Control statements can be continued into another higher 
numbered buffer. When a control statement is continued 
in a higher numbered buffer, place a colon (:) after the 
last character in the current program buffer. The colon 
(:) can be placed after an y character desi red. 

Program buffer 2 

Program buffer 3 

Control state­
ment continued 
character 



When a control statement will be continued in a higher 
numbered buffer, it does not have to be in the next con­
secutive higher numbered buffer. The statement has only 
to be continued in a higher numbered buffer. 

Program buffer 3 I <fcccWm,m,m;: 

Program buffer 6 I <fcccWm. 

Note: If the compare character m is a colon (:), it is 
treated as a compare character. Therefore, if m is a 
colon (:), and the control statement will be continued 
in a higher numbered buffer, another colon is needed. 

~ 
~control statement continued 

comparing position in record for 

I 
a colon (:) 

<fcccWm. 
'-------.... 

& (ampersand) Logical AND 

The & (ampersand) can be used in a control statement to 
perform a logical AND function. This means that more 
than one position in a record can be compared against the 
control statement. 

<fcccWm&cccWm. 

Example: <1010WA&020W4. This control statement is 
satisfied if position 10 of the record has an A AN D 
position 20 has a 4. Program buffer 1 will be selected to 
process the record if the control statement is satisfied. 

Examples 

The following are examples using all of the control state­
ment format characters that are available. 

Example 1: <2002WA,B. 

~
,periOd must be at the end 

"of the control statement. 
Comma must separate com­
pare characters. 
Less than sign must be in 

the first position of each 
program buffer that 
contains a control statement. 

This control statement will be satisfied if the current 
.... data record has an A or B in position 2. Program buffer 
2 will be selected if the statement is satisfied. 

Example2: <2002WA,B;1010NV. 

'Control statement separator 

This is a multiple control statement. The field totals 
program will first check to see if the data record has an 
A or B in position 2. If there is an A or B in position 2, 
the control statement is satisfied and program buffer 2 
will be selected to process the record. If the first control 
statement 2002WA,B is not satisfied, the field totals 
program goes to the next control statement (1010NV) 

to see if it can be satisfied. This control statement is 
satisfied if position 10 of the data record does not have 
a V. Program buffer 1 is selected for processing the data 
record if this statement is satisfied. If neither statement 
is satisfied, the next data record is read. 

Example 3: 

ILOgiCal AND function 

Program buffer 3: <2002WA,B&031WH;4042: 
/. 

Program buffer 5: <W6,7,S. 

Control state-
ment con­
tinued in 
higher num­
bered buffer 
(5). 

Control statement 
separator. 

This is a multiple control statement that is continued in a 
higher numbered buffer. The first control statement 
(2002WA,B&031WH) contains a logical AND function. 
The control statement 2002WA,B&031WH is satisfied if 
position 2 of the data record has an A or B AND position 
31 has an H. Program buffer 2 is selected to process the 

. data record if the statement is satisfied. If this control 
statement is not satisfied, the next control statement 
(4042W6,7,S) will be used. Note that this control state­
ment is continued in a higher numbered buffer. This 
control statement is satisfied if position 42 of the data 
record has a 6, 7, or S. Program buffer 4 is selected for 
processing the data record if the statement is satisfied. If 
neither statement is satisfied, the next data record is read. 
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Unconditional Program Buffer Selection 

If only one program is required to process records in the 
field totals operation, a control statement can be written 
that will unconditionally select the desired program buffer. 

The general control statement is as follows: 

<f. 
where f is the is the desired program buffer number 1 
through 9 and A. 

Offline Field Totals Example 

An offline field totals operation is to be performed on a 
data set that contains several different kinds of records. 
The field totals operation to be performed depends upon 
the content of the records. 

Figure 24 shows the field totals operation to be performed 
for each record type. If the record type indicated by the 

first column in the figure contains the data indicated by 
the second column, the operation in the third column 
needs to be performed. 

Depending upon the type of record, one of four different 
types of field total operations are performed: 

1. Add a field to both accumulators 1 and 2. 

2. Add the field to accumulator 2 only. 

3. Read the contents of accumulator 1 into the current 
record buffer and reset the accumulator. 

4. Add the field to accumulator 3. 

Type of Data Record Contents 

Four different programs are required to do these operations. 
This example used program buffers 1-4 for these programs. 
Program buffer 1 contains the program to add the field in 
positions 30-35 of the data record into accumulators 1 and 
2. To program a field as a field totals field, use any field 
definition followed by 1,2, or 3 to indicate the accumula­
tor. All field definition characters in the program except 
those used by field totals fields are ignored. 

I n this example all fields except the field totals field are 
programmed as bypass fields. The program in program 
buffer 1 is: 

B ----------------------------N 12---E 
'-v-' 

Field totals field 
in positions 30-35 

Program buffer 2 contains the program to add the field in 
positions 30-35 of the data record into accumulator 2. 

The program in program buffer 2 is: 

B ----------------------------N 2 ---- E 
'-v-' 

Field totals field 
in positions 30-35 

Desired Operation 

A in position 10 and B or C in position 25 Add the field in positions 30-35 of the 
record to accumulators 1 and 2. 

2 

3 

4 

Numbers in position 50 

Blanks in positions 50 through 55 

All records that do not satisfy the conditions 
of the other 3 types of records 

Figure 24. Field Total Operations 
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Add the field in positions 30-35 of the 
record to accumulator 2. 

Read the contents of accumulator 1 
into the record in positions 1-10 and 
reset accumulator 1. 

Add the field in positions 30-35 of the· 
record to accumulator 3. 



Program buffer 3 contains the program for the record that 
accumulator 1 is to be read into. The accumulator is read 
into positions 1 thorugh 10 of the record. The program 
also causes accumulator 1 to be reset to zero. The program 
in program buffer 3 is: 

B 7 •••••••• E 
'-.t-' 

Field that accumulator 1 is read into 

Program buffer 4 contains the program to add the field 
in positions 30·35 of the record in accumulator 3 if the 
conditions to use the programs in program buffers 1 
through 3 are not satisfied. The program in program 
buffer 4 is: 

B _ •••••• _._ •. _ •• _ ••..••••• _-. N 3--·· E 
'-.t-' 

Field totals field 
in positions 30-35 

To cause the program that is to process each record type to 
be selected automatically, write control statements. Each 
control statement indicates the conditions that must be 
satisfied before a program is selected. The control state­
ments for this example begin in program buffer 5. Each 
control statement is separated by a semicolon. The colon 
is used at the end of program buffers 5 and 6 to indicate 
that the control statements are continued in a higher 
program buffer. The control statements follow: 

Program Buffer 5 

<101 OWA&025WB,C 

Selects program buffer 
1 if position 10 contains 
an A and position 25 
contains a B or a C. 

Program Buffer 6 

;2050WO,1,2,3: 
~ 

Selects program buffer 
2 if position 50 is 
numeric. This control 
statement is continued 
in program buffer 6. 

<,4,5,6, 7 ,8,9;3050W~&051 W~&052W~&053W~&: 
~. ~-----------

Continued from 
program buffer 5 

Selects program buffer 3 if positions 

fiO-55 are blank. (The ~ represents 
a blank space.) This control statement 
is continued in program buffer 7. 

Program Buffer 7 

<054W~&055W~ ;4. 
'- v ",-.-

Continued from ~s program buffer 4 if another 
program buffer 6 program level has not been selected. 

Offline Field Totals Setup Example 

The following is an example of an easy way to write control 
statements when different programs are used for entering 
data. 

When writing programs required for a job that has field 
total fields, set aside one position in the program for 
keying the program number used when keying data for 
the record. This one position field will assist you in 
writing the offline field totals control statements required 
to process records in the data set. 

For example, assume programs with field totals fields have 
been written and are in program buffers 1, 2, and 3. Also, 
assume that position 20 in the program represents the 
position in the data record into which the program number 
being used to control the format of the record wi II be 
keyed. Also assume that enter mode has been selected 
and data can now be keyed. The first data record requires 
program number 1. 

Record 1 

I' 
19-20 21 80 

DATA. ...... litATA .................. ·1 

A one is keyed into this posi· 
tion (20) to indicate that 
program number 1 was used 
to control the format of this 
data record. 

The second data record requires program number 2. 

Record 2 

DATA ....... 

A two is keyed into this posi· 
tion (20) to indicate that 
program number 2 was used 
to control the format of this 
data record. 
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The third record requires program number 3. 

Record 3 

( DATA ....... 191~ATA .................. 8°1 
A three is keyed into this posi­
tion (20) to indicate that 
program number 3 was used 
to control the format of this 
data record. 

This process continues until all data records have been 
keyed. Position 20 in the data record identifies the 
program that was used to control the format of each 
record. 

After all data has been keyed, assume that an offline field 
totals operation will be performed. Since each record in 
the data set has a position 20 that identifies the program 
under which data was keyed for the record, this informa­
tion can be used in writing control statements required to 
process the job in offline field totals mode. 
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The control statement would be: 

<1020W1 ; 2020W2 ; 3020W3. 
'--'v-"~~ 

~~ t 
This control state- This control state- This control state-
ment will select ment will select ment will select 
program number program number program number 
1 if position 20 2 if position 20 3 if position 20 
in the data record in the data record in the data record 
has a one (posi- has a two (posi- has a three (posi-
tion 20 will have tion 20 will have tion 20 will have 
a one if program a two if program a three if program 
number 1 was number 2 was number 3 was 
used to control used to control used to control 
the format of the the format of the the format of the 
record in enter record in enter record in enter 
mode). mode). mode). 

If the preceding technique can be implemented, it will 
assist you in using offline field totals mode. 



Dual disk capability is obtained on the 3741 by means of 
an additional disk drive provided by the second disk 
feature. The second disk unit is to the left of the first 
disk unit. 

The purpose of second disk operations is to permit the 
following: 

1. Duplicating a disk in order to have more than one 
copy or to save data from a disk that has developed 
a defect. 

2. Merging records from a disk with records from the 
keyboard. 

3. Pooling the data from several disks onto one disk. 

4. Extended program storage; programs can be loaded 
into the program storage buffers from the second 
disk without removing the disk 1 disk. 

5. Expanded storage for use with the communications 
feature. 

DUAL DISK OPERATION ON THE 3741 

After insertion of a disk in the second disk drive, the first 
of any of the following operations activates disk 2, positions 
disk 2 at track 00, sector 08, and displays the sector 08 
label. 

• Disk 2 record advance 

• Disk 2 record backspace 

• Disk 2 return to index 

The address of disk 2 is displayed at the righthand end of 
the status line in positions 31 through 35. The address is 
posted or changed only when disk 2 operations are per­
formed. Insertion and removal of disk 2 are not monitored 
by the machine and therefore inserting a disk does not post 
a disk 2 address or remove an existing disk 2 address; like­
wise, removing disk 2 does not cause the existing dis~ 2 

Chapter 7. Second Disk 

address to be removed from the display. Keying FUNCT 
SEL lower and the A key will remove the existing disk 2 
address. 

Disk 2 is read but not written on except in the communi· 
cations mode. Disk 2 is controlled by the following keys: 

• Disk 2 record advance 

• Disk 2 record backspace 

• Disk 2 return to index 

• Copy 

• Search content 

• Search sequential content 

• Search address 

SEARCH OPERATIONS ON THE SECOND DISK 

The following procedures are used to search on disk 2: 

1. Press FUNCT SEL lower. 

2. Hold down NUM SHIFT and press SEARCH 
CONTENT, SEARCH SEa CONTENT, or SEARCH 
ADDRESS. 

3. Key the search mask or address. 

4. Press FUNCT SEL upper and DISK 2 REC ADV. 

After the first content search, subsequent searches by 
content using the same search mask can be accomplished 

as follows: 

1. 

2. 

3. 

Press FUNCT SEL upper and DISK 2 REC ADV. 

Press FUNCT SEL lower, hold down NUM SHIFT, 
and press SEARCH CONTENT. 

Press FUNCT SEL upper and DISK 2 REC ADV. 
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COpy 

The copy function provides: 

• Copying all or part of disk 2 

• Copying all or part of a data set 

• Copying up to a specified record on disk 2 

• Copying a record 

Copying is always done from disk 2 to disk 1. 

Copy All (Image Copy) o'r Part of Disk 2 

This copy function copies disk 2 onto disk 1, beginning 
with the sector in track 00 where disk 1 is positioned. The 
last record is copied from the sector located at the end of 
extent (EOE) of the label at which disk 2 is positioned at 
the start of the copy function. 

E~ch record is copied into the corresponding track and 
sector address; that is, the record from track 02, sector 14 
of disk 2 will be copied into track 02, sector 14 of disk 1. 
All records will be copied regardless of content, including 
deleted records, records outside of defined extents, and 
normal data records between the beginning of extent (BOE) 
and the end of data (EOD). 

Notes: 
1. During a copy all or part of disk 2 operation, program 

buffers 1 through 8 are destroyed and should be 
restored after the copying is complete. 

2. The write protect status is not checked and does not 
protect against copying onto the disk. 

For operating procedures on copying all or part of 
disk 2, see the IBM 3741 Data Station Operator's Guide, 
GA21-9131. 
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Copy All (I mage Copy) or Part of a Data Set 

The primary purpose of this function is to pool data from 
two or more disks onto one disk by adding data from disk 
2 to the end of the data already recorded on disk 1. A 
sequence of such copies can involve loading several disks 
into the disk 2 drive and pooling the work of several opera· 
tors onto one disk. Deleted records are not copied. 

For operating procedures on copying all or part of a data 
set, see IBM 3741 Data Station Operator's Guide, 
GA21·9131. 

Copy Up to a Specified Record on Disk 2 

This function can be used to merge records from disk 2 ~ 

with records that are keyed from the keyboard. It can be1 
used to insert missing records or add records to a data set. 
All records except deleted records are copied up to, but 
not including, the specified record. At the end ~f the 
copy function, the specified record is displayed. 

For operating procedures on copying up to a specified 
record on disk 2, see IBM 3741 Data Station Operator's 
Guide, GA21-9131. 

Copying a Record 

This function allows you to copy one record at a time by 
performing a search disk 2 operation, or by pressing 
DISK 2 REC BKSP or DISK 2 REC ADV, whichever is 
necessary to find the record you want to copy. The 
record to be copied is on disk 2. This copy function can 
be done in enter, update, or read index mode. If you 
are in enter mode after the record from disk 2 has been 
displayed, the record can be entered onto disk 1 by 
pressing REC ADV. If youare in update mode after a 
record from disk 2 has been displayed, the first character 
of the record must be rekeyed and then REC ADV pressed. 
If you are in read index mode, press FUNCT SEL lower, 
M, and REC ADV to enter the record onto disk 1. 



All disks are initialized before they are shipped to a 
customer. Reinitializing should be avoided unless neces­
sary; it is requi'red only if: 

1. 

2. 

3. 

The disk was exposed to a strong magnetic field. 

A defect occurred in one or two tracks. I n this 
case, initialization can be used to take the bad 
track (s) out of service and add one or two tracks 
from the spare area. 

A sector sequence other than the sequence existing 
on the disk is desired. See Initialization Procedures 
in this chapter for information on how to specify 
the desired sector sequence. 

Note: It is not necessary to reinitialize when a diskette 
is to be reused. 

\, The purpose of initialization is: 

1. 

2. 

3. 

To write identification fields, one for each sector in 
all active tracks on a disk. 

To write the bad track code in defective tracks. The 
maximum permissible number of bad tracks is two. 

To write a record in each sector of each active track. 
All records are filled with the blank character except 
in track 00. 

4. To write 80-character records in track 00. 

After the index track is written, sectors, 1 through 4 and 6 
contain 80 blanks each. Sector 5 contains ERMAP follow­
ed by 75 blank characters. If one or two bad tracks were 
specified, the number of the first bad track will be in posi­
tions 7 and 8 of sector 5 with a zero in position 9, the 
number of the second bad track will be in positions 11 and 
12 of sector 5 with a zero in position 13. Sector 7 contains 
VOL 1 in positions 1 through 4, the volume 10 in positions 
5 through 10, the sector sequence cO,de is in positions 77 
and 78, a W in position 80, and blanks in all remaining 
positions of the first 80. 

Chapter 8. Disk Initialization 

Sector 8 contains the following data set labels: 

• HDR 1 in positions 1-4 

• DATA in positions 6-9 

• ~80 or 128 in positions 25-27 depending on the input 
speci fi cati on 

• 01001 in positions 29-33 

• 73026 in positions 35-39 

• 01001 in positions 75-79 

• blanks in all other positions 

Sectors 9 through 26 contain deleted records with the 
following content: 

• DO R 1 in positions 1-4 

• DATA in positions 6-9 

• Sector number in positions 10-11 

• ~80 or 128 in positions 25-27 

• 74001 in positions 29-33 

• 73026 in positions 35-39 

• 74001 in positions 75-79 

• Blanks in all other positions 

As a final step, disk initialization checks the disk to see 
that it is written correctly. 
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INITIALIZATION PROCEDURE 

To initialize the disk, do the following: 

1. I nsert a diskette in drive 1. If the disk is bad or 
uninitialized, you may get several disk errors before 
X R mode is displayed. 

2. Press FUNCT SEL lower, then DELETE REC. 

3. Key the following data (each of these fields is 
optional and can be left blank) 

• Volume I D in positions 1-6 

• Sector sequence code in positions 7-8 (normally 
left blank). Valid entries, in addition to the posi­
tions being left blank, are shown in Figure 25. 
Most commonly used are 01 (same as being left 
blank) and 02. Entering 01 causes the sector 
arrangement to be 1, 2, 3, 4, .... 25, 26. Entering 
02 causes the sector arrangement to be 1, 3, 5, .... 
25, 2, 4, .... 24, 26. 

Blank 01 02 03 04 05 06 07 08 

1 1 1 1 1 1 1 1 1 
2 2 3 4 5 6 7 8 9 
3 3 5 7 9 11 13 15 17 
4 4 7 10 13 16 19 22 25 
5 5 9 13 17 21 25 2 2 
6 6 11 16 21 26 2 9 10 
7 7 13 19 25 2 8 16 18 
8 8 15 22 2 7 14 23 26 
9 9 17 25 6 12 20 3 3 
10 10 19 2 10 17 26 10 11 
11 11 21 5 14 22 3 17 19 
12 12 23 8 18 3 9 24 4 
13 13 25 11 22 8 15 4 12 
14 14 2 14 26 13 21 11 20 
15 15 4 17 3 18 4 18 5 
16 16 6 20 7 23 10 25 13 
17 17 8 23 11 4 16 5 21 
18 18 10 26 15 9 22 12 6 
19 19 12 3 19 14 5 19 14 
20 20 14 6 23 19 11 26 22 
21 21 16 9 4 24 17 6 7 
22 22 18 12 8 5 23 13 15 
23 23 20 15 12 19 6 20 23 
24 24 22 18 16 15 12 7 8 
25 25 24 21 20 20 18 14 16 
26 26 26 24 24 25 24 21 24 

Figure 25. Disk Record Sequences 
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09 

1 
10 
19 
2 
11 
20 
3 
12 
21 
4 
13 
22 
5 
14 
23 
6 
15 
24 
7 
16 
25 
8 
17 
26 
9 
18 

• First bad track in positions 9-10 

• Second bad track in positi ons 11-12 

• Blank in positions 13-14 

• Blank for record length of 80 or L for record 
length of 128 in position 15 

4. Press FUNCT SEL lower, hold down NUM SH 1FT 
and press the I key. 

10 

1 
11 
21 
2 
12 
22 
3 
13 
23 
4 
14 
24 
5 
15 
25 
6 
16 
26 
7 
17 
8 
18 
9 
19 
10 
20 

Note: If the numeric shift key is not held down, 
only the disk checking function occurs. See Disk 
Checking in this chapter . 

11 12 13 

1 1 1 
12 13 14 
23 25 2 
2 2 15 
13 14 3 
24 26 16 
3 3 4 
14 15 1,7 
25 4 5 
4 16 18 
15 5 6 
26 17 19 
5 6 7 
16 18 20 
6 7 8 
17 19 21 
7 8 9 
18 20 22 
8 9 10 
19 21 23 
9 10 11 
20 22 24 
10 11 12 
21 23 25 
11 12 13 
22 24 26 



Any or all of the data in step 3 may be left blank. If the 
volume ID is left blank, the volume ID will be written as 
a blank field. If the sector sequence is left blank, the 
sequence of sectors will be in numeric order (1, 2, 3, .... 25, 
26). If no bad tracks are listed, the initialization operations 
will scan the disk to find any defective tracks marked with 
the bad track code. When one or two bad tracks are speci­
fied, initialization operations do not check for the bad 
track code and will try to initialize all other tracks. 

When the initialization process is complete, the disk is 
positioned at track 00 and the label in sector 08 is dis­
played unless errors were encountered. In case of errors, 
the following is displayed: 

• Bad tracks that have been marked with the bad track 
code are displayed in the first data line. Positions 9 
and 10 show the first bad track; 11 and 12 show the 
second bad track. 

• Tracks that showed errors when checked are shown in 
data line 2 beginning in cursor position 41. Each track 
shown is written with three characters followed by a 
space. The first two characters indicate the track num­
ber and the third character indicates the type of error 
encountered: 

I Missing I D field 
C CRC error (diskette data error) 

S Deleted record 

Only 10 tracks with errors can be displayed; the first error 
encountered in a track is displayed. 

If errors are displayed after initialization, the initialization 
was not successful. The disk should be removed to clear 
errors and initialization tried again until a successful opera­
tion occurs. If particular tracks show persistent errors in 
successive retries, those tracks should be considered defec­
tive. Initialization can be retried by specifying those tracks 
in the keyed data of step 3. Since the maximum number of 
bad tracks that can be specified is two, disks with persistent 
errors in more than two tracks cannot be used. 

DISK CHECKING 

The initialization feature provides a means of checking a 
disk for tracks marked with the bad track code and for 
tracks exhibiting errors. The procedure for checking is as 

follows: 

1. Insert a diskette into drive 1 

2. Press FUNCT SEL lower and DELETE REC 

3. Press FUNCT SEL lower 

4. Press the I key 

At the end of the scan, a report is posted on the display in 
the same format as used for reporting errors after initiali­
zing. If errors are reported, the disk should be checked 
repeatedly and only tracks that show persistent errors in 
repeated operations should be considered bad . 
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Figure 26 shows the errors and recovery action for disk 
initial ization errors. 

Code Type Causes 

Input Track 00 or 78 to 99 
specifi- were specified as a 
cation bad track. 

Sequence is greater 
than 13. 

A character other than 
0-9 or blank was en-
tered or an odd num-
ber of characters en-
tered in positions 
7-12. 

= Bad track Bad tracks are not 
specifi- entered in ascending 
cation sequence. 

* Bad More than two bad 
tracks tracks are on the disk. 

( Write Disk error occurred 
" error while initializing the 

disk. 

& Sector One of the normally 
not deleted sectors (9-26) 
deleted on the index track was 

not deleted. 

Sequence number 
keyed was 00. 

What 
You Do 

Reset** 

and correct 
error. 

Reset* * 

and re-enter 
in ascending 
sequence. 

Reset** 

and retry disk 
initialization. If 
error persists, 
discard disk. 

Reset**" 

and retry 
initialization. 

Reset** 

and retry 
initialization. 

** I nitialization errors are not reset by the reset key. The disk is removed and reinserted; then 
the initialization setup must be done over. 

Figu'j-e 26. Disk Initialization Errors 
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The self-check feature provides a method for checking the 
entry in numeric fields that contain a precomputed self­
check digit. The self-check digit is the last digit in the 
field, and has been precomputed by using either of two 
algorithms, modulus 10 or modulus 11. 

In the modulus 11 operation, basic numbers that require 

a check digit of 10 cannot be used as self-checking numbers. 
The accounting system must be adjusted to eliminate such 
numbers from codes that are to be self-checked. If an opera­
tor is entering or verifying check digits and uses a basic 
number requiring a check digit of 10, the machine indicates 
an error condition. 

Self-check fields are specified in the program by the use of 
the following characters: 

H Modulus 10 
C Modulus 11 
F Modulus 10 skip 

G Modulus 11 skip 
L Modulus 10 duplicate 
M- Modulus 11 duplicate 

Fields defined by the characters F and G act as skip fields 
when the AUTO DUP/SKIP switch is on, and as manual 
self-check fields when the AUTO DUP/SKIP switch is off. 
Fields defined by the characters Land M act as dup fields 
when the AUTO DUP/SKIP switch is on and as manual 
self-check fields when it is off. 

When duplicate or skip and self-check are combined in a 
field, the self-check is performed after the auto function. 
If a self-check error is found, turn off the AUTO DUP/ 
SKIP switch to backspace, and correct the self-check 
number. 

Blank fields check correctly in the enter mode, but cause 
a C error in verify or field correct mode. This allows a 
self-check field to be skipped in enter mode and entered 
later in verify mode. 

Numerals 0 through 9 and all other EBCDIC characters 
with the values 0 through 9 in the low-order hex digit are 
totaled by the low-order hex digit value. All other characters 

. are totaled as the value ~ero. 

Chapter 9. Self-Check Feature 

I f self-check errors occur, three methods of error recovery 
are: 

1. Press RESET to unlock the keyboard and remove the 
error condition. This permits entry of a new charac­
ter or backspacing to correct a preceding character. 

2. 

3. 

Press the dash key with either shift key to (a) remove 
error condition, (b) overscore the units position with 
the high order hex D, and (c) exit from the field. 

Press N UM SH I FT and the & key to (a) remove error 
condition, (b) overscore the units position with the 
high order hex C, and (c) exit from self-check field. 

COMPUTING THE SELF-CHECK DIGIT 

Modulus 10 

Modulus 10 can be computed for any number from 2 to 
127 digits long. To compute modulus 10, do the following: 

1. 

2. 

Multiply the units position and every alternate 
position of the basic number,·excluding the self-check 
digit, by 2. 

Add the digits in the products to the digits in the 
basic number that were not multiplied. 

3. Subtract the sum from the next higher number 
ending in zero. 

The difference is the self-check digit. 

Self-Check Feature 55 



For example: 

56 

Basic number 

Units position and every 
alternate position of 
basic number 

Multiply 

Digits not multiplied 

Add 

Next higher number ending 
in 0. 

Subtract 

Self-check digit 

6 2 4 8 

6 2 8 

12 4 16 

4 

1+2+1+4+4+1+6=19 

20. 

-19 

Modulus 11 

To compute modulus 11, do the following: 

1. 

2. 

3. 

4. 

5. 

Assign a weighting factor to each digit position of the 
basic number. These weighting factors are 2-7,2-7, 
etc. starting with the units position of the number, 
excluding the self-check digit, and progressing 
toward the high-order digH. 

Multiply each digit by its weighting factor. 

Add the products. 

Divide this sum by 11. 

Subtract the remainder from 11. 

The difference is the self-check digit. 

For example: 

Basic number 2 3 4 5 

Weighting factors 6 5 4 3 2 

Multiply 6 10. 12 12 10. 

Add 6+10.+12+12+10.=50. 

Divide 50711=4 plus a remainder of 6 

Subtract 11-6=5 

Self-check digit 5 



The 3741 Models 2 and 4 are supported as standard BSC 
terminals for point-to-point communications on switched 
or nonswitched facilities, or multipoint communications 
on nonswitched facilities. Operation is half-duplex, syn­
chronous, serial-by-bit, serial-by-character. The BSC allows 
data transmission using EBCDIC directly as the commu­
nications line code. 

The 3741 Models 2 and 4 operate in half-duplex mode 
via appropriate modems over the following networks: 

• Switched common-carrier network at 600, 1200, 2000, 
or 2400 bps. 

• Nonswitched common-carrier, voice-grade, private-line 
data channels (or equivalent privately owned facilities) 
at 600, 1200 or 2400 bps. 

Note: The grade of channel and type of channel condi­
tioning must be as specified by the modem supplier. 

Chapter 10. Communications 

The private-line channels may be half-duplex or duplex, 
point-to-point. Although the 3741 Models 2 and 4 operate 
in half-duplex mode, duplex private-line facilities are recom­
mended to minimize line-turnaround times. Refer to the 
publications, General Information Binary Synchronous 
Communications, GA27-3004, and IBM Teleprocessing 
Systems Summary, GA24-3090, for additional information 
pertaining to communications facilities. 

The exact network configuration of the 3741 Model 2 or 
4 depends upon the application. Figure 27 shows some 
typical configurations. 
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Figure 27 (Part 1 of 2). 3741 Model 2 or 4 Communications Configurations 
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Model 2 or 4 

System/3 

--I . I 
l~~ 

--:;l 
Li-

A 3741 Model 2 or 4 

Figure 27 (Part 2 of 2). 3741 Model 2 or 4 Communications 
Configurations 

Networks 

The 3741 can use a switched or nonswitched network for 
point-to-point communications or nonswitched network for 
mUltipoint communications. See Figures 28 and 29. 

Point-to-Point Nonswitched Network 

3741 Modem 
Model 2 or 4 

Point-to-Point Switched Network 

3741 Modem 
Model 2 or 4 

Figure 28. Point-to-Point Telecommunications Networks 

Nonswitched Common Carrier, Voice Grade 

A nonswitched, point-to-point or multipoint network con­
sists of dedicated, private, or leased communication lines. 
Nonswitched point-to-point networks connect the 3741 
Model 2 or 4 with remote terminals or processing units. 
Nonswitched multipoint networks connect the 3741 
Model 2 or 4 with a processing unit. On a nonswitched 
network, the terminals are physically connected: that is, 
the cjrcuits making up the communication lines are 
continuously established for predetermined time periods 
during which data may be transmitted over the lines. 
Since the terminals are continuously connected, no dialing 
is required. 

