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Preface

This manual is intended for company executives,
systems analysts, data processing managers and key

entry supervisors, installation supervisors, programmers,

and data station operators.

This manual provides general information about the
system and installation information for centralized
key entry. The manual contains descriptive infor-
mation about the system and each unit, available
functions and features, and the media. Programming
information, suggestions for system designing, and
operating procedures are included; and information
necessary for planning the physical installation of the
IBM 3740 Data Entry System.

In addition, a bibliography of teleprocessing pub-
lications is included.
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Rising costs, excessive errors, and long delays in the
data entry cycle concern all computer users. The IBM
3740 Data Entry System is an integrated family of
data entry products that helps the user answer these
data entry problems.

SYSTEM OVERVIEW

A key element of the 3740 Data Entry System is a new
reusable media — the IBM diskette. This diskette con-
sists of a flexible disk permanently enclosed in a
protective plastic package. The diskette is an econom-
ical means for recording and storing data, and is a
quiet, inexpensive, high-function media for volume
data entry.

The record volume capacity of one diskette is
roughly equivalent to that of a box of cards. Data
written on the diskette can easily be corrected or up-
dated, eliminating the need to rekey the record and
scrap the media on which it is recorded.

Data can be written on and read off of the diskette at
high speed. This property of the diskette greatly
facilitates record processing and operations such as
machine searching of data. It also makes the

diskette an appropriate medium for data commun-
ications. Sequential arrangement of data records

on the diskette parallels arrangement of punched card
records. The addition of random accessing of records,
however, permits operations not previously feasible
with other media, such as cards, paper forms, or
ledger cards.

System Concept

Just like punched cards, magnetic tape, or other
familiar media, the IBM diskette offers:

o Offline data batching with unlimited data storage.
® Ease of handling small jobs as well as large jobs.
® Data interchange between devices.

When compared to other media, the diskette has the
following advantages:

® Reusability to reduce media costs.

® Easy error correction.

® Easy storage. Small, thin, and light-weight, one
diskette usually holds the entire day’s output from

the typical key entry station.

® Portability and mailability of useful quantities of
data.

® The ability to back up easily and re-read data for
retransmission in case of communications error.

® Machine-assisted random access to offline batch
data files.

System Concept
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The IBM Diskette

The IBM Diskette (Figure 1) permits increased key

entry function and greater versatility in product
applications. The diskette is about 8" (20 cm) square and
has a net capacity of 1898 128-character records —

about one day’s data entry activity. Each of the diskette’s
73 magnetic recording tracks available for data entry

can hold 26 sectors of up to 128 characters each.

Diskette

Figure 1. 1BM Diskette

IBM 3741 Models 1 and 2 Data Station

The IBM 3741 Data Station (Figure 2) is a key entry
device with one operator station. It has a keyboard,
diskette drive, control unit, power supplies, and a six-
line CRT display. The 3741 Data Station comes in

two models: Model 1 without binary synchronous
communications, and Model 2 with binary synchronous
communications.

CRT Display: Allows the operator

to see the data as it is keyed Diskette Drives

Keyboard: Operator’s interface
with machine

Figure 2. I1BM 3741 Data Station (with Second Disk Feature)

IBM 3741 Models 3 and 4 Programmable Work Station

The IBM 3741 Programmable Work Station (Figure 3) has
the same functions and features as the 3741 Data Station,
plus a programming capability. This programming capa-
bility expands the existing data entry applications and
provides the ability to do new applications. The 3741
Programmable Work Station comes in two models;

Model 3, without binary synchronous communications,
and Model 4, with binary synchronous communications.

CRT Display: Allows programmers to
display messages that include operator

response alternatives and error messages Diskette Drives

Keyboard

Figure 3. IBM 3741 Programmable Work Station (with Second
Disk . Feature)

I1BM 3742 Dual Data Station

The 1BM 3742 Dual Data Station (Figure 4) is a key
entry device with two operator stations. Each station
has its own keyboard and diskette drive. A common
control unit and set of power supplies serve both
operator stations. The CRT display has two screens
so that both operators can have independent use of

it at the same time. See index entries features and/
or functions for more information about the station.

Diskette Keyboard CRT Display Kevboard Diskette

Figure 4. 1BM 3742 Dual Data Station



The IBM 3747 Data Converter IBM 3540 Diskette Input/Output Unit

The IBM 3747 Data Converter (Figure 5) automatically The IBM 3540 Diskette Input/Output Unit (Figure 6) is a
feeds, reads, and stacks the diskettes, converts the direct input device. With the 3540, the IBM diskette is
data to a computer-compatible format, and records supported as a new medium on System/370. The 3540 has
the data on 1/2” (1.3 cm) magnetic tape. The data programming support especially suited for processing
can be used by other tape systems; no programming information created by the 3740 Data Entry System. Two
support other than that for normal tape processing models are available: Model B1, with a single diskette drive,
is required. Optional modes of operation include tape and Model B2, with two diskette drives.
to disk and binary synchronous communications.

Operator’s

Panel Diskette

Stacker  Diskette
Hopper

Figure 5. 1BM 3747 Data Converter

Model B1

Diskette
Operator’s Stacker Operator’s
Panel Diskette Panel

‘Hopper

Model B2

Figure 6. IBM 3540 Diskette Input/Output Unit

System Concept 3



IBM 3713 Printer

The IBM 3713 Printer (Figure 7) provides the 3741 with
the ability to prepare hard copy offline with or without
format control. The 3713 prints at a maximum rate of

40 characters per second.

Figure 7 1BM 3713 Printer

IBM 3715 Printer

The IBM 3715 Printer (Figure 8) provides the 3741 with
the ability to prepare hard copy with or without format
control. The 3715 is available in two models. Model 1
prints at a maximum rate of 40 characters per second

and Model 2 prints at a maximum rate of 80 characters

per second. The 3715 has bidirectional printing (prints

left to right and then right to left). Other functions include
comprehensive editing capability.

Figure 8. IBM 3715 Printer



IBM 3717 Printer

The IBM 3717 Printer (Figure 9) provides the 3741 with
the ability to prepare hard copy at a high print rate with or
without format control. The 3717 can print at a rate up to
155 lines per minute when using a 48-character set and up
to 120 lines per minute when using a 64-character set;

the character sets are interchangeable. The 3717 uses an
engraved font that provides improved legibility. Other
functions include comprehensive editing capability.

Figure 9. IBM 3717 Printer

System Concept
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WHY THE SYSTEM?

Key entry operator labor is one of the prominent factors

in rising data entry costs. Therefore, improvement of
operator productivity is extremely important in controlling
these rising costs. The 3740 system features are aimed
at:

® Making volume keying in the centralized keypunch
room a high productivity operation.

® Changing data entry from pure transcription to an
application oriented operation.

In a centralized transcription environment (see upper part
of Figure 10), a typical installation includes a number of
IBM 3742 Dual Data Stations for recording data on dis-
kettes. An IBM 3747 Data Converter is included to convert
the data to %" (1.3 cm) tape for processing by the host
processing unit.

A decentralized or source department keying area (see
lower part of Figure 10) is usually characterized by a
relatively small number of key entry stations located in
the data source area. Source departments may be either
local, in the vicinity of the data processing systems and
using messenger service or internal mail for delivery of
data; or remote, relying on mail or telecommunications
for delivery of data. The successful decentralization of the
data entry function usually requires special features not
normally found in key entry devices. The 3740 system
provides such commonly required features as a printer,
teleprocessing capability, operator guidance, and large
data storage for reference and entry. In a decentralized
environment, several 3741s and 3742s are scattered
through large installations in the source departments.

For instance, one might be in the accounts payable
department, where data is entered directly from vendor
invoices. Other 3741s might be in the payroll department
to enter changes to salaried payroll. Diskettes are sent by
interplant mail or messenger to some location having an
IBM 3747 Data Converter.

