


IBM 3776 Communication Terminal, a desk-style console 
keyboard-printer with optional diskette storage devices. 
One card reader and one card punch can be attached. Basic 
equipment is the same as for the 3775. Maximum print 
speed is 160 lines per minute with a 94-character set print 
belt, 230 lines per minute with a 64-character set, or 300 
lines per minute with a 48-character set. 

All 3770 Data Communication System terminals offer: 

• Communications features for operation over switched 
lines at rates of up to 2400 bps (up to 4800 bps i.n the 
United States and Canada), or over nonswitched lines at 
rates of up to 4800 bps 

• Synchronous data link control (SDLC) 

• Dual 256-byte buffering with buffer edit 

• Electronic horizon tal and vertical print forms control 

• Automatic answering on switched communications lines 

• Terminal identification 

Input and output devices attachable to one or more 3770 
terminals are: 

IBM 2502 Card Reader: Reads 80-column cards at 150 
cards per minute (Model AI) or 300 cards per minute 
(Model A2). Special features permit interchangeable feeding 
for 51- or 80-column cards, or for 66- or 80-column cards 
and/ or optical mark reading. 

IBM 3501 Card Reader: Reads 80-column cards at 50 
cards per minute (maximum). This small, compact unit is 
suitable for desk-top use. 

IBM 3521 Card Punch: Punches 80-column cards at 50 
cards per minute (maximum). Special features permit 
card-read/punch-checkfunctions and/or card printing. 

I Figure 8-38. IBM 3790 Communication System (Design Models) 

IBM 3782 Card Attachment Unit: Provides facilities and 
mounting for attaching the 2502 or the 3521 to a 3770 
terminal. 

IBM 3784 Line Printer: Provides the second-printer 
function when it is attached to the 3774. It is an 
engraved-font printer equipped with an interchangeable 
print belt, a variable-width forms tractor, paper jam 
detection, and 132 print positions. The maximum printing 
rate is 80 lines per minute with a 94-character set print belt, 
120 lines per minute with a 64-character set, or 155 lines 
per minute with a 48-character set. Connection to Sys­
tem/370 can be via a 3704 or 3705 Communications 
Controller, a 2701 Data Adapter Unit or an integrated 
communications adapter. 

3790 Communication System 

The IBM 3790 Communication System (Figure 8-38) is an 
operator-oriented remote system that consists of an IBM 
3791 Controller and its attached operator stations and 
auxiliary control units. The operator stations can be 
keyboard-printers, keyboard-displays, or a mixture of these 
devices. 

Multiple 3790 systems can form a communications 
network that links remote 3790 systems with the central 
system. A 3790 communications network consists of one or 
more 3790 Communication Systems, communications fa­
cilities, and the System/370 central processing system. 

Components of the 3790 system include: 
3791 Controller Models lA, 1B, 2A, and 2B 
3792 Auxiliary Control Unit 
3793 KeYboard-Printer 
3277 Display Station Models 1 and 2 
2741 Communication Terminal 
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The IBM 3791 Controller communicates, via communica­
tions lines through an IBM 3704 or 3705 Communications 
Controller, with a central System/370 using SNA (systems 
network architecture). Functions performed by the 3790 
system are specified by programs that are sent to the 3791 
Controller from the System/370. These programs allow the 
3790 system to operate without supervision from, or 
interaction with, the System/370, except when data or 
programs are being exchanged between systems. 

The controller contains: 

.t Control storage for supporting features, functions and 
operator stations 

•• Diskette storage for packed transmission data and for 
backup of application data sets 

I. Disk storage for 3790 programs, transaction records, and 
application data sets; depending on the model, the 3791 
can have up to 27.5 million bytes of storage 

Communication with the System/370 CPU is by non­
switched or switched communications facilities. For 
switched lines, automatic calling and answering are sup­
ported at the 3704 or 3705 Communications Controller; 
manual dial and auto-answer are supported at the 3791. A 
1200-bps integrated modem is available, or an external 
1200- or 2400-bps modem may be attached. 