Modem 

Modem 

Modem 

Modem 

3741 Model 2 
or 4, 3747, or 
Processing Unit 

3741 Model 2 
or 4, 3747, or 
Processing Unit 

3741 Model 2 
or 4, 3747, or 
Processing Unit 

3741 Model 2 
or 4, 3747, or 
Processing Unit 
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Switched Common Carrier 

A switched network allows the 3741 Model 2 or 4 to 
communicate with many other terminals or processing 
units without requiring dedicated communication lines. 
The terminals are connnected by access lines to the com­
mon carrier exchanges servicing their respective locations. 
A complete and continuous data path is established be­
tween terminals only for the period of time in which data 
transmission takes place. The connection is established 
by dialing the telephone number of the remote terminal 
or processing unit. 

3741 
Model 2 or 4 

Modem 

Normally, the station placing the call should bid the line. 
On switched lines, and if the operator will be dialing the 
call, the M key must be pressed. This indicates who is 
calling, and that the controller will transmit a line bid first 
regardless of the mode. Not pressing the M key tells the 
controller to wait for a line bid. (The requirement for 
pressing the M key is shown in Figure 44 [Part 3 of 5].) 
Pressing the M key must be omitted if the 3741 will be 
answering a call or if on nonswitched lines. 

3741 
Model 2 or 4 

Modem 

Processing Unit Modem ~----------~------------~------------~-----

Modem 

3741 
Model 2 or 4 

Figure 29. Leased Multipoint Telecommunications Network 
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Modem (Data Set) 

An external modem or integrated 1200 bps modem con­
nects the terminal to the telephone lines. The bit rates 
available are 1200, 2000, and 2400 bits per second (bps). 
A selectable 600 bps transmission rate is available except 
in the United States, Canada and Japan. The 3741 com­
munications adapter i~ compatible with the IBM 3872 
modem and the IBM integrated 1200 bps modem. 

A synchronous clock feature is available for use with 
modems that do not have their own internal clocking 
(see Features). 

The modem required by the 3741 Model 2 or 4 may be 
supplied by I BM, the common carrier, or the customer 
and must be identical on both ends of the network. The 
modem interface must conform to the electrical character­
istics as specified by EI A Standard RS-232C and be opera­
tionally compatible with the 3741 Model 2 or 4 modem 
interface. Attachment is made via a modem interface 
cable that is terminated by a 25-pin modem connector 
plug. The following circuits described in RS-232C are 
used by the 3741 Models 2 and 4: 

Connector RS232C 
Pin Designation Circuit Description 

AA Protective ground 
2 BA Transmitted data 
3 BB Received data 
4 CA Request to send 
5 CB Clear to send 
6 CC Data set ready 
7 AB Signal ground (common 

return) 
15* DB Transmit signal element 

timing 
17* DO Receiver signal element 

timing 
18 None IBM 3872 wrap test 
20 CD Data terminal ready 
22 CE Ring indicator 
23 CH Data Signal rate selector 

*Used only when operating with synchronous modems. 

Additional modem-interface information is available from 
your IBM representative. 

FEATURES 

The following features are available for the 3741 Models 
2 and 4. 

Synchronous Clock 

The synchronous clock feature provides business machine 
clocking of the data onto and off of the transmission line. 
The bit rate for this feature is 1200 bps (600/1200 except 
in the United States, Canada and Japan). This feature 
should be used only when the attached modem does not 
provide its own clocking. The terminal that the 3741 is 
communicating with must also be equipped with business 
machine clocking. 

Terminal Identification 

The terminal identification feature transmits a 4-character 
terminal identification sequence and compares a received 
identification sequence with a keyed-in sequence. This 
feature cannot be installed if the multipoint communication 
network is utilized. 

Transmitting the Terminal Identification Sequence 

The BSC terminal transmits a 4-character identification 
sequence when initiating a line bid or when responding to 
a line bid. 

If the 3741 is the calling station, the first transmission on 
a switched network after a connection has been established 
is the following sequence: 

PPPSS EP 
AAAYYvabcNA 

DPDNN'~~ 
The lowercase v A unique 3-character sequence 
(hex A5) is the will be a factory-installed sequence 
terminal type assigned by I BM from a master list. 
character (3741 The master list consists of charac-
Models 2 and 4). ters from all positions of the 

EBCDIC code set with the excep­
tion of SOH, STX, ETX, EOT, 
ENO, ACK, OLE, NAK, SYN, 
ETB, IUS, NUL, DEL, and EO. 

If the 3741 is the called station, the first transmission after 
receiving a line bid is- the following sequence: 

PPPSS A P 
AAAYYvabcCOA 
DDDNN K D 
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If the terminal is not prepared to receive a line bid, the 
following sequence is transmitted: 

PPPSS NP 
AAAYYvabcAA 
DDDNN KD 

Remote Terminal Identification Compare 

This function allows the operator of a 3741 Model 2 or 4 
to check the identity of a remote terminal before proceed­
ing with data communications between the 3741 Model 2 
or 4 and the remote terminal. An operator keyed sequence 
of characters is compared to a terminal identification se­
quence received on the communications line. The trans­
mission or reception of data begins after the received ter­
minal identification sequence matches character for char­
acter and has the identical length as the keyed sequence. 

The operator keys the remote terminal identification 
sequence while the station is in the update or read index 
mode. A sequence of up to 15 characters must be posi­
tioned with the first character in position 1 of the current 
record buffer and the cursor in the next position following 
the last character of the sequence. If the cursor is left in 
the first position, indicating that no characters have been 
keyed, the SSC terminal accepts any remote terminal 
identification sequence of up to 15 characters, and the 
transmission or reception of data occurs as though the 
terminal identification feature were not installed. If the 
cursor is left in a position indicating that more than, 15 
characters have been keyed, an error is displayed after 
FUNCT SEL and COMM are pressed. 

Note: If the remote terminal identification sequence con­
tains characters not represented on the 3741 keyboard 
(for example, lower case al pha characters), the operator 
must enter the hexadecimal equivalent using the HEX key. 

After the identification characters have been keyed, the 
operator places the 3741 in one of the communication 
modes by pressing FUNCT SEL, COMM, and the desired 
mode key. The keyed remote terminal identification 
sequence is transferred from the current record buffer to 
program buffer 9 and erased from the display. (Program 
buffer 9 is not used if you have the expanded communica­
tions feature.) This sequence is stored as long as the· 
terminal is in a communications mode. 

When the terminal is the calling station, the terminal com­
pares the identification sequence of the response to its line 
bit with the operator keyed sequence. If the sequences 
match and the response is positive, the terminal prepares 
to transmit or receive data blocks. If the sequences match 
and the response is negative, the terminal disconnects with 
an X error. If the sequences do not match, the terminal 
transmits its line bid up to 14 times before disconnecting 

'with a C error. 
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When the terminal is the called station, the remote terminal 
identification sequence of the received line bid is compared 
to the operator keyed sequence. If the sequences match, 
the terminal gives a positive response and prepares to trans­
mit or receive data blocks. If the sequences do not match, 
the terminal does not respond, but does continue to wait 
for a valid sequence. 

Note: Program buffer 9 is used whenever the Terminal 
Identification Feature is installed. Therefore, any program 
previously stored in program buffer 9 is displaced during 
communications functions. Program buffer 9 is not used 

-if you have the expanded communications feature. 

Operator Identification Card Reader 

This feature is used to read an operator identification card 
and transmit the information to a CPU that is programmed 
to accept only valid sequences. This feature can be by­
passed if the 3741 terminal is transmitting to another 
terminal. This is done by pressing record advance. 

When the 3741 terminal is in one of the transmit modes, a 
letter B is displayed to the right of the mode indicator. 
The operator must then insert the identification card into 
the card reader. After the card has been read, the B is 
erased and the terminal is ready to transmit; if an error is 
detected, no action is recorded and the card may be read 
again. 

For information on the format of the magnetic stripe, see 
the IBM 3740 BTAM/TCAM Programmer's Guide, 
GC21-5071. 

Note: Program buffer 9 is used whenever the Operator 
Identification Card Reader Feature is installed. Therefore, 
any program previously stored in program buffer 9 is 
displaced during communications functions. (Program 
buffer 9 is not used if you have the expanded communica­
tions feature or the expanded communications/multi­
point feature.) 

Keylock 

This feature controls the use of the communication mode. 
In the locked position communication mode cannot be 
used and in the unlocked position it can be used. The 3741 
terminal can also be locked in a communications mode 
permitting communication with a remote terminal. How­
ever, once the 3741 is removed from COMM, the key must 
be used to permit re-entry. Also, if the first or second disk 
is removed, communications mode is discontinued. 



Expanded Communications Feature 

This feature provides the following additional functions 
for the 3741 Models 2 and 4: 

• Expanded buffer (512 bytes). 

• Transmit selected field. 

• Transmit selected records. 

• Receive and insert constants and blanks. 

• Unattended printing after completion of communications. 

• Unattended ACL program execution after completion of 
communications (Model 4 only). 

Expanded Buffer 

Adding the expanded communications feature enables 
you to transmit and receive data using a 512-byte buffer. 
The buffers used to accomplish the expanded communica­
tions buffer function are program buffers 1 through 7 and 
the field totals accumulator buffer. The contents of some 
or all of these buffers is lost when communications mode 
is selected. On completion of communications, program 
buffers 1 through 7 should be cleared by the operator to 
ensure that no secure or sensitive data remains. Figure 30 
shows the buffers used when you have the expanded com­
munications feature. See Communications Modes for a 
description of the expanded communications modes. 

Transmit Selected Fields 

The expanded communications feature enables you to 
transmit selected fields within records of a data set. Fields 
to be transmitted are selected from the records in a data 
set by loading a special program buffer before teleprocess­
ing is initiated. The selected fields are packed into the 512-
byte buffer before transmission occurs. See Expanded 
Communications Transmit Mode (J) or Expanded Com­
munications Transmit/Receive Mode (K) for a description 
of how the fields are packed into the 512-byte buffer. 

Note: Machines without the expanded communications 
feature cannot receive selected fields. 

A transmit selected fields program is defined as follows: 

• Position 1 of the program must have a quote (") or an 
apostrophe ('). The quote means the character in pos­
ition 1 of the data record is to be transmitted; an apos­
trophe means the character in position 1 of the data 
record is not to be transmitted. 

• Additional quotes placed in the program indicate that 
the characters in the corresponding positions of the 
data record are to be selected for transmission. The 
absence of quotes in the program indicates that the 
corresponding positions of the data record are not to 
be selected for transmission. 

The transmit selected fields program can be loaded into 
program buffers 8, 9, or A. See Program Control for 
considerations concerning the loading of these program 
buffers. The following are examples of transmit selected 
fields: 

Diskette Data Record PUBLIC, JOHN 602154 
Program Buffer Contents """"""""""''''''l6l6l6l6l6~ 
Transmitted Data PUBLIC, JOHN 

Diskette Data Record PUBLIC, JOHN 602154 
Program Buffer Contents '~~~~W¢~~~~~~"""""" 
Transmitted Data 602154 

Transmit Selected Records 

The expanded communications feature enables you to 
transmit selected records from a data set. Records to be 
transmitted are selected from the data set by loading a 
special transmit selected records program, before tele­
processing is initiated. The records that are selected are 
packed into 512-byte buffer before transmission occurs. 
See Expanded Communications Transmit Mode (J) or 
Expanded Communications Transmit/Receive Mode (K) 
for a description on how the records are packed into the 
512-byte buffer. 

Note: Machines without the expanded communications 
feature cannot receive selected records. 
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A transmit selected records program is defined by an equal 
sign (=) in the first position of a program buffer. The 
remainder of the program consists of a search argument 
(the data in the record must match the search argument in 
order to be selected for transmission) and equal signs (the 
equal signs represent "don't care" positions). There can be 
no search argument in position , of the program buffer. 
The transmit selected records program can be loaded into 
program buffers 8, 9, or A. See Program Control for 
considerations concerning the loading of these program 
buffers. The following is an example of transmit selected 

records: 

Data Record ~~~~OOl~~~~ROCHESTER~MN~~~~124 
Buffer Content ===========ROCHESTER~MN======= 
Trans. Data ~~~~OOl~~~~ROCHESTER~MN~~~~124 

OPERATION MODE BUFFERS USED 

Transmit T, P, B, F 
or D 

J or K F,',2,3,4,5, 
6, and 7 

Receive R, B, D, 
or K 

I 

'28 data characters F, 2and 6 
256 data characters F, " 2,5,6 
384 data characters F,',2,4,5,6 
5'2 data characters F, " 2, 3, 4, 5, 6, 7 

F = field totals accumulator buffer 
Nu merics = program buffers 

Notes: 
,. Program buffers not listed are not affected by this specific operation. 
2. When the expanded communications feature and the terminal I D or 

operator I D card read feature are installed, the previous buffer is used 
instead of program buffer 9 for terminal ID or operator ID card reader 
features. 

3. The last data placed into these buffers remains in the buffers after 
transmission is complete. The operator must clear these buffers and 
reload them with programs as required. 

Figure 30. Buffers Used by the Expanded Communications Buffer Feature 
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Receive Data and Insert Constants 

The expanded communications feature enables you to 
receive data and insert constants into a new record. 

The position where the received fields are to be inserted 
and the position and content of the constant duplicate 
data and blanks is defined by a receive data and insert 
constants program that is loaded before teleprocessing 
is initiated. A receive data and insert constants program 
is defined by a greater-than sign (» in position 1 of a 
program. The greater-than sign is also used to indicate 
the positions into which data from the communications 
line is to be inserted. ~AII characters not corresponding 
to a greater-than sign in the program are considered dup­
licate information and are placed in every record written 
on disk in that data set. Since the first position of the 
program must contain the greater-than sign, the first 
position of the data record written on disk always con­
tains data from the communications line. The number 
of greater-than signs in the program must equal the num­
ber of characters received 'per record. Also, the last non­
blank position in the program buffer indicates record 
length. 

The receive data and insert constants program can be load­
ed into program buffers 8, 9, or A. See Program Control 
for considerations concerning the loading of program 
buffers. The following is an example of receiving data 
and inserting constants. 

Receive Data l600 1 ROCHESTER16MN 124 

Unattended Printing 

The expanded communications feature enables you to have 
unattended printing after a receive operation if your 3741 
Model 2 or 4 has a printer attached. The operator can set 
up the unattended printing function by keying FUNCT SEL 
upper and COMM, followed by FUNCT SEL upper and 
PRINT TO EOD, then use the appropriate mode key. The 
AUTO R EC ADV switch must be set at ON. The keying 
sequence causes a P to be displayed in position 37. The 
first data set received is printed after completion of an 
error-free receive operation. Printing is formatted accord­
ing to the contents of program buffer A. If the format 
control program is to be manually selected, it must be se­
lected before entering communications mode. 

If a 3713 is attached to the 3741, the first data set must 
be on disk 1 for unattended printing to occur. If a data 
set is continued on disk 2, operator intervention is required 
in order to print the continuation. 

I f a 3715 or 3717 is attached to the 3741, the fi rst received 
data set is printed unattended, no matter where it is located 
(disk 1 or disk 2). If the data set starts on disk 1, the com­
plete data set is printed even if it continues on disk 2. 

Upon completion of unattended printing, the 3741 Models 
2 and 4 will reset to sector 7 of disk 1 after transmitting 
from disk 1 and receiving on disk 2. 

Program Buffer Content >JOB~SITE-»>16~~~LOCATION-»»»»»»~~~~H~VENDOR~NUMBER- l6l6 • •• 
Record Written to Disk 16JOB16SITE-001]616W¢LOCATION-ROCHESTERl6MN~~~l6l6VENDORl6NUMBER-124 
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Unattended ACL Program Execution (Model 4 Only) 

The expanded communications feature enables you to have 
unattended ACL program execution after the completion 
of communications. The operator can set up the unat­
tended ACL program execution function by keying FUNCT 

SE L upper and COMM, the character E, and then the 
appropriate mode key. 

Sector 3 of the index track of disk 1 must contain the infor­
mation required to translate or execute an ACL program. 
Figure 31 lists the information required for translation and 
Figure 32 lists the information required for execution. 

Position Required Information 

2-9 Source data set name. 

10 1 or 2 depending on which disk drive the 
source data set is mounted. Default is 1. 

12-19 Object data set name. 

20 1 or 2 depending on the disk drive the ob-
ject data set is mounted on. Default is 1. 

21 The character A. 

Figure 31. I nformation Required for Translation 

Position Required Information 

2-9 Object data set name. 

10 1 or 2 depending on which disk drive the 
object data set is mounted. Default is 1. 

12-15 ACL program name. 

21 The character E. 

Figure 32. I nformation Required for Execution 

. After communications is complete, the data in sector 3 is 
I shifted one position to the left and displayed. Then the 
ACL program translation or execution is initiated. 
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Program Control 

For the expanded communications feature, it is assumed 
that program buffers 8, 9, and A are used to store transmit 
selected fields programs, transmit selected records programs, 

and receive data and insert constants and blanks. A maximum 
of three data sets can be transmhted and/or received under 
program control. Each communications program that is 
loaded into a program buffer applies only to one data set. 
For example, if program buffers 8, 9, and A are loaded as 
follows: 

8 
9 
A 

III" It '~~ ••••• 

=16~16EF ••••• 
+~16T~2 ••••• 

(transmit selected fields) 
(transmit selected records) 
(printer program) 

The first transmitted data set would be under control of 
the transmit selected fields program (program buffer 8), 
the second transmitted data set would be under control of 
the transmit selected records program (program buffer 9)' 
and all subsequent transmitted data sets would be trans­
mitted without program control. The first data received 
would be printed unattended under control of program 
buffer A if the operator selected print unattended mode 
during communication selection. 

Program buffers 8, 9, and A remain active after the current 
communication is complete. That is, if communications 

.mode is selected again, these buffers are used again. Therefore, 

if after communications is complete you will not be using 
these buffers, they should be cleared of any communications 
programs (transmit selected fields, transmit selected records, 
receive data and insert constants, or print unattended). 

Figure 33 shows the possible relationships between the 
program buffers used for the functions of expanded com­
munications and the data sets transmitted and/or received. 
Note that a transmit selected fields or records program must 
not follow a receive data and insert constants program in 
order for buffers to be used. 

Expanded Communications/Multipoint Data Link Control 

Feature 

This feature provides all of the functions described under 
Expanded Communications Feature and also provides the 
following additional functions for the 3741 Models 2 and 4 . 

• Nonswitched multipoint communications capability. 

• Inquiry capability under multipoint data link control. 



Multipoint Communications 

Multipoint communications allows the 3741 and other 
terminal devices to communicate with a processing. unit 
on a dedicated network. The 3741 on a multipoint net­
work only serves as a tributary station. The 3741 can 
monitor the line at all times and respond to its own polling 
and selecting sequences as appropriate. When in transmit 
mode, the 3741 responds to a poll by transmitting data. 
When in receive mode, the 3741 responds to selection with 
a positive acknowledgement. If the 3741 is not ready to 
receive, it responds with a negative acknowledgement to 
selection. When the 3741 is not in communications mode, 
the operator is also notified (a tone is heard) that the pro­
cessing unit has data to send and that the 3741 should be 
placed in receive mode. If the 3741 is not ready to transmit 
when polled, it responds with EOT. If the 3741 is ready to 
transmit and is selected, it responds with RVI. 

Program 
Buffer 
Number 
Controllin g 

Program Buffer 8 
Program Buffer 9 
Program Buffer A 

First Transmitted Data Set 

Second Transmitted Data Set 

Third Transmitted Data Set 

First Received Data Set 

Second.Received Data Set 

Third Received Data Set 

T - - T 
- T - T 
- - T -

8 9 A 8 

9 

T A transmit selected fields or records program. 
R A receive data and insert constants program 

-
T 
T 

9 

A 

Inquiry 

This function of the Expanded Communication·s Multipoint 
Data Link Control Feature allows the operator to key a 
single record inquiry message, transmit the inquiry to a 
remote processing unit and receive a response to the inquiry. 
Both the inquiry message and the response are recorded in 
a data set on disk and can be displayed by the operator. 
See Inquiry Mode (I) and Operating Procedures for more 
information. 

PROGRAM TYPE IN PROGRAM BUFFER 

T T R - - R - R R T T - T T R R R R - T R 
- T - R - R R - R R - T T R T - R T R R T 
T T - - R - R R R - R R R R - T T T T T R 

8 8 8 8 9 8 8 8 

A 9 9 

A 

8 9 A 8 9 8 8 9 A AA 9 8 8 8 8 9 9 8 

9 A A 9 A 9 A 

A 

- - Program buffer does not contain a transmit selected fields, records, or receive data and insert constants 
program. 

kS Any data sets transmitted or received are not under program control. 

Note: The contents of program buffers 8, 9, and A remain active after communications is complete. That is, 
if communications mode is again selected, these buffers would be used in controlling the transmitting or receiving 
of data. Therefore, if these program buffers are not required after their initial use for one communications pro­
cess, their contents should be deleted. 

Figure 33. Expanded Communications Program Buffer Usage 
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Programming Support 

Teleprocessing programming support is provided for the 
3741 Models 2 and 4 by the following access methods and 
operating systems: 

System/370 

DOS/VS BTAM 
DOS/VS VTAM 
DOS/VS CICS 

. DOS/POWER/VS 
OS/VS BTAM 
OS/VSTCAM 
OS/VS VTAM 
OS/VS CICS 
OS/VS1/RES 
OS/VS2/JES2 

System/3 Disk Systems 

RPG II 

IBM 3704/3705 

Emulation program (EP) 
Network control program (NCP) 

In addition to this programming support, the 3741 can be 
used as an RJE (remote job entry) terminal controlled by 
JES2 or POWER/VSRJE. Also, the 3741 Models 2 and 4 
can communicate with either a 3747 with BSCA or another 
3741 Model 2 or 4. 

The 3741 Models 2 and 4 are transparent to the teleproc­
essing support that exists in System/360-370 DOS BTAM 
and System/360-370 OS BTAM and TeAM. The 3741 
Models 2 and 4 are transparent through the device classes of 
BSC1, BSC2, and BSC3 in BTAM and TCAM. 

Because of this capability, the following support is also 
available: 

System/370 

DOSBTAM 
OSBTAM 
OS TCAM (level 5) 

System/360 

DOSBTAM 
OS BTAM 
OS TeAM (level 5) 

Communications with System/360-370 can be: 

• IBM System/370 via: 
IBM 2701 D_ata Adapter Unit 
IBM 2703 Transmission Control Unit 
IBM 3704 and 
IBM 3705 Communications Adapter in emulator or 
NCP mode 
IBM System/370 Models 135, 125 or 115 via an ICA 
(Integrated Communications Adapter) 

• IBM System/360 via: 
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IBM 2701 Data Adapter Unit 
IBM 2703 Transmission Control Unit 
IBM 3704 and 
IBM 3705 Communications Adapter in emulator 
mode only 

In BTAM and TeAM, the terminal designation is BSC1, 
BSC2, or BSC3 depending on whether a nonswitched or 
switched facility is being used. In VTAM, the terminal de­
signation is 3740. In System/3 RPG II, the terminal desig­
nation is BSCA on the file description specification and is 
blank in the remote device field of the telecommunications 
speci ficati ons. 

COMMUNICATION MODES 

The 3741 can transmit all the information on a disk, 
receive information and store it on a disk, or transmit the 
information on part of a disk and then receive information 
on the rest of the disk. The 3741 cannot receive informa­
tion and then transmit. Transmit and receive operations 
can consist of single or multiple data sets. 

One disk 
1898 Records maximum 

-------------------~-------------------
..-------- Transmit----------1~ 

or 
~-------- Receive--------~ 

or 
~-- T ransm it ----il~~.~.t__-- Receive ---t~ I 

Then 

With the second disk feature, the same functions offered 
with one disk are available across two disks. However, 
when operating in the combined transmit/receive mode 
and transmitting from disk 2, the data being transmitted 
can only be a continuation of the last data set transmitted 
from disk 1. 

___ .. 3;.;.,7-=-96 Records maximum -- ~ --Disk 1 Disk 2 
/ ~ ,r ~ , 

.. ----------+----Transmit --..... 
or 

14----Receive -----+---------~ 
or Then 

-Transmit~""-----+-Receive--------1~ 
or Then 

.,..---Transmit ---+---..... i4-Receive 
~ 

This data must be 
a continuation of 
the last data set 
transmitted on 
disk 1. 



The binary synchronous communications feature checks 
to determine which data set labels are set up for data set 
transmission (transmit mode), which data set labels are 
to be used to identify data sets received (receive mode), 
or which data set labels are set up for data set transmission 
and which data set labels are to be used to identify data 
sets received (transmit/receive mode). Figure 34 sum­
marizes the effect of data set label status on data sets in 
the various BSCA modes. 

The following further describes the individual BSCA modes. 

Transmit Mode (T) 

Transmit mode is used to transmit data from one disk or 
two disks (if the second disk feature is installed) to a remote 
location. Transmission begins with the first data set label or 
record selected and continues to the end of the data set 
labels unless the labels are deleted, bypassed, or a label error 
is detected. 

After loading the disks to be transmitted, an operator places 
the 3741 in transmit mode by pressing FUNCT SE L upper, 
COMM, and T. A T will then be displayed on the status line 
of the display to indicate the transmit mode. 

When the 3741 is in transmit mode, it can be connected to 
the telephone line through a modem, and subsequently 
transmit data from the disk to the remote location. 

The procedure in the previous paragraph was for transmit­
ting one or two disks in their entirety. If the operator 
desires to start transmission from any position on the first 
disk, the operator can position the disk to any record of 
any data set with normal key entry operations, and sub­
sequently start the transmission of data from that point. 

If transmission occurs with no errors, a TT is displayed on 
the display's status line to indicate a completed transmis­
sion. If a disk error, invalid data set label, or a transparency 
error occurs, TI will be displayed in the display's status line 
to indicate an incompleted transmission. If the mode in­
dicator is TT or TI, the 3741 will not automatically answer 
a telephone call. If the mode indicator remains T (as it 
would if a line check, remote abort, or message aborted 
error occurred), the 3741 will answer a telephone call and 
will retransmit the data beginning at the same place as the 
original call. However, on early shipmentsof the 3741 
Model 2, if the communications mode was selected with a 
data set record displayed, the operator must reposition the 
disk to the original starting position. Your 3741 can be 
field upgraded so that the operator does not have to re­
position the disk to the original starting position. Contact 
your I BM representative for more information. If your 
3741 has not been field upgraded and you are performing 
unattended operations, it is recommended that the com­
munications mode be selected while the label is displayed. 

If you intend to use any transmit mode, do not write a % 
character as data in position 1 of disk address 01001 since 
this unique condition is reserved for initiating a BSCA diag­
nostic procedure. 

Expanded Communications Transmit Mode (J) 

The expanded communications transmit mode (J) is similar 
to the transmit mode (T) of operation except that multiple 
records are transmitted in each transmission block. The 
last character of each record in the buffer is followed by an 
I RS (inter-record separator) character which defines the 
end of that record. The I RS character occupies a byte 
position in the 512-byte buffer and is transmitted to the 
receiving system. Records are read from disk into the 512-
byte buffer until a complete record and I RS character can­
not be contained in the buffer. Thus, records are not 
spanned between transmission blocks. Refer to the host 
system's reference manual for more information. 

The IRS (X'1 E') and IFS (X'1C') characters cannot be sent 
as data in the J mode of operation. If these or any other 
data link control characters are read from disk, a transpar­
ency error results. The I RS or I FS character can be trans­
mitted in transmit (T), transmit/receive (B), transmit­
transparent (P), or transmit-transparent/receive (0) mode. 

The operator identification card data is transmitted as a 
separate block without a following I RS character. The for­
mat of this block is described in the IBM 3740 BTAM/ 
TeAM Programmer's Guide, GC21-5071. 
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Transmit-Transparent Mode (P) 

The transmit-transparent mode is used to transmit over the 
communication lines all 256 EBCDIC bit combinations as 
data. After loading the disks, an operator can place the 
3741 in a transmit-transparent mode by pressing FUNCT 
SEL upper, COMM, and P. A P will then be displayed on 
the status line of the display to indicate the transmit­
transparent mode. 

Disk Data Set Label Transmit Mode Receive Mode 

Normal Data Set Label: Data set wi II be Label will be 
transmitted. used in re-

• HasHDR1 inposi- ceiving data 
tions 1 through 4 

• Has valid extents 
and record length 

• Is accessible 

• I s not deleted 

• Is not a bypassed 
data set (B in 
position 41 ) 

. Bypassed Data Set Label: Data set will Label will be 
not be used in 

• Has HDR1 in posi- transmitted receiving data 
tions 1 through 4 

• I s accessible 

• Has valid extents 
and record length 

• Is not deleted 

• Has a B (bypass) 
in position 41 

Deleted Data Set Label or Data set will Label wi II not 
I nvalid Data Set Label: not be be used in 

transmitted receiving 

• Does not have H DR 1 data 

in positions 1 through 
4 

• Has invalid extents or 
record length* 

• Is not accessible 

• Is deleted 

This mode of operation is identical to the transmit mode 
with the exception that data is transmitted in transparent 
mode. PI indicates an incompleted transparent trans­
mission; PT indicates a completed transparent transmission. 