In a typical remote environment (see Figure 11), one or
more 374 1s are located at various offsite locations. In
areas where the workload is heavy, these might be supple-
mented with some 3742s. For example, if parts are
distributed from a warehouse to several divisions of a
company, the inventory data is entered on diskettes as
transactions occur. Periodically, the data is transmitted
to the warehouse through 3741 Model 2 or 4 with binary
synchronous communications. The receiving device at
the warehouse can be an:

® |BM 3741 Model 2 or 4 with BSCA.
® IBM 3747 Data Converter with BSCA.

® |BM Systems/3 Model 6, Model 10 Disk System, or
Model 15 with BSCA.

® |BM System/370 via an:
IBM 2701 Data Adapter Unit .
IBM 2703 Transmission Control Unit
IBM 3704 Communications Controller
IBM 3705 Communications Controller
Integrated Communications Adapter (ICA).

The 3740 concept of an integrated family of devices used
in both the centralized and source data entry environments
provides the solution, not only to rising costs, but to
excessive errors. By moving the data entry function from
the keypunch room out to the data source, data control
functions such as preparation of keypunch worksheets and
coding can often be reduced or eliminated. Moreover,
errors are reduced by eliminating hand transcription
operations and having the data completely handled by
those who are most familiar with it and have direct res-
ponsibility for its accuracy.

Data processing users who plan to decentralize their data
entry operations must still control their costs in centralized
data entry areas today. The 3740 system provides the
features needed to increase productivity in today’s key-
punch room and at the same time, decentralize data entry
applications without changing to a new and possibly
incompatible data entry system.

Each station in the 3740 system operates independ-

ently with its own media. The 3740 Data Entry System

provides the following advantages:

® Unlimited data storage at the station.

® Quiet data entry.

® Station independence and system reliability. (Each
station can continue to operate regardless of the status
of other stations or down time of other facilities.)

® Total configuration flexibility.

® Smooth growth by adding exactly as many stations
as are needed.
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Figure 10. Possible Configurations for Centralized Transcription and Decentralized Source Areas
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Remote Sites
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Figure 11, Possible Configuration for Binary Synchronous Communications




Both the 3741 and 3742 stations can be used in any ins-
tallation to achieve the precise mix of stations and func-
tions required. Operators find no difficulty in moving
from one machine to the other because of the common
interface presented to the operator; that is, the keyboard,
function switches, and display. /

CRT OPERATOR DISPLAY

The CRT operator display significantly affects traditional
key entry because it:

® Reduces operator training requirements.
® Provides quick communication of errors to an operator.
® Facilitates scanning and searching of stored records.

® Permits keying with operator guidance on the IBM
3741.

Each operator sees a 40-position status line, plus the data
record, as it is keyed or reviewed. The status line displays
information such as the position in the record, track and
sector number, program level, and mode. (See Figure 12).

The cursor, shown on the left side of the screen in Figure 12,

moves as the operator is keying, to show the next position

Data Stations

ENTERING DATA

Records are entered into the machine by manual

keying in Enter mode. As a record is keyed, the characters
are placed in a buffer and, at the same time, appear on the
CRT. When a complete record is entered, the operator
presses the record advance key, which writes the record

to the disk, and blanks the screen. If the auto record
advance switch is on, the record is automatically written
to disk when the last character is keyed.

OPERATOR GUIDANCE

The operator guidance capability on the 3741 uses the
display for interaction between the operator and the unit.
Information displayed on the CRT prompts the operator
through the required keying sequence. Thus, the capability
is helpful both for training new operators and for teaching
experienced operators a new job. Operator guidance is
especially useful in source departments where operators
may perform data entry tasks as a secondary function on
an occasional basis. To speed throughput and reduce
errors, operator guidance may be permanently used on
some complex jobs that are keyed infrequently. Line 5 of
the display (Figure 13) shows the prompting messages

for the current data field such as CUSTOMER NAME or
ADDRESS, and line 6 contains slashes (/) to represent the

to be keyed. Cursor Program Begin Program' Current Mode Machine
position number field shift address indicator status
code code

] L/

Cursor

|

A

Figure 12. CRT Display of Status Line

Data Stations 9



Status

line _| A032 1 A A
ACME CORPORATION

01001

112 MAIN ST_

Current
field

NST//777777717

Guidance

Positions
message still
available

Figure 13. CRT with Operator Guidance

. number of positions available in the field for characters.

As the operator keys the characters, they appear both

in the display of the keyed record in the usual location on
lines 2 through 5 and also on line 6, where they replace the
slashes, so that the operator may see at a glance how many
positions remain in the field she is keying.

When a field is completed, the next prompting message
appears. Knowledge of both the source document format
and the data record layout is needed to set up operator
guidance.

When operator guidance is used, up to five of the program
levels can be used to store the prompting messages corres-
ponding to five key entry programs. Program levels not
used for operator guidance are available for normal
programs.

PROGRAM CONTROL

Program control allows the operator to preset or program
the machine for the normal data entry functions. Program
control is also provided for the printer. (See Printers for
more information.) The operator keys in the coding for
the needed functions and then may store this coding on a
disk. Creating and storing key entry programs is discussed
in detail in the Preparing for the Installation section of
this manual.

The 3740 system makes available up to ten different pro-
gram levels at once. The operator selects the programs as
needed to make use of the following standard functions:

10

® Duplication

® Skipping

® Right-adjust (blank fill or zero fill)

® Numeric fields

® Alphabetic fields

® Bypass fields

® End of record position

Available features add these automatic functions:
® Self-check, modulus 10 and 11

® Field totals

PROGRAM CHAINING

Program chaining permits switching automatically from
one program to another while keying data in records with
different formats. Different programs are selected by
record advancing or record backspacing and designating
different program storage areas in the proper position of
the current record’s program. For more information about
program chaining, see the 3741 and 3742 operator’s guides
and reference manuals listed in the Preface.



UPDATING DATA

Update mode can be selected to change a record that was
keyed previously. After a partial or complete data set is
entered, all the records in it can be reviewed as well as
modified by either selecting Update mode or using the
record backspace key. Update mode can be used to change
any field in a record; it might be used to change the amounts
in a price field or to make changes in a payroll file.

VERIFYING DATA

Verify mode checks the accuracy of prerecorded records
and permits the operator to make corrections to the
records as errors are discovered. Since any errors in the
recorded data are corrected during the verify operation,
output from this step is converter/computer ready.

All 3740 data entry units in an installation can be used for
either entry or verification; thus, workloads can be bal-
anced with fewer units.

Verification is performed much as it is on a card verifier or
when visually checking information typed or entered on an
accounting machine. In manual fields, keyed data must
match the recorded data. The data is displayed on the
screen; all characters up through the last character position
verified are shown. The entire record is displayed at the
beginning of the record, after any record backspace opera-
tion, or when an error occurs. If a verify error occurs, the
keyboard locks; the display flashes, and an error code

is displayed on the status line. The cursor indicates

the position in the record in error. Pressing the reset key
unlocks the keyboard and allows you to rekey a character.
The rekeyed character is accepted as correct if (1) it
matches the character originally entered or (2) it matches
the verify stroke that caused the error condition. If another
verify error occurs, the correction character is accepted
only if one of the above conditions is met. (This procedure
replaces the error notch and repunching required with
cards.) The number of errors in a field may warrant the use
of Field Correct. In this mode, an automatic field back-
space occurs after the field is rekeyed, thus ensuring
verification of the field.

Duplicate fields are compared, character by character,
with corresponding data in the previous record. Skip fields
are checked for all blank characters from the point of skip
initialization to the end of the field. Duplicate and skip
errors are handled just as errors are in a manual field.

Your program can Verify Bypass fields that do not require
verification. Verify Bypass provides you with the capability
to bypass a field without checking its content.

When the last record in the data set is verified, a verify
mark is inserted in the data set label; this mark is reset if a
record is added to the data set. The verify mark can be
checked by the data converter to ensure that all data sets
going into the system have passed through the verify
operation.

ADDING RECORDS TO A BATCH

If an error is discovered during verification, batch totals, or
a count of the number of records in a batch, one or more
records may have to be added. The best way to do this is
to add the records to the end of a batch after the rest of the
batch is verified.

