
1 

In early IBMs in the 1950s, did the operator's console use teletype comms 

or was it synchronized with the mainframe clock 

In the 1950s, early IBM mainframe operator consoles did not use teletype communications; instead, 

they were directly hardwired and synchronized with the mainframe's central processing clock. 

How the 1950s Consoles Worked 

The operator’s console on 1950s IBM machines—such as the IBM 701 (1952) or the IBM 704 

(1954)—was not a text-based terminal. It was a massive physical panel filled with toggles, dials, 

and neon indicator lights. 

● Direct Signal Extensions: The switches and lights were tied directly into the machine's 

registers and logic circuitry via thick internal wiring. Flipping a switch physically changed a 

bit value inside a CPU register. 

● Clock Synchronization: Because they were an extension of the internal CPU architecture, 

the data paths feeding the console lights and reading the switches operated on the exact same 

internal machine clock cycle (e.g., the 12-microsecond cycle of the IBM 701). 

● Step-by-Step Debugging: Operators could put the mainframe into a "manual" state and step 

through individual instructions one clock pulse at a time, watching the neon lights blink 

sequentially to debug hardware glitches or stuck code. 

When Did Teletypes Take Over? 

Text-based interaction came slightly later. Teletypes (and IBM's own modified electric typewriter 

terminals, like the IBM 1050 and 2741) began to dominate as primary operator consoles and user 

terminals in the 1960s with the advent of time-sharing systems and the IBM System/360 line. Those 

later serial devices communicated asynchronously over current loops or RS-232 lines, completely 

independent of the mainframe's high-speed core clock. 

If operating asynchronously RS-232, what framing was used (or 

handshake) between bytes 

When operating asynchronously over RS-232 interfaces, the fundamental mechanism used between 

individual bytes is start-stop framing, which does not require a handshaking protocol for every 

single byte. 

Instead of a continuous clock signal or a handshake to acknowledge each byte, synchronization 

happens on a per-character basis using explicit signal transitions embedded right into the data 

stream. 

1. The RS-232 Asynchronous Frame 

Every individual byte sent over an asynchronous serial line is wrapped inside a strict "frame" 

consisting of the following sequential states: 

● Idle State (Marking): When no data is being transmitted, the line sits continuously at a 

logical 1 (negative voltage in RS-232, usually between -3V and -15V). 

https://en.wikipedia.org/wiki/IBM_701
https://en.wikipedia.org/wiki/IBM_704
https://www.ibm.com/docs/en/zos-basic-skills?topic=today-s360-turning-point-in-mainframe-history
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● Start Bit: The transmitter drops the line to a logical 0 (positive voltage, +3V to +15V) for 

exactly one bit period. This transition from high to low "wakes up" the receiver and starts its 

internal sampling clock. 

● Data Bits: The actual byte is transmitted next (typically 7 or 8 bits, sent least-significant bit 

first). The receiver samples the line at the predetermined baud rate. 

● Parity Bit (Optional): An extra bit used for basic error checking (Even, Odd, or None). 

● Stop Bit(s): The transmitter pulls the line back to a logical 1 for 1, 1.5, or 2 bit periods. This 

guarantees the line returns to the idle state so the receiver can reliably detect the next start bit 

transition. 

Because of this framing, the "handshake" between individual bytes is simply the receiver resetting 

its timing window during the Stop bit(s) and waiting for the next Start bit. 

2. What About Flow Control (Handshaking)? 

While individual bytes don't require a handshake to be received, flow control handshaking is used 

to manage the stream of bytes so the receiver's memory buffer doesn't overflow. This happens in two 

ways: 

● Hardware Handshaking (RTS/CTS or DTR/DSR): Dedicated physical wires in the RS-

232 cable are used. For example, a terminal asserts the Request to Send (RTS) line, and the 

mainframe responds via the Clear to Send (CTS) line when it is ready to accept a block of 

data. If the mainframe gets overwhelmed, it drops CTS, telling the transmitter to pause 

sending frames. 