The IBM 3792 Auxiliary Control Unit, which may be 
located up to 2,000 feet from the 3791 controller, allows 
for additional operator stations in the system (some of 
which can be remotle from the 3790 site) and provides: 

• The capability for attaching up to four 3793 Keyboard­
Printers 

• A line printer as at special feature 

• Special features for communicating with 2741 communi­
cation Terminals 

• A security keylock special feature that controls power 
to the 3792 

The IBM 3793 Keyboard-Printer is a data entry operator 
station that can be attached to the 3791 or to the 3792 to 
provide printed output. The 3793 has a friction-feed platen, 
with a pinfeed platen available as a special feature. A 
maximum print line has 130 positions at 10 characters per 
inch; line spacing is 6 lines per inch. 

The 3793 keyboard includes control keys, operator 
guidance indicators, and system indicators. Included on the 
normal office typewriter keyboard is a 10-key configura­
tion of dual-function keys that can be used for entering 
numeric data. A special feature provides a power-line 
keylock for security" 

The IBM 3277 Display Station can display on its CRT 
screen up to 480 characters in 12 lines of 40 characters 
each (Modell), or up to 1,920 characters in 24 lines of 80 
characters each (Model 2). The last line on either model is 
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reserved for controller use. Basic features of both models 
include': 

• A 63-character set 

• Editing features 

• Dual brightness control 

• Protection of data 

The Line Printer, which is available as a special feature on 
the 3791 or 3792, prints continuous forms, with line 
spacing of 6 lines per inch. The print line is 80 characters 
(10 characters per inch), expandable to 132 characters. The 
maximum printing rate is 120 lines per minute, using a 
64-character set. 

System/3 
IBM System/3 (Figure 8-39) is a low-cost general-purpose 
system for commercial data processing interactive problem 
solving. The system offers integrated card processing, stored 
program capability, calculating and logic capabilities, in 
addition to the flexibility of disk storage, and local and 
binary synchronous communications adapters for attaching 
a wide variety of teleprocessing devices. System/3, designed 
primarily for small business, extends the use of stored 
program data processing to the small data processing user. 

Four models are available: Model 6, Model 8, Model 10, 
and Model 15. Processor storage ranges from 8K (8,192 
bytes) to 128K (131,072 bytes). All models of System/3 
are attachable to System/370 via a data transmission 
mUltiplexer. The attachment of I/O devices to System/3 is 
model dependent. 

The following is a list of devices that can be attached 
directly to the System/3 models indicated. Also shown is 
the range of processor storage sizes and communications 
facilities. 

System/3 Model 

6 8 10 15 

129 Card Data Recorder X 
1255 Magnetic Character Reader X X X X 
1403 Printer (via 5421) X X 
1442 Card Read Punch X X 
2222 Printer X 
2265 Display Station X 
2501 Card Reader X 
2560 Multi-Function Card Machill1e X 
3277 Display Station X 
3284 Printer X 
3340 Direct Access Storage Facility X 
3410 Magnetic Tape Unit X X 
3411 Magnetic Tape Unit and Control X X 
3741 Data Station X X X X 
3741 Programmable Work Station X X X X 
3881 Optical Mark Reader X X X 
5203 Printer X X X 
5213 Printer X 
5424 Multi-Function Card Unit X X 
5444 Disk Storage Drive X X X X 



Figure 8-39. IBM System/3 Model 15 

System!3 Model 

6 8 10 15 

5445 Disk Storage X X 
5471 Printer-Keyboard X X 
5475 Data Entry Keyboard X 
5496 Data Recorder X 

Binary Synchronous Communications 
Adapter X X X X 

Local Communications Adapter X X X 
Integrated Communications Adapter X 

Processor Storage Sizes 
Minimum 8K 16K 8K 48K 
Maximum 16K 64K 48K 128K 

System 132 

IBM System/32 (Figure 8-39.1) is a desk-size operator­
controlled general-purpose computing system designed for 
use as a data processing tool in a wide variety of industries. 
It is composed of the IBM 5320 System Unit, which 
features keyboard data entry and disk processing. Compo­
nents of the 5320 include a keyboard, a processing unit, 
disk storage, a display screen, a diskette drive, and a 
printing unit. 

The keyboard has the familiar typewriter layout with a 
dual-defined top row that provides 24 command keys. A 
10-key proof keyboard and system function keys are 
included. 

The processing unit uses EBCDIC internal coding and 
f e a tures metal-oxide-semiconductor-field-effect-transistor 
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(MOSFET) main storage, available in 16K capacity as 
standard or, as an optional feature, in 24K or 32K capacity. 