Some data sets may contain sequence-sensitive records; that
is, one or more fields within the records may be arranged

in ascending or descending order. The demand for such
sequences is usually set up by the computer programs that
will eventually process the data. If missing records must be
added sequentially, a machine equipped with disk copy can -
be used to perform this task by copying the data up to the
appropriate address, inserting the record, and then copying
the rest of the data. This procedure is described in detail

in the 3741 and 3742 operator's guides listed in the Preface.

RECORD INSERT

Another method of adding records to a data set is by using
the record insert feature available on the 3741 and 3742.
The record insert feature creates space (anywhere in a data
set) for inserting records by moving existing data set records
from the current disk address toward the end-of-extent
(EOE) address of the data set. The number of spaces
created can be up to 99. The feature fills the vacated space
with deleted records. The deleted records are identified
with a D in position 001 and a / (inverse slash) in

position 002.

Once all of the spaces are filled with deleted records,
the data station is placed in update mode and the disk
address is displayed where the operator can begin to
insert the additional records. For more information on
the record insert feature, see the 3741 and 3742
reference manuals and operator’s guides listed in the
Preface.

SEARCHING DATA ON THE DISK

Search mode replaces manual searching through records.
The 3740 system offers the following capabilities:

Data Stations 11



Search on Record Address

Search on record address allows you to find a particular
record by specifying its disk address, which is its track
and sector number. The search stops at the specified
address and the CRT displays the record found.

Search on End of Data

Search on end of data (EOD) finds the last record in a

data set. This operation allows you to add additional
records to a data set without (1) knowing in advance where
the end of the data set is or (2) manually searching for the
end of the data set.

Search on Content and Sequential Content

Search on content and search on sequential content locate
the record specified by a mask statement identifying the
record’s contents. Search sequential content is a faster
search method for records in which the fields being
searched are sequentially arranged. In either type of
search, if the record is not found, an error is displayed.

DISK COPY

The disk copy function copies data from one disk to
another. Records can be merged both from disk two and
the keyboard onto disk one. All disk two functions are
fully independent of, and nonoverlapped with, disk one
functions.

SECOND DISK

The second disk feature provides the second disk capa-
bility on the 3741. The second disk allows disk operations
and expanded storage for use with communications.

128 CHARACTER RECORD

The 128-character record feature (3742 only) permits the
use of variable length records up to 128 characters long.
The feature also adds four more program levels per station.
Record length may be variable between data sets, but must

be fixed within each data set. The record length is set in
the label of the data set on the index track.

12

DISK INITIALIZATION

This function allows the operator to reinitialize a disk if
irregularities develop in a track during disk usage.

Note: It is not necessary to reinitialize a disk every time
the disk is to be reused.

When reinitialization is necessary, this feature rewrites the
track and sector addresses of each track so that the
previously identified irregular tracks are automatically
skipped. Each disk contains two spare tracks to replace
any irregular tracks. In addition, the initialization feature
provides a means of altering the sequence of sector address
on the diskette. Normally, the sequence of sectors is in
numeric order (1, 2, 3, . .. 25, 26). By changing this
sequence, the data conversion, ACL program translation,
and search on content rates may be increased. Sector
sequencing is transparent to the operator when keying

and should not affect operation or throughput capabilities.
(See the IBM 3741 and 3742 reference manuals and the
standard data interchange manual for further information.)

PRODUCTION STATISTICS

The 3741 and 3742 count the number of records processed,
the number of keystrokes used in entering data, and the
number of keystrokes used in verify corrections; these
three totals are stored in separate counters. Totals can be
displayed on the CRT, and can be entered onto a disk.
The keystroke counter automatically resets to zero when
the count reaches 999, 999. The record counter counts
record advances in Enter, Verify, and Update modes. The
verify correction keystroke counter counts verify correc-
tion keystrokes and all characters rekeyed in Field Correct
mode.



FIELD TOTALS

The most important application of the field totals feature
is for batch auditing. This feature provides the ability to
balance a field to a predetermined total, to create a batch
control total, or to crossfoot and enter totals into the
same record or a following record under program control.
Under program control, data is summed algebraically. A
total from at least one field in every record or in specified
records of the batch is kept in one of the three 19-digit
decimal accumulators. The 3741 and 3742 can compute
the totals in an offline pass after the batch is keyed. The
3741 can compute the totals online while in Enter, Update,
and Verify modes.

The field totals accumulators may be read out by displaying
them on the CRT or they may be automatically written into
a record under program control. For example, these totals
might be read into another record if the last record was the
final total of a bill. These totals can also be visually com-
pared to some predetermined total — a batch audit total of
catalog numbers, for example, to determine that every
record was entered. |If a record was missed or incorrectly
entered, the field totals capability helps the operator correct
the error by keeping track of the net changes as the operator
rekeys the records. For example, if the operator rekeys a

5 when she previously had a 6, the machine records -1.
Thus, when the net difference in the accumulator matches
the amount by which the batch was out of balance, the
operator knows that the error is found and that no further
corrections are necessary.

SELF-CHECK

Self-check checks the entry of numeric fields that have a
last digit that was precomputed. When the field is keyed,
the data station recomputes the self-check digit and com-
pares it against the self-check digit that is entered. If the
digits are not identical, an error is indicated. The machine
goes into a wait state and waits for operator action to
correct the error. Self-check fields can be entered manually
or automatically under program control.

PROOF KEYBOARD

The proof keyboard differs from a standard 3741 or 3742
keyboard only by a rearrangement of the numeric keys.
The proof keyboard numeric key arrangement allows the
operator who is more familiar with the adding machine
key arrangement, to more effectively enter numeric data.
For more information on the proof keyboard feature, see
the 3741 and 3742 reference manual listed in the Preface.

DATA RECORDER ATTACHMENT

The data recorder attachment feature attaches the IBM
129 Data Recorder (Model 2) or the IBM 5496 Data
Recorder (Model 1) to a 3741. This feature allows a
3741 to read, punch, punch/print via a 129 (80-column
cards) or a 5496 (96-column cards) data recorder. The
129 Model 2 reads cards at 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 minute. The reading and punching of cards can be
either formatted or unformatted.

The data recorders (online with a 3741) punch cards in
four different modes. |f the print switch on the data
recorder is on, the cards are also printed. The four modes
are:

1. Punch a record — The record in the 3741 current
record buffer is punched.

2. Punch data set — The current data set is punched.

3. Punch under address control — The records found
under search on record address are punched. This
operation has the following characteristics:

« a. If initiated from the index track, all the records
from the first record in the data set, up to and
including the record at the record address
specified, are punched.

b. 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.

4, Punch under search on content — The records found
under search on content are punched. Once the
operator initiates the search, each record in the data
set that satisfies the search criteria is punched.

The data recorders (online with a 3741) read cards in two
modes:

1. Read a card — A single card is read.

2. Continuous card read — Cards are read and written
to disk until a card with ?* (indicates end-of-file) in
columns 1 and 2 is read. The primary purpose of
the continuous card read function is to perform card-
to-disk operations in a batch environment. Single
or multiple data sets can be created from a continuous
card read operation.

Data Stations 13



This feature also allows the current record buffer to be
formatted and written to disk.

Note: A data recorder does not have to be online for the
3741 to perform this function.

When not online with a 3741, the data recorders operate
with their stand-alone functions.

PRINTERS

Either the 3713, 3715, or 3717 Printer can be attached
to the 3741.

IBM 3713 Printer

The IBM-3713 printer is available as a feature on the 3741.
Printing can be either formatted or unformatted; format
control characters can be either entered by the operator

or received from the host processing unit via tele-
communications; up to nine formats can be loaded at one
time. By using printer control programs, records can be
reformatted during printing. The 3713 has vertical forms
control and horizontal print control capability. The data
set being printed can be continued from the first diskette
to another diskette without any print forms interruption.
For maximum throughput, printing should be left-justified.
An /IBM 3740 System Print Chart, GX21-9187, is available
for use in print formatting.