● Software Handshaking (XON/XOFF): No extra wires are used. Instead, special control 

bytes are embedded into the data stream. When the receiver's buffer is nearly full, it transmits 

an XOFF byte (ASCII 0x13) to the sender to halt transmission. Once it catches up, it 

transmits an XON byte (ASCII 0x11) to resume. 

So, its start/stop signalling was similar to a teletype. 

Exactly. In fact, asynchronous RS-232 serial communication is the direct electronic descendant 

of teletype signaling. 

The framing structure of a start bit, data bits, and stop bits was entirely copied from the mechanical 

and electromechanical architecture of early teleprinters. 

How the Teletype Set the Standard 

Before microchips and digital clocks, 19th and early 20th-century teletypes (like those using Baudot 

code or early ASCII) solved the synchronization problem mechanically: 

● The Mechanical Start Bit: The teletype line normally held a continuous electrical current 

(called a "Mark"). When a key was pressed, the transmitting teletype momentarily broke the 

current (a "Space"). This drop in current tripped a mechanical clutch inside the receiving 

teletype. 

● The Shared "Baud Rate": Tripping that clutch started a physical motor-driven distributor 

wheel spinning at the receiver. As long as the receiving motor spun at roughly the same 

https://en.wikipedia.org/wiki/Baudot_code
https://en.wikipedia.org/wiki/Baudot_code
https://en.wikipedia.org/wiki/ASCII
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constant speed as the transmitting motor, mechanical fingers would "sample" the line at the 

exact right physical intervals to catch the data bits. 

● The Mechanical Stop Bit: At the end of the character, the current was restored (a "Mark") 

for a minimum duration. This mechanical "Stop" bit forced the receiver's distributor wheel to 

hit a physical stop-latch, resetting the clutch and ensuring the machine came to a complete 

rest before the next character arrived. 

The Shift to RS-232 

When the electronics industry standardized RS-232 in 1960, they simply replaced the mechanical 

clutches and electric motors with electronic oscillators and shift registers. 

Instead of a physical clutch release, a voltage drop triggers a digital timer. Instead of a mechanical 

wheel sampling the line, an electronic clock counts pulses. But the logic remains identical: wrap each 

byte in a self-contained container so that the sender and receiver never have to share a master clock 

wire. 

However other asynchronous terminals e.g. 600 LPM printers, mag tape 

and others used different mechanisms 

You are entirely correct. While interactive keyboard terminals adopted the serial, character-by-

character start/stop method from teletypes, high-speed and bulk data peripherals like 600 Lines Per 

Minute (LPM) line printers and magnetic tape drives operated under a completely different 

paradigm. 

Because these machines handled massive streams of data, sending individual bits sequentially down 

a single RS-232 wire with start/stop overhead would have created a massive bottleneck. Instead, they 

relied on parallel data buses or block-oriented asynchronous handshaking. 

1. High-Speed Line Printers (600 LPM) 

A 600 LPM printer prints 10 lines per second. With a typical 132-character width, that requires 

transferring roughly 1,320 characters per second—well beyond early serial speeds. 

Instead of serial framing, they used parallel communication with explicit control lines. The most 

famous descendant of this approach is the Centronics Parallel Interface, but the core mechanism 

dates back to 1950s/60s mainframes: 

● Byte-at-a-time Parallel: All 8 bits of a character were sent simultaneously over 8 separate 

physical wires. 

● The "Strobe / Ack" Handshake: Instead of using start and stop bits to guess when to 

sample, the mainframe and printer used two dedicated coordination wires: 

STROBE: The mainframe placed a whole byte on the 8 data lines, waited a microsecond for the 

voltages to stabilize, and then pulsed the STROBE line low. This explicitly told the printer, "The data 

is stable, read it right now." 

ACK (Acknowledge) / BUSY: The printer immediately raised a BUSY signal while it copied the byte 

into its internal print-line buffer. Once it was ready for the next character, it pulsed the ACK line (or 

dropped BUSY), telling the mainframe, "I'm ready for the next one." 
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Through this asynchronous interlocked handshake, the system automatically adapted to the speed of 

the printer without any timing drift. 

2. Magnetic Tape Drives 

Magnetic tape drives did not communicate in bytes; they communicated in large blocks of records 

and relied on physical/magnetic layout mechanisms to handle asynchronous timing. 