Transmit/Receive Mode 
On Disk 1 On Disk 2 

Transmitting Receiving Transmitting Receiving 

Data set will Not used Data set will Label will 
be trans- because be trans- be used in 
mitted label mitted if: receiving 

identifies 1. itisthe data 
data set first data 
that was set (00008) 
transm itted 2. it is a con-

tinuation 
of the 
last data 
set trans-
mitted on 
disk 1 . 

Data set will Labels be- Data set will Label will 
not be yond the not be be used in 
transmitted last trans- transm itted receiving 

mitted data data 
set will be 
used in 
receiving 
data 

Data set will Label will Data set will Label will 
not be not be used not be not be 
transmitted in receiving transmitted used in 

data receiving 
data 

*The extents and record lengths are not checked after the first received data set. 
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Note: The write protect byte of a data set label is checked only for the first data set to be received on either disk. 
Subsequent data set labels are not checked. Therefore, caution should be used to ensure write protected data is not 
written over during receive operations. On early shipments of the 3741 with binary synchronous communications, 
the write protect byte status of the first used label was not used. Your 3741 can be field upgraded so that the write 
protect byte can be used. Contact your I BM representative for more information. 

Figure 34. Effect of Labels on BSCA Modes 



Transmit Mode Examples 

Figure 35 shows the layout of a disk with a single data set 
that is to be transmitted. To cause the data on this disk 
to be transmitted, the operator inserts the diskette and 
selects the transmit mode. 

Figure 36 shows the layout of a disk that is to be trans· 
mitted. Data set labels with a B (bypass) in position 41 are 

not transmitted in transmit mode. To cause the data on 
this disk to be transmitted, the operator inserts the diskette 
and selects the transmit mode. 

~~~8C~::~;~~ f~\\~?I" 
g ~cc.Occ. 

19 Data Set Labels I ~ ___ _ 
Track 00, Sectors 08·26 ~ 

Label Address 00008 

Label Status HDR1 

Beginning of Extent (BOE) 01001 

End of Data (EOD) 36010 

End of Extent (EOE) 50026 

Figure 35. Transmit Mode-Single Data Set 

Data set will not 
be transmitted 
because the 
bypass field in 

i~ ~~I~~'.i i lot}) . 
...... : .. 

:i: . .. 
£. 

:Jl 'ft~. 
:;;;;; 

. . :.2 

<L:.:.: PR ;. 
.j ILn.:· 

•...•..• : •• :.< 

This data set is 
transmitted. I 

the label contains t 

.. \\::< 
}.:\ un .( : ... :: 

:.'.: .... :.::: ... 

n~ > : .... 
.) \.1 

I ·1,···· ..: ............... : : 

aB·~D~k~C~~H:~ I 
1898 RecordS~ ~ ;N 

~ § "'~ <i;.0'J ~o~~ 
19 DataSet Labels '1 ~\ ~ 
Track 00, Sectors 08·26 -+-§~~ 

Label Address 00008 00009 

Label Status HDR1 HDR1 
with 
bypass 

Beginning of Extent (BOE 01001 02001 

End of Data (EOD) 01020 40024 

End of Extent (EO E) 01026 50026 

Figure 36. Transmit Mode with Bypass Data Set 

·1··1 .. ··.·····.·.·.···.······:·· .. : •••• :.: .. <~{ 
',.... : 
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Receive Mode (R)/Expanded Communications Receive 

The receive mode is used to receive data from a remote 
location and store that data on one disk or two disks (if 
the second disk feature is installed). After loading the 
disks, an operator can place the 3741 in receive mode by 
pressing FUNCT SEL upper, COMM, and R. An R will 
then be displayed on the status line of the CRT display to 
indicate the receive mode. 

The 3741 can then be connected to the telephone line 
through a modem and subsequently receive data from 
the remote location and store it on the disk(s). 

Oata records received with an STX are received in the non­
transparent mode; records received with a OLE STX are 
received in the transparent mode. 

Note: When data sets are received, data is written com­
pactly on the diskette. The 3741 modifies the extents in 
the labels associated with the received data. This modifi­
cation occurs independent of the extents previously identi­
fied in any of the labels on the diskette. The modification 
of the extents also occurs independent of the write protect 
status of the second and any succeeding receive data set 
labels. This means that if a diskette is used for receiving 
data that has write protected data sets, it is possible that 
the write protected data may be written over with the 
received data. Therefore, you should exercise caution 
when using diskettes with write protected data sets that 
are used for receiving data. 

Because of the possibility of write protected data sets being 
written over in receive modes, it is suggested that one of 
the following techniques be used to minimize the possibility 
of write protected data being written over. 

BOE 

First received data set on BOE of the label 
first disk 

Succeeding data sets on Previous EOO 
first or second disk 

First received data set 01001 
on second disk 

Figure 37. Generated Extents while in Receive Mode 
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1. 

2. 

If the same number of data sets are received, during 
each communication, set up the exact number of 
data set labels as required for the job and then always 
receive data into the same data sets. 

If a variable number of data sets are received, set each 
data set to null (empty) by making EOO equal to 
BOE in each data set label. Then after each communi­
cation you can tell which data sets have received new 
data because the extents in the data set label are 
modified if data was written into the data set. 

3. Another technique that can be used when a variable 
number of data sets are received is to keep the num­
ber of data sets fixed by having the processing unit 
transmit a null data set for each daily inactive file. 
In this manner, the number of data sets received 
each day remains constant and you can set up the 
exact number of data set labels required and then 
always receive data into the same data sets. 

The labels for the data set to be received must be valid 
HOR 1 (or bypassed) labels and must not be deleted. The 
BSCA feature will modify the following fields of the label: 

Record Length: The record length is determined from the 
length of the first record received in the data set if the disk 
was positioned on the data set label when the operator 
selected communications mode. If the disk was positioned 
on a record within the data set, the record length is deter­
mined by the record length specified in the corresponding 
label. 

Beginning of Extent: The beginning of extent (BOE) is 
not changed on the label of the first data set received and 
is made equal to the end of data (EOO) of the pre~ious 
data set for all succeeding data sets received. (See Figure 
37 for summary of extents generated during receive mode 
operation.) 

EOD EOE 

BO E + number of EOO - 1 (if null data 
records received set, EOO) 

BOE + number of EOO - 1 (if null data 
records received set, EOO) 

BOE + number of EOO - 1 (if null data 
records received set, EOO) 



End of Extent: The end of extent (EOE) address is made 
equal to the record address of the last recorded record. 

End of Data: The end of data (EOO) is made equal to the 
end of extent plus 1, except when a null data set is received. 
In this case, the end of data and end of extent are made 
equal to the beginning of extent address. 

Multivolume Indicator: The multivolume indicator of the 
first disk is changed to a C (continued data set) when the 
overflow of the first disk is written on the second disk. 
The multivolume indicator of the second disk is changed 
to an L to indicate the last disk of a continued data set. 
All other label information is left unchanged. 

If the operator desires to start recording received data 
from any position on the first disk, the operator can 
position the disk to any record of any data set with normal 
key entry operations, and subsequently start receiving and 
recording data from that disk position. 

If one or two disks of data are received with no errors, an 
RC is displayed on the display's status line to indicate a 
completed reception of data. 

If a disk error occurs or if the disk(s) is full, then RJ will be 
displayed on the display's status line. The 3741 will not 
automatically answer a telephone call if the mode indicator 
indicates RC or RJ. For RC, the operator can check status 
and mount new diskettes. For RJ, the operator must 
correct or bypass the error condition in order to continue 
receiving data. 

If the mode indicator remains R (as it would in a line check, 
remote abort, or a length check occurred), the 3741 will 
answer a telephone call and will receive the data beginning 
at the same place as the original call. However, on early 
shipments of the 3741 Model 2, if communications mode 
was selected with a data set record displayed, the operator 
must reposition the disk to the original starting position. 
Your 3741 can be field upgraded so that the operator does 
not have to reposition the disk to the original starting posi­
tion. Contact your I BM representative for more informa­
tion. If your 3741 has not been field upgraded and you 
are performing unattended operations, it is recommended 
that the communications mode be selected while the label 
is displayed. 

Notes: 
1. SOH, STX, or OLE STX in non-transparent or OLE STX 

(when not immediately preceded by a OLE) in trans­
parent text will be recognized as control characters and 
will be deleted from the text. Other BSC products may 
not prohibit the transmission of these control characters 
in text even though such characters are not supposed to 
be in text. 

2. The following characters cannot be received as data in 
the non-transparent mode: SOH, STX, ETX, ETB, EOT, 
ENO, OLE, NAK, ITB, and I RS (only for expanded 
communications) . 

With the expanded communications feature in receive mode, 
the 3741 has the capability of receiving non-transparent 
transmission blocks containing up to 512 bytes of data and 
I RS characters. Each record must be separated by I RS char­
acters if more than one record per transmission block is to 
be received. Records can be spanned between two trans­
mission blocks. Transmission block lengths must be greater 
than the length of each record, except for the last trans­
mission block of the data set. One record per transmission 
block in either transparent or non-transparent text can also 
be received with the expanded communications feature. 
When the transmission block length equals the record 
length, no I RS character is required. The first IRS, ETX, 
or ETB (OLE ETB or OLE ETX in transparent text) of the 
first transmission block determines the record length for 
records in that data set. An I RS character preceding the 
ETX or ETB character is mandatory on all multiple record 
transmission blocks except the last block. 

For the receive portion, up to 512 bytes per block can be 
received. Each record within the data set being received 
must be the same length. Records must be separated by 
I RS characters if more than one record per transmission 
block is to be received. Records can be spanned between 
two transmission blocks. Transmission block lengths must 
be greater than the length of each record, except for the 
last transmission block of the data set. 

The receive operation can also receive one record per trans­
mission block in either transparent or non-transparent text. 
When the transmission block length equals the record length, 
no I RS character is required. 

The first IRS, ETX, or ETB (OLE ETB or OLE ETX in trans­
parent text) character of the first transmission block deter­
mines the record length for records in that data set. IRS 
prior to ETX or ETB is mandatory for all multiple record 
blocks except the last block. 
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Receive Mode Example Transmit/Receive Mode (B) 

Figure 38 illustrates an example of receive mode. In this 
example, one data set will be received. To prepare for 
receiving data, the operator inserts the diskette and selects 
receive mode. The 3741 is then ready to receive data. 

The transmit/receive mode of operation is used to transmit 
data and receive data without operator intervention. After 
loading the disk(s), an operator can place the 3741 in a 
transmit/receive mode by pressing FUNCT SEL upper, 
COMM, and B. A B will then be displayed on the display's 
status line to indicate the transmit/receive mode. 

Disk Capacity I~ 1 
1898 Records l~ r 

w ~ __ --------------EOE------------------------
19 Data Set Labels ~ \'Y\I 
Track 00, Sectors 08-26--",~~~ ~~~~ 

Label Add ress 00008 

Label Status HDR 1 

Beginning of Extent (BOE) 01001 

End of Data (EOD) 01001 

End of Extent (EOE) 73026 

*These extents will be modified to appropriate addresses by the communications program (the addresses generated 
will depend on the amount of data received for the data set). 

-------BEFORE RECEIVING DATA------

~~~~c~~;~:~~ I ~""~---...:.... __ ----' 

UJ E.OE. <;;,.O\) 
o .~ -'" 

19 Data Set Labels 'I ~ 
Track 00, Sectors 08-26 ~ 

Label Address 00008 

Label Status HDRl 

Beginning of Extent (BOE) 01001 

End of Data (EOD) 50024** 

End of Extent (EOE) 50023** 

**Note the modified extent addresses. 

------AFTER RECEIVING DATA-----

Figure 38. Receive Mode Example 
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The 3741 can then be connected to the telephone line 
through a modem. When the connection has been made! 

data will be transmitted beginning with the first disk until 
all index positions of disk one have been interrogated for 
possible transmission. Only valid (HOR 1) data set labels 

can be transmitted. Valid (HOR 1) data set labels with a 
B (bypass) in position 41 are not transmitted. Data set 
labels that are deleted or invalid are not transmitted. A 
C in the multivolume indicator will allow transmitting 
the continuation of the data set on disk two. A BT is 
indicated in the mode indicator position on the display's 
status line indicating a completed transmission. The 
transmit/receive mode then switches to receive. Data is 
received into the first data set whose label qualifies for 
receiving data. For disk 1, a label qualifies for receiving 

data if it is a valid HO R 1 label, has a B in the bypass field, 
and is after the last transmitted data set. For disk 2, a 
label qualifies for receiving data if it is a valid HOR1 label 
or a HOR1 label with a B in the bypass field. 

For the first data set to be received, the beginning of extent 
of the data set's label is set to one more than the end of 
extent of the last data set transmitted unless the last EOE 
address is equal to 73026. 

To transmit disk 1 and receive on disk 2, set EOE of the 
last data set transmitted on disk 1 to 73026. 

The BOE of the first data set label on disk 2 is set to 

01001 if transmission ends on disk 1. 

Data can be received and recorded on the disks in the same 
or subsequent telephone call. (See Figure 39 for a summary 

of extents generated during the receive portion of the 
transmit/receive mode.) 

BOE EOO 

When the 3741 has received all of the data transmitted to 
it, it will display BC to indicate a completed transmission 
and reception of data. 

If a disk error or a transparency error has occurred during 
the transmission portion of this mode, the 3741 will indicate 
a B I in the mode indicator position of the display's status 

line. If a disk error or a disk full condition occurs during 
the receive portion of this mode of operation, a BJ is in­
dicated in the mode indicator position of the display's 
status line. The operator must intervene to correct or by­
pass the error condition. 

If the mode indicator remains B (as it would if a line check, 
remote abort, or message aborted error occurred), the 3741 
will answer a phone call and will transmit the data beginning 
at the same place as the original call. However, on early 
shipments of the 3741 Model 2, if communications mode 
was selected with a data set record displayed, the operator 
must reposition the disk to the original starting position. 
Your 3741 can be field upgraded so that the operator does 
not have to reposition the disk to the original starting posi­
tion. Contact your IBM representative for more informa­
tion. If your 3741 has not been field upgraded and you 
are performing unattended operations, it is recommended 
that the communications mode be selected while the label 
is displayed. If the mode indicator remains BT (as it would 
if a line check, remote abort, or wrong length check oc­
curred), the 3741 will answer a telephone call and will re­
ceive the data beginning at the receive mode start point. 

The receiving of data can occur on the same or subsequent 
telephone call. The receiving of data can take place on the 
same telephone call only when the 3741 is in communica­
tion with a CPU. 

EOE 

Succeeding data sets on Previous EOO BOE + number of EOO - 1 (if null data 

first or second disk records received set, EOO) 

First data set following a Previous EOE + 1 BOE + number of EOO - 1 (if null data 
transmitted data set on records received set, EOO) 

first or second disk. 

First received data set on 01001 BOE + number of EOO - 1 (if null data 
second disk if the transmit records received set, EOO) 
ended on disk 1. 

Figure 39. Generated Extents while in Receive Portion of the Transmit/Receive Mode 
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In the expanded communications feature receive portion 
of the transmit/receive mode, the 3741 has the capability 
of receiving non-transparent transmission blocks containing 
up to 512 data bytes. Each record must be the same length 
within each data set. Records must be separated by IRS 
characters if more than one record per transmission block 
is to be received. Records can be spanned between two 
transmission blocks. Transmission block lengths must be 
greater than the length of each record, except for the last 
transmission block of the data set. One record per trans­
mission block in either transparent or non-transparent text 
can also be received with the expanded communications 
feature. When the transmission block length equals the 
record length, no I RS character is required. The first 
IRS, ETX or ETB (OLE ETX or OLE ETB in transparent 
text) of the first transmission block determines the record 
length for records in that data set. An I RS character pre­
ceding the ETX or ETB character is mandatory on all 
multiple record transmission blocks except the last block. 

Expanded Communications Transmit/Receive Mode (K) 

The expanded communications feature transmit/receive 
mode (K) is similar to the transmit/receive mode (B) except 
that multiple records are transmitted in each transmission 
block. Each transmission block can contain up to 512 
bytes of data. When the expanded communications feature 
transmit/receive mode is selected, a K is displayed in the 
status line. For the transmit portion, the last character of 
each record in the buffer is followed by an IRS (inter­
record separator) character which defines the end of that 
record. Records are read from disk into the 512-byte 
buffer until a complete record and I RS character cannot 
be contained in the buffer. Thus, records are not spanned 
between transmission blocks. 

The I RS and I FS (interfield separator) characters cannot 
be sent as data in the K mode of operation. If these or any 
other data link control characters are read from disk a trans­
parency error will result. The I RS or I FS character can be 
transmitted in T, B, P, or 0 mode. 

The operator identification card data is transmitted as a 
separate block without a following I RS character. The 
format of this block is described in the IBM 3740 BTAM/ 
TeAM Programmer's Guide, GC21-5071. 
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Transmit-Transparent/Receive Mode (D) 

The transmit-transparent/receive mode of operation is 
used to transmit data in the transparent mode and receive 
data without operator intervention. 

After loading the disk(s), an operator can place the 3741 
in a transmit-transparent/receive mode by pressing FUNCT 
SEL upper, COMM, and O. A 0 will then be displayed on 
the display's status line to indicate the transmit-transparent/ 
receive mode. 

This mode of operation is identical to the transmit/receive 
mode with the exception that data is transmitted in the 
transparent mode. OT, 01, OJ, and DC have meanings 
corresponding to BT, BI, BJ and BC in the transmit/receive 
mode. 

Writing of Received Data Over Previously Transmitted Data 

It is possible on the 3741 Model 2 or 4 in transmit/receive 
mode to transmit data, and then receive data and write the 
data over the same space on the disk. Before using the fol­
lowing technique, be sure that there is no requirement to 
keep the data that was transmitted to another location. 

Since the technique used for transmit/receive mode is to 
start writing received data in the next available sector past 
the EOE of the last data set transmitted, it is possible to 
write received data over a portion of the disk from which 
data was previously transmitted. This can be done by 
transmitting as the last data set a null (empty) data set 
with the BOE, EOO, and EOE set to the desired address 
where you want the received data to be written on the disk. 

On a 3741 Model 2 or 4 with two disk drives, the preceding 
procedure can be used to transmit one full disk of data 
and then receive 1897 records on disk 1 and 1898 records 
on disk 2. Disk 1 can contain only 1897 records since re­
ceived records are written to disk starting at EOE+1. Thus 
if EOE is 01001, received records are written to disk start­
ing at 01002. 



Transmit/Receive Mode Examples 

Figure 40 shows the transmitting of one data set (the data 
set identified by the data set label at 00008) and then the 
receiving of one data set on the same diskette. (The 
received data will be placed into the data set starting at 
EOE + 1 address for the data set defined by the data set 

This data set is 
tra'nsmitted. _"'-'l'"T"r""'I 

Disk Capacity 
1898 Records 

o o U.1 UJ 

~~g§ 19 Data Set Labels co \/ 
Track 00, Sectors 08-26 ~ ~§g 

Label Address 

Label Status 

00008 00009 

HDR1 HDR1 
with 
bypass 

Beginning of Extent (BOE) 01001 03001 * 

End of Data (EOD) 01020 03001 * 

End of Extent (EOE) 01026 16026* 

label at 00008.) I n this example, the operator inserts the 
diskette and selects the transmit/receive communications 
mode. 

Note: To receive data on disk 1, the data set label follow­
ing the last transmitted data set must have a B (bypass) 
in position 41 in order to receive data. 

When the transmit/receive mode switches to receive, 
data will be received starting at EOE + 1 address of 
the previous data set. 

---------~§§ 

*These extents will be modified to appropriate addresses by the communications program (the addresses generated 
will depend on the amount of data received). 

Disk Capacity 
1898 Records 

-----BEFORE RECEIVING DATA-----

w §UlUl 
o UJ 00 
co~cP 19 Data Set Labels , \ 

Track 00, Sectors 08-26 ~ '§~~g 

Label Address 

Label Status 

00008 00009 

HDR1 HDR1 
with 
bypass 

Beginning of Extent (BOE) 01001 02001 ** 

End of Data (EOD) 01020 ·17001 ** 

End of Extent (EOE) 01026 16026** 

**Note the modified extent addresses. 

-----AFTER RECEIVING DATA-----

Figure 40. Transmit/Receive Mode Example 
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Figure 41 illustrates the status of a disk on a single disk 
drive 3741 Model 2 or 4 before teleprocessing is initiated. 
In this example, two key-entry data sets are to be trans­
mitted to the remote processing unit and two additional 
data sets are to be received from the processing unit. Disk 
labels 00011 and 00012 have been set up (via bypass status) 
to be used for receiving these data sets. ' 
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_------Key Entry Programs (will not be transmitted) 
Key Entry Job # 1 } These two data sets 
Key En~ry Job #2 will be transmitted. 

Disk Capacity ~ 
1898 Records ~~~~~~~~~~~~~~------------------------------------~ 

19 Labels, Track 00 
Sectors 08 ...... 26 

Label Address 

Label Status 

w 
o 
co 

00008 

HDR1 
with 
bypass 

Beginning of Extent (BOE) 01001 

End of Data (EOD) 01020 

End of Extent (EOE) 01026 

w 
o 
co 

00009 

HDR1 

03001 

14017 

16026 

w 
o 
co 

00010 

HDR1 

18001 

30008 

32026 

Figure 41. BSe Transmit/Receive Example (Before Teleprocessing Initiated) 



Figure 42 illustrates the stat.us of the disk after the transmit/ 
receive mode teleprocessing function was completed. Note 
that key entry -programs (for example) may be stored on 
the disk without being affected by teleprocessing. 

_-----Key Entry Programs 

Disk Capacity 
1898 Records 

19 Labels, Track 00 
Sectors 08~ 26 

Label Address 

Label Status 

Beginning of Extent (BOE) 

End of Data (EOO) 

End of Extent (EOE) 

w 
0 
co 

00008 

HDR1 
with 
bypass 

01001 

01020 

01026 

___ Key Entry Job # 1 

Key Entry Job #2 
~ . 

o w 
o 0 
w co 

00009 00010 

HDR1 HDR1 

03001 18001 

14017 30008 

16026 32026 

w 
o 
w 

w 
0 
W 
o(S 

Q 
0 
w 

~ j 
00011 

HOR1 
with 
bypass 

33001 

46013 

46012 

Figure 42. esc Transmit/Receive Example (After Teleprocessing Completed) 

These two data sets 

IJ.J 
0 

IJ.J 
o(J 

C 
w 0 
0 IJ.J 
co I . 

00012 

HDR1 
with 
bypass 

46013 

63025 

63024 
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Inquiry Mode (I) 

Inquiry mode can be selected from read index mode when 
on a valid data set label or from update mode when on a 
valid data set record. The record length for the data set 
must be 128. After inquiry mode is selected, the mode 
indicator on the display shows an "I" if the operator iden­
tification card reader is not installed. The display showns 
"IB" if the operator identification card reader is installed. 
The display portion of the display is blank. After selecting 
inquiry mode, the operator can key an inquiry record of 
up to 128 characters. If the operator selected inquiry mode 
from read index mode, the operator keys the entire inquiry 
message. If the operator selected inquiry mode from up­
date mode, the operator may choose to record backspace 
or record advance to a previous inquiry message and mod­
ify that message to create a new inquiry message. 

All data shown on the display (up to the last non-blank) is 
transmitted to the processing unit when the operator pressed 
FUNCT SEL upper and S. If inquiry mode as selected from 
read index mode, the inquiry record is written at the BOE 
address of the data set. If inquiry mode was selected from 
update mode, the inquiry message is written at the EOD 
address of the data set. 
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Responses to the inquiry record are written on disk starting 

at the address following the transmitted inquiry message. 
After all responses are received, the first response received 
is displayed to the operator. The operator may record ad-. 
vance or record backspace to display any record in the data 
set. All records (both inquiry and response) are written on 
disk with a record length of 128, and are padded with 
blanks, if necessary. 

After receiving the responses to an inquiry record, the opera­
tor can then send another inquiry record if required. The 
inquiry message would be written to disk at the disk address 
following the last received response record. FUNCT SEL 
upper and I will blank the display screen. 

The EOD address is updated after receiving all responses to 
the inquiry message (lC mode). The EOE is updated to 
EOD-1. 

Notes: 
1. If an error occurs while trying to transmit an inquiry 

message, the EOD is not updated, except when line 
check and data set not ready (errors C and I respectively) 
occur. 

2. If an error occurs while receiving responses, the EOD is 
always updated, except when disk errors or wrong length 
check (W) errors occur. 



Binary Synchronous Communications Summary 

Figure 43 summarizes the functional capabilities of binary synchronous communications for the 3741 Models 2 and 4. 

Function Mode I 
R T P B D J K I 

Transmit: 
Non-transparent Data N/A Yes No Yes No Yes Yes Yes 
Transparent Data N/A No Yes No Yes No No No 
Record Length N/A ~128 ~128 ~128 ~128 ~128 ~128 =128* 
Block Length N/A ~128 ~128 ~128 ~128 ~512** ~512** ~128 

Records Per Block .. N/A 1 1 1 1 >1 >1 1 
Selected Records N/A No No No No Yes Yes No 
Selected Fields N/A No No No No Yes Yes No 
From Two Disks N/A Yes Yes Yes Yes Yes Yes No 
Multiple Data Sets N/A Yes Yes Yes Yes Yes Yes No 

Receive: 
Non-transparent Data Yes N/A N/A Yes Yes N/A Yes Yes 
Transparent Data Yes N/A N/A Yes Yes N/A Yes Yes 

Record Length ~128 N/A N/A ~128 ~128 N/A ~128 =128* 
Block Length Excluding 

I RS Characters ~512** N/A N/A ~512** ~512** N/A ~512 ~512 

Records Per Block ~1 N/A N/A ~1 ~1 N/A ~1 ~1 

Selected Fields Yes N/A N/A Yes Yes N/A Yes N/A 
On Two Disks Yes N/A N/A Yes Yes N/A Yes N/A 
Multiple Data Sets Yes N/A N/A Yes Yes N/A Yes N/A 

Print After Receive: 
No Format Control Yes N/A N/A Yes Yes N/A Yes N/A 
Data Steam Format Yes N/A N/A Yes Yes N/A Yes N/A 
Manual Format Select Yes N/A N/A Yes Yes N/A Yes N/A 
Record Format Select Yes N/A N/A Yes Yes N/A Yes N/A 

N/A = Not applicable 
* Records written to disk are always 128 characters. (If less than 128 characters are received, the record is padded with 

blanks.) 
**Systems without the EBSCA feature can only transmit and receive block lengths up to 128 characters. 

Figure 43. Binary Synchronous Communications Summary 

Communications 81 



OPERATING PROCEDURES 

Figure 44 provides a general operator procedure overview 
for communications except for inquiry. Figure 45 pro­
vides a general operator procedure overview for inquiry 
mode. 

Figure 46 illustrates the status indicators displayed on the 
CRT display status line during BSCA operation. 

i 
Automatically 

Start 

--Load programs into buffers 8, 9, and A if 
required. Programs are used with print 
unattended, transmit selected fields or 
records, and receive and insert selected 
fields operations. Also, ensure that un­
used buffers are cleared of control pro-
grams. I 

Load Diskette(s) • Position to first data set label 

i 
YES 
I 

• 
Keylock feature installed? , 

Turn key lock on , 
I 

i 
YES • 

Print unattended to be selected? , 

Format control program 
to be selected? , 

I 
YES 
I 

i 
Manually 

I 
Select program 
level to be used 

Remote I D Feature installed? 

• 

i 
NO 

I 

i 
NO 

i 
NO 

Is remote I D being used? 

i 
YES • 

, 
i 

NO 
I 

Key in remote Insure the 
I D character cursor is 

in position 
one 

Press FU NCT Opper and COMM 

Figure 44 (Part 1 of 5). General Operator Procedure Overview 
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• • Print unattended to be selected? , , 
YES 

I 
Turn on AUTO R EC AOV switch 

I 
NO 

I I Unattended ACL 
Press FUNCT SEL upper, PRINT 

TO EOD I program execution 
(Model 4 only) 

to be selected? 
For 3715 and 3717, set AUTO 
OUP/SKI P to on for double spacing, 
OFF for single spacing. 

I 
For 3717, set PROG NUM SHIFT 
to ALL CHARS if you do not want 
the unprintable character error 
posted, or to NUMBERS ONLY if 
you want the unprintable character 
error posted. 

i 
YES 

I 
Press E 

Switched or nonswitched? 

I I 
Switched Nonswitched 

, 
NO 

6 selecttde 
(T, P, B, D, R 
J, K) I 

Was R mode selected? , 

, 
i 

NO 

, 
YES 

I I 
Operator 10 feature Installed? 

I 
. Procedure complete 

I 
NO 

I 
Procedure complete 

Figure 44 (Part 2 of 5). General Operator Procedure Overview 

i 
YES 

I 
Operator 10 featu re to be used? , 

• NO 

I 
Press REC AOV 

I 
Procedure complete 

• YES 

I 
Insert Card 

I 
Procedure complete 
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, 
If dialing, press M (wait for C mode before pressing the M key) 

riB M 3872 or IBM 1200 bps' ntegrated MOdem?, 

NO YES 

I 
Manual answer? , 

I • 
NO YES 

and raise exclusion key I Answer pIne when it rings 

.. ________ Select mode (see Note 1) ________ .' 