The matrix printer prints from disk serially at a maximum
rate of 40 characters per second and a maximum line length
of 132 characters. Three different pin feed platens with
pin-to-pin widths of 12-1/2"" (31.7 cm), 13-1/8" (33.3 cm),
and 13-7/8" (35.2 cm) are available. An adjustable margin
feature is also available, which allows nine additional
platens with pin-to-pin widths ranging from 7-1/2" to
11-1/2 (19.1 cm to 29.2 cm).

Six-part forms with a maximum thickness of 0.018"”
(0.46 mm) may be used, but for optimum feeding and
stacking, IBM recommends using no more than three-
part forms. Refer to /BM 1443, 2203 Forms Design
Considerations, GA24-3488, for more detailed informa-
tion on forms.
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The 3713 can print in four different modes (either with
or without program format control):

1. Print record — The current record is printed.
2, Print data set — The current data set is printed.

3.  Print under address control — The record found under
search on record address is printed.

4.  Print under search on content — The records found
under search on content are printed. Once the
operator initiates the search, each record in the data
set that satisfies the search criteria is printed.

IBM 3715 Printer

The IBM 3715 printer is available as a feature on the 3741.
Printing can be either formatted or unformatted; format
control characters can be entered by the operator or
received from a host processing unit via telecommunica-
tions; up to nine formats can be loaded at one time. By
using printer format control programs, records can be
reformatted during printing. The 3715 has vertical forms
control and horizontal print control capability. An /BM
3740 System Print Chart, GX21-9187, is available for use
in print formatting.

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:

® Comprehensive 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).

® Bidirectional printing (left to right and then right to
left).

® The ability to use individual or continuous forms.

1. Has an adjustable forms tractor that allows the
use of various width forms.

2.  Has a pressure feed platen for individual forms.



The requirements for these forms are:

Thickness
Multipart

Single Part

Width

Length

Number of
Copies

Individual Forms

0.004"’ to 0.018"
(0.10 mm to
0.46 mm)

0.004" to 0.0075"
(0.101 mm to
0.190 mm)

3" to 14.5"
(76 mm to
368 mm)

6" to 14"

(152 mm to
356 mm)

6*

Continuous Forms

0.004" t0 0.018”
(0.10 mm to
0.46 mm)

0.004"" t0 0.018"
(0.10 mm to
0.46 mm)

3" to 14.9"”
(76 mm to
378 mm)

3" to 14"

(76 mm to
356 mm)

6*

*Five- and six-part forms should be tried for
satisfactory feeding, registration, and print

quality.

® A maximum print line of 132 characters.

® A fabric ribbon contained in a cassette case.

® Program chaining capability.

® Page numbering and page heading capability.

® Printing of constant data stored in program buffers.

® Ability to use 3713 and 3717 printer programs.

Stapled forms or continuous card forms cannot be used.

Refer to /BM 1443, 2203 Form Design Considerations,
GA24-3488, for more detailed information on forms.

The 3715 prints in the same modes as described under
IBM 3713 Printer.

IBM 3717 Printer

The IBM 3717 printer is available as a feature on the 3741.
Printing can be either formatted or unformatted; format
control characters can be either entered by the operator
or received from a host processing unit via telecommunica-
tions; up to nine formats can be loaded at one time. By
using printer format control programs, recoirds can be
reformatted during printing. The 3717 has vertical forms
control and horizontal print control capability. An /BM
3740 System Print Chart, GX21-9187, is available for use
in print formatting.

The 3717 Printer has these characteristics:

® A print rate up to 155 lines per minute with a 48-
character set; up to 120 lines per minute with a
64-character set. The character sets are interchangeable
by exchanging print belts.

® A maximum print line of 132 characters.

® An engraved character font that increases the
readability of printouts.

® Comprehensive 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).

® Program chaining.

® Page numbering and page heading capability.

L] Printiﬁg of constant data stored in program buffers.
® Ability to use 3713 and 3715 printer. programs.

The 3717 has an adjustable continuous-forms drive
mechanism. The forms width can be from 3-1/2” to
14-7/8" (8.9 cm to 37.8 cm). The length of the form
from fold to fold can be 3"’ to 14" (7.6 cm to 35.6 cm).
Six-part forms with a maximum thickness of 0.020"
(0.51 mm) can be used. Stapled forms or continuous
card forms cannot be used. Refer to /BM 1443, 2203
Form Design Considerations,-GA24-3488, for more
detailed information on forms.

The 3717 prints in the same modes described under
IBM 3713 Printer.
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BINARY SYNCHRONOUS COMMUNICATIONS ADAPTER:

The binary synchronous communications adapter (BSCA)
provides the 3741 Model 2 or 4 with the ability to function
as a point-to-point terminal on switched or nonswitched
facilities. Operation is half-duplex, synchronous, serial-by-
character, serial-by-bit. EBCDIC is used directly as the
transmission code. The Model 2 or 4 can communicate
with either a 3747 with BSCA or another 3741 Model 2 or 4.
The 3747 can communicate with either the 3741 Model 2
or 4 or another 3747 with BSCA. The 3747 and 3741
Model 2 or 4 can also communicate with a computer that
has the appropriate-communications adapter attached to it.
(See index entry configuration.) Both the 3741 and the
3747 have autoanswer capabilities.

Synchronous Clock

The synchronous clock feature provides internal clocking
for the BSCA for use with modems that do not provide
their own clocking. The bit rate for this feature is 1200
bits per second.

Terminal ldentification

A terminal with the identification feature gives the 3741
with BSCA the ability to transmit a four-character ter-
minal identification sequence and compare a received
identification sequence with a keyed-in sequence. The first
character of the terminal identification sequence is the same
for all machines; the next three characters are a factory
installed sequence assigned by I1BM and chosen from a
random master list.

Keylock

This feature prevents the 3741 from being placed in Com-
munications mode until the keylock is unlocked. If the
keylock is locked when the 3741 is already in Communi-
cations mode, it remains in that mode unless the operator
takes the machine out of Communications mode. Once
removed from Communications mode, it cannot be
returned until the keylock is unlocked. The key can be
removed from the locked position only.

Operator Identification Card Reader
With the operator identification card reader feature, only
authorized personnel are able to operate the terminal in

Communications mode. The operator ID sequence may be
transmitted if desired.
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Expanded Communications

The expanded communications feature provides the 3741
Model 2 or 4 with the following additional functions:

Expanded buffer (512 bytes).

Capability of transmitting selected fields. -

Capability of transmitting selected records.

Capability of receiving data and inserting constants.

Unattended printing after completion of communications,
if the 3741 has a printer attached.

Note: The expanded communications feature provides the
3741 Model 4 with the capability to load (unattended) an
ACL (application control language) program after the
completion of communications.

Program buffers 8, 9, and A are used to store programs
for transmitting selected records, transmitting selected
fields, and receiving data and inserting constants. Each
communications program that is loaded into a program
buffer applies to only one data set. Therefore, during
communications, only three data sets can have program
control.

Note: The expanded communications feature allows a
3741 Model 2 or 4 to communicate with a 3747 having
the blocking/reformatting feature (see Data Conversion
via the 3747).

Expanded Communications/Multipoint Data Link Control

The expanded communications/multipoint data link
control feature provides the 3741 Model 2 or 4 with the
same functions as the expanded communications feature,
plus multipoint communications allow the 3741 Model 2
or 4 and other terminal devices to communicate with a
processing unit on a shared multi-drop network. The
3741 Model 2 or 4 monitors the line and responds to its
own polling and selecting sequence as appropriate.

In addition, an inquiry capability 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 response to the
inquiry are recorded on the disk and can be displayed

by the operator.

Note: The expanded communications/multipoint data
link control feature cannot be used when communicating
with a 3747.



3741 AND 3742 FUNCTION AND FEATURE SUMMARY

3741 Models

Standard Function or Feature 1, 2,3*%, and 4* 3742**
Entering data Standard Standard
Updating data Standard Standard
Operator guidance Standard Not available
Program control:

Program chaining Standard Standard

Levels of program control 10 Standard 6 Standard

(4 additional
with feature)

Verifying data Feature Standard
Record insert Feature Feature
Searching data on the disk:

Search on record address Standard Standard

Search on end of data Standard Standard

Search on content and sequential content Standard Feature
Disk copy Feature Feature
Second disk Feature Not available
Record length Standard 1-128 Standard 80
128 character record Not available Feature
‘Disk initialization Feature Feature
Production statistics Feature Standard
Field totals: .

