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MEMORANDUM
i
February 21, 19065
TC; Mr. R, B. Johnson

Mr. L. D, Stevens
Attached nre a batch of stories I prepared with your help on
the developiment of the disk file technology.

I would apprecinte very much your comments, corrections
and approval as soon as possible. ' '

In addition, 1 am asking Vic Witt and ¥, J. Wesley to review thoe
articles and, 1 will also check with Murray Lesser and J, A, Haddad.

Many thunks for your wonderful cooperation,
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1st line> (SAN JOSE: Early in IBM's develgp-

ment of the disk file there were
critics who ridiculed it as the ”S_afn
Jose meat slicer," Today, morg

than a decade since, the "folly" is

still producing technological offsp]rinq .
Those ubiquilous disk packs, now
tigech (SO oflen identified with System /3¢,
Jlare an example., In fact, this latdst
) 'fgeneratioﬁ' of disk files has beco{ne
a roulti~firmm multimillion dollar

business outside IBM, But the disk

()

technology story all began with on
IBM development -- the RAMAC
disk file,

2 inches RAMAC (Randorm Access Metholi
of Accounting and Control) starteci
with the first blush of success of |
the carly electronic data processihg
syslems of the 19505, . As businesls

interesl in data processing mountgd,

some snw a developing demand fo

more aczessible informnation in lapger

3inches hmernories. Specifically, this meTnt
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1t line> [gubstituting a mass storage and rfndom
access systems approach for the |
serial approach of the early magn{etic
tape systems,. |

The stage was set and the leadipg

players were Reynold B, J ohnson[/s o f
K w4 4 .
i te s Lg‘,«r bl ot
research and engineéring groupﬂ 1rP

Linch —he San Jose kakowatomy—iaiei ‘

‘iwasug:sg:«;em@,&d in 1952, i
] Seven years later, Rey J ohnsonl

was to be asked by a touring Nikiqa S.
Khrushchev, then Soviet premier,l
how RAMAC was developed. He l
gave this answer: C I

" A group of engineers and marke%ting
2 inches | people identified the needs in comlmerce
and industry for up-to-the --minutq
accurate information on inventoryi
and other fast-changing data. To! |
meet that need, they conceived a_nld
designed RAMAC, " |

Mr, Johnson, now an IRM F‘elhiwv,

recalls: |

3 inchss

"The RAMAC was a concept thz‘t
. Approved

[More] {End]
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1at line> ~c?-ystalliz.ed over many months anld.
involved -maﬁtyaﬁ—#:m;t.mostx of thd |
creative engineers hired during t‘l}e
~ |first year the San Jose Research

and Engineering laboratory was iy
operation. "

The concept of the file included

Linch a system of rotating disks on a shiaft
w1th information stored in magneth
tracks on the disks, and witlfjl mov}able
read-write heads which éould retr’ieve
or insert any record. | l

By 1963, a data processing sys‘t'[em

il using this concept was proposed, I

This evolved into the TBM 305 RAJMAC
2 inches lsystern, announced ir}ig%. Tts dﬁgkr
file consisted of 50 ikrzon—ox;gl;e coaited '
disks revolving at 1, 200 revélutiohs
per minute and held five millior; I
characters. Two years later, thel
disk file concept was incorporated

- i the TBEM 650 RAMAG Systém.
S "'he 300 and the 650-RAMAC estahlished

3 inches

the success of the fileroriented corfnputer. \
L : Approved : - S S—
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Ist line-> Data density on a disk is measured
today in bits per square inch, Th%::
first five milllon character RAMAiC
had about 2, 000 bits per square inlch.
Today's disk packs hold aboqt a q\{tarter
of a million bits per square inch oF
recording surface. |
1 inch Hindsight suygents the tl}'levitabif.ity
of success. But when the RAMACQ b
of succes o |

-file development was initiated, it J o

£
was considered a "high-risk devdlop- iy S ALL
A ! ! g 1Y y Wi ’ 3 LLXI‘/U’/
ment ! because magnetic drums ar}d
tape units were still new technolodies. L ,I’ 7’“") ,

| 4&%@; ; JLan A Srj

"t was not until many months of

Fxplaing Rey Johnson;

2 inches Assessment of nformation we gatheiared_ /
from field studies and visiting IBI\{[

. . - ~ ‘f@/’ -
salesmen that our confidence ro/g.e‘rf““ ' ,Q,'Ilfﬁra,é, J /)

to the level of enthusiasm, 4@4& S IR

e
AL, A obdo,
therr- rt\would be 4a- 1m};orta.§tAIBM

1

produet,ﬁpm '
"On the technical side, RAMAC

J led to many innovations, Our enq1neerimq

3inches \confidence roge as we overcame epch
oo : Approved
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1st line->