(T, P, B, D, R, J, K) 

I 
Was R mode selected? , 

NO 

I 

, 

Operator ID feature installed? , 
i i 

NO YES 
I 

Operator I D feature to be used? 

I 
I 

NO 

I 
Press R EC ADV 

, 
YES 

• YES 

I 
I nsert card 

Note 1: If WT PSN 1200 bps Integrated Modem, except for Auto Answer, do not select mode until the remote terminal is 
ready. 

Figure 44 (Part 3 of 5). General Operator Procedure Overview 
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, 
IBM 3872 or IBM 1200 bps Integrated Modem? 

, 
NO 

i 
NO 

I 
Auto answer? , 

, 

I 
YES 

I 
Push auto answer 
button on modem 

I 
Procedure 
complete 

Manual answer or dial? I 
I 

Dial 

r-' 
Push talk 
button on 
modem, 
then dial 

I 
When remote 

I 
I 

Manual answer 

I 
Push talk 
button on 
modem and 
wait for 

calli 
Answer phone 
when it rings 

Dial 

I 
Raise 
exclusion 
key,then 
dial 

I 
When remote 
is ready, 
answer tone 
is on. 

I 
Hang up hand 

I 
YES 
I 

IBM 3872 or IBM 1200 bps integrated modem? , 
i I 

IBi72 IBM 1200 bps integrated modem 

I 

Dial or answer? 

: 
Answer 

I 
Manual answer or auto answer? 

I 
Manual 

I 
Hang up hand 
set (See Note 2) 

I 
Procedure 
complete 

, 
I 

Auto 

I 
Procedure 
complete 

is ready, 
answer tone 
will be on. 

I I set (See Note 2) 

Push data 
button on 
modem 

I 
Procedure 
complete 

When remote 
is ready, 
push data 
button on 
modem 

I 
Procedure 
complete 

I 
Procedure 
complete 

Note 2: Do not hang up until status is displayed on line 6 of the CRT display (see Figure 47). 

Figure 44 (Part 4 of 5). General Operator Procedure Overview 
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, 
Dial or Answer 

i 
Dial 

I 
Set TALK DATA 
switch to TALK, 
then dial. 

I 
when remote is ready, 
raise data key and 
set TALK DATA 
switch to DATA 

I 
Do not hang up 
hand set 

I 
Procedure 
complete 

, 
i 

Answer 

I 
Manual Answer or Auto Answer 

I 
I 

Manual 

I 
Set TALK DATA 
switch to TALK, and 
wait for call 

I 
Answer phone when 
it rings. When ready, 
raise data key and 
TALK DATA switch 
to DATA 

I 
Do not hang up 
hand set 

I 
Procedure 
complete 

Figure 44. (Part 5 of 5) General Operator Procedure Overview 
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I 
AUTO 
Note: TALK DATA 
switch must be set 
to DATA 

I 
Procedure 
complete 



i 

Start 

I 
Load diskette(s) 

I 
Position on data set label or 
search to data record. (Record 

length for datIet must be 128.1 

Turn keylock on if installed 

I 
Press FUNCT SEL upper and COMM 

I 
Press I key 

I 
Operator I D feature installed? , 

I 
No YES 

, 
NO 

I 

I 
Operator I D feature to be used? , 

i 
YES 

I 
Iniert card .. ----------.. ----------------. Press R EC ADV 

Is a previous record to be used or modified for this 
in.uiry message? I 
NO YES 

o~eratar keys inquiry Operator p!sses REC ADV or REC 
message (FUNCT SEL BKSP to get to desired record and 
upper and I blanks any modifies record to form new inquiry 
previous data being message if requir~d. 

dij'ayedl I 
I 

Press FUNCT SEL upper and S to send 
inquiry message.1 
Wait for response. When all records are 
received, IC is displayed on status line 
and the first record received is displayed . • Another inquiry message to be sent? , 
YES • NO 

I I Press FUNCT SEL lower and 
RETURN TO INDEX. 
Inquiry mode is terminated. 

I 
Procedure complete 

Figure 45. Inquiry Operator Procedure Overview 
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f 

Status Indicators 

BSCA Modes Pos. Pos. Pos.39 
37 38 ---------------

Communications 
Transmit 
Transmit·Transparent 
Receive 
Transmit/Receive 
Transmit-Transparent/Receive 

Expanded Communications Transmit 

Expanded Communications Transmit/Receive 

Inquiry 

P 
P 
P 

P 

Print Unattended---____ -' 

C 
T 
P 
R 
B 
D 

J 

K 

I 

I Mode-------~--------~ 

T 
T 

T 

T 

T 

T 

Transmission Complete-------------I 
Transmission Incomplete _______________ ~ 

C 

C 

C 

Reception Complete ________________ --I 

J 

J 

J 

J 

Reception Incomplete---------_________ --' 

B 
B 

B 

B 

B 

Card Reader ID Decision Required _______________ ..--I 

Note: During BSC operations, line 6 of the CRT displays diagnostic information that is used by 
the Customer Engineer during trouble calls. See BSe eE Status Line for more information. 

Figure 46. Status Indicators on Status Line of CRT Display during BSCA Operations 

4 7 10 14 19 24 29 

I I I I I I I I I I I I I 

f f f 
~ ~ '-v-" 

T t t t 
DTR DSR RTS CTS CRC NAK 2-second 3-second 

Count Count t.meout timeout 
count count 

Figure 47. BSC CE Status Line 
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LINE TERMINATION AND ERROR CONDITIONS 

The following sections describe line termination of a call, 
BSCA error conditions and indicators, and BSCA disk 
errors that can occur during teleprocessing, and what the 
disk address and the record displayed mean when a tele­
processing error occurs. The section, Error Recovery 
Procedures, provides information on how the operator can 
restart the communications mode when an error stops the 
teleprocessing. 

Termination of the Data Call 

On switched lines: a data call is terminated when a discon­
nect sequence is received, when a disconnect timeout occurs, 
or when RESET is pressed. Pressing RESET takes the 3741 
out of a communications mode of operation. The end of 
data and end of extent are updated (see Figure 37 or 39) 
under the following conditions: 

• if a disconnect sequence is received and either: 

1. The mode is R, RC, BT, BC, OT, ~C, KC, or KT. 

2. The mode is RJ, BJ, KJ, or OJ; and a disk full 
error has occurred. 

• If a disconnect timeout has occurred and either: 

1. The mode is R, RC, BT, BC, OT, ~C, KC, or KT. 

2. The mode is RJ, BJ, KJ, or OJ; and a disk full 

error has occurred. 

If the mode is T, P, R, B, 0, J, KT, BT, or OT, the disk is 
positioned at the original position before transmission or 
reception took place, and the modem is conditioned to 
automatically answer a telephone call if it is in an auto 
answer mode. If the mode is TT, TI, PT, PI, RC, RJ, BI, 
BJ, BC, 01, OJ, DC, JT, JI, KC, KI, or KJ, the modem is 
not conditioned to answer a telephone call. 

Transparency Check (T) 

This error condition occurs when the 3741 is in a transmit 
(J, T) or a transmit/receive, (B, K) mode, and one of the 
following characters is read from disk: SYN, EOT, OLE, 
NAK, ENQ, ETB, ETX, ITB, STX, or SOH. The 3741 

sends ENQ in place of the data link control character, 
and then follows the response with an EOT. This error 
also occurs when the 3741 with expanded communications 
is in the J or K mode, and an I RS or I FS character is read 
from disk. The 3741 sends ENQ in place of the data link 
control character, and then follows the response with an 
EOT. 

Line Check (C) 

A line check occurs when seven receive timeouts or 15 line 
bid timeouts on a switch network have occurred during the 
transmitting or receiving of data. If the 3741 is on 
switched lines, it disconnects from the line. If the terminal 
is on nonswitched lines, it goes into a control mode, moni­
toring the line for line bids. 

Remote Abort (R) 

A remote abort occurs when an EOT or a disconnect 
sequence is received as a response to a data transmission 
block, or following a response sent after receiving a data 
transmission block that did not end with ETX. 

On nonswitched or switched lines, an EOT causes the 
3741 to go into control mode, monitoring for line bids. 
On switched lines, a disconnect sequence or a disconnect 
timeout causes the 3741 to disconnect from the telephone 
line. 

Message Aborted (a) 

A message aborted c()ndition occurs after four consecutive 
negative responses have been received as responses to the 
same data transmission block. The 3741 sends an EOT 

Inquiry Mode Termination following the fourth negative response. 

The operator can terminate inquiry mode by pressing FUNCT 
SEL lower and RETURN TO INDEX, thus causing the data Received Line Bid (V) 
set label in position 00008 to be displayed. 

BSCA Error Conditions and r ndications 

Characters in parentheses indicate what is displayed in the 
error indicator position of the display's status line. 

When the 3741 receives a line bid while in one of the follow­
ing point-to-point communications modes; RC, TT, PT, BC, 
~C, JT, KC, RJ, BJ, TI, BI, 01, P.I, JJ, KJ, or KI, the 3741 
responds with a negative response (NAK) and gives a received 
line bid indication. 
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Wrong-Length Check (W) 

Whenever the 3741 has received the first data block of a 
data set with zero characters or with more than 128 char­
acters, or has received succeeding data blocks of different 
length within the same data set, or when communications 
mode is selected from update mode and receive data length 
is not equal to the record length specified in the data set 
label, the terminal indicates a wrong-length check and 
transmits an EOT as a response to the data block. 

This error also occurs when the number of characters re­
ceived does not equal the number of greater than (» sign 
characters in the receive data and insert constants program 
or when a continued data set on disk 2 has a different re­
cord length than the data set on disk 1. 

Negative Bid Response (X) 

Whenever the 3741 receives a negative response or discon­
nect sequence as a response to a transmitted line bid, the 
terminal indicates a negative bid response. 

BSCA Disk Errors 

If any of the following disk errors occur when the 3741 is 
transmitting.or receiving data, it will abort by transmitting 
an EOT: 

• Read 

• Write 

• Length 

• Seek 

• No record found 

BSCA Setup Error (H) 

This error condition results when the communications 
mode is selected and one of the following conditions exist: 

• The terminal ID feature is installed and the cursor is 
positioned past column 16 of the current record buffer. 

• The keylock is locked. 

• BOE address of the first data set to be received is greater 
than 73026. 

• Communications mode selected from update mode and 
the current disk address is greater than 73026. 
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• Receive mode is selected from update mode and the 
record length of the receive data and insert constants 
program does not match the record length of the current 
data set. 

• Transmit mode (T, P, J, or I) is selected after the print 
unattended function has been selected. 

• Unattended print function selected and the AUTO REC 
AOV switch is not set to ON. 

• Inquiry mode is selected and the record length of the 
current data set is not equal to 128. 

• Selected inquiry mode from update mode and the EOO 
address is greater than 73026. 

• Selected both unattended ACL program execution and 
unattended print. 

BSCA Disk(s) Full (D) 

This error results from one of the following conditions: 

• Whenever all available record positions have been record­
ed into. On early shipments of the 3741 Model 2, this 
will occur when receiving from another terminal and the 
last received record is recorded in 73026 even though 
there may be no more records to be received. Your 3741 
can be field upgraded so that this error does not occur 
when the last record received is recorded in 73026. Con­
tact your IBM representative for more information. 

• Whenever no valid data set labels exist to receive into. 

• Whenever the last data set of the transmission is trans­
mitted and a continued data set is indicated. 

• Whenever, in inquiry mode, the last received response is 
written in location 73026 of disk one, or if the received 
responses being written overflow onto disk two. 

Data Set (Modem) Not Ready (I) 

Whenever the 3741 detects that the data set ready status 
has been lost after initially having ready status, the terminal· 
indicates a data set not ready error. 

Operator Initiated Termination (S) 

Whenever the reset key is used to terminate a BSCA opera­
tion, an S is displayed temporarily while the 3741 is trans­
mitting a status message. 



BSCA Received Data Block (U) 

This error results when a remote station sends a data block 
where an acknowledgement is required and the 3741 is in a 
transmit mode. 

Write Protect Error (G) 

This error occurs when the first label of either disk, that is 
made available for a receive operation, is write protected. 
On early shipments of the 3741, the write protect error 
conditions were not detected during communications. Your 
3741 can be field upgraded so that the error condition can 
be detected. Contact your I BM representative for more 
information. 

Unattended Print Setup Error (B) 

This error occurs when using the 3713 unattended print 
function and the first data set received is on disk 2. The 
teleprocessing is complete and the 3741 is in print (P) 
mode when the error indicator is displayed. 

Note: Sector 7 of disk 1 is displayed with the error indi­
cator. 

MUltiple Network Audible Alarm 

This alarm beeps when the host processing unit is attempting 
to transmit data to a 3741, which is not set up in a Com­
munication (Receive) Mode. If the 3741 is to receive data, 
it should be set up in Receive Mode. 

Track and Sector Indicators 

The track and sector number indicator on the display's 
status line has the following meanings: 

Modes. 

T, B, P, 0, J, K 

TT, PT, JT 

R,BT,OT,KT 

R,BT,OT,KT 
with remote abort 
error condition 

RJ, BJ, OJ, KJ 
with disk full 
error 

R,BT,OT,KT 

Indicates Address Position of: 

Next record after the last acknow­
ledged record transmitted. 

00026 or, if the last data set was 
continued, the last record trans­
mitted from disk 1. Always 
00026 on disk 2. 

Next record after the last acknow­
ledged record received. 

Label of the last data set received. 

Label of the last data set received 
if the remote terminal is a 3741 or 
a 3747. 

Label of the last data set received 
or next valid label if the remote 
device is a processing unit. 

with wrong-length Record in which the error occurred. 
check or TI, RJ, 

BI, BJ, PI, 01, OJ, 
KI, KJ, JI 

RC, BC, OC Next available valid label if remote 
device is a 3741 or 3747. 

IT 

IC 

Label of last data set received or 
next valid label if remote device 
is a processing unit. 

Next record after the address where 
the inquiry message was written to 
disk. The data lines on the display 
are blank. 

Next record after the address where 
the inquiry message was written to 
disk. The data lines on the display 
are blank and the appropriate error 
is displayed. 

Next record after the address where 
the inquiry message was written to 
disk. 'The data lines show the first 
received response to an inquiry 
message. 
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Status Message Format 

A status message is sent to the remote station after the 3741 
has responded negatively to a remote station's line bit request, 
or responded negatively to a multipoint select, or after the 

3741 has prematurely terminated a transmission or reception 
of a message. In transmit mode (T, P, B, J, K, I, or D), this 
occurs when a transparency check, disk error, line check, 
received data block error, disk full error, disk accessibility, 
incorrect data set label, or message aborted (after transmit­
ting a block four times) condition has been encountered. In 
receive mode (R, BT, KT, IT, or DT) this occurs when a 
wrong length check, disk(s) full, line check, disk accessibility, 
write protect, or disk error condition is encountered. Also, 
a status message is sent when RESET is used to abort the 
transmission or reception of data. The 3741 will attempt to 
send status on a point-to-point network. On a multipoint 
network, the control station must poll for the status message. 

The status message is sent with the following line control 
format: 

Displayed Error Indicator 
Character 

E 
3741 N 

Q 

pro- A 
cessing C 0 
unit K 

t 
S v S 
o % T 
H X 

E 
T 
X 

A 
C 
K 

E 
a 
T 

Note: On multipoint networks, an additional error indicator 
character, a slash (/) can be sent with a status message. This 
error indicator character is sent when the 3741 is selected 
but is not ready. However, the slash (/) is not displayed on 
the status I ine as are the other error indicator characters. 

BSC CE Status Line 

The BSC CE status line, primarily for use by customer engin­
eers, appears whenever a communications mode is selected. 
The BSC CE status line is on line 6 of the display. The in­
formation displayed indicates the following conditions: 

• Data terminal (3741) ready (DTR) 

• Data set (modem) ready (DSR) 

• Request to send (RTS) 
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• Clear to send (CTS) 

• Number of incorrect CRC's in receive mode 

• Number of NAK's sent in transmit mode 

• Number of two-second timeouts 

• Number of three-second timeouts 

Figure 47 shows the format of the BSC CE status line. 

For the DTR, DSR, RTS, and CTS positions, either a zero 
(0), indicating the condition is not present, or a one (1), 
indicating the condition is present, is displayed. 

The four counters, CRC, NAK, 2-second timeout, and 3-
second timeout, are three position counters that are incre­
mented each time the condition occurs. 

Error Recovery Procedures 

There are several different types of errors that can occur: 

1. Errors for which there is no error indication to the 
operator and from which the 3741 can automatically 
recover. An example is when a read error occurs and 
the 3741 retries the read and the operation is success­
ful. (The 3741 retries read errors 11 ti mes before 
displaying an error to the operator.) 

2. Errors for which there is an error indication to the 
operator (but no operator intervention is required) 
and errors from which the 3741 can automatically 
recover. (This type of automatic error recovery is 
only available on switched networks.) An example 
of this type of error is the remote abort error. When 
this type of error occurs, the 3741 will answer a tele­
phone call and either transmit or receive data begin­
ning at the same place as the original call. However, 
if the transmit/receive mode was selected, and the 
error condition occurred during the receive mode, 
the 3741 will answer a telephone call and receive the 
data beginning at the receive mode start point. 

3. Errors that occur when usi ng the 3713 unattended 
print function while the first data set received is on 
disk 2. The following section explains the operator 
error recovery procedures. 



When this error occurs, the teleprocessing is complete, but 
the data set is not printed. To print the data set, the opera­
tor must perform the following: 

a. Place the disk in the first disk drive. 
b. Record advance (if necessary) to the data set label 

for the data set you want to print. 
c. Turn the AUTO R EC AOV switch on. 
d. Press FUNCT SEL upper and PRINT TO EOO. 

4. Errors for which there is an error indication to the 
operator and the 3741 cannot perform automatic 
recovery (unrecoverable communication errors). 
The following sections provide information on 
operator error recovery procedures for unrecoverable 
communications errors (those errors that the 3741 
cannot automatically perform error recovery). 

After an unrecoverable communications error (operator 
intervention required) has occurred, the 3741 Models 2 
and 4 have the ability to restart the communications mode 
under operator control. The operator can restart the com­
munications operation from: 

• The beginning of the communications operation. 

• The beginning of a data set. 

• Any point within a data set. 

When an unrecoverable communications error occurs the 
operator can examine records in the data set to determine 
the record location at the time of the error. Then, through 
mutual agreement with the far end location (either through 
earlier agreed upon procedures, or by direct voice contact) 
the communications can be restarted from the beginning of 
the communications operation, from the beginning of the 
data set, or from any point within the data set, depending 
on the limitations of the device at the far end location. 

For example, if receiving when an unrecoverable communi­
cations error occurs, the data set label of the last data set 
being received is displayed on the CRT display. The oper­
ator could use the search EOO operation to determine the 
last record received before the error occurred. When the 
record is displayed, the operator can inform the trans­
mitting location (through talk mode) of the last record 
received and begin the communication from any desired 
point. 

If transmitting data when an unrecoverable communication 
error occurs, the record address after the last acknowledged 
transmitted record is displayed on the CRT display. The 
operator can inform the receiving location of the record 
not transmitted and begin transmitting from any desired 
point. 

See Track and Sector Indicators in this chapter for infor­
mation on the exact condition displayed when an error 
occurs. 
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Communications Throughput 

Figures 48 and 49 show typical throughput rates for the 
3741 Models 2 and 4 with and without the expanded com­
munications feature or with the expanded communications/ 
multipoint feature, respectively. The figures show through­
put rates in terms of the number of records per minute 
processed as a function of record size, line facility, and 
modem speed. The rates listed are for information only. 

The assumptions made in determining the throughput rates 
are: 

• Setup and line initialization sequences are not included 
in determining the throughput rates. 

• Non-transparent data is transmitted or received. 

• Disk sequence is 01. 

• No deleted records or disk errors are encountered. 

• No retransmissions. 

• Propagation delay and processing unit delay are negligible. 

• Speed of remote device is equal to or faster than the 
3741. 

• For two-wire lines, the 1200, 2000 and 2400 bps modems 
have 200, 175, and 180 millisecond clear-to·send delays, 
respectively. 

• For four·wire lines, the 1200 and 2400 bps modems have 
25 and 85 milliseconds clear-to-send delays, respectively. 

• For figure 48 a transmit selected records program was 
not used. 

In Figures 48 and 49, the use of System/3 LeA has the 
equivalent throughput of the 2400 bps four-wire line. 

Records/M inute 

Characters 2400 bps 2000 bps 1200 bps 
Per Record Nonswitched* Switched** Switched Nonswitched* Switched** 

Transmit Receive Transmit or Transmit or Transmit Receive Transmit or 

Receive Receive Receive 

20 345 .175 110 105 180 170 85 
40 260 175 100 90 130 115 70 
60 200 175 90 80 100 85 60 
80 160 115 80 70 80 75 55 

100 135 115 75 65 65 65 45 
120 115 115 70 60 55 55 40 
128 110 100 65 55 55 55 40 

* Full duplex facility or four wire switched network 
* * Two wire switched or nonswitched half·duplex facility 

Figure 48. Communication Throughput Rates for the 3741 Models 2 and 4 without the Expanded Communications Features 

Records Per Minute 

Characters Records 2400 bps 2000 bps 1200 bps 

Per Record Per Block Nonswitched* Switched** Switched Nonswitched* Switched** 

Transmit Receive Transmit Receive Transmit Receive Transmit Receive Transmit Receive 

20 24 310 160 299 151 321 157 321 163 321 157 

40 12 310 160 310 154 287 166 200 166 182 166 
60 8 264 163 224 163 192 163 134 134 122 122 

80 6 199 160 169 160 145 145 101 101 92 92 
100 5 160 160 137 137 117 117 81 81 74 74 

120 4 133 133 113 113 97 97 67 67 61 61 
128 3 123 123 100 100 87 87 62 62 56 56 

* Full duplex facility or four-wire switched network 
** Nonswitched half-duplex facility or two-wire switched 

Figure 49. Communications Throughput Rates with Expanded Communications Features 
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Chapter 11. IBM 3713, IBM 3715, and IBM 3717 Printers 

IBM 3713 PRINTER 

The IBM 3713 Printer (Figure 50) is available as a feature 
attachment on the 3741. It enables the 3741 to prepare 
hard copy from disk offline. 

The 3713 has these characteristics: 

• A maximum print rate of 40 characters per second. 

• A maximum print line of 132 characters. 

Note: Early shipments of the IBM 3713 Printer have a 
line length of 128 characters, not 132. If your 3713 does 
not have the 132 character line length, it can be field 
upgraded. Contact your IBM representative for more 
information. 

• Three different pin feed platens, with pin-to-pin widths 
of 12-1/2 inches (317.5 mm), 13-1/8 inches (333.375 
mm), or 13-7/8 inches (352.425 mm). 

• A carriage return speed of 12 inches (304.8 mm) per 
second. 

• A paper advance speed of 125 milliseconds per advance. 
Advance may be one or two lines, depending on the 
setting of the line-feed select lever. 

• The carriage return function is overlapped with the 
vertical skip function. 

• The print head traverses across the print line at 4 inches 
(101.6 mm) per second (40 CPS) independent of print 
content. (The rate is the same whether printing or not.) 

• Forms with a maximum thickness of 0.018 inch (0.46 mm) 
(6-part forms) may be used, but for optimum feeding and 
stacking, I BM recommends using no more than three 
parts. 

• Unattended print operations under the control of the 
expanded communications feature (Chapter 10. 
Communications) . 

The following features are available with the 3713 printer: 

• Adjustable margins. 

• Forms stand. 

Figure 50. IBM 3713 Printer 

IBM 3713 Adjustable Margins Feature 

An adjustable margins feature permits the use of 11 addi­
tional platen widths ranging from 5-1/4 to 11-1/2 inches 
(133.35 to 292.1 mm) pin-to-pin. By manually reposition­
ing margin stops and interchanging platens, a variety of 
printer forms can be used as required by your applications. 

IBM 3713 Forms Stand Feature 

This feature permits stacking of continuous forms on a stand 

above floor level. 
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IBM 3715 PRINTER 

The IBM 3715 Printer is available as a feature attachment on 
the 3741. It enables the 3741 to prepare hard copy from 
disk. The 3715 is available in two models. The Model 1 prints 
at a maximum rate of 40 characters per second and the Model 
2 prints at a maximum rate of 80 characters per second. 

The 3715 has these characteristics: 

• Bi-directional printing (left to right and then right to 
left). The 3715 bi-directional printing operates as follows. 

The print head moves from the left margin. After the 
line is printed, the print head continues far enough to the 
right to enable the printing of the next line from right to 
left. The next line is then printed and the print head re­
turns to the left margin again. 

• Programmable editing capability. 

• Automatic continuation of printing from disk 1 to disk 
2 when a data set on disk 1 is continued on disk 2 (if the 
3741 has the second disk feature). 

• Allows unattended print operations under the control 
of the expanded communications feature (Chapter 10, 
Communications) . 

• A maximum print line of 132 characters. 

Note: If 132 characters are formatted for forms less than 
132 characters wide, loss of data will occur as the print 
head leaves the form. 

• Capability of using individual or continuous forms. Maxi­
mum number of copies is six, but for optimum feeding 
and stacking IBM recommends a maximum of four parts 
per form. 

• Adjustable forms tractor that allows the use of various 
width forms. The forms can be from 3 to 14.5 inches 
(76.2 to 368.3 mm) wide for individual forms and from 
3 to 15 inches (76.2 to 381.0 mm) wide for continuous 
forms. 

• A maximum print rate of 40 characters per second on the 
Model 1 and a maximum print rate of 80 characters per 
second on the Model 2. 

• Print position spacing of 10 characters per inch 
(25.4 mm). 

• Printing with or without format control. 

• Use of both 3713 and 3717 printer programs. 
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• Spaces are inserted for characters not represented on the 
3741 keyboard. If the 3741 PROG NUM SH I FT switch 
is in the ALL CHAR position, no error is indicated. If 
the switch is in the NUMBERS ONL Y position, the 
printer stops and an error is indicated on the CRT dis­
play. The operator can press RESET or R EC ADV to 
continue printing, or RESET twice to discontinue the 
printer mode. 

• Printing of constant data stored in program buffers. 

• Program chaining. 

• Page numbering and page heading capability. 

• Stapled forms or continuous card stock cannot be used. 

The following formula shows how to determine nominal 
throughput for most 3715 Printer applications. 

L 

L 

PT 

RL 

lines per minute 

60 

(PT x R L) + (LF x N L) + 0.15 

Character print time 
0.025 for 3715 Model 1 
0.0125 for 3715 Model 2 

Character length of print line 

LF Line feed time (0.030 seconds per line) 

NL Number of line feeds per print line 

For example, nominal speed for a 3715 Model 2 printing 
40-character print lines and double spacing is determined 
as follows: 

L = 60 
= 84.5 lines per 

(0.0125 x 40) + (0.030 x 2) + 0.15 minute 

In some applications, throughput may be reduced by: 

• Multiple disk reads per print line 

• Complex editing and reformatting 

• Print line length of less than 10 characters . 

IBM 3715 Forms Stand Feature 

This feature permits stacking of continuous forms on a stand 
above floor level. 



IBM 3717 PRINTER 

The IBM 3717 Printer is available as a feature attachment 
on the 3741. It enables the 3741 to prepare hard copy 
from disk. 

The 3717 has these characteristics: 

• Two character sets that are interchangeable. The 64 
character set consists of the characters represented on 
the keyboard. The 48 character set consists of the 
characters A through Z, 0 through 9, and. ' , + $ * & 
- / % # @. 

• A maximum print rate of up to 155 lines per minute with a 
48 character set; up to 120 lines per minute with a 64 
character set. 

• A maximum print line of 132 characters. 

• A line print time of 0.355 seconds for the 48 character 
set, 0.466 seconds for the 64 character set. 

• A paper feed time of 0.036 seconds for the first line and 
0.014 seconds for each additional line. This is a multiple 
line advance rate of 12 inches (304.8 mm) per second. 

• Printing with or without format control. 

• Engraved character font. 

• Printing with editing capability. 

• Automatic continuation of printing from disk 1 to disk 
2 when a data set on disk 1 is continued on disk 2 (if 
the 3741 has the second disk feature). 

• Six part forms with a maximum thickness of 0.020 inch 
(0.51 mm) can be used. Stapled forms or continuous 
card stock forms cannot be used. 

• Unattended print operations under the control of the 
expanded communication feature (Chapter 10, Communi­
cations). 

• Use of both 3713 and 3715 printer programs. 

• Printing of constant data stored in program buffers. 

• Program chaining. 

• Page numbering and page heading capability. 

The 3717 is a pin feed device for use with continuous 
forms. The form can be from 3-1/2 to 15 inches (88.9 
to 381.0 mm) wide. The length of the form from fold 
to fold can be 3 to 14 inches (76.2 to 355.6 mm). 

IBM 3717 Forms Stand Feature 

This feature permits stacking of continuous forms on a 
stand above floor level. For proper operation of the 3717 
printer, the 3717 forms stand or its equivalent must be used 
and grounded through the grounding clips on the 3717. 