● Block-Level Asynchrony: A mainframe would request an entire block of data (often 

hundreds or thousands of bytes) at once. The tape drive's controller would spin up the heavy 

tape reels, accelerate the tape to full speed across the read/write heads, dump the entire block 

into a high-speed buffer memory, and then decelerate the tape to a halt. 

● Parallel Track Recording: Tape drives (like the standard IBM 729 7-track or later 9-track 

systems) wrote all bits of a byte simultaneously across the width of the tape. One track was 

dedicated to a parity bit, and one track effectively acted as a Self-Clocking mechanism. As 

the tape moved across the physical read head, the transition of magnetic flux on the tape itself 

generated the clock signal used to read that exact byte. 

● Inter-record Gaps (IRG): Because the tape drive operated asynchronously from the CPU's 

timing, it needed a way to know where blocks started and stopped. It used a physical 3/4-inch 

unmagnetised gap of blank tape between blocks. This gave the mechanical tape reels 

physical room to coast to a stop and accelerate back up to speed before reading the next 

block. 

Summary Direct Comparison 

Peripheral 

Type 

Data 

Transmission 

Timing Synchronization Mechanism 

Teletypes / 

Video 

Terminals 

Serial (1 bit wide) Start/Stop Bits per character; relies on matching internal 

clock frequencies (Baud rate). 

600 LPM Line 

Printers 

Parallel (8 bits 

wide) 

Strobe & Acknowledge lines; an explicit hardware 

handshake for every individual character. 

Magnetic Tape 

Drives 

Parallel Tracks 

(7/9 bits wide) 

Block-buffered / Self-Clocking; data is read in massive 

bursts using magnetic flux transitions to generate the 

clock, separated by physical gaps (IRGs). 

Disk drives, keyboards, and VDUs 

As vintage mainframes transitioned from mechanical punch cards to disk drives, keyboards, and 

Video Display Units (VDUs) in the late 1950s through the 1970s, managing data transmission 

timing became a massive architectural hurdle. 

Because the central processing unit (CPU) operated at electronic microsecond speeds while these 

peripherals operated at drastically different mechanical or visual speeds, engineers had to develop 

specialized timing and synchronization mechanisms for each device. 

1. Disk Drives (DASD): Self-Clocking & Hard-Sectored Pulses 

https://en.wikipedia.org/wiki/IBM_729
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Early Direct Access Storage Devices (DASD)—such as the foundational IBM 350 RAMAC 

(1956)—could not rely on a fixed external clock because slight physical variations in the motor’s 

rotational speed (wow and flutter) would cause data corruption. 

● The Clock is on the Platter: Instead of the mainframe telling the disk when to read, the disk 

track generated its own clock. Data tracks were written using modulation techniques where 

every bit transition (or a dedicated parallel clock track) provided a steady electrical pulse. 

The read head picked up these flux transitions, allowing the controller to dynamically lock its 

timing directly to the physical speed of the spinning platter. 

● Index Pulses: For rotational synchronization (knowing where a track actually started), the 

disk spindle used physical or optical notches. As the platter spun, a sensor detected the notch 

and sent an Index Pulse to the mainframe channel, resetting the sector byte counters. 

2. Keyboards: Asynchronous Scancodes & Strobe Lines 

Early standalone terminal keyboards operated completely asynchronously from the mainframe. 

Mainframes could not waste precious CPU clock cycles waiting for a human to slowly press a key. 

● Solenoid & Magnetostrictive Delays: In the 1960s, typing a key did not immediately send a 

digital bitstream. Devices like early IBM terminal keyboards used mechanical bails or 

acoustic delay lines. Pressing a key latched a specific physical combination of sliders 

representing that character's code. 

● The Keyboard Strobe: Once the keys physically stabilized, a mechanical contact or photo-

sensor fired a Strobe signal down the interface wire. This strobe pulse explicitly acted as a 

miniature clock, telling the receiving control unit, "The human has struck a key, read these 

data lines right now." 

● The Interrupt Mechanism: The control unit caught this pulse, held the character in a tiny 1-

byte register, and asserted a hardware Interrupt to the mainframe CPU, forcing it to quickly 

pause its current task, ingest the byte, and return to processing. 