1 inch

2 inches

Wihigl

3 inches

as:
. The building of a laboratory
model of a disk file with 100 two-

Coatmg a disk with oxide by ‘

|spinning out the oxide agq-d—v‘eﬂﬂ-a&ehl

mixture from the center of the di%k.

and a half feet and two changes of
direction in less than a second anql

transferring information back and

Beforo the first RAMAC prefeel
Clilinenoly /chodéa—)n,
forred-£

wa,seve&—{-z&ans

gr@up«n«te@i@@émeﬁg%ﬁeeﬁng‘, the

concepl of an advanced disk file tdo
LAk Co »mc[»/’lf" A 7

WAda (L

major technical hurdle, " Mr., Johnson

recalled the main laboratory accpmplish

foot diameter disks and demonstratin

{ el
that they could be %pun w1thou 193\

or v1brdLlorl /Zuy‘.( ob ’PMWT" A@@z;

Spacing & reading head accur}ately
with a cushion of air under pressd[re.

Moving a reading head over gne

forth between punched cardsfand dlisks.

shape, 'Fhat] 1« 3 e tha"1 301 dlsk file

(3

f{ RN Ter SHIN

ﬂf@f*{ﬁ

ments

B

&(,{,;,,

A vi?( £ e
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In 1957, Research began developling

the concept of the replaceable sihgle

disk file and demonstrated that it |

¢ould have a capacity 100 times thelltv

q

k

H®)]
7]

evelopment resulted in the 1311 di
Reick file (50, 000 bits per square
ié;ch). | |

‘ vCQnti,nued research and deVélopn'llent,
dombined with new manufactufing '

t

n

uch as the 2311 disk pack file (100, 000

hits per square inch) and the éBli

modular disk file, now used with

Ig8)

ystern /360 (200, 000 bits per squafe
ihch), i
"Excepl for the voracious appetif

or data that computers ‘devejléped

[0)]

ubsequent to the first introduﬁction

O

{ large memories in RAMAC, " says

ey dahson, "the RAMAQ filé

o

eveloprent might not h’avé had the|

D

“pte

111,§act it did in the computern indus

B

Pica

1 /’ / :—, ot ‘
f the RAMAC, with more than ‘ ,(mf -
A - ] Pid ( “& & AT ,
tiwice the access speed. Engineerifng é:{(,[é" | .
. r"“.’
0, it

éc;hnology? made possible 1a£§rf pr’oducts

ey, 1

Number of Pixe oo -

Typewriter
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st line (SAN JOSE:; [fvolution of the randclm
access disk memory [rom enginedring
idea to IBM product in the 19503 '
‘|was as much the story of atimely
management decision as a technological
breakthrough.

By late 1903, the "wild ducks"

1 inch m the fledgling San Jose Labor'atoFy

had a kéy development, the read-
1 o vgizrite{ head which rode on a cushiop
of air, and had begun to buil,dk expefri—
mental equipment, But that was a‘
far ory from a multimillion dollaxl : '
‘|developrrent program. - l

& significant factor in bringing |

2 inches management attention to bear on tpe
new development was a memorandum

l
written October 8, 1954 by ¥, 7, ’

s
i
i
+

Wesley to his boss, I.. H, Lal\/[otl{e, '
now a member of the [13M board OF
directors, then head of the Data

: Procegsing Division, which enconjpassed

) ‘ . , : i
product development, , .

3 inches The subject was a new approachl

Approved S —r - e



COPY FOR THE IBM NEWS

>vaisiou/ Location i S— Editor, i Date.

WORKING HEAD: Disk Sidebar - 2 - Number of PiXewor o

Please type frorri line to line. Double Space. Indent 2 for paragraph,

Elite
Typewriter
Pica
Typewriter

Ist line> |to electronic data processing. T}}e
memo was significant because Ml

Wesley's judginent was accepted,

1\

The next month the RAMAC devel

J

p_

ment engineering program began
with T,. D. Stevens as senior engitneer

reopon%lble for developrnent of boith R £t /0.:*”5/

/ >-<;_=. o ” fi:ff’é;s '
1 inch dlsk file and the IBM 305 system,| Zeaidd /0l L ,,}‘v J

/.2, e (,c-wm(,zﬁv e m

e

SRR ‘ Wthh was to incorporate the first é‘b‘j (3 W
N i Alalea-yriart [
y - Commemlally avallable dlSk flle L3 ﬁ? L()’/,(»“"*ﬁ/f“ f{'d AP (A wf}