FUNCTIONS 

Printer Modes 

The 3713, 3715, and 3717 can print in four different modes 
(each with or without printer format control): 

1. Print record mode - the current buffer data is printed. 
The keying sequence FUNCT SEL upper and PRINT 
R EC causes the displayed record to be printed. The 
3715 prints in one direction when under local format 
control. After the printing is complete, the 3741 
returns to the mode of operation prior to the print 
record operation. 

Note: Deleted records are printed in print record mode. 

2. Print data set mode - the current data set is printed. 
The keying sequence FUNCT SEL upper and PR INT 
TO EOD initiates the printing of a data set. If 
printing is initiated from read index mode, the 
record at the BOE address, followed by all succeed­
ing records up to the EOD address are printed. If 
the printing is initiated from update mode, the 
record displayed and all succeeding records up to the 
EOD address are printed. When the EOD address is 
encountered, printing stops and the 3741 returns to 
read index mode with the label for the data set dis­
played. Printing is not active in verify mode. If 
print data set is initiated in enter mode, no printing 
occurs and the 3741 returns to read index mode and 
displays the label of the data set. 

The data set can be on more than one diskette (a 
continued data set). When a 3741 with a 3713 
Printer or a single drive 3741 with a 3715 or 3717 
Printer reaches the last record in a continued data set 
for the current diskette, a J (incomplete print) error 
occurs. The operator resets the error (the 3741 auto­
matically returns to the index track), removes the 
diskette, inserts the next diskette in the sequence, 
selects the proper data set label, and then presses 
FUNCT SEL upper, NUM SHIFT, and PRINT TO 
EOD to continue the printing operation. This pro­
cess continues until the last record 'of the multi­
volume data set is printed. 
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On the 3715 or 3717, if the second disk feature is in­
stalled, printing can automatically continue from disk 
1 to disk 2. However, the following conditions must 
exist in order for the printer to automatically 
continue: 

• The data set on disk 1 must be a continued data 
set. 

• The first valid data set label on disk 2 must 
identify the continued data set. 

• The diskette must be inserted in drive 2 prior 
to the initiation of printing. 

When the 3715 or 3717 completes printing the records 
from disk 1, and with the preceding conditions 
present, the printer automatically switches to disk 2 
and continues printing the data set. 

When the printing of the data set from disk 2 is 
complete, the incomplete print (J) error is displayed 
if the data set is continued on another diskette or 
diskettes. The operator can then perform the 
procedure to continue the print data set operation. 
(Drive 1 or drive 1 and drive 2 can be loaded with 
diskettes if appropriate.) This process continues 
until the last record of the multivolume data set is 
printed. 

Note: Deleted records are not printed in print data 
set mode. 

Print under search content mode - the records found 
within the current data set under search on content 
are printed. 

The following keying sequence initiates the print 
under search content operation: 

• FUNCT SEL lower 

• SEARCH CONTENT 

• Search mask 

• FUNCT SEL upper 

• PRINT TO EOD 

The operation starts with the currently displayed 
record (or BOE record if printing operation is 
selected from read index mode) and prints all 
records that match the mask. When EOD is 
reached, the 3741 returns to read index mode and 
displays the label for the data set. 

4. 

Notes: 
1. Deleted records are not printed in print under search 

content mode. 
2. The R format control character is operational in 

print under search content mode, except on 3713 
printers with a maximum line length of 128 
characters. 

Print under search address mode - the record found 
under search on address is printed. 

The following keying sequence initiates the print 
under search address operation: 

• FUNCT SEL lower 

• SEARCH RECORD ADDRESS 

• Record address 

• FUNCT SEL upper 

• PRINT TO EOD 

This printing operation prints the record at the 
specified address. When the operation is complete, 
the 3741 is in update mode with the record printed 
remaining displayed. 

Notes: 
1. Deleted records are not printed in print under 

search address mode. 
2. The R format control character is operational in 

print under search address mode, except on 3713 
printers with a maximum line length of 128 
~haracters. 

Printer Formatting 

The format of output on the printer can be controlled in 
one of two ways: 

1. 

2. 

Local format control-the location having the printer 
can write printer format programs and load these 
programs into the program level buffers of the 3741. 

CPU format control-the transmitting station (usually 
a central computer) can send printer control charac­
ters intermixed with data. The printer control 
characters determine the format of the output. 



The choice of format control method depends on the user's 
requirements. Local format control would probably be 
selected if: 

• Control and flexibility of print formatting is desired at 
local site. 

• Processing unit output reprogramming can be avoided. 

Processing unit format control would probably be selected if: 

• Maximum teleprocessing efficiency is important 
(accomplished by eliminating unprinted blanks, zeros, 
etc. and by packing data into large transmission blocks). 

• Maximum data storage on disk(s) is desired. 

• Central control of printer formatting is desired. 

Local Format Control 

Under local format control, printer format instructions 
reside in program buffers. The operator loads the printer 
format programs into the program buffers the same as key 
entry programs are loaded. See Printer Instruction Set 
for information on writing printer format programs. Up 
to nine printer format programs can be written and loaded 
at one time. The printer format programs can be loaded 
into program buffers 1 through 9. 

01 '--_---'I 
o 

o 
JI 

Record is read into 
current record buffer. 

Program buffer A contains the horizontal tab stop, vertical 
skip stop, and printer format program selection characters. 
See Printer Format Program Select, HorizontalTab/Vertical 
Skip Forms Control for a complete description . 

Figure 51 shows the data flow for local format control. 

Printer Instruction Set 

The printer instruction set is a group of printer format 
control characters that provide information for printing 
records. A printer format program consists of printer 
format control records and indicates the printing format 
for a record. Printer format programs can be loaded into 
program buffers 1 through 9. A printer format program 
can be selected automatically or manually by the operator. 
For information on printer format selection, see Figure 53. 

Figure 52 lists each printer format control character and its 
meaning. The control characters are for the 3713, the 
3715, and the 3717 unless otherwise indicated. 

Program Buffer A 

The control unit formats the 
print line buffer using appro­
priate program buffer, program 
buffer A, and data record. 

Print Line Buffer 

1 
Program Buffers 
1 through 9 

Figure 51. Data Flow for Local Format Control 

Printout 

........ _-
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Control 

Character 

xA 

xB 

xZ 

xD 

xX 

xY 

xF 

Meaning 

Print data field: Loads the print buffer 
from the record with the number of char­

acters specified by the number preceding 

the A format characters. 

Print data field with suppression of lead­
ing zeros: Loads the print buffer from 

the record with the number of characters 
specified by the number preceding the B 
format character, but loads blanks instead 
of leading zeros. Blanks in the input 
buffer are treated as significant digits, not 

as zeros, and therefore will stop zero sup­

pression. 

Print data field with substitution of 
asterisks for leading zeros: Loads the 
print buffer from the record with the 
number of characters specified by the 
number preceding the Z format character, 
but loads asterisks (*) instead of leading 

zeros. 

Print signed data fields: Loads the print 
buffer from the record with the number 
of characters specified by the number 

preceding the D format character, and 

follows that field with a blank if the 

last character from the record does not 
have a D zone. If the last character from 
the record has a D zone, loads the last 

character with an F zone and follows the 
field with a minus sign. 

Prints blanks: Loads the print buffer 
with the number of blanks specified by 

the number preceding the X format char­
acter. 

Skips characters from the record: Skips 

over, with no action, the number of char­
acters in the record specified by the num­
ber preceding the Y format character. 

Reverse skip characters from the record: 
Skips over, in reverse direction (towards 
position 1) with no action, the number 
of characters in the record specified by 
the number preceding the F format char­

acter. (Note: It is not permissible to 
skip beyond record boundaries.) 

Control 
Character 

xT 

xC 

xS 

R 

Q 

Meaning 

Tab: Loads the print buffer with blanks 
up to but not including the tab stop posi­

tion indicated in program buffer A. The 

number preceding the T control character 
determines the number of tabs that are 

to be executed. For example, if a 2 is in 
front of the T, the printer will execute a 

tab function from the current position 

to the position indicated by the second 
tab stop character encountered in pro­
gram buffer A. 

Carriage return/line feed: Prints the con­
tents of the print buffer and then per­
forms the number of carriage return/line 
feeds as specified by the number preced­
ing the C format character. This charac­
ter must be used at the end of every print 
line. 

Vertical skip: Vertically spaces until it 
reaches the skip stop in program buffer 
A that matches the number preceding 
the S format character in the current pro­

gram. Continuous vertical spacing results 
if the skip stop is not found in program A. 
A 1 S will also stop in position 001 of 
program A. 

Read next record: The R format charac­

ter is used when more than one record is 
to be formatted with one program buffer. 

The remaining unformatted characters of 
the previous record are bypassed with no 

action. If the R character is used when a % 
sign is in program buffer A, the first 

character of the new record is compared 

with the current program number. If 
they are the same, format control con­

tinues with the current program. If 
they are different, format control is trans­
ferred to 001 of the program buffer indi­

cated by the first character of the new 
record. 

Terminates printer program: This printer 

format control character must be used at 
the end of every printer program. It reads 
the next record, terminates the formatting 
and returns the format control to position 
001 of the current program level. 

Note: The x represents a variable value that is the mUltiple of the control character to be executed. If a control character is 

preceded by a blank, 0, or another control character, the multiple is assumed to be 1. 

Figure 52 (Part 1 of 2). Printer Format Control Characters 
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Control Control 

Character Meaning Character Meaning 

N No-op: This character must be used in xL Program link (3715 and 3717 only): 

the first position of a manually selected Indicat€s that the printer program con-

printer format. It prevents an error con- trol is to be transferred to the start of 

dition from occurring when this printer the program specified by the number 

format is manually selected. preceding the L control character. 

W Load disk address (3715 and 3717 only): P Load page number (3715 and 3717 only): 
Causes the disk address to be loaded into Causes the page number to be loaded into 
the print buffer. The disk address is a four the print buffer. The page number is a 
digit number in the form TTSS where TT three digit number with leading zeros 

is the track number and SS is the sector when required. The numbering is 001, 

number. 002, ... , 254,255,000,001, ... 

xl Insert characters (3715 and 3717 only): Edit word begin-end (3715 and 3717 -

Loads the print buffer from the current (a postro phe) only):. Defines the beginning and the 

program buffer with the characters fol- end of an edit word. 

lowing the I. The number preceding the 
I indicates the number of characters to 
be loaded into the print buffer. 

xHmL Conditional skip (3715 and 3717 only): 
This control character is the same as the 
S control character except if the skip is 
over a page boundary, then the printer 
program control is transferred to the 
start of program m (m can be 1 through 
9). 

Figure 52 (Part 2 of 2). Printer Format Control Characters 
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Printer Format Program Select, Horizontal Tab/Vertical 
Skip Forms Control 

Under local format control, program buffer A can contain: 

• Printer format program select characters. 

• Printer horizontal tab stop characters. 

• Printer vertical skip stop forms control characters. 

Printer Format Program Select Character ,indicates whether 
the printer format instructions are obtained: 

• From the program buffer selected manually by the 
operator. 

• From the program buffer selected automatically from 
the content of position one of each data record. 

• From the control characters in the data stream. 

The printer format program select character must be in 
position 001 of program buffer A. Figure 53 shows the 

valid printer format program select characters and what 
each character represents. 

Horizontal Tab and Vertical Skip Stop Characters 

These characters can occupy positions 2 through 128 in 

program buffer A. Thus it is possible to format printer 
forms up to 128 print lines long and tab up to print 
position 128. (Tab stops are not allowed in positions 
129-132.) The horizontal tab stop character is used to 
specify tab stop positions and the vertical skip stop 
character is used to specify the skip to positions. 

102 

Printer Format Program 
Select Character Meaning 

: (colon) The colon (:) means the printer 
format program is to be selected 
by the operator. You must indi-
cate to the operator which pro-
gram buffer is to be selected. 

Note: A colon (:) in position 
001 of program buffer A with 
program buffer 0 selected means 
that records are printed one 
record per line with no format 
control (this means that each 
data record is printed as it exists 
on the disk). 

% (percent) The percent (%) sign means the 
printer format program buffer is 
selected, record by record, by 
the content of position 001 of 
each record. A three in position 
001 of a record selects program 
buffer three for that record. 

Note: If position 001 of the 
data record contains a 0 or a. non-
numeric character, each record 
is printed with no format con-
trol (this means each data record 
is printed as.it exists on disk). 

+ (plus) The plus (+) sign means the for-
mat of the print line is controlled 
by print control characters inthe 
data stream. See Processing Unit 
Format Control in this chapter. 

All other characters Any other character used in 
position 001 of program buffer 
A causes records to be printed. 
one record per line with no for-
mat control for the record. 

Figure 53. Printer Format Program Selection Characters 



Function Desired Vertical Skip Stop Character 
in Current Printer With no tab With tab function 
Format Program function, use: included, use: 

Skip to 1 1 J 

Skip to 2 2 K 

Skip to 3 3 L 

Skip to 4 4 M 

Skip to 5 5 N 

Skip to 6 6 0 

Skip to 7 7 P 

Skip to 8 8 Q 

Skip to 9 9 R 

End of Form* E F 

*The character (E or F) is placed in program buffer A at one 
position greater than the number of available print lines per 
form. For example, if there are 60 print lines per form, the 
character (E or F) would be placed in position 61 of program 
buffer A. 

Figure 54. Vertical Skip Stop Characters 

Tab stops are indicated by placing a T in the desired 
positions in program buffer A. When a T is encount­
ered in the currently selected printer format buffer, 
horizontal tabbing is initiated. 

Vertical skip stop positions are indicated by placing skip 
stop characters in the desired positions in program buffer 
A. Vertical skipping is initiated when an S is encountered 
in the currently selected printer format buffer. Each 
position in program buffer A represents one line on the 
printer form. When the printer prints a line and a carriage 
return occurs, a counter increments to the next position 
in program buffer A. Therefore, the number of lines that 
are skipped when a skip is initiated is the number of posi­
tions from the current position to the indicated vertical 
skip stop character. 

When both a horizontal tab stop and vertical skip stop 
character are required in the same position in program 
buffer A, a second set of skip stop characters is used. 
Figure 54 shows the vertical skip stop characters that can 
be used to combine vertical skip and horizontal tab stop 
characters. 

The following is an example of vertical skipping. Assume 
that a 2S has been encountered in the current printer 
format program and the printer is currently on line 5 of 
the form. Figure 55 shows how the skipping would occur. 

Program 1 2 3 4 5 6 7 8 9 10 11 12 61 

1 ~ __ BUf_fer A_'L-..I%':'~I/""""""" ....1-1 ...L......JI 'L......I'--LJ ---I11--L.-12;...-..L-\_~' ( __ I..--lE I Print 
line 

14
._ Printer is on line 5 when The printer skips lines 

the 2S is encountered in until the 2 is encountered 
the printer format pro- in program buffer A. The 
gram and .the line counter printer skips to line 12 of 
is at position 5 of program the form. 
buffer A. 

Figure 55. Vertical Skipping Example 
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Figure 56 shows the use of a combination horizontal tab 
stop and vertical skip stop character. The line 16 skip-to-
2 character combined with the position 16 tab character 
requires a K in position 16 of program buffer A. 

Local Format Control Example 

Figure 57 shows an example of 10 data records residing on 
the disk, Figure 58 shows a set of printer format programs 
which accomplish desired formatted printer output shown 
in Figure 59. 

When the print data set mode is initiated, position 1 of 
program buffer A is examined to determine the method 
of printer format program selection. The % instructs 
the 3741 to read the next record (sold to), examine 
position 1 and branch to that program buffer (program 
buffer 1) for printer format instructions. Figure 58 
provides a step-by-step description of the formatting 
of the first record. 

Prog ram 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 . 
Leve 

Horiz 

IA % T 2 4 K 3 4 ( 

t t t t t t 
. 

ontal I 

Tab T T 

1 
2 
3 
4 
5 
6 
7 
8 

(5 9 
~ 
+-' 10 c: 
0 u 11 
VI 

E 12 
~ 

0 13 

I~ 14 
Co) 

'';; 15 
~ 

OJ 
16 > 
17 
18 
19 
20 

# ! t f 1 f 
I 

r-- ~ 

I 1 1 I ] 
r--

L '{ / V J ~ I r--
:/ / I / r I r---

~ ...... V / I j I J ;-

/ 1/ '/ / I r--
/~ / / I r--

V '/ )'f / J r-- / 

V V / V J r---
,,/ V / I ./ / r-

/" ....... v /~ I / r--

------ /~ ~V / ~ 2 - A B C E L E C R I C C 0 r-
V V V4 F/ A\ ./ ./ 1 2 3 S N L L I N G r--- ...- l/" ...N Kl N' ---' M I N E A P L I S M I r-- -- V 5 ~ / 4 ./ 4 0 1 r--
~ /~ ~ 

~ -- -i -- Vx Z E ;L E C T R I C I N - y 
r--

...... V / 6 5 5 3 W E S T L A K E 
r--

/'" ~ M I N E T 0 N K A M I N N 
r--

/ 5 SJI ~O 3 
r--

~ 
- ./ L 

21 ./" 
".." / -22 ...- ./ - --~ J 

23 3 - 9 2 3 5 4 / p A R C E L P 0 S T J 
24 ", I - / 
25 ~ 

.., 
I -26 

27 ------ ~ --4 2 4 5 - 2 8 9 0 I N S U L A T 0 R V -
_10 v""" - ---- -~ 

Figure 56. Program Level A Example 
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~ Record Type (that is, go to this program level for print format instructions) 

~~ame Address City/State 

Sold to 

Ship to 

Miscellaneous 

Detail 1 

Detail 2 

Detail 3 

Detail 4 

Detail 5 

Detail 6 

Totals 

Character 
Position, 

lAB 

IX ~z 

~ 

b') A·" 

39 If] 

3~ b8 

313 b~ 

t3~ 8r7 

13~ 54 

f1~ Ut! 

t 

Ph". r'I 

1Rh". tINe 

In pIT IP 

:') bn rrN~ .l'.T'h 

h? I, .1 IR I.l'.V 
I 

0.4 178 171 m 

~b 8, t1 \l\ 

bb 4:3 ~E ~tr :,tI ~* 
321 

[' . ~I uf7 o. 4~ Ip 7. 

11 

1 
! ! 12 !3~ ~I\J 

! 
6b 58 WE 

1 

T 

: , ; i , 

I ; 1 I 
I 1 

, : 
,I 

: 1 
, 

I, ! 

1 ! 

1 : 
1 

i I II 

18i7 pIp. [lOPrL B8 . ~ 
, ' I! 

21 31 

t t 
1 

I , 
T n.Kr N If; ~I N~ 

1 
, 

T ~KE ! '!\ r.lI NN. 
I 

21 g~ ] 14 Ihl! 07 /7 

00 hb 0'2 hob 171 bh '0 II dlctr. :A 

i I I 

b DO bo 10 i2 80 on ilt2 10 on :nQ ?P It:; 11 

j L ' ! I ,I 

·0 Doa 060 01 .011 bo 06 .0 600 09,2:3 54 
, : , I : 1 

I 0 DO PJ. Op 0l2i. '4 17 pp 214J· 7POOO 9:23 5'4 
1 ! "i ' ! I i : 

00 00 03 b 112. 05 00 3~ .1 Sao 09:23154 
i , 1 

DO b() 02 QO 3.6 12 klb otz .2 4blo 092:'" 54 
' ! I 1 i 1 ~ 1 ~ ! 

170 L[7b .81B : I I I I! 

, III I. , 1'1 ,I I 

41 51 61 

Figure 57. Sample Records on Disk 

Vertically skip to next 2 in program level A 

Skip 1 character in record (record type character) 
Tab 2 times 
Print name (24 character field) 
Carriage return/line feed 
Tab 2 times 

Print address (24 character field) 
Carriage return/line feed 
Tab 2 times 
Print city/state (24 character field) 
Carriage returrl/line feed 
Tab 2 times 

,rl .fln nfl Inn 

WPrint ZIP CODE (5 character field) rr Carriage return/line feed 
rTerminate program 

1. I I I I' I ii" 
2~ 2T ~4 AC2 1'2 11'. Ci2 1'2 4.l'. r? 'T' .l'.C :J 1 I 1 I : ! ,I< ~ 

I, I 

! 

1 

I 

Program Level 1 

Program Level 2 

Program Level 3 

3 rr8 24A ~b Brr ~a rrS :J , II 1 I Rl EH I~F HM ATII 

Program Level 4 

Program Level 5 

Program Level A 

411: 

5 

1·1 

% 

I 

,LsIY 8lAT 24 

6r.r7 21C3fJ-

l\ I A.T 

T 2 

I 

rr6 ~T6 rr7B , 

~, ;:, .L'7a 

II'-' itpl!\ GIE 3W 

:4, ~! ,3' :4 4' 4 
, . ' , , III, I I I 

Note: If an automatically selected printer format program 
is to be .displayed or changed, an N (No-op) must be in 
position one of the program level. If it is omitted, an error 
condition occurs when the format program is selected to 
be displayed . 

• Figure 58. Sample Printer Format Programs 

I 

IIjI NIE IT EM 
! I 

1 IT TiA IS 
I I: i 

1 : I , i I . NS Till Nrr N 

J I 

4/74 4 4 4 4 4'I14! ' 1$ I 10 E 
I , I: ' I. I . I I I' , , 

I 

, 

I 

N 

Zip Code 

I ~ 
'l 4101 

t:;t:; 410 

I 

71 81 

,T 
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'Program Level 
(see Figure 58) 

2 

3 

3 

3 

3 

3 

3 

4 

4 

SHIP TO: 

CUSTOMER NO. 

92354 

PART NU"·.B~R 

245-2890 

917-0214 

258-1478 

369-2587 

987-6543 

654-3210 

EL 

ABC ELECTRIC CO 
1234 SNELLING AVE 
MINNEAPOLIS MINN. 
55401 

XYZ ELECTRIC INC 
6553 WEST LAKE 
MINNETONKA MINN. 
55403 

SHIPPED VIA 

PARCEL POST 

DE SC R I PT ION 

INSULATOR 

RELAY 

BATTERY 

CHOKE 

HEAT SINK 

GENERATOR 

PREVIOUS BALANCES 

BAR I SA 
WEST FRONT STREET 

WORLD WIDE 

CUST. OWE' NO 

219614 

QUANTITY 

2 

1 

6 

10 

3 

2 

Worldwide Distribution 
of 

Electronic 
Parts and Instruments 

INVOICE NUMBER 

40280 
UNIT PRICE 

.73 

12.30 

1.01 

2.47 

12.05 

3.62 

TERMS 2% ·10 DAYS 

NET 30 DAYS 

INVOICE DATE 

06/07/72 

AMOUNT 

1.46 

12.30 

6.06 

24.70 

36.15 

7.24 

TOTAL THIS INVOICE 0 87.91 

188.97 70.40 + I 
107.87 + 10.70 

60 DAYS & OVER 30 DAYS CUIIENT 

4 TOTAL BALANCE DUE [_2.76 •. 8.8 ~I 

*Use Program Level 5 if the page overflows. 

• Figure 59. Sample of Desired Formatted Output 

106 



Processing Unit Format Control 

Under processing unit format control, the format control 
characters are in the data stream instead of residing in pro­
gram buffers. With processing unit format control, the op­
erator loads program buffer A prior to initiating printing. 
As was shown in Figure 53, a plus (+) in position 001 of 
program buffer A instructs the printer to accept control 
characters imbedded in the data stream. Characters in po­
sitions 2 through 128 in program buffer A provide the same 
function as in local format control. (Se.e Printer Format 
Program Select, Horizontal Tab/Vertical Skip Forms Con­
trol, for a complete description.) Figure 60 shows the data 
flow for processing unit format control. 

Data Stream 

Note: For the 3715 and 3717, if the print data set function 
is selected from update mode, the position of the cursor 
determines the first character to be printed. 

I n the 3715, program buffer 9 is used and previous informa­
tion in program buffer 9 is displaced when printing. 

Printer Instruction Set: Figure 61 shows the printer for­
mat control characters that can be recognized in the data 
stream. Figure 62 shows an example of four data records 
residing on the 3741 disk. These records include the nec­
essary data stream printer control characters such that after 
loading program buffer A (Figure 63) the resultant printer 
output is identical to that previously shown in Figure 59. 

Program Buffer A 

The control unit formats 
print line using data stream 
control characters and 
program buffer A. 

Printout 

Figure 60. Data Flow for Processing Unit Format Control 

Control Function Control Characters* Meaning 

Tab (HT) '05' Tab to next tab stop in program buffer A. 

Null (NUL)*** '00' Hex character is ignored. (Removed from data 
stream with no blank printed.) 

New line (NL) or '15' a. Execute a carriage return/line feed function 
line feed (LF) '25' if there is no pending ESC function. 

b. Execute carriage return and ESC function if 
there is a pending ESC function. 

Figure 61 (Part 1 of 2). Data Stream Printer Control Characters 
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Control Function 

Blank expansion 
(lGS) (n) *** 

Escape (ESC) A 
Escape (ESC) B 
Escape (ESC) C 
Escape (ESC) D 
Escape (ESC) E 
Escape (ESC) F 
Escape (ESC) G 
Escape (ESC) H 
Escape (ESC) I 
Escape (ESC) /*** 
~scape (ESC) S*** 
Escape (ESC) T*** 
Escape (ESC) U*** 
Escape (ESC) V*** 
Escape (ESC) W*** 
Escape (ESC) X*** 

Escape (ESC) Y*** 
Escape (ESC) Z*** 

Control Characters* 

No. of 
blanks (IGS) 

2 '1D' 
3 '1D' 
4 '1D' 

15 '1D' 

31 '1D' 

47 '1D' 

63 '1D' 

'27'A 
'27'B 
'27'C 
'27'D 
'27'E 
'27'F 
'27'G 
'27'H 
'27'1 
'27'/ 
'27'S 
'27'T 
'27'U 
'27'V 
'27'W 
'27'X 
'27'Y 
'27'Z 

(n) 

'42' 
'43' 
'44' 

'4F' 

'5F' 

'6F' 

'7F' 

Meaning 

Blank expansion allows strings of n con­
secutive blanks in the data stream to be 
replaced by a two character sequence 
(n can be up to 63). This two character 
sequence must be consecutive. If more 
than 63 blanks are required, two sequences 
are strung together. For example, for 70 
blanks: 

I I 
G6G7 
S3S 

Skip to the next code 1 in program A ** 
Skip to the next code 2 in program A 
Skip to the next code 3 in program A 
Skip to the next code 4 in program A 
Skip to the next code 5 in program A 
Skip to the next code 6 in program A 
Skip to the next code 7 in program A 
Skip to the next code 8 in program A 
Skip to the next code 9 in program A 
Skip one line 
Skip two lines 
Skip three lines 
Skip four lines 
Skip five lines 
Sk ip six lines 
Skip seven lines 

Skip eight lines 
Skip nine lines 

Note 1: The last ESC function is executed by the NL, LF, or the next ESC control character. 

Note 2: If the print buffer is filled with 132 characters and the next character is not an N L, LF. or ESC 
sequence, a printer format error occurs. 

*Numbers in the column are hexadecimal notation. 
** An (ESC) A will also stop in position 001 of program buffer A. 

***Early shipments of the IBM 3713 Printer do not have support for Blank expansion (lGS) (n) and the Escape control 
characters: I, S, T, U, V, W, X, V, Z, or blank expansion. If your 3713 does not support these control character 
functions, it can be field upgraded. Contact your IBM representative for more imformation. 

Figure 61 (Part 2 of 2). Data Stream Printer Control Characters 
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to 
s: 
CN 

" .... 
~CN 

to 
s: 
CN 
j 
~(11 

Dl 
::I 
a. 

to 
s: 
CN 

" .... 
" ~ 
:i' ,... 
CD 

Ul 

o 
to 

"T1 ca' e; 
CD 

m 
~ 

t? 
3 
'0 
CD 
l] 

~ 
o a. 
en 
o 
::I 

C 
iii' 
~ 

n 
o 
3-
Cl 
:i' 
5' 
ea 

~ 
5' 
r+ 

~ 
n 
o 
a 
2-
n 
:r 
Cl 

R 
CD 
iil 

r-------- Skip to next 2 in program buffer A 

r------ Tab two times 

r------ Print name 

New line 

r------- Tab two times 

.----- Print address 

New line 

.----Tab two times 

.---- Print city and state 

New line 
Tab two times 

Pri nt zi p code 

[00106 100 100 100 
COi.1234 SNELLING AVE MINNEAPOLIS MINN. ELECTRIC INt 6553 WEST LAKE MINNETONKA MINN. 
pt}!)555 $55 555 555 

p pq ?Io 0014 614014 110 0 014 0 
POST 219614: 40280r.06/07/72P245-2890\\INSULATOR/2. 73 .1.46 917-0214 RELAY 1. 12.30 

110 
12.30 2 

5 .5$7(555 5DS5P3 :SOJ 5555 SP!3 .s 555 

q q~~ p~4 
58-1478BATTERyi6··1. 

$§P$$.R4 

= Data stream control character 

o 
= Tab 

5 

= New line 
5 
1n n 

1100 614 0 
24.70 987-6543\ HEAT SINK 3 

~?5 ? Sps $ 

.g H g 
.40}107.8710.70.··.188. 276. 

S ? :.$ 

= Blank expansion where is the number of blanks to be inserted 
Dn n 

2 
*= Escape where * represents the escape code. 