Offline field totals Feature Feature

Online field totals Feature Not available

* The functions and features in this summary apply to the Programmable Work Station (3741 Models 3 and 4)

when it is not under ACL program control.

**All functions common to the 3741 and 3742 operate the same way.

Data Stations
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3741 Modeis

Standard Function or Feature 1,2,3*% and 4* 3742**
Self-check Feature Feature
Proof keyboard Feature Feature
Data recorder attachment feature Feature Not available
Printers:
3713 Printer Feature Not available
3715 Printer Feature Not available
3717 Printer Feature Not available
Binary synchronous communications adapter: Standard on Models 2 and 4 Not available
Not available on Models 1 and 3
Synchronous clock Feature on Models 2 and 4 Not available

Terminal identification

Keylock

Operator identification card reader
Expanded communications

Expanded communications/multipoint
data link control

Feature on Models 2 and 4

Not available

Feature on Models 2 and 4 Not available
Feature on Models 2 and 4 Not available
| Feature on Models 2 and 4 Not available
Feature on Models 2 and 4 Not available
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* The functions and features in this summary apply to the Programmable Work Station (3741 Models 3 and 4)

when it is not under ACL program control.

**All functions common to the 3741 and 3742 operate the same way.




DATA CONVERSION VIA THE 3747

All diskettes to be converted to tape are delivered to the
IBM 3747 Data Converter, which might be located in the
data entry room or the computer room, depending on the
installation. The operator loads a batch of diskettes and
mounts a tape. The converter automatically feeds, reads,
and stacks the diskettes, converting the data to computer
compatible format and writing it on nine-track or seven-
track 1/2” (1.3 cm) tape. These tapes are compatible with
System/360, System/370 and other IBM tape systems, for
which only normal tape processing program support is
required. The 3747 can process multiple diskettes per
data set and can handle multiple data sets per diskette.
With the former, operator intervention is necessary only
when starting and ending a job or during error recovery.

If error conditions arise, the 3747 activates an automatic
error recovery routine. If the automatic routine fails

to correct the error, a message is displayed on the operator’s

panel and the operator must initiate action. Information
displayed on the operator’s panel includes the number of
diskettes read, the number of data sets on tape, the number
of records input, the number of records skipped, the num-
ber of records output, and the address of the last disk
record read. This information serves as a checkpoint for
run procedures by showing whether the correct number

of records were converted, the correct number of diskettes
were read, etc. Thus, when an error occurs, this informa-
tion helps isolate the error.

A control record is required for any job that uses the
special features of the converter. These features include:

® Tape label processing — Checking and building standard
IBM header and trailer records.

® Erasing tape to the end-of-tape marker following the
last data set.

® Tape to disk conversion — Writing data from tape onto
disk. By using the batching capability, a fixed number
of records can be copied to any one disk.

® Verify check option — Checking for verification of disk
data sets before conversion to tape. The verify byte
in the data set label is checked before the disk data
set is converted.

® Communications — You may select from the following
options:

1. Autoanswer or manual answer.

2. Nontransparent or transparent text.

3. Identification verification through the terminal or
far end device ID codes. These ID codes are
specified as part of the control records and are
checked automatically by the converter on a
switched line.

® Expanded functions — Increases operational control by:
1.  Adding records to an existing file on tape.
2. Adding a file or replacing a file on tape.

3. Checking label name on diskette.

4.  Writing conversion mark and checking on diskette.

The expanded functions feature improves communications

operation by:
1. Unattended automatic answering.
2.  Multiple calls out using only one tape.

3. Restarting without retransmitting data correctly
sent.

4, Restarting without duplicating data correctly
received.

® Storage — Provides 2K, 4K, or 8K of storage to support
the blocking/reformatting feature.

® Blocking/reformatting — Provides the capability of:

1. Blocking of records from disk to tape to increase
the processing unit efficiency and communica-
tions throughput.

2. Deblocking of records from tape to disk.

3. Reformatting of data before recording on tape or
sending over BSC entry into the processing unit.
It includes deletion of records or fields, rearrang-
ing fields, inserting constants, and record
splitting or joining.
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Details on operation of the converter are found in the
3747 combination operator’s guide and reference manual
listed in the Preface.

INPUT VIA THE 3540

Diskettes to be used as input to the System/370 are loaded
into the IBM 3540 Diskette Input/Output Unit. This

unit attaches directly to System/370. The 3540 feeds,
reads, and stacks diskettes just like the 3747, but inputs
the data directly to the system at high speed. The 3540
also takes data from the system and writes the data on the
diskette. There are two models of the 3540, B1 and B2.
Model B1 has a single diskette drive and the B2 has two
diskette drives. Each drive is addressed independently,
and all operations are fully overlapped: read/read,
read/write, write/read, and write/write. Double buffering
optimizes performance by allowing the 3540 to process
data previously stored in a buffer. More than one 3540
can be attached to the System/370: the total number
depends on the number of system control unit positions
available. Each 3540 operates independently of the
others, regardless of the number of units.

If an error condition occurs, the 3540 activates an
automatic error recovery routine. If this automatic
routine fails to correct the error, a message is displayed
on the operator’s panel and the operator must initiate
action.
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The programming support for the 3540 is especially suited
for processing information created by the 3740 system.
This support includes:

® DOS/VS supports the 3540 using the sequential access
method (SAM) for logical input/output control system
(LIOCS) and the system logical units: system reader,
system input, system punch, and system list. The 3540
may also be a spooled input device under POWER.

® 0OS/VS1 supports the 3540 as a system input/system
output device. This support includes the capability to
submit data separately from the job (JCL). After the
data is submitted, it is associated with the job, spooled,
and scheduled for execution.

For more information about the 3540, refer to DOS/VS
System Information for IBM 3540 Diskette Input/Output
Unit, GC21-5072, Planning Guide for OS/VS1 Support of
the IBM 3540, GC24-5106; /BM 3540 Diskette Input/
Output Unit Operator’s Guide and Programmer’s Reference,
GA21-9197. For installation planning information, refer
to /1BM System/370 Installation Manual and Physical
Planning, GC22-7004. ’



The 3741 Programmable Work Station can be used in
many installations to expand the key entry function. The
work station has all the functions of the data station, plus
it allows you to control all input and output functions,
arithmetic and logical operations, and to guide the opera-
tor through the application. These additional functions
are possible through a programming facility called
Application Control Language (ACL).

An application programmer, familiar with data entry
devices and operations, will find ACL an excellent tool

for implementing work station applications. ACL program
source statements consist of control statements and
instructions. Control statements give the output object
code a program name, define data sets and access methods,
specify data formats, provide printer control information,
and designate the end of the program. Instructions

initiate input/output operations, internal data movement,
branching, arithmetic operations, and table searching.

The work station, when not under ACL program control,
functions like the data station. The Model 3 has the same
functions as the Model 1 and the Model 4 has the same
functions as the Model 2.

FUNCTIONS UNDER ACL PROGRAM CONTROL

In addition to its functions as a data station, the 3741
Programmable Work Station has the following functions
under ACL program control.

® Expande 1 arithmetic including add, subtract, multiply,
and divide operations that make possible additional
field totals, zero balancing, and crossfooting operations.

® Data checking including range checking, unit checking,
table search, and diskette file search.

® Data manipulation which allows data to be reformatted
before it is written on a diskette, displayed, or printed.

® Additional keyboard and display including displaying
prompting messages for data entry, option selection,
or error conditions.

Programmable Work Stations

® Additional disk access methods which allow processing
of multiple data sets, reading and writing on two disk
drives, and creating and maintaining data set indexes
that provide fast access to online data.

® QOverlapped printing which allows the operator to key
data while printing.

® Ability to check o; generate self-check numbers which
allows the programmer to specify any modulus from
1 to 127, and the characteristics of the algorithm to be
used.

FEATURES AVAILABLE WITH THE PROGRAMMABLE
WORK STATION

The 3741 Programmable Work Station has the following
features available, in addition to the features available for
the 3741 Data Station.