A nonremovable disk storage provides capacity of 5.0 or 
9.1 million bytes, depending on system model. Access time 
averages less than 73 milliseconds in both storage sizes, and 
the data transfer rate is 889 kilobytes per second. 

The display screen uses a 64-character set displaying six 
lines of 40 characters each, providing operator guidance and 
output under program control. 

The diskette drive, using standard IBM Diskettes, reads at 
rates as high as 3,400 128-byte records per minute and 
writes and verifies at rates as high as 1,800 128-byte records 
per minute. It is used for reading data entered via a 3741 or 
3742 Data Station, for storage of information from the 
larger nonremovable disk storage, for data interchange with 
other systems via a diskette, and for program distribution. 

The type of printing and the printing speed depend on 
the system model. Printing is done either serially or by line, 
and speeds range from 40 characters per second (cps) to 
155 lines per minute (lpm). 

Depending on appropriate attachments and control pro­
grams, System/32 communicates with System/370 in either 
of two ways: through synchronous data link control 
(SDLC) communication via a 3704 or 3705 Communica­
tions Con troller, or through binary synchronous 
communication (BSC) via a 2701 Data Adapter Unit or a 
3704 or 3705 Communications Controller. Communication 
is under stored program control at speeds as high as 7200 
bps on a nonswitched point-to-point or multipoint line, or 
as high as 4800 bps on a switched point-to-point line. 
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Figure 8-39.1. IBM System/32 

System/32 Models 

Model 

A12 
A13 
A22 
A23 
B12 
B13 
B22 
B23 
B32 
B33 

Printing 
Speed 

40 cps 
40 cps 
80 cps 
80 cps 
50lpm 
50lpm 
100lpm 
100lpm 
155lpm 
155lpm 

Disk Storage 
Capacity (Bytes) 

5,053,440 
9,169,920 
5,053,440 
9,169,920 
5,053,440 
9,169,920 
5,053,440 
9,169,920 
5,053,440 
9,169,920 

Note: Main storage capacity for each model is 16,384 bytes. 
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Data Acquisition and Process Control Systems 

There are three systems which, when attached to System/ 
370, offer configurations uniquely designed to satisfy the 
requiremehts for real-time data acquisitions, analysis, and 
process control: 

1. IBM System/7 . 
2. IBM 1070 Process Communication System. 
3. IBM 2800 Data Acquisition and Control System. 

Each of these basic configurations can accept both-analog 
and digital electrical signals from such devices as thermo­
couples, pressure transducers, flow meters, analytical instru­
ments, and contacts. They can also provide both analog and 
digital electrical signals to actuators, analog controllers, 
annunciators, lights, and contacts. 

Systemn 
The IBM ()"ystem/7 (Figure 8-40) is a high-performance, 
low-price modular system tailored to meet the diverse needs 
of a wide range of sensor-based applications. Three models 

Figure 840. IBM System/7 
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offer storage ranging from 2K words (a word is 16 bits with 
two parity bits) to 64K words. Attachment to System/370 
is via asynchronous or binary synchronous communications 
adapters to an integrated communications adapter or a data 
transmission multiplexer. 

Compact design, modularity, built-in features, and exten­
sive programming support make this system well suited for 
data acquisition and process control. 

In a typical installation, the System/7 can be used for 
pipeline monitoring, for in-process plant operations, as a 
continuous-control monitor for refining fossil fuels, and for 
general manufactUring and chemical processing. The data 
acquisition facilities are especially useful in medical-clinical 
analysis and for monitoring-feedback control of sophisti­
cated processes in the flields of chemistry, physics, and 
astronomical research. 

System/7 consists of combinations of the following units: 

• 5010 Processing Module (always required), which pro­
vides the arithmetic, logic, and control functions for 
System/7. 



• 5012 Multifunction Module, which provides digital in­
put/output, analog input/output, and 2790 control. 

• 5013 Digital Input/Output Module, which provides 
digital input/output, expansion capability for custom 
products, and 2790 control. 

• 5014 Analog Input Module, which provides the capa­
bility to use voltage signals as input data. 

• 5022 Disk Storage Unit. 

• 5026 Enclosure, which provides housing and power for 
the processor and input/output modules. 

• 5028 Operator Station, which provides a keyboard, 
printer, paper tape punch, and paper tape reader for 
System/7. 