7 

o 
12.05 

5 

110 0 
36.15 654-3210GENERA 

555 .5 



Figure 63. Program Level A 

PRINTER ERROR CONDITIONS 

When a printer error occurs, the error code is displayed in 
the status line of the display screen. See IBM 3741 Data 
Station Operator's Guide, GA21-9131, for error recovery 
procedures. 

I When the 3741 has a 3715 or a 3717 printer attached, 
additional error information is posted in line 6 of the 
display screen when U and W errors occur. 

U Error (Printer) 

I When the 3741 has a 3715 printer attached, positions 
1 and 2 of line 6 on the display screen contain one of the 
following codes when the U error occurs: 

• 15 - Indicates the error condition is caused by a hard­
ware failure, by the 3715 power switch being off, or 
by an end-of-forms warning. 

o 1)3 - Indicates an illegal character was encountered. 

For a description of U errors when the 3741 has a 3717 
printer attached, see the error codes in the IBM 3741 
Data Station Operator's Guide, GA21-9131. 
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W Error (Printer Format) 

If position one of program level A contains a percent sign 
(%) or a colon (:), the following information is displayed 
in line 6 when a W error occurs: 

• Position 1 identifies the program I~vel in error. 

• Positions 3 through 5 identify the position in error of the 
program level. 

If position one of program level A contains a plus sign (+), 
the following information is displayed in line 6 when a W 
error occurs: 

• Position 1 contains a O. 

• Positions 3 through 5 identify the position in error of 
the data record. 

Note: When positions 3 through 5 contain 000, an ESC 
sequence failed at the end of a data set. 



EDITING ON THE 3715 AND 3717 Figure 65 shows examples of zero suppression using edit 
words, Figure 66 shows examples of floating characters 
using edit words, and Figure 67 shows examples of character 
insertion using edit words. 

The 3715 and 3717 provide comprehensive editing capability. 

Editing is a means of punctuating numeric fields by sup­
ressing zeros and inserting decimal points, commas, signs 
of fields (positive or negative), dollar signs, or other con-
stant information. Editing is accomplished by loading edit 
words into program buffers. 

Editing Consideration 

An edit word consists of edit characters that indicate the 
desired editing function to be performed. Figure 64 

shows the edit characters and their meaning. Edit words 
are placed in the printer format program along with the 
printer format control characters and must be enclosed by 
apostrophes ( , ). 

One important thing to keep in mind is that enough 
space must be allowed on the printed form for the 
edited fields. If the input field to be edited is seven 
characters long, consider whether seven positions allows 
enough space for it to be printed on the report. By 
the time the field is edited, it may contain more than 
seven characters. 

Edit 
Character 

9 

z 

B 

y 

* 

/ 

Meaning 

Decimal digit. A decimal digit is accepted for output in the corresponding position of the 
print buffer. 

Suppress leading zeros. The corresponding position in the print buffer is blanked if the charac­
ter is a leading zero. 

Insert blank character. A blank is inserted into the corresponding position in the print buffer. 

Insert blank character if zero. A blank is ~nserted into the corresponding position in the print 
buffer if the position contains a zero. 

Insert asterisk. An asterisk is inserted into the corresponding position in the print buffer if 
the position contains a leading zero. 

Insert comma. A comma is inserted into the corresponding position in the print buffer. A 

comma is not inserted into the indicated position if zero suppression has occurred. 

Insert slash. A slash is inserted into the corresponding position in the print buffer. A slash 

is not inserted into the indicated position if zero suppression has occurred. 

Insert period. A period is inserted into the corresponding position in the print buffer. A 
period is not inserted into the indicated position if zero suppression has occurred. 

Figure 64 (Part 1 of 2). Edit Characters 
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Edit 
Character Meaning 

V Stop zero suppression. The V stops zero suppression at the corresponding position in the 
print buffer. The V must be followed by a comma, slash, or period. 

$ Insert dollar sign. The dollar sign can be at a fixed position or floating (placed to the left of 
the most significant digit). To insert the dollar sign at a fixed position, place only one dollar 
sign character at the desired position. To insert a dollar sign to the left of the most significant 
digit, place a dollar sign character in all leading digit positions of the associated field. 

- Insert minus sign. A minus sign can be placed at a fixed position or floating (placed to the 
left of the most significant digit) if the field is negative. To insert the minus sign at a fixed 
position, place one minus sign at the desired position. To insert a minus sign to the left of the 
most significant digit, place a minus sign character in all leading digit positions of the associated 
fie"ld. 

+ Insert plus sign. A plus sign can be placed at a fixed position or floating (placed to the left 
of the most significant digit) if the field is positive. To insert the plus sign at a fixed position, 
place one plus sign at the desired position. To insert a plus sign to the left of the most 
significant digit, place a plus sign character in all leading digit positions of the associated field. 

S Insert sign. This edit character is used to insert the sign (+ or -) of a field. The sign can be 
placed at a fixed position or floating (placed to the left of the most significant digit). To 
insert the sign of the field at a fixed position, place one S at the desired position'. To insert 
the sign to the left of the most significant digit, place an S in all leading digit positions of 
the associated field. 

CR Insert CR. CR is inserted in the associated positions in the print buffer if the field is nega-
tive; otherwise, the associated positions are blank. 

DB Insert DB. DB is inserted in the associated positions in the print buffer if the field is positive; 
otherwise, the associated positions are blank. 

" Insert edit word constant. The characters enclosed by quotes (") are inserted in the associated 
positions in the print buffer. The quotes are not printed. 

Figure 64 (Part 2 of 2). Edit Characters 
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Input Field Edit Word Output Field Input Field Edit Word Output Field 

12345 ZZZ99 12345 1234 9,999 1,234 

00100 ZZZ99 1)1)100 123456 9,999.99 1,234.56 

00000 ZZZ99 1)1)1)00 1234 ZZ.ZZ 12.34 

00100 ZZZZZ 1)1)100 1234 ZZV.99 12.34 

00000 ZZZZZ 1)})1)1)1) 0003 ZZ.ZZ 1)})})1) 3 

00100 ***** **100 0003 ZZV.99 1)1).03 

00000 ***** ***** 0000 ZZ.ZZ 1)1)l'l1)l'l 

00100 YYYYY 1)})11)1) 0000 ZZV.99 l'll'l.00 

10203 9Y9Y9 11)21)3 123456789 9,999,999.99 1,234,567.89 
1234567 ** ,999.99 12,345.67 

Figure 65. Examples of Zero Suppression 
0012345 **,999.99 ***123.45 
123456789 9.999.999,99 1.234.567,89 
123456 99/99/99 12/34/56 
123456 99.9/99.9 12.3/45.6 
001234 ZZ/ZZ/ZZ 1)1)1) 12/34 
000012 ZZ/ZZ/ZZ 1)1)1)1)1)1)12 

000000 ZZ/ZZ/ZZ 1)l'll'l1)l'l1)1)l'l 

Input Field Edit Word Output Field 000000 ** /** /** ******** 

12345 $999.99 $123.45 
00123 $ZZZ.99 $1)1)1.23 
00000 $ZZZ.ZZ $1)1)1)1)1)1) 

123456 99B99B99 121)341)56 
123 9BB9BB9 1})1)21)1)3 

12 9BB/9BB 1l'll'l/21)l'l 

12345 $$$9.99 $123.45 
00123 $$$9.99 1)1)$1.23 Figure 67. Examples of Character Insertion 
12 99$ 12$ 
00012 $$$,999 1)1)1)$012 
01234 $$$,999 1)$1,234 
12345 S999.99 +123.45 
1234N S999.99 -123.45 
1234N +999.99 1)123.45 
12345 -999.99 1)123.45 
12345 999.99S 123.45+ 
00123 ++B+9.99 1)1)1)+1.23 
00123 ---9.99 1)1)1)1.23 
0012L SSS9.99 1)1)-1.23 

Figure 66. Examples of Floating Characters 
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Editing Example 

The following examples show two possible ways of editing an input record. 

Data Record 

Item Quantity Price 
I / ~ 
~~~ 
MOT0R}6}6001001257 

Printer Format Program 7A4X3B6X'$$,$$$.99'2X3INET2CQ 

o~0e 0 G,') ~0 
o 7 A - means load the print buffer with seven characters from the record (MOTORlzSlzS) • 

E) 4X - means load print buffer with four blanks. 

@ 38 - means load print buffer with three characters from the record and suppress 
leading zeros (001). 

o 6X - means load print buffer with six blanks. 

o '$ $ , $ $ $ • 99 '- edit word to punctuate price field when loaded to print buffer. 

o 2X - means load print buffer with two blanks. 

o 31NET - the 31 means load the print buffer with three constant characters NET. 

9 2C - means perform carriage return anq two line feeds. 

~ Q - end of printer format program. 

Print Line MOTORlzSlzSlzSlzSlzSlzSlzSlzS1lzSlzSlzSlzSlzSlzSlzSlzSlzS $12 • 57lzSlzSNET 



Item Quantity Price 
\ I ~ 
~~~ 

Data Record MOTOR]6]6001001257 

Printer Format Program 7A4X3B6X ' Z ZZZ"DOLLARS]6AND]6" 99 "}6CENTS " 1 

00@e ' {, 
2X3INET2CQ 

9 00~ 
o 7A - means load the print buffer with seven characters from the record. 

a 4X - means load print buffer with four blanks. 

E) 38 - means load print buffer with three characters from the record and suppress 
.leading zeros (001). 

e 6X - means load print buffer with six blanks. 

o 1 Z, ZZZ "DOLLARS}6AND}6" 9 9 "}6CENTS" 1- Edit word to punctuate 

price field and insert constants. 

o 2X - means load print buffer with two blanks. 

o 31NET - The 31 means load the print buffer with three constant characters NET. 

e 2C - means perform carriage return and two line feeds. 

~ Q - means end of printer program. 

Print Line MOTOR}6}6}6}6}6}6}6}61}6}6}zS}6}6}zS}6}6}612}6DOLLARS}6AND}657}6CENTS}6}6NET 
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Chapter 12. Proof Keyboard Feature 

The 3741 proof keyboard differs from a standard 3741 key­
board only by a rearrangement of the numeric keys. The 
proof keyboard numeric key arrangement allows the oper­
ator who is more familiar with the adding machine numeric 
key arrangement to more effectively enter data. 

Numeric key arrangement on standard keyboard 

Figure 68 shows the numeric keys on a proof keyboard and 
the numeric keys on a standard keyboard. In alpha shift, 
both the standard keyboard and the proof keyboard oper­
ate the same. 

Note: A 3741 can have either the proof keyboard numeric 
key arrangement or the standard keyboard numeric key 
arrangement, but both numeric key arrangements are not 
available on the same 3741. 

Numeric key arrangement on proof keyboard 

Figure 68. Proof Keyboard and Standard Keyboard Numeric Key Arrangements 
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The Data Recorder Attachment feature attaches the IBM 
129 Card Data Recorder Model 2 or the IBM 5496 Data 
Recorder Model 1 to a 3741. This feature allows a 3741 
to read, punch, or punch/print via 129 (80 column cards) 
or a 5496 (96 column cards) data recorder. When not on­
line with a 3741, the data recorders operate with their 
standalone functions. 

The data recorders have these online characteristics: 

• Capability to read, punch, or punch/print cards. 

• A locked keyboard from which data cannot be entered. 

• The 129 Model 2 reads individual cards as a rate of up to 
50 cards per minute and punches cards at a rate of 11 to 
39 cards per minute. 

• The 5496 Model 1 reads cards at a rate of 21 cards per 
minute and punches cards at a rate of 17 cards per min­
ute. 

• The 5496 Model 1 punches blanks for any character not 
represented on the 5496 keyboard. 

PUNCH OPERATIONS 

Punch Modes 

The data recorders can punch in four different modes (each 
with or without format control). If the print switch on the 
data recorder is ON, the cards are punched and printed. 

Notes: 
1. If the AUTO REC ADV switch (on the 3741) is in the 

OFF position in the punch data set, punch under search 
content, and punch under search address modes, the 
number of cards specified by the card read/punch pro­
gram are punched each time R EC ADV is pressed. If the 
AUTO R EC ADV switch is in the ON position, the punch 
operation is continuous. 

2. To cancel punch operations, press ALPHA SHIFT, NUM 
SHI FT, and RESET simultaneously. 

Chapter 13. Data Recorder Attachment Felture 

Punch Record Mode 

The keying sequence, FUNCT SEL lower and N, places the 
3741 in punch record mode. In this mode, the data (up to 
a maximum of 80 or 96 characters) in the current record 
buffer is punched each time FIELD COR is pressed. 

The punch record function has the following mode character­
istics: 

• Read index, enter, update mode - When the punch record 
function is selected, the mode the 3741 is in remains active. 
For example, an operator places the 3741 in punch record 
mode from enter mode. Once the 3741 is placed in punc!1 
record mode, the operator can continue entering data. 
However, every time the operator presses FIELD COR, the 
data in the current record buffer is punched. 

• Verify mode - The punch record function cannot be used 
during verify mode. The FIELD COR key (which is used 
to correct errors found during verification) will not cause 
the data in the current record buffer to be punched. 

• To cancel the punch record mode, press FUNCT SEL 
lower and S. 

Punch Data Set Mode 

The keying sequence FUNCT SEL upper and PUNCH TO 
EOD places the 3741 in punch dlta set mode. I n this mode, 
each record (up to a maximum of 80 or 96 characters) in 
the current data set is punched. When EOD is reached, the 
3741 returns to read index mode and displays the data set 
label. 

Note: The punch data set operation is limited to disk 
drive 1. 
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Punch Under Search Content Mode 

The following keying sequence places the 3741 in the 
punch under search content mode: 

• FUNCT SEL lower 

• SEARCH CONTENT 

• Enter the search mask either by keying it or reading it 
from a card. 

• FUNCT SEL upper 

• PUNCH TO EOD 

In this mode, each record (up to a max"imum of 80 or 96 
characters) found within the data set under search on con­
tent is punched. 

When EOD is reached, the 3741 returns to read index mode 
and displays the data set label. 

Note: The punch under search content operation is limited 
to disk drive 1. 

Punch Under Search Address Mode 

The following keying sequence places the 3741 in the punch 
under search address mode: 

• FUNCT SEL lower 

• SEARCH ADDRESS 

• Key in the record address 

• FUNCT SEL upper 

• PUNCH TO EOD 

In this mode, each record (up to a maximum of 80 or 96 
characters) found is punched. The punch under search ad­
dress mode has the following characteristics: 

• If initiated from the index track, all the records from 
the fi~st record in the data set (up to and including the 
record at the record address specified) are punched. 

• If initiated from a record address in a data set, all the 
records from that address (up to and including the record 
at the record address specified) are punched. 
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When the last record is reached, the 3741 returns to read 
index mode and displays the data set label. 

Note: The punch under search address operation is limited 
to disk drive 1. 

READ OPERATIONS 

Read Modes 

The data recorders can read in two modes (with or without 
format control). 

Note: To cancel read operations, press ALPHA SHIFT, 
NUM SHIFT, and RESET simultaneously. 

Read a Card Mode 

The keying sequence FUNCT SEL lower and V places the 
3741 in read a card mode. I n this mode, a single card 
(record) is read at the data recorder each time FIELD COR 
is pressed. The card is read into the 3741 current record 
buffer. If the data is to be written to disk, R EC ADV must 
be pressed. 

The read a card function has the following mode character­
istics: 

• Read index, enter, update mode - When the read a card 
function is selected, the mode the 3741 is in remains 
active. For example, an operator places the 3741 in 
read a card mode from enter mode. Once the 3741 is 
placed in read a card mode, the operator can continue 
entering data: However, every time the operator presses 
FI ELD COR, a card is read into the current record buf­
fer. The operator can then write the data in the current 
record buffer to disk by pressing REC ADV. 

• Verify mode - The read a card function cannot be used 
during verify mode. The FIELD COR key (which is used 
to correct errors found during verification) will not cause 
a card to be read. 

• To cancel the read a card mode, press FUNCT SEL lower 
and S. 

Continuous Card Read Mode 

The keying sequence FUNCT SEL upper and READ TO 
EOF places the 3741 in continuous card read mode. In 
this mode, the data recorder reads cards until a card with 
7* (indicates end-of-job) in columns 1 and 2 is read. 



After a card (record) is read, it is written to disk. The 
location for writing to disk is specified by the operator 
either by positioning the disk on the data set label or on a 
record location within the data set. If the disk is positioned 
on a data set label, the first card read is written at the BOE 
(beginning-of-extent) of the data set label being displayed. 
If the disk is positioned on a record location, the first card 
read is written at the current disk address. The cards are 
written to disk with a record length equal to that specified 
in the data set label. When an end-of-job card is encountered, 
the EOD (end-of-data) is set equal to the current disk ad­
dress plus one and an L is placed in position 45 of the data 
set label. The?* (end of job) card is not written to disk. 

If a disk is positioned on a data set label when the continuous 
card read operation is intiated, the data set label is checked 
to ensure that it is a valid HDR 1 label and that it is not 
protected, bypassed, or deleted. Error B or G wi II occur if 
these conditions are not met. If a disk is in ENTER or 
UPDATE mode when the continuous card read operation 
is initiated, the data set label is checked after the operation 
is performed. If the label is bypassed, a B error occurs and 
the EOD in the label is not updated. 

Notes: 
1. In the CONTINUOUS CARD READ mode, if the AUTO 

REC ADV switch (on the 3741) is in the OFF position, 
the number of cards specified by the card read/punch 
program are read each time R EC ADV is pressed. If the 
AUTO REC ADV switch is in the ON position, the read 
operation is continuous. 

2. The continuous card read operation is limited to disk 
drive 1. 

Multiple data sets can be created during the continuous read 
operation. To do this, the card files must be separated by a 
card that indicates end of file (7/ punched in columns 1 and 
2 of the card). The following operations occur when an end 
of file card is read: 

1. The data set label is updated as follows: 

• EOD is set equal to the next record address 

• An L is placed in position 45 

Note: If EOE is encountered before an end-of-file 
card is read, an A6 error occurs. Three options are 
available when an A6 error occurs: 

Option 1. If you want to continue reading cards on 
onto another disk, press both ALPHA SH I FT and 
NUM SHIFT with RESET, then change position 
45 of the data set label to a C. Remove the 
diskette and insert a new one, then reselect the 
format program, if necessary, and press FUNCT 
SEL upper and READ TO EOF. 

2. 

3. 

Option 2. If you want"to change EOE address and 
continue reading cards onto the same data set, 
press both ALPHA SHI FT and NUM SHI FT with 
RESET, then modify the EOE address (be sure 
that data set label extents do not overlap). Search 
to EOD, press REC ADV, and reselect the format 
program, if necessary; then press FUNCT SEL 
upper and READ TO EOF. 

Option 3. If you want to continue the card read 
operation on the same disk at the next valid data 
set location, press RESET (on the 3741) to con­
tinue. 

Note: Do not use option 3 if you intend to use the 
data being read onto disk in any communication 
operations. 

The index track is searched for the next valid data set 
label. The labels are checked as follows: 

• Valid HDR1 

• Not deleted 

• Not protected 

o Not bypassed 

If any of the previous checks fail, the label is bypassed 
and the next label is checked. Otherwise, the follow­
ing checks are performed: 

• BOE is in the range of 01001 to 73026 

• EOE is in the range of BOE to 73026 

• Record length is in the range of 1 to 128 

If any of these checks fail, a B error occurs. Also, an 
error A9 occurs if a valid data set label cannot be 
found. (When these errors are reset, the continuous 

card read operation is canceled.) 

The continuous card read operation resumes at the 
BOE of the new data set. (If EOE was encountered, 
before an end-of-file card is read, the record length 
of the new data set is set equal to the record length of 
of the original data set. If an end-of-file card was en­
countered, the record length of the new data set is 
used. The?/ [end of file] card is not written to disk.) 

FORMAT CURRENT RECORD BUFFER 

Formatting of the current record buffer is done by pressing 
FUNCT SEL lower and X. The data in the current record 
buffer is transferred to program level 9 and formatted 
(under control of the format specified) back to the current 
record buffer. See Card Read/Punch Format Control tor 
information on formatting records. 
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CARD READ/PUNCH FORMAT CONTROL 

The 3741 uses program levels 1 through 8 for format con­
trol. Program level 0 means no format control. Program 
level 9 is used as the input/output buffer for the data re­
corder attachment feature and for formatting the current 
record buffer. (See How Format Control Works for more 
information on the input and output buffers.) Program 
level A is used for format program selection. 

Progra m Level A 

Program level A is used to define the type of format control. 
Format control can be either manually selected by the op­
erator or automatically selected by a character in the input 
data. 

Manual Selection 

When manually selecting card read/punch format control 
programs, the operator selects a program level used for 
keying data, and program level A specifies the program 
level used for card read or punch operations. This is done 
by creating program level A as follows: 

Position 1 12 13 14 15 
f 61 7 18 19 

Program level A : X X X X X X X X 
t (1 2 3 4 5 6 7 8), 

(colon) selected key entry program 

X represents the value 1 through 8 that specifies the 
program level used for card read/punch format control 
when the corresponding key entry program is selected. 
To illustrate how manual selection works, assume that: 

• Program level A contains a colon (:) in position 1 and 
a 6 in position 4 (corresponding key entry program 
level is 3). 

• Program level 3 is a key entry program and program 
level 6 is a card read/punch format control program. 

• The operator places the 3741 in punch-a-record mode, 
selects program level 3, and enters data. 

After the data is entered in the current record buffer, the 
operator presses FIELD COR. Program level 6 becomes 
active and the data in the current record buffer is punched. 

Note: After the read-a-card or punch-a-record operation 
is complete, the selected key entry program is again active. 
After all other card read or punch operations are complete, 
the program level goes to O. 
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If program level A is coded as follows: 

1 2 3 4 5 6 7 8 9 -Position 

2 - Program level A 

t (1 2 3 4 5 6 7 8)-Corresponding key entry 

~ program 
(colon) 

the following conditions exist: 

• When program level 5 is manually selected, program level 
1 is used for card read/punch operations. 

• When program level 2 is manually selected, program level 
2 is used for card read/punch operation; however, some 
precautions must be taken. If you are in enter mode 
and REC ADV is pressed to write the record to disk or 
if you key in data while program level 2 is still in con­
trol, the results are unpredictable. The 3741 will use 
the data recorder program as a key entry program wh ich 
is invalid. 

• If program level 1 is manually selected (even though 
program level 1 is a card read/punch format control 
program), no card read or punch formatting occurs. 
There must be a value coded in the appropriate 
position of program level A. 

Automatic Selection 

Program level A is created as follows when the format 
control program is automatically selected from a number 
(1 through 8) in the input data: 

Position 1 234 5 

Program level A % X X X 

t 
(percent) 

XXX represents a number from 1 to 128 that defines the 
position in the input data of the program selection char­
acter. This number may be a 1, 2, or 3 digit number (for 
example, 1 or 001), and must always be foliowed by a 
blank. There cannot be a blank between the % and the XXX 
value. If this number is not coded, the default value is 1. 

Note: If the 3741 is programmed so that is is waiting for 
the operator to key and yet is still under format control of 
a card read or punch program, the operator must select a 
key entry program before keying data. Failure to do this 
could result in loss of data. 



Card Read/Punch Format Control Programs 

Card read/punch format control programs are loaded into 
the program levels (1 through 8) the same as key entry pro­
grams. These programs consist of format control characters 
(see Card Read/Punch Format Instruction Set) and define 
the format for a record. Card read/punch format control 
programs are identified with a N& (ampersand) in positions 
1 and 2. 

Note: For punch operations, if a format control program 
positions data beyond column 80 (129 Data Recorder) or 
column 96 (5496 Data Recorder) in the buffer, that data 
is not punched and no error is displayed. 

Card Read/Punch Format I nstruction Set 

The card read/punch format instruction set is a group of 
read/punch format control characters that provide infor­
mation for formatting records. The control characters and 
their meanings are as follows: 

Control 
Character Meaning 

N& I dentifies card read/punch format pro-
grams: All card read/punch format pro-
grams must have a N& (ampersand) in 
positions 1 and 2. 

xA Format data field: Loads the output 
buffer from the input buffer with the 
number of characters specified by the 
number preceding the A format control 
character. 

xB Format data field with suppression of 
leading zeros: Loads the output buffer 
from the input buffer with the number 
of characters specified by the number 
preceding the B format control character, 
but loads blanks instead of leading zeros. 

(Note: Blanks in the input buffer are 
treated as significant digits, not as zeros, 
and therefore will stop zero suppression.) 

xX Skip characters from the output buffer: 
Skips over, with no action, the number 
of characters in the output buffer speci-
fied by the number preceding the X for-
mat control character. 

(Note: It is not permissible to skip be-
yond buffer position 128.) 

Control 
Character Meaning 

xY Skips characters from the input buffer: 
Skips over, with no action, the number 
of characters in the input buffer specified 
by the number preceding the Y format 
control character. 

(Note: It is not permissible to skip be-

yond buffer position 128.) 

xF Reverse skips characters from the input 
buffer. Skips over, in reverse direction 
(towards position 1) with no action, the 
number of characters in the input buffer 
specified by the number preceding the 
F format control character. 

(Note: It is not permissible to reverse skip 
beyond buffer position 1.) 

xl I nsert characters: Loads the characters 
following the I into the output buffer. 
The number preceding the I format con-
trol character indicates the number of 
characters to be loaded to the buffer. 

C Read or punch a card: A card is read or 
punched without advancing to the next 
disk record. 

Note: The pointers in the input buffer 
and the output buffer are reset to position 
one each time a C is encountered in the 
format control program. That is, when 
the format control program contains the 
format control character C, tpe format 
control defined after the C must start 
from position one of the buffers. See 
How Format Control Works, examples 
4 and 5, for more information on the C 
format control character. 

N or blank No-op: No operation is performed. 

Q Read or punch a card and terminate the 
format program: This format control 
character must be used at the end of 
every format program. 

Notes: 
1. As it is used in the preceding chart, x represents a variable 

value (from 1 to 128) that is the multiple of the control 
characters to be executed. If a control character is pre­
ceded by a blank, N, 0, or another control character, the 
mUltiple is assumed to be one. 

2. If an A or B control character causes the input buffer 
pointer to move to position 129, the F control character 
can be used to correct the boundary violation. 
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FUNCTION SWITCHES 

Figures 69 and 70 identify which positions the data recorder 
function switches must be in, when the data recorder is on­
line with the 3741. 

Switch Required Position 

Program Off 

Auto Record Release Auto 

Print On (To allow printing) 
Off (No printing) 

Punch/Verify Punch 

Terminal/Manual Terminal 

Figure 69. 5496 Data Recorder Switch Positions 

Switch Required Position 

Print On (To allow printing) 
Off (No printing) 

Punch/Verify Punch 

Record Advance/Card Feed Auto 

Program Mode Dial Data Read 

Read (Pushbutton) Must not be pressed 

Record Backspace Must not be operated 

Clear Used only for error 
recovery 

Auto Skip/Dup Optional 

Character Mode Optional 

SPL Feature On 

Figure 70. 129 Data Recorder Switch Positions 
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HOW FORMAT CONTROL WORKS 

Figures 71 and 72 show the data flow, when using format 
control, for reading or punching cards with the data re­
corder attachment feature. 

(Input) 
o 1-1 __ ...... 1, 

(Input Buffer) 

Record is 
read into 
current record 
buffer 

Program 
Level A 

Program 
Level 1-8 

(Output Buffer) 

The record moves to 
program level 9, where 
it is formatted using 
program level A and 
the appropriate 
program level. 

Data 
Recorder 
Storage Area 

(Output) 

Punched Card 

/ 
(Input) 

Read Card 

Data 
Recorder 
Storage Area 

Program 
Level A 

Program 
Level 1-8 

(Input Buffer) 

The record moves to 
program level 9, where 
it is formatted using 

t----~ program level A and 
the appropriate 
program level. 

(Output Buffer) 

Current 
Record 
Buffer 

(Output) 
0' .... __ ....... 1, 

• o 
I 

Figure 71. Data Flow When Punching Cards with Format Control Figure 72. Data Flow When Reading Cards with Format Control 
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Figure 73 shows the data flow when formatting the record 
in the current record buffer. 

Program 
Level A 

Program 
Levels 1-8 

(Input Buffer) 

Current 
Record 
Buffer 

1. 2. 

(Output Buffer) 

Program level 9: the 
date is formatted 
using program level 
A and the appropriate 
program level. 

1. Press FUNCT SEL lower and X to 
transfer data to program level 9. 

2. Formatted data is returned to cur­
rent record buffer. 

Note: R EC ADV must be pressed to 
write the data to disk. 

Figure 73. Data Flow When Formatting Current Record Buffer 

Format Control Examples 

Example 1 - Manual Selection of Format Con trol Programs 

Program level A contains: 

11 2 3 4 5 6 7 8· 9 ~Position in program level A 

\ 
(Colon) 
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~ indicates the program level 
used if a read/punch opera­
tion is initiated, while pro­
gram level 5 is selected for 
entering or updating data on 
disk. (See Program Level A 
for more information on 
selecting format control 
programs.) 