ACL Translator

The ACL translator feature translates ACL source programs
into object programs for the programmable work station.
The ACL translator feature is only required on program-
mable work stations used to generate object programs. The
object programs can then be executed on any programmable
work station. The printer and second disk features are
required for the ACL translator feature. IBM recommends
that the programmable work stations with the ACL trans-
lator feature have the record insert feature to allow easy
source program maintenance.

Storage, 4K Additional
The storage, 4K additional feature provides the programmable

work station with 32 additional general purpose, 128-byte
buffers.
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System Design Considerations

JOB SCHEDULING AND WORK FLOW

The adjacent diagram shows the work flow in a
typical centralized data entry operation:

0 Source documents collected at a point central to
the data entry operator are logged into the control
center and, if necessary, divided into batches.

9 After the data has been keyed, the diskette removed
from the machine, and the external label updated,

the diskette and the source documents are re-
turned to the control center.

e If the batch is to be verified the control center
assigns a verify operator.

0 The control center collects the various batches of

diskettes that comprise a job and places them

together for conversion to computer tape by the
3747 or for direct input to the processing unit via
a 3540. Source documents are either held for initial

computer output or set out for pick up by the
originating department.
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e Diskettes transcribed to tape are
returned to the control center and
placed in a suspense file. If correc-
tions are needed, the diskettes are
sent back to data entry. Once the
data is accepted by the computer,
the diskettes are removed
from the file and placed
in a scratch file for reuse.

Basically there should be little change
required in present procedures to schedule
work through a 3740 installation. To main-
tain job schedules, structure them to refiect
each operator’s input to a diskette, sharing
of batch keying, batch verifying, etc. Rush
jobs can be broken into small batches for
assignment to multiple 3740 stations. The
3747 then combines the output from these
stations on a single computer tape.
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DATA LABELING ON THE DISKETTE

During initialization, the data set label for a data set is
magnetically recorded on the index track (track 00) of
the diskette. The primary purpose of this label is to show
the location of the data set on the diskette. The label

can also be used to identify the data set by name. The
degree to which the name field in the label is used is
optional. An installation plan that calls for one or any

of the following could require use of the diskette label

for proper processing of data:

1. Attachment of a 3540 Diskette Input/Output Unit
to the system (the 3540 Diskette Input/Output
Unit recognizes discrete data set label names when
reading the diskettes).

2. The addition of the tape label feature to the
3747 Data Converter (when creating tape labels on
the 3747, the label name is taken from the diskette
label).

3. - The use of multiple data sets on a single diskette.

The 3747 operator’s guide and reference manual, the
3741 and 3742 reference manuals, and the standard
data interchange manual (all listed in the Preface)
contain detailed information as to what data must be
in the labels.

SINGLE AND MULTIPLE DATA SETS PER DISKETTE

One of the earliest systems design decisions to make is
whether to use single data set diskettes only or to

allow multiple data set diskettes as well. A single dis-
kette may hold multiple data sets, but for easy manage-
ment of the work flow, keying only one data set on each
diskette is recommended.

There are many advantages to keying single data sets on
diskettes. (Programs for a specific job can be stored on
the diskette that contains the job data set.) One
significant advantage of keying single data sets is that
work scheduling and distribution is kept simple. No
coordination of retention and conversion cycles, of key
entry operations, or of data set grouping is necessary
for regular jobs. Since jobs are scheduled independent-
ly, there are no delays; each job proceeds through the
shop according to its usual schedule. Therefore, there
are no unknowns in job completion, or efforts spent

in creating new schedules. Once keyed, data sets are
simply converted to tape, ready for processing.
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If a diskette containing multiple data sets is to be:
processed, some specially designed procedures apply,
which provide for proper handling of individual data
sets. For example, if data on a diskette is to be con-
verted (or transmitted), and that diskette also contains
another data set that needs to be converted (or trans-
mitted), these procedures ensure that the system will
differentiate the data sets. (See the 3747 operator’s
guide and reference manual listed in the Preface for

a discussion of these procedures.)

DATA RECOVERY

Operators will make errors on 3740 stations just as they
do with traditional equipment. |f an operator should
mistakenly write over data that has not yet been con-
verted, the data must be recreated from source or back-
up materials. To recover a partially destroyed data set,
it is important to re-establish the EOD (end of data)
address. Operating procedures for recovery of EOD
address for overwritten records are found in the 3741
and 3742 reference manuals and operator’s guides

listed in the Preface.

Although diskettes rarely develop irregularities through
wear, irregularities may occur if some foreign material
has been present on the diskette. Each installation
should have a standard procedure to be followed in
case a data record cannot be read or written onto a
diskette. If the station has the copy function, the best
data recovery procedure is to copy the data onto a new
diskette and manually key in the affected records.
Alternate methods depend on the mode of operation the
station is in at the time the disk error is encountered.
(See the 3741 and 3742 operator’s guides for infor-
mation about alternate procedures.)

The operator should make note of diskette irregularitiés
on the external label of the diskette. After data on an
irregular track has been recovered, the diskette should be
re-initialized, excluding the irregular track (s) and
substituting one or both of the alternate tracks provided.
If both of the alternate tracks are used up, consider the
following before replacing the diskette:

1. Is the new error on one of the first few tracks?
(This is apt to be the case since these tracks will
be used on most or all jobs.) If so, you can
easily modify the data index track to skip the bad
track and all tracks that precede it, and simply
start recording further into the diskette.

2. Isa full 1898 record capacity necessary? Many installa-
tions key work batches that are 300-500 records in size.

These would not require a full diskette capacity.



GENERAL GUIDELINES

When planning your installation, you may find it
beneficial to use the following chart and associated list
events to ensure that you omit nothing in your planning.
The numbers on the chart refer to installation events,
which are ordered in a recommended sequence. These
events are represented on the chart so as to show a time
relationship; the line length does not indicate how long
an activity lasts.

Events
Order and schedule installation of 3740 system.

Have Systems Analyst attend implementation
course (see Note 1).

Select initial jobs to be converted.

Evaluate requirements for supervisor/lead
operator training (see Note 1).

Review and modify programs to accept tape
or diskette as input rather than cards (see Note 2).

OO0 06 00 00O

Review and modify keypunch documentation and
procedures to reflect 3740 use and changes in
terminology (see Note 4).

©

Establish requirements for and order diskettes.
(see Note 5).

Install initial 3740 station for practice and training
purposes; install 3747 (see Note 1).

@ Train supervisors/lead operators on 3740 station;
train 3747 operator (see Note 1).

Establish a diskette control procedure (see Note 3).

Preparing For The Installation

Try keying data on 3740 system.

Test computer runs using new media as input
instead of cards.

Test documentation, keypunch procedures,
diskette control.
Note 1).

Train operator on 3740 stations; practice keying

selected applications (see Notes 1 and 4).
Plan and prepare physical site (see Note 6).

®
(12
®
@ Phase in 3740 stations for operator training (see
®
®
(17

Convert applications to full production keying.

Notes:

The following are chapters or titled sections in this
manual that are given for reference.

1. Training and Education

2.  System Programming Considerations

3. Diskette Control

4, Documentation

5. Estimating Diskette Requirements

6. Physical Installation Planning

Although each data entry installation is unique (instal-
lations vary in size as well as in application), many gen-
eral principles apply to all installations and provide

the broad guidelines that follow. The success of any

system is directly related to the planning that precedes
its installation.

ESTIMATING DISKETTE REQUIREMENTS

The number of diskettes needed to support each data
station in the 3740 system depends on job parameters

Preparing For The Installation



and installation policies. The following checklist can
serve as a guide to estimating average requirements and
will cover factors tending to increase or decrease require-
ments from the average.

Centralized Data Entry

Batch Size: One diskette should normally be estimated
for each separate batch which an operator keys in a day.

In some applications prompt customer service dictates
that keying be broken into many small batches; this
leads to increased diskette requirements.