1070 Process Commu nication System 

The IBM 1070 Process Communication System (Figure 
841) is a data acquisition and control system designed for 
two-way data communication over standard communica­
tions lines between remote process locations and a central 
data processing system. The 1070 system has the necessary 
ruggedness and compactness to allow its use in a wide 
variety of industrial environments. The 1070, for example, 
can collect and transmit data from refineries, chemical 
plants, paper mills, steel mills, and manufacturing areas. 
The 1070 equipment at each process area can be either 
operator-oriented or fully automatic. Except for the 1053 
printer, all 1070 units can be mounted in a standard 
19-inch rack. 

When the 1070 is connected to System/370, the two 
systems form a complete management information system. 
With this system, management can supervise quality and 
production, schedule jobs to take advantage of available 
equipment or to meet emergency needs, and perform online 
accounting. The 1070 system connects the System/370 
through a 2701 Data Adapter Unit or a 2702 or 2703 
Transmission Control. As many as twenty-six 1070 termi­
nals may be attached to one communications line. The 
1070 transmits and receives in half-duplex mode over voice­
or subvoice-grade lines at 14.8 or 66.6 binary-coded­
decimal characters per second), depending on which model 
of the 1071 Terminal Control is chosen. When operating at 
134.5 bits per second, 1070 and 1050 systems may be 
mixed on the same communications line. Transmission at 
this rate may take place over leased common-carrier 
telephone lines, Western Union leased subvoice-grade ser­
vice, or privately-owned communications lines. Trans­
mission at 600 bits per second may take place over leased 
common-carrier or privately-owned communications facili­
ties. All data transmitted and received is checked for 
validity. 

Figure 841. IBM 1070 Communication System 

The 1070 system consists of the following units: 

1071 Terminal Control (one required in each system) 
1072 Terminal Multiplexer (one required in each system; up to 

six can be installed) 
1073 Terminal Units 
Process Operator Console Units 

1074 Binary Display 
1075 Decimal Display 
1076 Manual Binary Input 
1077 Manual Decimal Input 
1078 Pulse Counter 
1053 Printer 

IBM 1071 Terminal Control: This unit is the control center 
of the 1070 terminal. All data to and from System/370 is 
channeled through it. The basic 1071 contains logic for 
addre.ssing 50 input/output points. This capacity can be 
expanded to 300 points, in modules of 50. (A point is a 
termination for a pair of wires.) The 1071 provides contact 
sense, decimal, and BCD input; in addition, it performs 
contact operate functions, analog-to-digital conversion (via 
set-point stations) and controls all operator communication 
units. 
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IBM 1072 Terminal Multiplexer: TIlis unit can provide 
terminal posts and switching relays for 50 process signals. 

IBM 1073 Tenninal Units: These units sense and control 
the opening and closing of switches that operate user 
devices. 

Process Operator Console Units: These units allow the 
operator at the process location to enter binary and decimal 
data, and to re(;eive a binary or decimal display or a printed 
output. 

1800 Data Acquisition and Control System 

The IBM 1800 Data Acquisition and Control System 
(Figure 842) is a versatile, high-performance system de­
signed to hand.le a wide variety of real-time applications 
such as process control, industrial testing, and high-speed 
dllta acquisition.. Unlike conventional data processing equip­
ment, the 1800 system is designed primarily to monitor and 
record a wide variety of data as it is generated. Each 
system, however, is individually tailored to meet specific 
system requirements. In addition, the 1800 system can be 
linked to System/370, either to increase the total system 
computing power or to form a management information 
system in whi(;h production-line data is used to update 

Figure 842. IBM 1800 Data Acquisition and Control System 
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inventory records, perform cost accounting, or handle other 
general business data processing jobs. 

Among the continuous process control applications for 
which the 1800 system is suited are petroleum refining, 
chemical processing, stelel rolling, pipeline monitoring, and 
power generation. The high-speed data acquisition facilities 
of the 1800 system arle especially useful in missile pre­
launch and manufactudng checkout, nuclear reactor analy­
sis, medical-clinical analysis and monitoring, medical re­
search, and many other applications. 

