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Bef ore we Get St artede.

his session focuses on the role of the IBM Mainframe. We are not focusing on:.

A The contributions of all of the other providers of information technology that were used

In the United States space program through the lunar landing. We look forward to them
telling their stories.

A The amazing other computing technologies used onboard the Apollo Command Module
or the Lunar Module

A Events (Skylab, Space Shuttle) which occurred after the lunar landing on 20 July 1969.

> #,( t7+1 1. <28u 72 &9&5<21& :+2 :25. &% 21
at the IBM Archives for his invaluable assistance!
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How do we Teach the Story of
the Mainframe?



How do we Explain the History of the Mainframe?

Special Characters

Feii b —n
tiawt=

(1I1]]]
ooooBooooooooo0000000000000000000000KN IlBooocooocoooooo0oooooENNNNNo0000000000
1234508700 0NRBUERTRINAZBNBIBTADNNIRVUBBITANVHLZQUSHTGANIRVUSHATRINIROUSHTRBINNIRBINERTIRNN
(RRRR] RRRRR AR R Rl RRRRRRER] RRRR AR R RN RN AR AR R R R AR R R RERR AR R R RERRRRRRRRRARAREE]
222222822222222222202222222202222222022222222222202222220222222022222002222222222
3333333033333333333303333333303333333033333333333303333330333333033333[0333333333
Yy Ry E Yy PRy RNy PR RY) PRy FRYY Yy PRy YYyYY
55555555505555555555550555555550555555505555555555550555555055555505555505555555
6666666666H666666666666H66666666H6666666H66666666666606666660666666H66566H666666
IRRRRRRRRRE] RRRRRRRRRRREI RARRRRARI RRRRERR] RRRRRRREEREEE RRRRREI RARREREI RARREY bARRR
sssssssnssssfBsssscsacsasshascassasfesassasMesssssNNNNNsNRNRNNAcHANRNRNANNNNssess

aszsls9sssssslssss9sslsssssssssssssss9sssssassssssssssssss

NBRTABNIRANUBRTRBLHLQUSBTUUNI RVUBRUTUHNOIROUBSHIBBNITIRNIUERT RN

Figure 4. Card Codes and Graphics for 64-Character Set
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And Sometimes Even This!
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No Matter What Your Business,
the Mainframe Can Help



Financial Hospitality Transportation

ANERICAN AIRLINES

For Banks of Every Size
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Let 0s Tell the Story
Mainframe as a Tool used in one of the
most Significant Technological
Achievements of all Time:

Landing on the Moon



Why Is the Space Program
Such a Good Story?

Altbés a story that
elements of a great story:

Life and death drama
Singularity of vision and purpose
Engaging, passionate characters

Technology (physics, chemistry,
electrical engineering, computer
sclence, materi al

Politics
Finance, Management

é and after al |l t
tribulations, a happy ending.

Do Po o Io

Do o To
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| t0s a Local Stor vy

A With 20,000 contractors and subcontractors,
virtually every state in the United States
contributed!

A Take New York, for example:

BM Poughkeepsie

BM Kingston

BM Fishkill

BM Endicott

BM Owego

USMA, West Point

Grumman Aerospace, Bethpage

¢ and many ot hers

To T JTo I Jo I Jx I
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| t 0s a T1 mely

2019 Is the:
A 50t anniversary of the lunar landing

A 55" anniversary of the announcement
of the IBM System/360

© 2019 IBM Corporation
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i DAILY 8 NEWS
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Jolts Colts
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Some People Believe that this was the Beginning

Presi dent John F.
speech before a Joint Session of Congress

nNFiI rst, | thib matian shoeld doimrait
itself to achieving the goal, before this decade is
out, of landing a man on the moon and returning
him safely to the Earth. No single space project in
this period will be more impressive to mankind, or
more important for the long-range exploration of
space; and none will be so difficult or expensive to

accompl i sh. o

© 2019 IBM Corporation

Kennedyos

PrZ%sng§,[1tlé%lin = Kennedy
1962 at Rice University

NWe choose to go to the M
and do the other things, not because they are

easy, but because they are hard; because that

goal will serve to organize and measure the best of

our energies and skills, because that challenge is

one that we are willing to accept, one we are

unwilling to postpone, and one we intend to win,

and the others, too. n
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Some Peopl e