Program level 4 contains: 

.---------------------------------- Identifies card read/punch 
programs 

~-------------------------------~Skiponecharacterintbeinput 
buffer 

.------------------------------ Insert characters 

.------------------------ Zero suppress the numeric values 

.---------------------- Insert blanks 

.------------------ Insert characters 

.--------Insert blank between each data 
character 

r 
Read or punch a card and termi-

nate the format 

.--~'-~-r~~~r-~~~ 

N&Y12INUMERIC DATA686868684X10lALPHA DATAXAXAXAXAXAXAXAXAXAXAXAQ I Program level 4 

t 
Position one 

In this example, assume the operator has manually selected 
program level 5 and is keying data. When the operator 
initiates a read or punch operation, program 4 is automati­
cally used for that operation. Following is an example of 
an input record and the formatted output record. 

1111111111222222222233333 3333344444444445555555555666666666677777777778 - Column number 
12345678901234567890123456789012345678901234567890123456789012345678901234567890 

1000001000010000100001000ABCDEFGHIJK ------------------------~I Input record 

NUMERIC DATA 1 10 100 1000 ALPHA DATA ABC D E F G H I J K ---------1 Formatted record 

After the read or punch operation is complete, the 3741 
returns to its previous mode and program level 5 is again 
active. 

Example 2 - Automatic Selection of Format Control Programs 

Program level A contains: 

11 2 3 4 5 ~position in program level A 

%10 2 21b 

" indicates the position in the data record 
of the program selection character. 
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Program level 1 contains: 

,--------------------------------- Identifies card read/punch 
programs 

~--------------------------------Skiponecharacterintheinput 
buffer 

.------------------------------ Insert characters 

.------------------------ Zero suppress the numeric values 

,---------------------- Insert blanks 

.------------------ Insert characters 

,-------- Insert bl ank between each data 
character 

r Read or punch a card and termi-
nate the format 

.--~'-~-r~~~r-~'-~ 

N&Y12INUMERIC DATA686868684X10lALPHA DATAXAXAXAXAXAXAXAXAXAXAXAQ , Program level 1 

f 
Position one 

In this example, when the operator initiates a read or punch 
operation, position 22 of the input record defines the pro­
gram level used for formatting. Following is an example of 
an input record and the formatted output record. 

11111111112222222222333333333344444444445555555555666666666677777777778 ~ 
1234567890123456789012345678901234567890123456 7 890123456789012345678901234567890 Column number 

1000001000010000100001000ABCDEFGHIJK-----------------------~, Input record 

NUMERIC DATA 1 10 100 1000 ALPHA DATA ABC D E F G H I J K ------, - Formatted record 
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Example 3 - Using the C Format Control Character 
While Punching 

In this example, the format control program selected is as 
follows: 

Indicates card read/punch programs 

Load 8 characters in to the output buffer 

Read or punch a card 

Skip 9 input characters (from position one) 

Load 8 characters in to the output buffer 

Read or punch a card 

Skip 18 input characters (from position one) 

Load 8 characters in to the output buffer 

Read or punch a card and terminate the format 

N& 8A C 9Y 8A C 18Y 8A Q----... Program level selected 

t 
Position one 

If the operator initiates a punch operation with the fol­
lowing record being displayed, 

11111111112222222 
12345618901234567890123456 

---... Position in data record 

RECORD 1 RECORD 2 RECORD 3 

then the punch operation punches three cards as follows: 

11234567891 ___ ... Column in the punched card 

RECORD 1 ---- First card punched 

RECORD 2 ---- Second card punched 

RECORD 3 ---- Third card punched 
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Example 4 - Using the C Format Control Character While 
Reading 

In this example, the format control program selected is 
as follows: 

r----------------- Indicates card read/punch programs 

,....-------------- Load 8 characters in to the output buffer 

r-------------- Read or punch a card 

,...------------ Skip 9 output characters (from position one) 

,...----------- Load 8 characters in to the output buffer 

.------------ Read or punch a card 

.---------- Skip 18 output characters (from position one) 

,...------- Load 8 characters in to the output buffer 

1 ,...----- Read or punch a card and terminate the format , 
N& 8A C 9X 8A C 18X 8A Q -----. Program level selected 

t 
Position one 

If the operator initiates a read operation with the following 
three cards in the data recorder 

11234567891---•• Columns in the card 

RECORD 1 ---- First card 

RECORD 2 ----Second card 

RECORD 3 ----Third card 

the read operation places the following data in the buffer: 

11111111112222222 
12345678901234567890123456 

RECORD 1 RECORD 2 RECORD 3 
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--_to Position in the buffer 



Example 5 - Formatting the Record in the Current Record 
Buffer 

In this example, the format control program selected is 
as follows: 

~--------------- Identifies card read/punch programs 

,.--------------Skip 11 characters in the input buffer 

,....------------- Load 10 characters to the output buffer 

r------------ Backspace 20 characters in the input buffer 

1
..----------Load 10 characters to the output buffer 

j
..--------- Terminate the format (a card is not read 

or punched) 

r& 11 Y1 OA20F1 OAQ 

Position one 

Following is an example of a record in the current record 
buffer that is formatted using the previous format control 
program. 

1111111111222222222233333333334 
12345678901234567890123456789012345678901---.. ' Column number 

2AAAAAAAAAADDBBBBBBBD ------------. Data in the current record buffer (input) 

BBBBDDBDBBAAAAAAAAAA ------------. Formatted record (output) 
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Chapter 14. I/O Adapter 

The 3741 I/O adapter provides a high-speed method of en­
tering diskette data directly into a system or of building 
diskette storage files directly from a system. 

The I/O adapter and the data recorder attachment feature 
are mutually excl usive. 

The I/O adapter transfers data by either reading or writing. 
Reading transfers data from the system to the 3741; writ­
ing transfers data from the 3741 to the system. Reading 
and writing, as defined in the reference manual of the sys­
tem in communication with the 3741, may be exactly op­
posite due to the direction from which data is entering or 
exiting the particular device. 

When the I/O adapt~r is reading, the data is transferred at 
an approximate rate of 1000 records per minute. When 
writing, the data is transferred at an approximate rate of 
1500 records per minute. These data rates are the capa­
bility of the 3741 I/O adapter, but not necessarily the 
actual data rates when connected to a system; the determin­
ing factor is the data transfer rate of the system. See the 
reference manual for the system for the actual data transfer 
rate of each mode of operation. 

The basic functions of the data station do not change with 
the installation of the I/O adapter. During data transfer 
operations, while the 3741 is actually communicating with 
the system, the keyboard is disabled except for the N UM 
SHIFT, ALPHA SHIFT, and RESET keys. These keys re­
main enabled to allow terminating an operation, although 
terminating an operation by using these keys is not recom­
mended as a normal procedure because data may be lost in 
the process. The normal termination procedure associated 
with most of the operations allows for completion of the 
data transfer before the operation is terminated. After the 
3741 is done communicating with the system, the keyboard 
will again be enabled before termination of the operation. 
When the I/O adapter is not transferring data and the key­
board is enabled, the 3741 can be used for basic data entry 
jobs. 

Operations are terminated in three ways: 

1. 
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Manual - At a point in the transfer operation when 
operator action is expected and the keyboard is en­
abled, the operator can press FUNCT SEL upper and 

2. 

3. 

T to end the operation. If the 3741 is not in a wait 
state at that time, the operator must first enter the 
device address of the system in position 1 before 
pressing these keys. Manual termination should not 
be used when reading. 

Automatic - At the end of some operations, the data 
transfer terminates automatically. 

Immediate - At any time, in an emergency situation, 
the operator can terminate an operation by pressing 
both NUM SHIFT and ALPHA SHIFT while pressing 
RESET. However, some reco~ds may not complete 
the transfer from buffer to diskette. 

You can transfer data beginning with any sector of a track 
and ending with any sector of a track (deleted records are 
ignored). The data transferred is referred to as a file of 
data. A file can consist of multiple data sets residing on one 
or more diskettes. Records in a data set may be any length 
from 1 to 128 characters, but the record length cannot vary 
within a file. 

Since multiple data sets can reside on a diskette, you must 
ensure that the extents of the data sets do not overlap. The 
I/O adapter checks for overlapping extents, but does not 
check for deleted or bypassed data sets. Sectors which are 
deleted or which contain a sequential bad spot will also be 
bypassed. 

Dual disk capability provided on the 3741 is useful with the 
installation of the I/O adapter feature when doing a file 
transfer. Dual disk enables you to concatenate data on one 
file from two diskettes when writing and also increases the 
amount of data that can be transferred without operation 
intervention. 

FI LE TRANSFER 

Data transfer by file is based on the extents in the data set 
label and the selected mode of operation. The I/O adapter 
checks the data set label for the following: 

• Positions 1 through 3 must contain HDR 

• Position 41 must not contain a B for bypass 

• Positions 29 through 39 do not overlap the extents of 
the other data sets on this same diskette 



The remainder of the data set label checking is done by the 
base 3741. A bypassed data set will be skipped during a 
read or write data transfer; however, if the bypassed data 
set is the first one to be transferred, and the operation is to 
begin from the index track, the data transfer operation will 
not start. The error condition which results from a bypassed 
data set can be reset by the operator if so desired and pro­
cessing continued. A write-protected data set will be 
skipped during a read operation; it also will prevent the start 
of data transfer during a read operation if the write-protected 
data set is the first data set to be transferred. 

Five modes of file transfer operations can be selected for 
either reading or writing: 

Mode 1: Single data set transfer 

Mode 2: Multiple data set transfer, by single data set 
under operator control 

Mode 3: Multiple data set transfer, continuous with 
EOO indicator between data sets 

Mode 4: Multiple data set transfer, continuous with 
operator-selected EOO and EOJ records 

Mode 5: Multiple data set transfer, combining consecu­
tive data sets with no EOO indicators unless 
an L is entered by the operator 

Each of the modes can start from the index track or from 
within a data set and are initiated by the following pro­
cedure: 

1. 

2. 

3. 

Enter the device address of the system in position 1. 

Enter the mode of operation (such as a 1, 2, etc) in 
position 2. 

a. Press FUNCT SEL upper and OUP (OUTPUT) for 
a write operation, or 

b. Press FUNCT SEL upper and FIELD COR (INPUT) 
for a read operation. 

Mode 1 

The 'single data set transfer mode, using a single disk drive, 
transfers data until an EOO (end of data) is encountered. 
The EOO causes termination of the operation, an EOJ 
(end of job) is sent, and the read/write head then returns to 
the index track. The only difference between reading or 
writing in mode 1 is that the read operation has to update 
the EOO field in the data set label before the 3741 goes 
off-line. 

If the EOE (end of extent) is reached, and there is more 
data to be transferred, one more record will be received 
from the system and stored in program buffer A~ An error 
will be posted to indicate this condition, and the 3741 will 
wait for an operator response. Holding ALPHA SH I FT and 
pressing RESET, holding NUM SHIFT and pressing RESET, 
or pressing RESET can be used to clear the error and will 
leave the 3741 online, allowing recovery of the last record 
of data. To recover the last record received and continue 
processing the remainder of records, the operator can (1) 
extend the data set, search to EOO, press R EC AOV, and 
restart; (2) position to another data set label and continue 
the operation after keying the initiating sequence; or (3) 
insert another disk and follow the procedure in (2). Upon 
continuation of the operation, the record saved in program 
buffer A will be the first record written to the diskette. It 
is the operator's responsibility not to modify or destroy 
the record in program buffer A. 

If holding both ALPHA SHIFT and NUM SHIFT while 
pressing RESET is used to clear the previously described 
soft error, the 3741 is taken offline, and the record in pro­
gram buffer 10 is lost. 

The procedure for recovering the last record can also be 
used in modes 2 and 5 if the EOE is reached before all of 
the data has been transferred by the system. 

Mode 2 

This mode of operation also uses only a single disk drive. 
The difference in operation between modes 1 and 2 is that 
in mode 2 the 3741 does not go offline after a single data 
set has been transferred, but instead remains in a wait state 
expecting another data set transfer to be initiated. The read 
operation again updates the data set label with the correct 
EOO after each data set is transferred. Each transfer of a 
data set must be reinitiated by keying a 2 in position 2 if 
the transfer of data is to be continued beyond that data 
set. When the data set to be transferred is the last one, key­
ing a 1 in position 2 instead of a 2 will cause the 3741 to 
automatically terminate the operation with an EOJ (end of 
job). However, if the last data set was transferred without 
keying a 1 in position 2, the operation will have to be ter­
minated manually: by entering the device address and 
pressing FUNCT SEL upper and T, which will send the EOJ 
to the system and terminate the operation. 

Mode 3 

Mode 3 can use both disk drives. It transfers data con­
tinuously with no wait between data sets. When the EOO 
is encountered, an EOO indicator is sent to the system when 
writing or received from the system when reading. C in 
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position 45 of the diskette label (the multivolume indicator) 
indicates data continued on another disk; L or blank indi­
cates that this diskette contains the end of the continued 
data set. When writing data, the 3741 checks the multi­
volume indicator; when it encounters a C, the data set is 
continued with the first valid data set on the next disk. 
When the 3741 encounters an L or blank, the transfer of 
data continues with the next valid data set on this diskette. 
When reading, the 3741 generates a Cor L in the multi­
volume indicator as data is sent from the system to the 
3741. 

Transfer of data can continue back-and-forth between 
drives or with additional diskettes in drive 1 if drive 2 is 
not ready at the time it is addressed. If drive 2 is not ready, 
the 3741 will post a message indicating it is now ready to 
accept another diskette in drive 1. You can then either in­
sert a new diskette in drive 1 and press RESET to continue 
or manually terminate the operation. 

Writing in mode 3 does not terminate automatically; there­
fore, when you are done transferring data, you will have to 
manually terminate the operation. In reading, the EOJ is 
automatic. 

Mode 4 

Mode 4 is the same as mode 3 except for the EOO and EOJ 
indicator records generated. In mode 4, a special record is 
sent to or received from the system at the end of a data set. 
To produce this special record, you must, when initiating 
this mode, enter a 3-character line-ending sequence (for 
example, XYZ) in positions 3 through 5, in addition to the 
entries in positions 1 and 2. The special EOO and EOJ in­
dicators can be whatever valid character sequence you 
choose. When writing and an EOO is encountered, one 
more record will be transferred, containing, in this case, the 
XY characters in the first two positions and blanks in the 
rest of the record. This procedure continues with each data 
set until you manually terminate the operation. Then, at 
EOJ, one more record will be transferred, containing, in 
this case, the XZ characters in the first two positions and 
blanks in the rest of the record. When reading a file of data 
in mode 4, the XY and XZ characters in a record will cause 
an EOO and EOJ. 

132 

Mode 5 

When writing in this mode, a blank or a C in the multi­
volume indicator field means that the data set is continued 
on the next valid HOR 1 label. This label can be the next 
data set on the same diskette or on another diskette. The 
system assumes that all the data sets sent are one until an 
L in the multivolume indicator field is encountered. The L 
causes the EOO to be sent to the system and data transfer 
resumes with the next valid data set. 

When reading, data is read continuously from the system to 
the diskette, starting with the first valid data set on the 
diskette and continuing until an EOO is received from the 
system. The 3741 will then go to the next valid data set on 
that diskette and continue to process data. When the last 
data set defined on that diskette has been processed, pro­
cessing can continue with another diskette on the other 
drive, if it is ready. If the other drive is not ready, a mes­
sage will be posted, and control can continue on drive 1. 

Mode 5 is an operation very similar to that of the 3747 
diskette-to-tape job. 

The following table provides a summary of file transfer 
modes: 



Summary of File Transfer Operations (Read or Write) 

Mode Drive Termination Writing (3741 to System) Reading (System to 3741) 

1 1 Automatic Single data set only Single data set only 

2 1 Manual: FUNCT SEL Multiple data sets with opera- Multiple data sets with operator intervention 
upper, T tor intervention between data between data sets. Each data set is automatic-

sets. Operator can position ally closed. Operator can position to next data 
Use mode 1 on last data disk to next data set and con- set and continue. 
set for automatic ter- tinue. 
mination 

Automatic at EOJ when 
reading 

3 1 or 2 Manual: FUNCT SEL Multiple data sets processed Multiple data sets are processed automatically. 
upper, T automatically. The multi- The multivolume indicator of the label is up-

volume indicator of the label dated along with the EOD address. A blank is 
Automatic at EOJ when controls when the end of a inserted if the data is contained on one disk. 
reading data set is indicated. A blank a C is inserted if the data is continued on an-

or L indicates the end of a other disk, and an L is inserted in the last data 
data set, a C causes data set label of continued data. Continuation to 
from the next disk (drive 1 drive 2 or back to drive 1 is automatic if these 
or 2) to be sent as part of the drives are made ready at the proper times. 
same data set. 

4 1 or 2 Manual: FUNCT SEL Multiple data sets processed Multiple data sets are processed automatically. 
upper, T automatically as in mode 3 as in mode 3. The 3741 will recognize special 

except for special records in- end-of-data and end-of-job records indicated 
Automatic at XZ serted by the 3741. These by operator options. 
message when reading records are created as a result 

of an operator action. During 
job setup, the characters XVZ 
are entered on the display. 
At the end of a data set, a 
record with XV is sent to the 
system. At the end of job, a 
record with XZ is sent. 

5 1 or 2 Manual: FUNCT SEL Multiple data sets processed Multiple data sets processed automatically simi-
upper, T automatically in a similar lar to tape to diskette job on the 3747. No 

manner to a diskette to tape changes are made to the multivolume indicator 
Automatic at EOJ when job on the 3747. A blank or of the label when the end-of-data indicator is 
reading C in the multivolume indi- received from the system. If EOE is reached 

cator of the label causes the before an end-of-data indicator, the operator 
next data set on this disk or can continue to receive by readying another 
the next disk to be sent as label. 
part of the current data set. 
An L causes an end-of-data 
indicator to be sent to tt}e 
system. 
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ERROR RECOVERY PROCEDURES 

The errors that can occur while the I/O adapter is function­
ing are displayed in positions 7 through 10 on the display. 
Errors displayed in positions 7 and 8 are disk errors; errors 
displayed in positions 9 and 10 are system channel errors. 

Disk Errors 

There are four types of disk errors: 

• Basic disk errors 

• Label checks 

• Dataset checks 

• Drive switching checks 

Some disk errors are recoverable and some are not. For a 
complete listing of the errors and a recovery procedure, re­
fer to the IBM 3741 Data Station Operator's Guide, GA21-
9131. 

System Channel Errors 

System channel errors are not recoverable, except for error 
code '86. When an error occurs, the operation will have to 
be aborted by holding both ALPHA SHIFT and NUM 
SHIFT while pressing RESET. Any data files which were 
open at the time the error occurred are left open and the 
data lost. The data will have to be reconstructed and the 
operation completely restarted. For error code 86, refer 
to the IBM 3741 Data Station Operator's Guide, GA21-
9131. 
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The following chart provides approximate timing infor­
mation for search, copy, and initialization operations on the 
3741. Timings are 'shown for the normal sector sequence 
(1, 2, 3, .... 25, 26) and for the alternate sector sequence 
(1,3,5, .... 25, 2,4, .... 24, 26). The timings provided in 
the chart should serve as a useful guide when relative job 
timing must be considered. 

Appendix A. Timings 

The timings are based on 80 character records. Timing can 
be affected by such things as disk speed, length and location 
of search masks, and the location of data sets on the disk. 

OPERATION NUMBER OF NORMAL SECTOR AL TERNATE SECTOR -
RECORDS SEQUENCE SEQUENCE 

DISK 1 DISK2 DISK 1 DISK 2 

Search end 1898 (assume 
of data EOD is 74001) 5 sec 5 sec 5 sec 5 sec 

949 (assume 
EOD is 37014) 3 sec 3 sec 3 sec 3 sec 

400 (assume 
EOD is 16001) 2 sec 2 sec 2 sec 2 sec 

Search on 1898 30 sec 8 sec 30 sec 8 sec 
sequential 949 15 sec 8 sec 15 sec 8 sec 
content 

400 8 sec 8 sec 7 sec 7 sec 

Search on 1898 5 min 5 min 2 min 8 min 
content 30 sec 30 sec 50 sec 

949 2 min 2 min 1 min 4 min 
45 sec 45 sec 30 sec 

400 1 min 1 min 1 min 
10 sec 10 sec 40 sec 45 sec 

Disk 1 min 1 min 
initializa- ------- 50 sec ------ 50 sec ------
tion 

Image copy 1898 plus 3 min 10 min 
------ ------index track 30 sec 

Data set 949 10 min 9 min 
------ ------copy 

Data set 400 4min 3min 
30 sec 

------ 50 sec ------copy 
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Appendix B. Card Punch to Hexadecimal Conversion 

Card Punch to Hex Conversion (in Hexadecimal Order) 

HEX CARD PUNCH HEX CARD PUNCH HEX CARD PUNCH 

00 12-0-1-8-9 40 NO PUNCHING 80 12-0-1-8 
01 12-1-9 41 12-()'1-9 81 12-0-1 
02 12-2-9 42 12-()'2-9 82 12-0-2 
03 12-3-9 43 12-()'3-9 83 12-0-3 
04 12-4-9 44 12-()'4-9 84 12-0-4 
05 12-5-9 45 12-()'5-9 85 12-0-5 
06 12-6-9 46 12-()'6-9 86 12-0-6 
07 12-7-9 47 12-()'7-9 87 12-0-7 
08 12-8-9 48 12-()'8-9 88 12-0-8 
09 12-1-8-9 49 12-1-8 89 12-0-9 
OA 12-2-8-9 4A 12-2-8 8A 12-0-2-8 
08 12-3-8-9 48 12-3-8 88 12-0-3-8 
oc 12-4-8-9 4C 12-4-8 8C 12-0-4-8 
OD 12-5-8-9 4D 12-5-8 8D 12-0-5-8 
OE 12-6-8-9 4E 12-6-8 8E 12-0-6-8 
OF 12-7-8-9 4F 12-7-8 8F 12-0-7-8 
10 12-11-1-8-9 50 12 90 12-11-1-8 
11 11-1-9 51 12-11-1-9 91 12-11-1 
12 11-2-9 52 12-11-2-9 92 12-11-2 
13 11-3-9 53 12-11-3-9 93 12-11-3 
14 11-4-9 54 12-11-4-9 94 12-11-4 
15 11-5-9 55 12-11-5-9 95 12-11-5 
16 11-6-9 56 12-11-6-9 96 12-11-6 
17 11-7-9 57 12-11-7-9 97 12-11-7 
18 11-8-9 58 12-11-8-9 98 12-11-8 
19 11-1-8-9 59 11-1-8 99 12-11-9 
1A 11-2-8-9 5A 11-2-8 9A 12-11-2-8 
18 11-3-8-9 58 11-3-8 98 12-11-3-8 
1C 11-4-8-9 5C 11-4-8 9C 12-11-4-8 
1D 11-5-8-9 5D 11-5-8 90 12-11-5-8 
1E 11-6-8-9 5E 11-6-8 9E 12-11-6-8 
1F 11-7-8-9 5F 11-7-8 9F 12-11-7-8 
20 11-0-1-8-9 60 11 AO 11-0-1-8 
21 0-1-9 61 0-1 Al 11-0-1 
22 0-2-9 62 11-0-2-9 A2 11-0-2 
23 0-3-9 63 11-0-3-9 A3 11-0-3 
24 0-4-9 64 11-0-4-9 A4 11-0-4 
25 0-5-9 65 11-0-5-9 A5 11-0-5 
26 0-6-9 66 11-0-6-9 A6 11-0-6 
27 0-7-9 67 11-0-7-9 A7 11-0-7 
28 0-8-9 68 11-0-8-9 A8 11-0-8 
29 0-1-8-9 69 0-1-8 A9· 11-0-9 
2A 0-2-8-9 6A 12-11 AA 11-0-2-8 
28 0-3-8-9 68 0-3-8 AB 11-0-3-8 
2C 0-4-8-9 6C 0-4-8 AC 11-0-4-8 
2D 0-5-8-9 6D 0-5-8 AD 11-0-5-8 
2E 0-6-8-9 6E 0-6-8 AE 11-0-6-8 
2F 0-7-8-9 SF 0-7-8 AF 11-0-7-8 
30 12-11-0-1-8-9 70 12-11-0 BO 12-11-0-1-8 
31 1-9 71 1-2-11-0-1-9 81 12-11-0-1 
32 2-9 72 12-11-0-2-9 B2 12-11-0-2 
33 3-9 73 12-11-0-3-9 B3 12-11-0-3 
34 4-9 74 12-11-0-4-9 B4 12-11-0-4 
35 5-9 75 12-11-0-5-9 B5 12-11-0-5 
36 6-9 76 12-11-0-6-9 B6 12-11-0-6 
37 7-9 77 12-11-0-7-9 B7 12-11-0-7 
38 8-9 78 12-11-0-8-9 B8 12-11-0-8 
39 1-8-9 79 1-B 89 12-11-0-9 
3A 2-8-9 7A 2-8 BA 12-11-0-2-8 
38 3-8-9 7B 3-8 BB 12-11-0-3-8 
3C 4-8-9 7C 4-8 8C 12-11-0-4-8 
3D 5-8-9 70 5-8 BD 12-11-0-5-8 
3E 6-8-9 7E 6-8 BE 12-11-0-6-8 
3F 7-8-9 7F 7-8 8F 12-11-0-7-8 
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HEX CARD PUNCH 

CO 12-0 
C1 12-1 
C2 12-2 
C3 12-3 
C4 12-4 
C5 12-5 
C6 12-6 
C7 12-7 
C8 12-8 
C9 12-9 
CA 12-0-2-8-9 
C8 12-0-3-8-9 
CC 12-0-4-8-9 
CD 12-0-5-8-9 
CE 12-0-6-8-9 
CF 12-0-7-8-9 
DO 11-0 
D1 11-1 
D2 11-2 
D3 11-3 
D4 11-4 
D5 11-5 
D6 11-6 
D7 11-7 
08 11-8 
D9 11-9 
DA 12-11-2-8-9 
D8 12-11-3-8-9 
DC 12-11-4-8-9 
DD 12-11-5-8-9 
DE 12-11-6-8-9 
DF 12-11-7-8-9 
EO 0-2-8 
El 11-0-1-9 
E2 0-2 
E3 0-3 
E4 0-4 
E5 0-5 
E6 0-6 
E7 0-7 
E8 0-8 
E9 0-9 
EA 11-0-2-8-9 
E8 11-0-3-8-9 
EC 11-0-4-8-9 
ED 11-0-5-8-9 
EE 11-0-6-8-9 
EF 11-0-7-8-9 
FO 0 
F1 1 
F2 2 
F3 3 
F4 4 
F5 5 
F6 6 
F7 7 
F8 8 
F9 9 
FA 12-11-0-2-8-9 
FB 12-11-0-3-B-9 
FC 12-11-0-4-8-9 
FD 12-11-0-5-8-9 
FE 12-11-0-6-8-9 
FF 12-11-0-7-8-9 



Card Punch to Hex Conversion (in Card Punch Order) 

CARD PUNCH HEX CARD PUNCH HEX CARD PUNCH HEX CARD PUNCH HEX 

0-1 61 0-5 E5 1 Fl 5 F5 
0-1-8 69 0-5-8 60 1-8 79 5-8 70 
0-1-8-9 29 0-5-8-9 20 1-8-9 39 5-8-9 3D 
0-1-8-9-11 20 0-5-8-9-11 ED 1-8-9-11 19 5-8-9-11 10 
0-1-8-9-11-12 30 0-5-8-9-11-12 FO 1-8-9-11-12 10 5-8-9-11-12 00 
0-1-8-9-12 00 0-5-8-9-12 CO 1-8-9-12 09 5-8-9-12 00 
0-1-8-11 AO 0-5-8-11 AO 1-8-11 59 5-8-11 50 
0-1-8-11-12 BO 0-5-8-11-12 BO 1-8-11-12 90 5-8-11-12 90 
0-1-8-12 80 0-5-8-12 80 1-8-12 49 5-8-12 40 
0-1-9 21 0-5-9 25 1-9 31 5-9 35 
0-1-9-11 El 0-5-9-11 65 1-9-11 11 5-9-11 15 
0-1-9-11-12 71 0-5-9-11-12 75 1-9-11-12 51 5-9-11-12 55 
0-1-9-12 41 0-5-9-12 45 1-9-12 01 5-9-12 05 
0-1-11 Al 0-5-11 A5 1-11 01 5-11 05 
0-1-11-12 Bl 0-5-11-12 B5 1-11-12 91 5-11-12 95 
0-1-12 81 0-5-12 85 1-12 Cl 5-12 C5 
0-2 E2 0-6 E6 2 F2 6 F6 
0-2-8 EO 0-6-8 6E 2-8 7A 6-8 7E 
0-2-8-9 2A 0-6-8-9 2E 2-8-9 3A 6-8-9 3E 
0-2-8-9-11 EA 0-6-8-9-11 EE 2-8-9-11 lA 6-8-9-11 lE 
0-2-8-9-11-12 FA 0-6-8-9-11-12 FE 2-8-9-11-12 OA 6-8-9-11-12 OE 
0-2-8-9-12 CA 0-6-8-9-12 CE 2-8-9-12 OA 6-8-9-12 OE 
0-2-8-11 AA 0-6-8-11 AE 2-8-11 5A 6-8-11 5E 
0-2-8-11-12 BA 0-6-8-11-12 BE 2-8-11-12 9A 6-8-11-12 9E 
0-2-8-12 9A 0-6-8-12 8E 2-8-12 4A 6-8-12 4E 
0-2-9 22 0-6-9 26 2-9 32 6-9 36 
0-2-9-11 62 0-6-9-11 66 2-9-11 12 6-9-11 16 
0-2-9-11-12 72 0-6-9-11-12 76 2-9-11-12 52 6-9-11-12 56 
0-2-9-12 42 0-6-9-12 46 2-9-12 02 6-9-12 06 
0-2-11 A2 0-6-11 A6 2-11 02 6-11 06 
0-2-11-12 B2 0-6-11-12 B6 2-11-12 92 6-11-12 96 
0-2-12 82 0-6-12 86 2-12 C2 6-12 C6 
0-3 E3 0-7 E7 3 F3 7 F7 
0-3-8 6B 0-7-8 6F 3-8 7B 7-8 7F 
0-3-8-9 2B 0-7-8-9 2F 3-8-9 3B 7-8-9 3F 
0-3-8-9-11 EB 0-7-8-9-11 EF 3-8-9-11 lB 7-8-9-11 IF 
0-3-8-9-11-12 FB 0-7-8-9-11-12 FF 3-8-9-11-12 DB 7-8-9-11-12 OF 
0-3-8-9-12 CB 0-7-8-9-12 CF 3-8-9-12 OB 7-8-9-12 OF 
0-3-8-11 AB 0-7-8-11 AF 3-8-11 5B 7-8-11 5F 
0-3-8-11-12 BB 0-7-8-11-12 BF 3-8-11-12 9B 7-8-11-12 9F 
0-3-8-12 8B 0-7-8-12 8F 3-8-12 4B 7-8-12 4F 
0-3-9 23 0-7-9 27 3-9 33 7-9 37 
0-3-9-11 63 0-7-9-11 67 3-9-11 13 7-9-11 17 
0-3-9-11-12 73 0-7-9-11-12 77 3-9-11-12 53 7-9-11-12 57 
0-3-9-12 43 0-7-9-12 47 3-9-12 03 7-9-12 07 
0-3-11 A3 0-7-11 A7 3-11 03 7-11 07 
0-3-11-12 B3 0-7-11-12 B7 3-11-12 93 7-11-12 97 
0-3-12 83 0-7-12 87 3-12 C3· 7-12 C7 
0-4 E4 0-8 E8 4 F4 8 F8 
0-4-8 6C 0-8-9 28 4-8 7C 8-9 38 
0-4-8-9 2C 0-8-9-11 68 4-8-9 3C 8-9-11 18 
0-4-8-9-11 EC 0-8-9-11-12 78 4-8-9-11 lC 8-9-11-12 58 
0-4-8-9-11-12 FC 0-8-9-12 48 4-8-9-11-12 OC 8-9-12 08 
0-4-8-9-12 CC 0-8-11 A8 4-8-9-12 DC 8-11 08 
0-4-8-11 AC 0-8-11-12 B8 4-8-11 5C 8-11-12 98 
0-4-8-11-1 2 BC 0-8-12 8B 4-8-11-12 9C 8-.12 C8 
0-4-8-12 8C 0-9 E9 4-8-12 4C 9 F9 
0-4-9 24 0-9-11 A9 4-9 34 9-11 09 
0-4-9-11 64 0-9-11-12 B9 4-9-11 14 9-11-12 99 
0-4-9-11-12 74 0-9-12 89 4-9-11-12 54 9-12 C9 
0-4-9-12 44 0 FO 4-9-12 04 11 60 
0-4-11 A4 0-11 00 4-11 04 11-12 6A 
0-4-11-12 B4 0-11-12 70 4-11-12 94 12 50 
0-4-12 84 0-12 CO 4-12 C4 NO PUNCHES 40 
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Glossary 

Accumulator: A counting device that retains an accumu­
lated sum until reset. 