3. Video Display Units (VDUs): Local Buffering & Block Modes 

When cathode-ray tube (CRT) monitors replaced paper-wasting printers in the late 1960s and 1970s, 

they introduced a major synchronization challenge: a CRT requires its screen to be refreshed 50 to 60 

times a second to prevent flickering, which would completely overwhelm a mainframe's I/O channel 

if driven directly. 

● Local Buffer Synchronization: To solve this, VDUs (like the famous IBM 3270 terminal 

system) were engineered with internal hardware memory buffers. The VDU’s internal 

electronics read from this local memory buffer at its own native video timing rate 

(synchronized to the television-style horizontal and vertical flyback circuitry of the monitor) 

to continuously draw the text on the screen. 

● Block-Mode Asynchrony (The "Transmit" Key): When a user typed on a mainframe 

VDU, the characters were written only to the terminal's local buffer memory. The mainframe 

was entirely unaware of the typing. Only when the operator hit the ENTER or TRANSMIT 

key did the VDU lock out the keyboard, establish a synchronous or high-speed asynchronous 

handshake session with the mainframe control unit, and dump the entire screen buffer in one 

rapid, highly synchronized burst. 

https://en.wikipedia.org/wiki/IBM_350
https://en.wikipedia.org/wiki/IBM_3270
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Summary Architectural Impact: The Introduction of Channels 

To prevent these diverse timing requirements from crashing the system, IBM introduced the 

Channel Architecture with the System/360 in 1964. Channels were independent, miniature 

computers dedicated strictly to dealing with peripheral synchronization. The main CPU would 

simply tell a channel, "Go get a block of data from the disk," and walk away. The channel would 

handle all the complex strobes, index pulses, and buffer handshakes, only alerting the CPU via an 

interrupt when the data was safely sitting in main core memory. 

By the 1980s, VDUs were everywhere, on DEC, NCR, etc. How did the 

different companies cope? 

By the 1980s, Video Display Units (VDUs) had transitioned from luxury peripherals into the 

ubiquitous face of enterprise computing. However, the market was heavily fragmented. 

Because different computer manufacturers targeted completely distinct markets (minicomputers, 

financial systems, or corporate mainframes), they coped with the VDU boom through wildly 

contrasting design philosophies, engineering tricks, and business models. 

Directly comparing the market leaders reveals how their distinct paths shaped the era: 

Feature / 

Strategy 

DEC (Digital 

Equipment Corp.) 

NCR (National 

Cash Register) 

IBM 

(International 

Business 

Machines) 

"The Cloners" 

(Wyse, 

TeleVideo) 

Primary 

Industry 

Scientific, 

Engineering, 

Minicomputers 

Banking, Retail, 

Point-of-Sale 

(POS) 

Fortune 500 

Enterprise 

Mainframes 

Commodity 

Terminal 

Hardware 

Core 

Architecture 

Microprocessor-

Driven 

Asynchronous (Intel 

8080/Z80 parsing 

streams) 

Proprietary 

LAN & 

Intelligent 

Nodes (Local 

networks for 

transaction 

resilient systems) 

Synchronous 

Block-Mode 

(Coaxial networks 

offloading the 

central CPU) 

Multi-Standard 

Compatibility 

(Aggressive 

hardware cost-

cutting) 

Command 

Standard 

ANSI X3.64 Escape 

Sequences (Industry 

Open Standard) 

NCR Proprietary 

Protocols & 

Financial APIs 

IBM 3270 / SNA 

(Systems Network 

Architecture) 

Emulation 

Switches (Can 

replicate DEC, 

Lear-Siegler, 

Hazeltine) 

1. DEC: The Standard-Bearers (Software Intelligence) 

DEC fundamentally changed how the industry coped with terminal engineering when they 

introduced the DEC VT100 in late 1978. 