Machines Used to Verify: Machines that are steadily used
for verifying do not require additional diskettes and
should be excluded from the estimates. However, each
3740 station can also be used for keying. If you antici-
pate that, due to the nature and scheduling of jobs, all

or most stations may be used for keying on some days

of the month, then diskettes should be provided to sup-
port those machines when they are used for keying

rather than verifying.

Retention Cycle: Normally you will retain the diskette
after keying for at least one day prior to reuse, just as
cards are retained until processing is assured. Diskettes
are then used only every other day, which increases
diskette life. Twice the daily diskette quantities will

be needed to satisfy data retention requirements.

Data Storage for Weekly Runs: In some cases, input for
weekly computer runs arrives and is keyed daily but is
retained in key entry until the weekly computer run.
Therefore, batches will be accumulated on disk and stor-
ed at the 3740 stations. Such storage periods

‘must be accounted for in your estimate.

Peak Load: If monthly, quarterly, or annual peaks re-
sult in overtime and an increase in data keyed, diskette
requirements will be affected.

Local Source Department

When machines are placed in local source departments
such as payroll or accounts payable, requirements can
be estimated the way they are in centralized data entry.
Reduction in diskette requirements because of larger
batches is partially offset by longer retention cycles
caused by diskette ‘float’ in the interdepartment mail

~ system.
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Remote Source Department

Units in remote locations usually create larger batches
on a diskette to facilitate data communications.
Diskettes should be retained at least one day to assure
that good data has been received by the home office
computer. Additional spare diskettes should be main-
tained at remote sites if it is difficult to obtain
additional diskettes quickly.

Example of Estimating Diskette Requirements

The following example can be used for comparison with
your own considerations:

® |Installation consists of twelve 3740 stations

® One fourth of all machine time is used for key
verifying

® Each operator keys four batches of data per day
® Each batch of data is recorded on a separate diskette

® The retention cycle is such that a diskette can be
reused every third day

To determine how many diskettes are needed, first
calculate the number of stations used entirely for enter-
ing data.

Although each station will

be used for entering as well as
for verifying data, the equi-
valent of three stations will
be dedicated entirely for
verification purposes.

1. %of12=3

2. 12-3= 9 This is the number of
stations used entirely for
entering data.

3. 9X 4=36 The number of stations times

the number of batches per day

per operator equals the num-

ber of diskettes needed each

day.

Diskettes can be reused every

third day; therefore, three days

of diskettes are needed.

It is recommended that each

operator should have her own
" program diskette.

The total number of diskettes

needed is the sum of steps 4

and 5.

4. 3X36=108

5. 1X12=12

6. 108+ 12=120



Summary

® At least one diskette per machine should be allocated
for storage of programs.

® An additional diskette may be desired for recording
of daily production statistics.

® Contingencies should be provided for if off-the-shelf
delivery of purchased diskettes is not available

locally.

® Additional diskettes for control records may be need-
ed if 3747 features are used.

KEY ENTRY PROGRAMS

Job descriptions used for current card punch and verify

jobs can still be used as the basis for creating key entry
programs for the 3741 and the 3742.

The following is a sample key entry program for a record
to be keyed on a standard 3740 data entry station:

The ‘A’ denotes an alphabetic field, the N numeric,

‘R’ a numeric right-adjust, ‘D’ a numeric auto dup,

‘S’ a numeric skip field, and ‘E’ end of program. Dots
and dashes are used to represent alphabetic and numeric
field continuation characters respectively. For a com-
plete list of program codes, see Figure 14. These codes
are also printed on the backs of the 3740 Job Instruc-
tions, GX21-9186 (see Figure 15) which is used to con-
vey information to the operator.

Verify
Code Bypass Shift Function
Begin field codes N Y Numeric Manual fields
A w Alpha Manual fields
J Y Numeric Right adjust, blank fill
R X Numeric Right adjust, zero fill
| 4 Alpha Right adjust, blank fill
B Bypass
D Numeric Automatically duplicates
U Alpha Automatically duplicates
S Numeric Automatically skips
K Alpha Automatically skips
Continue field codes - Numeric Continues field in numeric shift
Alpha Continues field in alpha shift
End program code E Marks end of program
Feature begin field codes H Numeric Self-check, modulus 10
C Numeric Self-check, modulus 11
F Numeric Auto skip, self-check, modulus 10
G Numeric Auto skip, self-check, modulus 11
L Numeric Auto dup, self-check, modulus 10
M Numeric Auto dup, self-check, modulus 11
Any begin field character Field totals entry
followed by 1, 2, or 3.
B (bypass character) followed Field totals read out
by 4,5,6,7,8,or9.

Figure 14. Program Codes

Preparing For The Installation
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GX21-9186 UM/050*

International Business Machines Corporation *No. of sheets per

3740 Job Instructions

.

Page

Printed in U.S.A.
pad may vary slightly.

of

Date .

Job Name_

Job No.

Op. Code

Program Level

Record Length

O Enter
0O Verify

Frequency

O Daily O Monthly
O Weekly O Quarterly
O Bi-weekly O Annually
O Semi-monthly O Other

Due in

Due out

Estimated Volume

Est. Time

Time

Date

Time Date

Hours | Tenths

Switch Settings—On:

O Prog Num Shift

Disposition of Disk

Source Documents Used:

Section

Job No. or Dept.

Operation

Received From:

Disposition of Documents

Field Name

Function

Columns

Remarks

From | Through

Total key strokes per record

Figure 15. Job Instruction Sheet
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Note: IBM recommends that all programs be made the
same length for each data set, regardless of actual re-
cord length, and that the longest actual record length
be the length given to each program.

There are two basic approaches to creating programs:
The first approach is used in many of today’s card
punch installations, where each operator is responsible
for making and maintaining her own program cards.
However, for initial efficiency when installing 3740s,
the second approach — creation of a master program
diskette — is suggested. This approach involves
having a supervisor, lead operator, or system engineer
create all of the programs for every operator in the
installation. One diskette can hold as many as 1898
programs. A copy of the master program diskette

is made for each operator, who then has her own pro-
gram diskette, as in the first approach; the only
difference is that it was prepared centrally. Centrally
prepared program diskettes can be maintained by
changing existing programs or adding new ones to
the master program diskette and making copies for
each operator. The effective date of the program dis-
kette can then be noted on the external label to in-
dicate whether the program diskette is the latest

version. The master program diskette approach pro-
vides the advantage that the operator does not have to
concern herself with making programs during her
initial training period.

With either method of program diskette preparation,

the programs must be organized in some manner so that
they can be located again. The simplest approach is to
key the programs on the diskette in any desired sequence,
keeping track of the addresses, then locating the re-

cord by searching for the record address (called Search

on Record Address). (See Figure 16.)

Programs can also be located by name. A header
record then precedes each program and is located by
searching for the name of the header record (this
operation is called a Search on Content operation).

If it is desirable to record programs on the same dis-
kette that is used to record and verify data, programs
should be kept in a separate data set. For more infor-
mation about program preparation and location,

see the 3741 and 3742 operator’s guides and reference
manuals listed in the Preface.

Job Address
Number Track Sector Name
24 01 0 01 Accounts receivable (header)
24 01 0 02 Accounts receivable program 1
24 01 0 03 Accounts receivable program 2
25 02 0 01 Payroll (header)
25 02 0 02 Payroll program 1
25 02 0 03 Payroll program 2
25 02 0 04 Payroll program 3
26 03 0 01 Accounts payable (header)
26 03 0 02 Accounts payable program 1
26 03 0 03 Accounts payable program 2
Note that header records are used in the example. Even though the programs
are arranged so that they can be located by address, the inclusion of header
records containing the names of each program is helpful in establishing that
the right program has been found.

Figure 16. Sample Program Address Sheet
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DISKETTE CONTROL

The three primary factors in diskette control are diskette
labeling, diskette library maintenance, and physical handl-
ing of the diskette.

External Labels

There are two kinds of diskette labels: external and in-
ternal (data set) labels. See Data Labeling on the Diskette,
in this manual, for information about internal labels.