- s A ¢

A DA Ll

JUNERRRRESR

,,r

memory, 61\/[1" Stevens is now mapager Gt,.z ,_,“3 Ry uff .

of the Los Gatos laboratory, |

Mr, Wesley wrote in part: ”Th!s
entire present EDPM area is déVclted
to a serial storage approach‘ in th#
2 inches | form of magnetic tapes. I am con}vmced
that thlb %erlal approach is not I
what business needs to aecompliékk
the fundamental requiremen’@ fourfld
in the buginess accounting afeas.
We must immediately pro_ceéd on the
) basis of supplying-tremendoils storage
/ ktpauty and attack accountmg profolemé ‘

3 inches

J under the phﬂoqoph y of handlmg

, Approved
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Ist line-» |Jeach business transaction as it I

occurs, rather than under the pre}se‘nt
conceptions of 'batching! techniquf,s,
which are neenssary to magﬁetié
tape appfoache;:s,;,

"The real ideal way in which bu}siness
facts should be arranged, added tp,
1 inch deducted frpm and summarized,
, istfft,through a horizontal Storaége of|these

facts with the ability to 'reach in'

and use any single record at will.
Present tape approaches do ﬂothiqq

but_ solve present accounting?techriiques
at higher speeds than those vthiélh
' are provided by punched carcjl metbods,
2 inches I Thig is not new, nor is it exémctly |

what business needs in the way of

a new philosophy of employiriig elertronicsy,
"We mﬁst build storage an@ peripheral
equj}ltm'»\,cul, which can spread fout irito
individual accounts every buéines4;
;o fact (random access toraqe) and

allow operation of a new concept

Kl

inches
inches

for handling business information | ,
S L i B . Approvcd .
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IstIine> Jconcurrently with its inception, " I

Says Mr, Stevens, "As best] c‘an
recall it was Jerry (Jerrier A ) l
Haddad who thought up the name l
RAMAC, It first stood for Réndox{n

Access Memory Accounting I\/Iachfne.

Later, it was cha.nged to Random
1inch |Access Method of Accounting and
éon.trol, "
## # #
2 inchi;g

3 inches
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|change the whole concept of ‘data '

ﬁﬁ%ta of d%ta to be treated as uth"gb

Disk Problems

Typewritet

Elite

SAN JOSE: In 1954 the "wild duclfs f'
of the first laboratory here -- sofne
15 or so str'ong -~ were the firs’ﬁ
IBM employoeu to £z Ef:;t‘z;‘;*ad drink
¢ind i |
coffeo;\aurmg working hours, The y
also had a dream. '

+ Lou Ste\}erls, RAMAC systefn
;éeve1c>phl.ent engineer, recalls it:

"If we could develop a random

processmg by providing 1arge SCZ*.le éz‘h

A3 f&«l%‘*-

Henor "Mr, Stevens, now ma}aaqer

ment D1v151on’s Lou Gatos lg,boratory,
adds; | E
"That turned out to be true, . Arid
many of the' concepts that S;}stefn {
360 is based on weré’banter{ed ardund
in those days. The way the*édata

1% transferred in and out of. the

m;mhme by de%cmbmg fleld 1611th 3 »

of inf.olmn ation) wqg‘ pmt of thm RAMAC

“concopt, The 805 dit-umbtmt, Yies T

ﬁumbcr of Pix,.,.r S

Pica
Typewriter

F? ’Lfé.r:‘ M‘{? f&’ﬁﬁ"% v
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wd

variable record lengths by a
specific identifier in the instructipns, "

The key technical challenge,

says Mr, Stevens, was gettirig the
magnetic read-write head in bethen

closely spaced disks and follOwin\'b'

4 the disk surface with its ”hllls anfi

Valleys” at hlgh speed. : |

‘ "People thought we were craz/l

to talk about moving a magnetlc hlsad

at 100 inch per second Velomtlgsﬂl

and sticking it in between a rotatihg

disk and a 60-mile gale, " he sayd.

"Thal was considered sheen folly{

It was absurd, i
"But thé air beari ing head v;ias the

answor Lo glgh velodty movememi

i AN

by a very dedicated group of eng‘irlear}s,

One achlevement that ”}ms isur.\)lved

the storms of many ye: “LI":\ and ig

sl being used! 15 the ‘dl_sk;_‘ a,ioatlrfg'

U‘jl 4)&&‘;{&1“ ) 240 ] oy BVQ%W

other p] oblems were overcome ttiﬁ‘ \ .