1801/1802 Processor-Controller 

The 1800 system is available with either the 1801 or 1802 
Processor-Controller. Thle 1802 includes circuitry and con­
trol for connection and operation of the IBM 2401 and 
2402 Magnetic Tape Units. Both the 1801 and 1802 are 
available in two models: the Model 1 has a main storage 
cycle of 4 microseconds; and the Model 2, 2 microseconds. 
Both models are available with four main storage capacities, 
ranging from 4K to 32K words (K=I,024, and each 18-bit 
word has 16 data bits, one storage protection bit, and one 
parity bit). Main storage capacity may be expanded by 
adding an IBM 1803 Core Storage Unit, permitting main 
storage to expand to 40K, 48K, 56K, or 64K words. 
Systems equipped with this unit have a storage cycle time 
of 2.25 microseconds. 



Each processor-controller provides three data channels 
(operating at speeds up to 500,000 words per second in 
burst mode with the 2-microsecond main storage), three 
index registers, three interval timers, a powerful instruction 
set, indirect addressing, twelve levels of interrupt, and a 
storage protection feature. & many as 12 more data 
channels, a selector channel, and 12 additional levels of 
interrupt may be added as special features. The selector 
channel provides the facilities for attaching up to eight 
2311 Disk Storage Drives. Through the use of shared files 
on the 2311 's, the 1800 can exchange data with Sys­
tem/370 or another 1800. 

The 1800 system can have a variety of I/O devices for 
real-time process control and data processing. 

Real-time process I/O devices enable the 1800 system to 
accept either analog or digital input signals and provide 
analog or digital output signals for control or display 
purposes. 

Data-processing I/O devices en::lhle the 1800 system to 
perform the necessary data processing for data analysis, 
editing. and control purposes. These devices are also used to 
provide instructions for process and control room operators 
as well as reports for management review. 

The I/O devices available to the 1800 include: 
1053 Printer Model 3 
1054 Paper Tape Reader Model 2 
1055 Paper Tape Punch Model 2 
1442 Card Read Punch Models 6 and 7 
1443 Printer Modell or 2 
1627 Plotter Modell or 2 
1810 Disk Storage 
1816 Printer-Keyboard 
2311 Disk Storage Drive with 2841 Storage Control 
2401 Magnetic Tape Unit Models 1-3 

Remote Terminal Operation 

Operated as a remote processor terminal, the 1800 system 
(equipped with a synchronous communications adapter in 
an 1826 Data Adapter Unit) can communicate with a 
System/370 over common-carrier-provided facilities or over 
privately owned facilities. The 1800 communicates with 
System/370 usually by way of a 2701 Data Adapter Unit or 
2703 Transmission Control. Data communications are 
half-duplex and are transmitted at 600, 1200, 2000, 2400, 
or 4800 bits per second, the rate depending on what 
communications facilities are used. Common-carrier service 
for these communications may be either half-duplex or 
duplex. 
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System/370 Model 115 

The IBM System/370 Model 115, the smallest of the System/370 models, is now available with either an 
IBM 3115-0 (3115) Processing Unit or an IBM 3115-2 Processing Unit. 

The performance, storage capacity, and versatility of the 3115-2 are greater than that of the 3115-0 
because of the following enhancements: 
1. The instruction execution rate is from 55% to 75% faster because direct access storage control is now 

performed by a dedicated input/output processor instead of a shared input/output processor with the 
machine instruction processor (MIP). 

2. Main storage capacity is increased to 256K (262,144 bytes). Processor storage capacities are: 

Capacity (Bytes) 

65,536 
98,304 

131,072 
163,840 
196,608 
262,144 

Model 

F2 
FE2 
G2 
GE2 
GF2 
H2 

3. Data rate of the extended byte multiplexer channel is 25 kilobytes per second in burst mode, as 
compared to 19.5 kilobytes in the 3115-0 byte multiplexer channel. 

4. Direct access storage configuration is increased to eight drives. The 3115-2 will attach one IBM 3340 
Model A2 and as many as three 3340-Bl and/or -B2 units for a maximum of eight drives. 

5. Sixteen translation lookaside buffer (TLB) registers improve the operation of partitions in a virtual 
environmen t. 

6. Direct access storage string switching allows a 3340-A2 and its associated 3340-Bl's and/or -B2's to be 
switched between two System/370 processing units (except 3115-0 or 3125-0) that have a 3340 string 
switch feature. 