● The Microprocessor Revolution: Before the VT100, terminals were built using rigid, 

expensive, custom electronic logic gates. DEC decided to put a general-purpose Intel 8080 

https://www.ibm.com/docs/en/zos-basic-skills?topic=today-s360-turning-point-in-mainframe-history
https://vt100.net/shuford/terminal/dec.html
https://vt100.net/shuford/terminal/dec.html
https://en.wikipedia.org/wiki/VT100
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microprocessor inside the terminal. The terminal was effectively a computer whose only 

program was to draw text and talk to the serial port. 

● The ANSI Standard: Because the VT100 was software-driven via its internal ROM 

firmware, it could handle complex, standardized string commands called ANSI escape 

sequences. This allowed software developers to write applications that could move the 

cursor, scroll smoothly, or blink text on any computer, standardizing minicomputer 

interfaces. 

2. NCR: The Vertical Specialists (Transaction Resilience) 

NCR didn't sell general-purpose computers to scientists; they sold critical operational infrastructure 

to banks and department stores. They coped with the VDU boom by focusing heavily on local 

ruggedness and vertical business logic. 

● Intelligent Terminal Clusters: NCR terminals (like the 2260 series or later 1980s PC-based 

intelligent terminals like the NCR-3390) were built to protect transactions. If a cash register 

or teller terminal lost its connection to the bank's main computer, it couldn't simply go blank. 

NCR terminals frequently contained local storage and processors so they could queue 

financial transactions locally and upload them when the connection was restored. 

● Proprietary High-Spec Displays: Because retail clerks and bank tellers stared at text screens 

for 8–10 hours straight, NCR pioneered ultra-sharp monochrome displays. By the mid-1980s, 

they modified early PC architectures to display a custom 640x400 business-text mode that 

intentionally mimicked high-end mainframe terminal clarity to reduce operator eye strain. 

3. IBM: The Mainframe Dictators (Sheer Scale) 

IBM had already established the IBM 3270 standard, and they saw no reason to change it for the 

1980s. 

● Coaxial Cluster Controllers: While DEC allowed users to run a single RS-232 wire directly 

from a terminal to the computer, IBM forced terminals to route through a local "Cluster 

Controller" (like the IBM 3274) over thick, proprietary coaxial cables. 

● Strict Block Mode: IBM terminals remained entirely passive while a user filled out an on-

screen data form. The mainframe was spared from processing single keystrokes. Only when 

the operator hit "Enter" did the cluster controller package the entire screen's data and fire it 

across the network. This made the hardware incredibly expensive but highly efficient for 

serving thousands of users on a single mainframe. 

4. "The Cloners" (Wyse, TeleVideo): Hardware Agility 

By the mid-1980s, a new breed of independent terminal manufacturers emerged. Companies like 

Wyse Technology and TeleVideo realized that because DEC had popularized the open ANSI 

standard, they could build much cheaper hardware that emulated a VT100. 

● The Multi-Emulation Solution: To cope with the hundreds of competing software setups, 

these cloning companies built terminals with a "Setup" menu that let the user choose which 

terminal to mimic. You could buy a single Wyse terminal, flip a setting, and it would behave 

exactly like a DEC VT100, a Lear-Siegler ADM-3A, or a Hazeltine 1500. They won a 

massive share of the market purely on low cost and compatibility. 

https://en.wikipedia.org/wiki/Wyse
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How Operating Systems Handled the Chaos: termcap 

Because a university or business in the 1980s might have a DEC computer plugged into a mix of 

DEC, Wyse, and TeleVideo terminals, software engineers had to find a way to translate display 

commands. 

This directly led to the creation of termcap (Terminal Capabilities) and terminfo databases in 

early UNIX operating systems. When a user logged in, they set an environment variable (e.g., 

TERM=vt100). The operating system would look up that exact terminal in its text database to figure 

out exactly what bytes it needed to send to clear the screen or print bold text, allowing the chaotic 

ecosystem to seamlessly function together. 

All of these terminals were being updated asynchronously via these escape 

sequences from the mainframe, specifying row and column, correct? 

Not entirely. While that was 100% correct for minicomputer terminals like DEC, Wyse, and 

TeleVideo, it was fundamentally incorrect for IBM’s mainframe architecture. 

This distinction represents one of the greatest technological divides of 1980s computing. The 

industry split into two completely different methods for updating screens: Character-Stream 

Asynchronous (the escape sequence method) and Block-Oriented Synchronous (the buffer address 

method). 