Number of Pix oo ..
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PBays Mr, Stevens: "The, actual pajmt

and the spin b?%tmg techniques a“ia Lon - Lmu‘/@fd”“;; o

G%S@ﬂt‘l&l—ly unehmlg@&xcda,y m, '
What was it like to be part‘of a
small advanced engineering group

somewhat remote from the rest of

1 inch the company in those days?

"We had the aititude that we wete

‘going to do something the Woﬂd W?Sn't

vet quite ready for, " says IJQu Stejens.
"lhe absence of a plant and’ 1arge'i
scale operations allowed us the

opportunity to question the status

quo without feeling too far out, It
2 inché; was a lot of fun, .
"The environment was certainlyl

chduczgiitvg to some pretty original

thinking, Of course, when we got

Lot {"f Pl /A(«{

to the inI‘;’ﬁ of resddby- having t‘o, pr‘o]duce J 3 JQM‘”

thalwas-a reel problems,

the resources the 113]\/1 ‘

’ m Ot] r places, we WGIC at a dlqé B '
wﬁ, Zw«g ond -
" ’ ’ pprmcd ]
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|of the problem, so w@feltmlél’rq&ted

ie find-out exactly-what. the..eau,se

;the symptoms,. Pamshkinq detec ive

'wo1 or eveﬂed the culprit to be refated

Elite
- Typewritet

Pica

Typewriter

manufacturing skill.

"Then we all got a great shot inl

the arm when the company brough Tl
ey "54{% o, St DNl

some. %op -notch’ manuf.ag tuung me:{j ‘

to San Jose to develop a plarif for Fur

little wild duck project,® & N”z[ f'”{'"f’ '
There were a number of dlfflcu]1‘t ’Z |

technlcal probleme during RAMACF ot

development

”You‘ve seen the RAMAC 350

work with the arm diving m between

the disks, ! 1\/[r. otevens eﬂcplams ]

"We had the problem in the e early

days of Oecaswnally the arm mlsﬁm
the space between disks and hlttmp
the disk,
"There were many proposed sollutions
which secmed good, but we didn't |

really understand the basic cause

Was. rathw than pquehmg anel-«eamng

E3 +
s
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Ist line> to the design of the carriage and i

g
)

Stability, and we corrected it, "

At the time the 3056 systemtwas
under devel,opmént the IBM Cé)mpahy
was in the middle of an indus trlal
Besign—face -lifting, What wa‘s a

radically different machine m its
Linch basic hardware design thlfg:f';,qulred

the Solutlon of a new set of problerlns

rrelating. to phyulcal appearance

444

2 inches

N

© 3inches -f

Number of Pixe
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1st line> |ARMONK: As the concept of the
r'andom access memory was being

developed in San Jose, other new

-

technologies were also rapidly over-

taking computer designers. jThusi,

in retrospect, it may seem para—]

doxical that in the 305 system Whj{Ch

I inch, saw the introduction bf the RAMAF

memory, the decision was also I

made to stay with vacuum tubes rF.ther

than use transistors,
The stored pr-kogram co’ncejpt fo#

main memory was also still new {vhen

the RAMAC file memory was de-

veloped,

2 fnches Before IBM 's first internail Stoffed
program mermory W»‘as“ déveléped_
for the 701, the tranditional apprpach
to storage was the 'plug boa;r'd"
approach, which required a metig¢-
ulous wiring of the eircuits in a

machine in accordance with a

shecific sequence of instructions,|

e
i

3 inghes

Pica

Typewriter
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1st line-> Murray L. Lesser, director of
éystems technology, CHQ, recalls
his participation in the developmept
of the 305 RAMAC: |

"Most of us in those days were

plug board men, There were a ferv
stored program people, but not

Linch many. We decided that what we

¥

e :v~;‘wantéd"ito*"db in order to get a min

© . limum cost machine was to try to

| take the best of both worlds,

"We literally designed a lot of

lthat system around a table, We akked
, owselves what we could bes’cz do blv

- |stored program means and what bpst
2 iﬂcﬁe§ by plug boafd, We decided ?ne cFuld
| {transfer data.best with a stox:ed l
program «- that was alWays é | l
Inuisance 'in the __p.lug_board W1th aq
|those wires to string -~ but c;n.er
|could make decisions a lot e?ésiér
;or; a pblug board, -

-/ | "That's how we arriyed at'the
3 inches

oi"ganiz,atign of the 806 maéﬁine; :

~ Approved .
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F‘he decision-making was done on |
the plug board and the data transfdrs

on the stored program, and V\ée

forth between the two, "

* # #

provided control paths back and | o :

Number of Pxx._._.._....
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