External labels are visible labels that are physically
attached to the diskette. Two kinds are useful. The

first type is the permanent diskette label, which

contains information such as diskette serial number and
the date the diskette was received from the manufac-
turer. These permanent labels are affixed to the upper
left corner of each diskette. It is recommended that a
ballpoint pen be used to write information on these labels.

The second type of external label is usually a paper label
with adhesive backing. This label is for information such
as what data is recorded on the diskette — (job name

and number), who keyed the data, whether the data is
verified, whether it has been converted for processing,
and the date the job is being processed. |IBM recommends
that this label be no larger than 2.0"” by 5.5 (5.1 cm by
14.0 cm) and that it be affixed to the diskette just to the
right of the permanent IBM label. This label can be
designed to fit. your procedures.

Information should be written on the label while the
diskette is in the envelope to prevent damage and con-
tamination of the recording surface. The diskette
envelope is designed with a slot which exposes this
label for access. When a new job is begun, the old label
information should be crossed out — not erased.

Eraser particles could get inside the diskette permanent
envelope and interfere with its being read.

In addition to keeping the diskette clean, this process
provides an audit trail. When the entire label is full,

it should first be removed, then be replaced by a new
label. (If new labels are simply pasted on top of the old
labels, the label buildup can affect machine performance.)
Don't affix labels to the reverse side of the diskette and
don’t cover any of the holes in the diskette. Labels
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should be replaced every six months; otherwise the
adhesive may harden and make label removal difficult.

Colored labels is a good way to convey information at a
glance. Each installation can work out a system to in-
crease the security of certain classes of diskettes and
reduce handling time and other requirements. Color
coding for a hypothetical insurance installation could
be:

® Red labels — Reserved for program storage; not to be
used for data.

® Green Labels — For general data use; available for
data keying if the label shows that the previous job
was dumped.

® Blue Labels — Reserved for keying claims, which are
65 percent of the installation workload. Keying pro-
gram is repeated on each disk (information in the
index track tells the converter to bypass the program
when dumping disk to tape).

® Yellow Labels — Local or personal files not to be
used for general data (operator or job statistics, lists
of job charge numbers, ACL source and object programs
etc).

To avoid mismatching the diskette and envelope, no
information should be written on the protective card-
board envelope.

Diskette Library

The second major factor in diskette control is the diskette
library. Setting up and maintaining an effective diskette
library is more than a matter of providing storage space;
it is establishing procedures that are reliable and in-
tegrated with the operations of the total data process-
ing system. Diskette control should involve procedures
that are simple and constant for all applications.

Several possible library systems would satisfy these con-
ditions. One possible system, based on the use of four
storage areas for diskettes passing through the data pro-
cessing cycle, is as follows.

After a diskette is received from the manufacturer, it is
given a serial number and an entry is made on a master
diskette log sheet. (see Figure 17.)



MASTER DISKETTE LOG SHEET

Serial
Number

Comments

Date
Received

RN

Figure 17. Sample Master Diskette Log Sheet

The diskette is then placed in the sctatch file containing
all diskettes that are available for immediate use. The key
entry operator goes to the scratch file to select a diskette
for use. A blank job card (see Figure 18) is inserted in
the envelope of each scratch diskette. This card is used
to show the status of the job as it progresses through the
installation. Once the source data has been keyed, the
job card is updated, showing such infomation as job
number, job name, date, diskette serial number, opera-
tor’s initials, and the number of records keyed. (If pro-
duction statistics are not used, the conversion table
found in the 3741 and 3742 reference manuals can be
used to obtain an accurate record count.)

Next the diskette, job card, and source documents are
placed in a “to be verified”” storage area. The verify
operator verifies the data, updates her portion of the
job card, and places the diskette, etc, in a hold-for-con-
version storage area, where it remains until any other
diskettes for the job are completed and are also placed
in the hold area. After the diskettes have been convert-
ed to tape and the job card is updated, they are placed
in a suspense file. They remain there until the com-
puter application using that data has been processed.
The diskettes are then removed from the suspense file
and placed in the scratch file to begin another cycle.
The job card becomes a history card for that particular
diskette and is filed by serial number.

Job and History Card

Job #

Job Name

Date

Serial

KP # Volume

KV # Errors

Tape
Number

Release
oK

Release
Date

Miscellaneous

Figure 18. Sample Job Card

Preparing For The Installation
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Care and Storage of the Diskette

The third factor in effective diskette control is the pro-
per physical handling of the diskette. It is important to
establish policies to ensure proper handling. The
following points should be considered:

® Keep the diskette in the protective cardboard envelope
provided when the diskette is not being used. The
diskette should be placed in the envelope before
writing on the adhesive label so that the label is
visible through the cut-away front of the envelope.

e Do not write on labels with an erasable writing instru-
ment. Use a ballpoint pen.

e Handle the diskette by the label area to avoid touch-
ing the recording surface. Fingerprints on the surface
may cause permanent diskette errors.

® Carry the diskette in a file folder or carrier envelope.

® Keep office utility magnets away from the diskette.

If a diskette is physically damaged or if the recording
surface becomes contaminated with foreign material, it
should be replaced. Diskettes should be stored in the
protective envelope in an upright position. They may

be used in most environments that are neither wet nor
dusty — environments that are relatively unaffected by
climatic variables. If diskettes are mailed, they should

be placed in a box or heavy cardboard mailer. Refer to the
standard data interchange manual (see the Preface) for
comprehensive information regarding diskette handling.
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DOCUMENTATION

An essential part of installation planning is reviewing and
updating records containing a vast amount of detail on the
various aspects of running an installation. Although many
procedures may require no modification at all, some
procedures may be modified to take advantage of a new
capability or feature available through the 3740 system;
also, any missing documentation must be created..

To allow operators to focus their full attention on

building speed and productivity on the new units rather
than on filling in gaps in the documentation, documents
containing special keying instructions should be revised

to reflect 3740 terminology. For example, job steps for
correcting errors during verification should be rewritten to
include correction while verification is in process; references
to terms such as verify punches, overpunching, header
cards, etc., should be removed.



Documentation for the 3741 Programmable Work Station
depends on the programming for each application. It is
the programmer’s responsibility to provide documentation
and training for the operator for each job.

To aid the operator in running the job, a job run sheet and
step-by-step instructions should be provided. The job run

sheet should include:

® Job name and number.

® Name, location, and telephone number of the programmer.

® Printer setup instructions.

® Diskette data set label specifications.
® |[nstructions for starting the program.
® [nstructions for ending the job.

® Instructions for aborting or continuing the job if a
system error is encountered.

® A summary of special keys and functions.

&

A sample job run sheet is shown in Figure 19.

Step-by-step instructions should be provided to supplement
prompting messages to the operator.

Documentation will be needed for the 3747 data converter
operations. Procedures must be written to include such
functions as:

Job Setup

® What function is to be performed in this run (that
is, diskette-to-tape, tape-to-diskette, etc)?

® Will a control diskette be required to perform this job?

® Will a labeled or unlabeled tape be required?

Error Recovery

® What action should the operator take if an operational
error occurs (job setup instructions specify a labeled
tape but an unlabeled tape has been mounted; expira-
tion date on tape is greater than date keyed in at job
setup time, etc)?

® What action should the operator take if an unreadable/un-
writable record is found (should the record be skipped,
the job terminated, etc)?

End of Job

® Should job statistics be taken?

® What disposition of the diskettes and tape is required
after the job is completed?

The IBM 3747 Data Converter Run Sheet, GX21-9185,

(see Figure 20) can be used to document the necessary
procedures.
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IBM 3741 Models 3 and 4 Job Run Sheet

Items with a box T Jare optional and can be ignored unless checked =4

Job Number.

Job Name

Location

Telephone.__.._._'

Programmer

Printer Setup

5 6 Part Form

2 3 4

Form Number/Description '
Single @ Space 1
Printer Alighment

Starting Program

Drive 1 Diskette

[—1Drive 2 Diskette

Program Identification [T 1T 111 L1 111111

Program Identification: ] will be displayed when drive 1 is ready.
(] iswrittenon the diskette. Press REC BKSP

times until it is displayed.

[ must be keyed. Press FUNCT SEL lower and DELETE REC to clear the display,

then k<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>