Here is how the two paradigms actually worked: 

1. The Minicomputer Camp (DEC, Wyse, NCR, UNIX/VAX) 

For these systems, your statement is exactly right. They treated the terminal as an ongoing, live 

stream of text characters. 

● The Mechanism: The computer sent individual ASCII bytes down an RS-232 serial line. 

When it wanted to move the cursor, it injected a special escape sequence directly into that 

text stream. 

● The Code: To move the cursor to Row 10, Column 20 on a DEC VT100, the computer sent 

five distinct bytes: ESC [ 1 0 ; 2 0 H. 

● The Overhead: Because these terminals updated asynchronously on a character-by-character 

basis, every single time a user typed a letter, that character travelled down the wire to the 

computer, the computer's CPU processed it, and the computer sent it back (echoed it) to be 

drawn on the screen. 

2. The Mainframe Camp (IBM 3270 Systems) 

IBM mainframes did not use serial lines, they did not use ASCII, and they did not use row-and-

column escape sequences. 

Because a single mainframe had to support thousands of corporate users simultaneously, IBM could 

not afford to waste CPU cycles listening to individual keystrokes or processing raw text streams. 

Instead, they invented SBA (Set Buffer Address) Orders operating over synchronous networks. 
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● Linear Buffer Addressing: An IBM 3270 screen was not treated as a grid of rows and 

columns by the software. It was treated as a single, linear array of 1,920 memory slots (for a 

standard 84x24 screen). Instead of "Row 10, Column 20", the mainframe calculated the exact 

linear offset memory address (e.g., character slot 740) and sent a highly compressed binary 

command packet. 

● EBCDIC Data Streams: IBM used its own character set (EBCDIC, not ASCII). Instead of 

an escape character (0x1B), IBM used specific protocol bytes called "Orders". A typical 

packet started with a Write command, followed by a Set Buffer Address (SBA) byte, 

followed by a highly compressed 2-byte coordinate encoding the exact slot in the terminal's 

hardware memory. 

● Attribute Bytes: IBM screens were highly structured into fixed data entry fields. The 

mainframe sent down special "Attribute Bytes" that physically locked out certain parts of the 

screen. The terminal's local hardware automatically knew that a field was "numeric only," 

"protected text," or "invisible (for passwords)" without the mainframe ever having to track 

the cursor manually. 

● True Block updates: The mainframe only talked to the terminal when a program launched to 

paint a blank form, or when the user hit ENTER. When the user typed, the text appeared 

instantly on the screen because the terminal itself handled the typing locally. The mainframe 

CPU stayed completely idle until a massive block packet was fired back. 

Summary of the 1980s Divide 

Feature Minicomputer Terminals (DEC / 

Wyse) 

Mainframe Terminals (IBM 3270) 

Data Stream 

Type 

Asynchronous Serial Byte Stream Synchronous Block-Mode Packet 

Character Set ASCII EBCDIC 

Screen 

Addressing 

Row and Column inside an Escape 

Sequence (e.g., ESC [ 10;20H) 

Linear Memory Offset via an SBA 

(Set Buffer Address) Order 

Mainframe 

CPU Load 

High (Processes individual character 

echoes) 

Extremely Low (Only processes 

complete form submissions) 

 

Ok, in 2026, IBM and Unisys are the two majors. What policies are 

followed with their screens. 

In 2026, the legacy "green screens" of the 1980s are completely extinct as physical hardware, yet 

IBM* and Unisys still maintain strict, highly conservative structural policies regarding screen 

handling*. 

Because corporate mainframes power 90% of the world's biggest banks, airlines, and retailers, 

rewriting millions of lines of vintage COBOL or ALGOL code to natively support modern web 

interfaces is too risky and expensive. Instead, both companies handle display policies using a dual-

https://www.ibm.com/docs/en/zos-basic-skills?topic=networks-overview-mainframe-network-capabilities
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layer strategy: Under-the-Hood Legacy Preservation wrapped in a Modern Web/API Translation 

Layer. 

