




































































































































































































































































































































































































Data Acquisition and Process Control Systems 

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

1. IBM System/7 
2. IBM 1070 Process Communication System 
3. IBM 1800 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 System/7 (Figure 840) 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 fields 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, logical, 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 Communication 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 refmeries, 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. 
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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 
addreSSing 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. 

Teleprocessing Equipment 845 



IBM 1072 Terminal Multiplexer: This unit can provide 
terminal posts and switching relays for 50 process signals. 

IBM 1073 Terminal 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 receive 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 handle a wide variety of real-time applications 
such as process control, industrial testing, and high-speed 
djita 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 which production-line data is used to update 

t8tO 

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 refming, 
chemical processing, steel rolling, pipeline monitoring, and 
power generation. The high-speed data acquisition facilities 
of the 1800 system are especially useful in missile pre­
launch and manufacturing 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. The 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 Modell 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 4OK, 48K, 56K, or 64K words. 
Systems equipped with this unit have a storage cycle time 
of2.25 microseconds. 

1801 1826 



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, 12 levels of interrupt, and a storage 
protection feature. As 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 flIes on the 2311 's, the 
1800 can exchange data with System/370 or another 1800. 

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

Realtime 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 enable 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 1/0 devices available to the 1800 include: 
1053 Printer Model 3 
1054 Paper Tape Reader Model 2 
lOSS 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 
(with a synchrono'us communications adapter in an 1826 
Data Adapter Unit) can communicate with a System/370 
over common-carrier facilities or over privately owned 
facilities. The 1800 communicates with System/370 by way 
of the 2701 Data Adapter Unit. Data communications are 
half-duplex and are transmitted at 600, 1200, 2000,2400, 
or 4800 bits per second, depending on what communica­
tions facilities are used. Common-carrier service fOf'these 
communications may be either half-duplex or duplex. 
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