7. Both the native card I/O unit and the byte multiplexer channel can be attached to the same 3115-2. 
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8. The minimum system configuration allows an IBM 3540 
Diskette Input/Output Unit (read only function) to be 
used through the byte multiplexer channel instead of a 
natively attached card input/output unit. 

The 3115·2 operates with the same current programs, and 
attaches the same~ types of I/O units as the 3115-0. When 
using the 3115-2 in place of the 3115-0, the existing I/O 
configuration requires no change. All of the 3115-0 
features, except floating-point, are available on the 3115-2. 
The floating-point including extended-precision feature is 
available on the 3] 15-2. 

System/310 Model 125 

The IBM System/370 Model 125 is now available with 
either an IBM 3125-0 (3125) Processing Unit or an IBM 
3125-2 Processing Unit. 

The performance and versatility of the 3125-2 are greater 
than that of the 3125-0 because of the following enhance­
ments: 
1. Instruction execution rate is from 20% to 30% faster 

because of a 320-nanosecond instruction cycle. 
2. Direct access storage configuration is increased to 16 

drives. Two IBM 3340 Model A2's, with as many as 
three 3340-Bl 's and/or -B2's for a maximum of eight 

drives for each 3340-A2, can attach to the 3125-2 
through the direct disk attachment. 

3. Direct access storage string switching allows a 3340-A2 
and its associated 3340-BI's and/or -B2's to be switched 
between two System/370 processing units (except 
3115-0 or 3125-0) that have a 3340 string switch 
feature. 

4. The minimum system configuration allows an IBM 3540 
Diskette Input/Output Unit (read only function) to be 
used through the byte multiplexer channel instead of 
the natively attached card input/output units. 

The processor storage capacities of the 3125-2 Processing 
Uni t models are: 

C'qpacity (Bytes) 

98,304 
131,072 
163,840 
196,608 
262,144 

Model 

FE2 
G2 
GE2 
GF2 
H2 

The 3125-2 operates with the same current programs, and 
attaches the same types of I/O units as the 3125-0. When 
using the 3125-2 in place of the 3125-0, the existing I/O 
configuration requires no change. 
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teleprocessing systems and devices 8-2 

audio response devices 8-10 
authorized program facility (APF) 4-13 
automated system initialization 4-15 
automatic volume recognition (AVR) 4-15 

basic direct access method (BDAM) 4-11 
basic indexed sequential access method (BISAM) 4-11 
basic partitioned access method (BP AM) 4-11 
basic sequential access method (BSAM) 4-11 
basic telecommunications access method (BTAM) 4-12,5-5 
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BPAM (basic partitioned access method) 4-11 
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central processing units (CPUs) 
comparison of 6-19 
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channel check handler (CCH) 4-3,4-8 
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block multiplexer 2-8 
byte multiplexer 2-7 
of specific System/370 models (see System/370 models) 
selector 2-7 
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commands, compatibility 4-3 
commerical instruction set 3-2 
communications (devices and lines) 5-2 
comparison of System/370 models 6-19 
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panel 2-6 
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CP (control program) 4-23 
CPU timer 3-3 
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data (continued) 
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formatting and printing trace or dump input files 4-8 
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general registers 2-4 
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interleaving 2-4 
interpreter 4-5 
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termination 4-5 
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load balancing, I/O 4-17 
loader 4-19 
logical operations 2-5 
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machine-check interruption 2-9 
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comparison of 7-33 
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features 3-1 
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structure of 2-2 

management 
catalog 4-7 
data 4-6 
job 4-4 
recovery 4-8 
system 4-18 
task 4-6 
VS2 4-22 

MCH (machine check handler) 4-3,4-8 
MCS (multiple console support) 4-15 
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message processing programs 4-13 
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features not supported in VSl 4-3 
program compatibility 4-3 

MIC (missing interruption checker) 4-8 
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modulation 5-2 
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monitoring fea ture 6-19 
multipath control units 2-8 
multiple console support (MCS) 4-15 
multiple virtual storage (MVS) 4-21,4-22,4-23 
multiplexer channels (see block or byte multiplexer channels) 
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MVS (multiple virtual storage) 4-21,4-22,4-23 
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non privileged instructions 3-2 
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optical readers 7-35 
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managing 4-22 
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service aids 4-8 
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RES (remote entry services) 4-3,4-13 
RJE (remote job entry) 4-3, 5-6 
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