1. The Screen Handling Architectures: IBM vs. Unisys 

Both vendors treat user interfaces natively as structured, field-oriented data buffers, but they rely on 

entirely different software routing environments and protocol rules. 

+---------------------------------------------------------------------------------+ 

  

 |                       2026 MODERN USER ACCESSIBILITY                            | 

 |             (Web Browsers, Mobile Apps, Cloud Services, Java UIs)               | 

 +---------------------------------------------------------------------------------+ 

                                          | 

                                          v 

 +---------------------------------------------------------------------------------+ 

  

 |                      TRANSLATION & MODERNIZATION LAYER                          | 

 |             (REST APIs, HTML5 Refacing, Telnet-Encapsulated TCP/IP)             | 

 +---------------------------------------------------------------------------------+ 

  

                      |                                       | 

         (IBM TN3270 Protocol)                    (Unisys T27 Control Codes) 

                      v                                       v 

 +-----------------------------------------+ +-------------------------------------+ 

  

 |         IBM NATIVE CORE ENGINE          | |      UNISYS NATIVE CORE ENGINE      | 

 |  - CICS / TSO / ISPF Management  | |  - COMS (Communications Mgmt) | 

 |  - 3270 Block-Mode Buffering    | |  - T27 Field-Level Validation       | 

 |  - EBCDIC Character Encoding            | |  - 8-bit ASCII Variant Encoding     | 

 +-----------------------------------------+ +-------------------------------------+ 

IBM (z/OS Systems) 

● The Policy: Native terminal streams must format precisely to the IBM 3270 block-mode 

specification. 

● Under the Hood: IBM uses middleware like CICS (Customer Information Control 

System) to route transaction screen data, and TSO/ISPF for administrative command line 

displays. 

● Mechanism: Data is encoded in EBCDIC and relies on Set Buffer Address (SBA) orders. 

When an application changes a screen, it transmits only modified fields ("Read Modified") in 

structured packets over TN3270 (Telnet 3270) running on standard TCP/IP networks. 
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Unisys (ClearPath Dorado & Forward! Systems) 

● The Policy: Display states must strictly conform to the T27 terminal protocol and control 

codes. 

● Under the Hood: Unisys systems handle all program-to-terminal messaging using COMS 

(Communications Management System). COMS controls transcode routing, transactional 

database synchronization, and system recovery. 

● Mechanism: The business logic expects native T27-style messages. Unlike IBM's EBCDIC, 

Unisys traditionally relies on variations of 8-bit ASCII. COMS enforces strict station state 

policies; if an emulated screen disconnects mid-transaction, COMS preserves the terminal's 

logical state in queue memory to prevent financial data loss. 

2. Operational Integration Policies in 2026 

To keep these rigid 1970s protocols functional in modern cloud environments, IBM and Unisys 

dictate specific integration frameworks: 

A. Web-Refacing and HTML5 Overlays 

No modern bank or insurance clerk uses a green screen directly anymore. Instead, the current policy 

dictates automated re-facing. 

● Software running on the mainframe's edge captures the raw TN3270 or T27 data buffer 

streams. 

● A rendering engine dynamically maps the old text fields to modern graphical elements like 

drop-down boxes, text inputs, and submit buttons in a standard web browser. 

● To the end-user, it looks like a standard cloud application; to the mainframe core, it behaves 

exactly like a block-mode terminal terminal from 1982. 

B. API-First Automation & Screen Scraping 

For system-to-system automation (such as Robotic Process Automation or RPA), companies must 

interface directly with these screens. 

● IBM and Unisys provide HLLAPI (High-Level Language Application Program 

Interface) policies. 

● Instead of reading pixels on a display, modern automated software scripts use HLLAPI to 

programmatically read and inject characters into the exact character memory slots of the 

virtual 3270 or T27 screen buffer, bypassing a visual UI entirely. 

C. Absolute Backward Compatibility 

The ultimate ironclad policy for both companies is zero-breaking changes. An banking program 

compiled on an IBM mainframe in 1975 must be able to deploy its display map onto a z16 

mainframe without rewriting the underlying interface logic. The mainframe firmware handles the 

architectural time-travel seamlessly. 

** End of Page 
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