Sputnik: First artificial satellite launch
4 October, 1957

© 2019 IBM Corporation
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Man Enters Spuce

‘So Close, o N Soviet Officer

Yet So Far, g4 B Orbits Globe
SighsCape ' |8 SR In 5-Ton Ship

U.S. Had Hoped | - “ AL Maximum Height Reached
For Own Launch d ! Q. | Reported As 188 Miles

ot et 8 e | YON BRAGNS BEACTION:
ol T To Keep Up, US.A
150 gkt ok e b Must Run Like Hell'
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Hobbs
Admits
1944

Yuri Gagarin: First human in space
11 April, 1962

h i

16



Per haps t h

Yalta Conference, 4-11 February 1945

© 2019 IBM Corporation
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Potsdam Conference, 17 July to 2 August 1945.
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The Stages of the US Space Program Leading up to the
Lunar Landing

Project Vanguard Project Mercury
A Goal: Launch a satellite into /. Goal: One human into earth
space orbit and return to earth
safely.
A During a highly publicized
launch on 6 December, 1957, /. Alan Shepard launches for a
the launch vehicle rises four 15 minute suborbital flight on
feet, sinks back, and explodes 5 May, 1961 and John Glenn
into an orbital flight on 20
A First satellite into space February, 1962

(Explorer 1), launched on a
Vanguard Rocket on 31
January, 1958

But the Soviet Union had
launched Yuri Gagarin into an
orbital flight on 12 April, 1961
But the Soviet Union had
launched Sputnik 1 on 4
October, 1957

© 2019 IBM Corporation
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Pre-Space Program: IBM SSEC

The IBM Selective Sequence Electronic Calculator
(SSEC)

A

A

Built at IBM Endicott, installed at 590 Madison Avenue,
NYC

Based on the electro-mechanical IBM Automatic
Sequence Controlled Calculator (Harvard Mark 1).

Electronic and electromechanical design

Arithmetic unit: Approximately 12,500 vacuum tubes
were used in the arithmetic unit, control, and its eight
high-speed registers, which had an access time of less
than one millisecond.

Control and slow speed registers: Consisted of 21,400
relays with an access time of 20 milliseconds.

Calculated position information of the moon and planets;
This data was the basis for data used later during the
Apollo program

© 2019 IBM Corporation
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Project Vanguard Computer v
Center >

A Established June 1957, Washington
D.C. with a backup in Poughkeepsie
N.Y.

A Consisted of an IBM 709 in each
location

A Supported orbital calculations and
tracking data for satellites

© 2019 IBM Corporation



IBM 709 Data Processing

System

A Vacuum tube technology

A 180 instructions

A Improved version of the IBM 704

Al ntroductionsghchhenifidaeat
(weod call them channel ¢

A 32,768 words of 36-bit word magnetic core
memory

A Could execute 42,000 addition or subtraction
Instructions per second

A Could multiply two 36-bit integers at a rate of
5000 per second

A An optional hardware emulator executed 704

© 2019 IBM Corporation
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Real Time Computer Center
(RTCC): Project Mercury

Established in 1960 at Goddard Space
Flight Center in Greenbelt, M.D.

Three IBM 7090s

Consolidated information from tracking
sites and launch control in Cape
Canaveral to provide a real-time
continually updated aircraft status

Special-purpose control
program/monitor with limited
multiprogramming capabilities

© 2019 IBM Corporation




IBM 7090 Data Processing
System

A Transistorized version of the IBM 709
A Six times faster
A Far more reliable

A Half the cost

A but still $63K a month in 1960 dollars
($540K in 2019 dollars)

A 32,768 words of 36-bit magnetic core
memory (same as 709)

© 2019 IBM Corporation




RTCC: Project Gemini

Had to control two spacecraft at
the same time

Five IBM 7094s, partitionable into:
A Two mission systems, one b/u

A One mission, one test/training, one
b/u

Still has a custom control
program/monitor, but commercial
off-the-shelf operating system
(IBSYS) begins to be used

© 2019 IBM Corporation
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