Alpha shift: The A and Z keys plus the bottom letters on 
all the other keys. 

Alphameric: Any of the 26 characters of the al ph abet or 
10 numeric digits 0 through 9. 

Automatic field: A field that is completed by the machine 
automatically such as an auto dup or auto skip field which 
the operator does not have to key manually. 

Begin field code: Synonymous with.field definition 
character. 

Blank character: An unused character position in a record. 
Results when the space bar is pressed. 

BOE (beginning of extent): The beginning of a data set, 
defined by a track and sector numb~r; pertains to positions 
29 through 33 in the data set label. 

Bypass: Moving the cursor across a field or portion of a 
record without changing the content in the field or portion 
of the record. 

Continuation character: Synonymous with continuation 
field code. 

Continuation field code: Characters following the field 
definition characters in the program and indicate the pro­
gram shift (alpha or numeric) for the remaining positions 
in the program. 

Control statement: Synonymous with mask statement. 

Copy: The duplication of data from one disk onto another 
disk. 

Counters: Devices that count keystrokes, records, and 
corrections (made while verifying)_ These counters are 
used for production statistics. 

Current field: The field being processed by the operator. 
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Cursor: The underscore character (_) on the display screen 
that indicates where the next character will be entered 
(referred to as cursor position). 

Data: Information that is keyed from a source document. 

Data set: The various types of information related to a 
particular job and entered as a group of records. 

Data set label: The information in track 00 (index track) 
that identifies a particular data set. 

Disk: The magnetic media on which data is recorded. 

Disk error: An error condition caused by the disk or 
machine. Disk error numbers are 1, 2, 3, 4, 5, 7. 

Diskette: The square plastic container and its enclosed disk. 

Duplicate fields: Fields programmed to repeat information 
from the same field in the previous record. 

End programming code: Synonymous with end-of-program 
character. 

End-of-program character: The letter (E) used to make the 
end of the program. 

EOD (end of data): The address of the next available sector 
on the disk for a record. This address is in positions 75 
through 79 of a data set label on the index track. 

Error code: A character displayed in the status line to 
indicate type of error occurring. 

Field: A specific number of character positions reserved by 
means of a program for a particular category of data for a 
record (s). For example, the positions in which the cost of 
a part is entered. 

Field definition character: The letter used in a program to 
mark the beginning of a data field. The letter also defines 
the shift and the type of field, such as R for a right adjust 
field, S for a skip field, etc. 



Fill character: Either a blank or zero. Used in right adjust 
fields, from the first position to the first non-fill character 
entered in the field. 

Index track: The first track on the disk (track 00). 

Load: To enter a program into a storage area. 

Machine mode: Pertains to what the machine is set up to 
do (that is enter, verify) and is indicated in the status line. 

Machine status: Refers to the code in the status line that 
tells you whether the machine is ready (R) or not ready 
(N) or requires you to wait (W). 

Manual fields: Any field that the machine does not automa­
tically process. 

Mask statement: A set of instructions stored in the program 
area of the machine when doing field totals operations. 

Numeric shift: The top character on each key (except A 
and Z). 

Offline: An operation done with a previously keyed job 
when doing a field totals operation. 

Pointer: Identifies the position in a buffer that data is 
being moved from or placed into, during a card read or 
punch operation. 

Program: A set of instructions that tell the machine what 
to do with data as you key it. 

Program chaining: A method used for automatic program 
selection. 

Program code: The characters that make up a program. 

Program field: A field containing program code characters 
to specify the type of field, program shift, and length of the 
field. 

Program number: The number in the status line that gives 
the storage area number of the program currently being 
used. 

Program shift code: The letter in the status line that indi­
cates the program shift (alpha or numeric) of the character 
to be keyed. 

Record: A piece of data no more than 128 characters long 
that is usually only part of a related set of data. 

Record address: The track and sector number of a record. 

Right adjust: To enter characters at the right end of a field. 

Sector: A section in a track on the disk for a record. 

Skip field: A field in which data is blanked. 

Source document: Material containing the information to 
be keyed. 

Status line: The top line on the display screen. Gives infor­
mation such as cursor position, record address, and machine 
mode. 

Verify bypass field: A field that is bypassed during verify 
mode but not during enter or update mode. 

Verify indicator field: A single character field indicating 
whether or not a data set is verified. The field contains a 
V if verified; it contains a blank if not verified. 

Verify mark: Synonymous with verify indicator field. 
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Index 

accessibility error 8 
accessibility field 8, 10 
accumulate totals fields 37,41 
accumulator display, field totals 36,40 
accumulators 

description 
field totals 

37,41 
37,41 

ACL program execution, unattended 
adapter, I/O (see I/O adapter) 
adding records 

description 22 
operating procedures 22 
record insertion 20 
to a batch 22 

adjustable forms tractor 96 
adjustable margins feature 95 
alternate record advance 12 
AND function 43,45 
auto balance example 39 
automatic continuation of printing 
auxiliary duplication 

description 28 
in verify 14 

available features 4 

bad spot 
description 
handling of 

bad track 
check 53 

23 
23,24 

code, writing 51 
error 53 
identification 53 
specification error 54 

batch auditing 36, 40 

66 

98 

begin field codes (see field definition characters) 
beginning of extent field 8, 9, 72 
bid response error, negative 90 
bidirectional printing 96 
binary synchronous communications (see BSC) 
BOE field 8,9, 72 
BSC (binary synchronous communications) 

(see also communications; teleprocessing) 
CE status line 86,88,92 
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data set label fields 
beginning of extent 72 
end of data 72, 73 
end of extent 72, 73 
multivolume indicator 73 

disk errors 90 
electrical circuits 61 

BSC (binary synchronous communications) (continued) 
error conditions 89 
error recovery 92 
example 

receive 74 
transmit 71 
tra nsm it! receive 

facilities 57 
features 61 
indicators 

sectors 91. 
status 88 
track 91 

modes 68 

77 

operating procedures 82 
programming support 68 
status message 

description 92 
format 92 

summary 81 
throughput 94 

BSC CE status line 88,92 
BSCA 

disk(s) full error 90 
modes 88 
received data block check 91 
setup error 90 

buffers 
cu rrent record 5 
definition 5 
expanded 63 
hold 5 
input 123 
output 123 
previous 5 
program 5 

bypass data set field 8, 10 
bypass field definition code 26, 27 

card punch to hex conversion 136 
card read/punch format control 

automatic selection 120 
manual selection 120 
program level A 120 
program level 9 120 
programs 121 

card read/punch format control characters 121 
card read/punch format control examples 124 
card read/punch format instruction set 121 
card reader feature, operator identification 62 
carrier, common (see common carrier> 



CE mode 24 
CE status line, SSC 92 
chaining characters 30 
chaining, program 30 
changing a program in a program buffer 30 
channel errors, system 134 
character codes 26 
character keys 2 
character sets, 3717 97 
characters, control statements 43 
characters, edit 111 
checking a disk 53 
circuits, teleprocessing 61 
clock feature, synchronous 61 
codes, alert and error 89, 90 
coding a program 25 
collating sequence 18 
COMM key 70, 72 
common carrier 

nonswitched 59 
switched 60 

commu n ications 
(see also SSC; teleprocessing) 
configurations 58 
description 57 
example 

receive 74 
transmit 71 
transmit/receive 77 

facilities 57 
modes 68 
multipoint 67 

compare remote terminal identification sequence 62 
computing self-check digit 

modulus 10 55 
modu Ius 11 56 

content search, search mode 17 
continuation characters 

alpha 26,27 
field 25 
numeric 26, 27 

continue field codes (see continuation characters) 
continued control statements, field totals 44 
continuous card read mode 118 
control characters 

data recorder 121 
printer format 100 

control statement characters, offline field totals 43 
control statement format character description 43 

character present or absent 44 
comma 44 
compare character 44 
continued control statement 44 
end of last statement 44 
less than sign 43 
logical AN D 45 . 
program buffer to be selected 43 
statement separator 44 
three digit position number 43 

control statements 42 
conversion table, track to record 35 

copy 
all (image copy) or part of a data set 50 
all (image copy) or part of disk 2 50 
copying a record 50 
handling disk errors 23 
up to a specified record on disk 2 50 

COPY key 49 
copying a record 50 
correction keystroke counter, verify 34 
counters display 34 
counters, production statistics 34 
creating and storing programs 28 
creation date field 9, 10 
cross footing 36 
current record buffer 5 
current record buffer, format 119 

DASH key 12,14,15 
data block error, SSCA received 90 
data call termination 89 
data converter 8, 9, 10 
DATA DISPLAY key 30 
data entry system overview 
data field, sector 6, 51 
data information lines 2 
data recorder attachment feature 117 
data recovery 

description 22 
methods 22 

data set empty error 13 
data set label error checking 11 
data set label fields 

accessibility 8, 10 
beginning of extent 8,9 
SSC (see SSC data set label fields) 
bypass data set 8, 10 
creation date 9, 10 
data set name 8, 9 
description 8 
end of data 9, 10 
end of extent 8, 10 
error checking 11 
expiration date 9, 10 
header 1 8,9 
interchange type 9, 10 
location 7, 9, 10 
modification 11 
multivolume indicator 9, 10 
record length 8, 9 
summary 9,10 
verify indicator 9, 10 
volume sequence number 9, 10 
write protect 8, 10 

data set label updated, continuous card read 119 
data set labels 

description 8 
error 11 
index track 7 
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data set mode, printer 97 
data set name field 8,9 
data set not ready error 90 
data station 1 
data stream printer control characters 107 
data tracks 7 
definition characters, field 26 
DELETE REC key 19 
deleted record error 17, 19 
deleted records 

description 
enter mode 
search mode 

19,20 
20 
20 

sector content 20 
update mode 20 
verify mode 20 

delimiter character, prompting record 32 
digit, self-check 55 
disk checking 53 
disk error handling when copying, recovery 
disk errors 

BSCA 90 
disk read 23 
disk write 24 
initialization 52 
I/O adapter 134 
no record found 23 
seek 23 

disk initialization 
disk checking 53 
errors 54 
procedure 52 
purpose 51 
record sequence 52 

disk layout 7 
disk not accessible error 
disk read error 23 

8 

disk record sequences 52 
disk write error 24 
disk 2 

copy (see copy) 
not ready error 90 
operation 49 
preparation 49 
search operations 49 

DISK 2 REC ADV key 49 
DISK 2 REC BKSP key 49 
DISK 2 RETURN TO INDEX key 49 
disk(s) full error, BSCA 90 
diskette 

care 3 
description 3 
handling 3 
layout 7 
storage 3 

DISPLAY DATA key 30 
DISPLAY FIELD NAME key 33 
DISPLAY FIELD PROG key 33 
display lines 2 
DISPLAY PROD STAT key 35 
DISPLAY PROG key 30 
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24 

display screen 2 
display, verify mode 14 
displaying 

a program 30 
field totals 36, 40 
hexadecimal data 19 
offline field total accumulators 40 
production statistics 34 

dual disk 
(see also disk 2) 
capability 49 
copy (see copy) 
operation 49 
preparation 49 
search operation 49 

duplicate fields 26, 27 
duplicate program field 26, 27 
duplication functions 

auxiliary 28 
description 27, 28 
verify mode 14 

editing 
characters 111 
consideration 111 
description 111 
example 114 
3715 printer 111 
3717 printer 111 

electrical circuits, teleprocessing 61 
empty data set error 13 
end of data field 9,10,73 
end of data dearch, search mode 
end of extent 

error 13, 15 
field 8, 10, 73 

end of file card 119 
end of job card 118 

16 

end of last statement, field totals 44 
end-of-program character 25 
end programming code (see end-of-program character! 
engraved character font 97 
ENTER key 12 
enter mode 

alternate record advance 12 
data flow . 12 
description 12 
negative value 12 
right field-adjust fields considerations 12 

EOD field 9, 10, 73 
EOD SEARCH key 16 
EOE error 13, 15 
EOE field 8, 10, 73 
error codes, disk initialization 54 
error conditions, BSC 89 
error conditions, printer 110 
error correction, verify mode 14 
error handling when copying, recovery 22 
error recovery, self-check errors 55 



errors, disk initialization 54 
example 

chaining 31 
communications 71, 77 
data recorder formatting 124 
edit 113 
offline field totals 45, 47 
operator guidance 31 
receive mode 74 

expanded buffer 63 
expanded communications feature 63 
expanded communications program control 66 
expanded communications receive 72 
expanded communications transmit mode 69 
expanded communications transmit/receive mode 76 
expanded communications/multipoint data link control 

feature 66 
expiration date 9, 10 

features 
available 4, 61 
BSe 61 
data recorder 117 
data station 
printer 95 
proof keyboard 116 

field continuation character 25, 26 
FIELD eOR key 15 
field correct mode 1 5 
field definition characters 25 
FIELD NAME DISPLAY key 33 
FIELD PROG DISPLAY key 33 
field totals 

description 18 
display 36,40 
mode 18 
offline 18, 40 
online 18,36 
operations 46 

fields 
accessibility 8, 10 
accumulate totals 37,41 
beginning of extent 8,9 
bypass data set 8, 10 
creation date 9, 10 
data set label for BSe (see BSe data set label fields) 
data set name 8, 9 
description 

data set label 8 
offline field totals 40 
online field totals 36 
program 25 

duplicate 26,27 
end of data 9, 10 
end of extent 8, 10 
expiration date 9, 10 
field continuation 25, 26 
header 1 8,9 
interchange type 
manual alphabetic 

9,10 
26,27 

fields (continued) 
manual numeric 26, 27 
multivolume indicator 9,10 
read out 41 
read out/reset 37, 41 
record length 8, 9 
right adjust 26, 27 
self-check 26, 28 
skip 26,28 
unconditional bypass 26,27 
verify indicator 9, 10 
volume sequence number 9, 10 
write protect 8, 10 

file transfer 130 
format control (see local format control; processing unit 

format control) 
formatting 

current record buffer 119 
data recorder 120 
printer 98 

forms stand feature 95 
function error 11 
function keys 2 
function switches, data recorders 122 
functions 

BSe 57 
data station 4 
printer 97 

half duplex mode 57 
handling disk errors when copying, recovery 23, 24 
handling of bad spots 23, 24 
hardware, printer 

description 95 
features 95 

hash totals 36, 40 
header 1 field 8, 9 
HEX key 19 
hexadecimal data 

description 18, 19 
displaying 19 
multipunch 19 
negative value 19 
verify 15 

hexadecimal display 19 
hold buffer 5 
horizontal tab 102 
how format control works 123 

IBM diskette (see diskette) 
IBM 129 card data recorder 117 
IBM 3540 diskette input/output unit 8 
IBM 3713 printer (see 3713 printer) 
IBM 3715 printer (see 3715 printer) 
IBM 3717 printer (see 3717 printer) 
IBM 3741 data station (see 3741 data station) 
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IBM 3747 data converter 8,9, 10 
IBM 5496 data recorder 117 
leA (integrated communications adapter) 68 
identification card reader feature, operator 62 
identification feature, terminal 

description 61 
remote terminal identification compare 62 
transmitting terminal identification sequence 61 

identification field 
sector 51 
writing 51 

identification sequence compare, remote terminal 62 
identification sequence, terminal 61 
incorrect label error 11 
index track 

data set labels 8 
description 8 
layout 7 

index track layout 7 
indicator field, multivolume 9, 10 
indicator, sse 

sector 91 
track 91 

indicators, sse error 89 
initialization errors 54 
initialization procedure 52 
initialization, disk (see disk initialization) 
input buffer 123 
input specification error 54 
inquiry 67 
inquiry mode 

description 80 
termination 89 

inquiry operating procedure 87 
insert constants, receive data and 65 
inserting records 20 
instruction set, data recorder 121 
instruction set, printer 99, 107 

local format control 99 
processing unit format control 107 

integrated communications adapter 68 
interchange type indicator field 9, 10 
I/O adapter 130 

error recovery procedure 134 
file transfer 130 
mode summary 133 
mode 1-5 131 
system channel errors 134 

keyboard 2 
keyboard, proof 116 
key lock feature 62 
keystroke counter 34 
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label modification 11 
label, incorrect 11 
less than sign, field totals 43 
line bid error 89 
line check error 89 
line termination 89 
loading a program 25 
local format control 

advantages 99 
description 99 
example 104 

logical AND function 43,45 

manual alphabetic fields 26, 27 
manual numeric fields 26,27 
margins feature, adjustable 95 
mask, during search 17 
matrix printer 95 
merge records 49 
message aborted error 89 
message, sse status 

description 92 
format 92 

missing data 22 
mode of operation 

sse 
receive 72 
transmit 69 
transmit/receive 73 

definition 6 
enter 12 
field correct 15 
field totals 18 
general 6 
modify 11 
printer 97 
read index 6 
search 15 
update 13 
verfiy 13 

mode selection error 
enter 12 
field correct 15 
modify 11 
search on content 17 
search on record address 16 
search to end of data 16 

modem 61 
modify mode 11 
modifying a label 11 
modifying a program 25,30 
modulus 10 55 
modulus 11 56 
multiple data sets created 119 
multiple data sets per disk 11 
multiple network audible alarm 91 
multipoint communications 67 
multipunch operations 19 
multivolume indicator field 9, 10, 73 



negative bid response error 90 
negative value 12, 19 
networks 

nonswitched 57,59 
switched 57,60 

no record found error 23 
nonswitched multipoint communications 66,67 
nonswitched network 59 
not ready error, data set 90 
numeric continuation characters 25, 26 

offline field totals 
control statement 42 
description 40 
display 40 
examples 45 
operation 40 
programming 41 
selection 40 
setup example 47 
unconditional program selection 46 
writing on disk 41 

offline field totals fields 
accumulate totals 41 
read out 41 
read out/reset 41 

online field totals 
description 36 
example 38 
operation 36 
programming 36 
restrictions 38 

operating procedures, Bse 82 
operator guidance 

description 31 
example 33 

operator identification card reader feature 62 
operator interface 

display 2 
keyboard 2 

operator initiated termination 90 
output buffer 123 

pin-feed platens 95 
platens, pin-feed 95 
point-to-point networks 57, 59 
pooling data 49 
power on 

buffer content 5 
description 5 
errors 5 
status line content 5 

preparation of dual disk on 3741 49 
previous record buffer 5 
print data set mode 97 
print record mode 97 
print under seach address mode 98 
print under search content mode 98 

printer 
(see also 3713 printer, 3715 printer, or 3717 printer) 
control characters, data stream 107 
detailed description 95 
editing 111 
error conditions 110 
format control characters 100 
format program selection 102 
formatting 98 
functions 97 
instruction set 99, 107 

local format control 99 
processing unit format control 107 

modes 97 
printing, unattended 65 
private line channels 59 
processing unit format control 

advantages 99 
description 107 

PROD STAT DISPLAY key 35 
production statistics 

description 34 
displaying 34 
keystroke counter 34 
record counter 34 
verify correction keystroke counter 34 
writing on disk 35 

program 
chaining 30 
chaining in a program buffer 30 
changing a program in a program buffer 30 
coding 25 
control, expanded communications 66 
creating 25, 28 
description 25 
displaying 30 
end of program character 25 
fields description 25 
modification 25,30 
selection, printer format 98, 102 
storing 25 
summary chart 26 

program buffer A 99, 102, 120, 131 
program buffer to be selected, field totals 43 
program buffer 0 25 
program buffer 9 120 
program chaining 

characters 30 
description 30 
example 31 

program continuation character 25, 26 
. program field definition character 25 
program field descriptions 

duplicate 26, 27 
field continuation 25, 26 
manual alphabetic 26,27 
manual numeric 26, 27 
right adjust 26, 27 
self-check 26, 28 
skip 26,28 
uncondition bypass 26, 27 
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program storage area (see program buffed 
programmable work station 1 
programming information 25 
programming offline field total fields 41 
programming online field total fields 36 
programming support for teleprocessing 68 
prompting messages 32 

loading 32 
writing 32 

prompting records 32 
proof keyboard feature 116 
punch modes 

punch data set 117 
punch record 117 
punch under search address 118 
punch under search content 118 

punch operations 
cancel 117 
description 117 

read error 23 
read index mode 

data flow 6 
description 6 

read modes 
continuous card read 118 
read a card 118 

read operations 
cancel 118 
description 118 

read out field totals fields 41 
read out/reset field totals fields 37, 41 
reader feature, operator identification card 62 
REC ADV key, DISK 2 49 
REC BKSP key, DISK 2 49 
receive data and insert constants 65 
receive mode example 74 
receive mode/expanded communications receive 72 
receiveltransmit mode 74 
receive/transmit-transparent mode 76 
receive data block error, BSCA 91 
received line bid error 89 
record address search, search mode 16 
record advance, alternate function 12 
record advance, verify mode 15 
record copying 50 
record counter 34 
record insert feature 20 
record insert mode characteristics 

enter mode 21 
read index mode 21 
search mode 21 
update mode 21 
verify mode 21 

record insertion 20 
record length 

description 8, 72 
field 8,9 
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record merge 49 
record mode, printer 97 
recovery procedu res 22 
reinitialization requirements 51 
remote abort error 89 
reset/read out fields 37, 41 
restrictions, online field totals 38 
RETURN TO INDEX key, DISK 2 49 
RIGHT ADJ key 12,14 
right adjust error 14, 15 
right adjust fields 14, 27 
right adjust fields, enter mode 12 
right adjust fields, verify mode 14 
right adj ust sign error 14, 15 

search address error 16 
search address mode, print under 98 
SEARCH CONTENT key 17 
search content mode, print under 98 
search error 17 
search mask 17 
search mode 

canceling 16 
data flow 16 
description 15 
search on content 17 
search on record address 16 
search on sequential content 17 
search to end of data 16 
selection 16, 17 

search on content, search mode 17 
search on record address, search mode 16 
search on sequential content, search mode 17 
search operations, dual disk 49 
SEARCH SEQ CONTENT key 17 
second disk 

advantages 49 
copy (see copy) 
operation 49 
preparation on 3741 49 
search operations 49 

sector not deleted error 54 
sectors 

contents 7 
data field 7 
definition 7 
identification field 51 
indicators 91 
sequence code 51,52 

seek error 23 
self-check digit 

computing 
modulus 1K> 55 
modulus 11 56 

description 55 
self-check error 55 



self-check feature 
computing self-check digit 55 
description 55 
error recovery 55 

self-check fields 26,28,55 
SEQ CONTENT SEARCH key 17 
sequence code, sector 51,52 
sequence compare, remote terminal identification 62 
sequence, terminal identification 61 
sequential content search, search mode 17 
setup error, BSCA 90 
sign error, right adjust 14 
signs, verify mode 15 
skip fields 26, 28 
skip functions, verify mode 14 
standard functions 4 
starting information 5 
statement separator, field totals 44 
statement, mask 17 
stations, status line 2 
statistics, production 

description 34 
display 34 
keystroke counter 34 
record cou nter 34 
verify correction keystroke counter 34 
writing on disk 3 

status indicators 88 
status line 2 
status message format 92 
storing programs 25, 28 
switched network 60 
switches, function 122 
synchronous clock feature 61 
system channel errors 134 
system overview 1 

tab cha racters 1 02 
teleprocessing 

(see also BSC; communications) 
description 57 
electrical circuits 61 
facilities 57 
features 57 
programming support 68 

terminal identification 
compare, remote 62 
feature 

description 61 
remote terminal, identification compare 62 
transmitting terminal identification sequence 61 

sequence 61 
termination 

data call 89 
inquiry mode 89 
line 89 
operator initiated 90 

three digit position number, field totals 43 

throughp':!t 
communications 94 
129 card data recorder 117 
3713 printer 95 
3715 printer 96 
3717 printer 97 
5496 data recorder 117 

timings 
(see also throughput communications) 
search, copy, initialization communication BSe 135 

totals 
display 36, 40 
field (see field totals) 
offline 40 
online 36 

track check 53 
track indicators 78, 91 
track specification error 54 
track to record conversion 35 
tracks error 53, 54 
transmission modes 

disk 1 68 
disk 2 68 

transmit mode 69 
transmit mode, expanded communications 69 
transmit selected fields 63 
transmit selected records 63 
transmit terminal identification sequence 61 
transmitlreceive mode 74 
transmit/receive mode, expanded communications 76 
transmit-transparent mode 70 
transmit-transparent/receive mode 76 
transparency check error 89 
transparent-transmit mode 70 
transparent-transmit/receive mode 76 
truncation error 25 

U error 110 
unattended ACL program execution 66 
unattended print setup error 91 
unattended printing 65"· 
unconditional bypass fields 26,27 
unconditional program selection, offline field totals 46 
UPDATE key 13 
update mode 

data flow 13 
description 13 
selection 13 

uses, printer 95 

verification code, verify mode 15 
verify correction keystroke counter 34 
verify indicator field 9, 10 
VERIFY key 13 
verify mark (see verify indicator field) 
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verify mismatch error 13, 14 
verify mode 

data flow 13 
description 13, 14 
display 14 
duplication functions 14 
error correction 14 
hexadecimal data 15 
record advance 15 
right adjust fields 14 
selection 13 
signs 15 
skip functions 14 
verification code 15 

vertical forms control 102 
vertical skip stop characters 102, 103 
volume identification 7 
volume label description 7 
volume sequence number field 9, 10 

Werror 110 
write error 24, 54 
write protect BSe considerations 70 
write protect error 13, 91 
write protect field 8, 10 
writing field totals on disk 37,41 
writing over data, BSe 76 
wrong length check error 90 
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129 card data recorder 117 
3713 printer 

(see also printed 
description 95 
features 95 
uses 95 

3715 printer 
(see also printer) 
description 96 
editing 111 
features 96 
uses 96 

3717 printer 
(see also printer) 
character sets 97 
description 97 
editing 111 
features 97 
uses 97 

3540 diskette input/output unit 8 
3741 data station 

description 1 
display 2 
keyboard 2 
overview 

3747 data converter 
5496 data recorder 

8,9,10 
117 
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