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TO; 

M EM OHA NDUlVl. 

Mr. R. B.i Johnson 
Mr. L. D. Stevens 

.' 

F'ebrucu'y' 21, 1 ~)(j~3 

Attached arC a bcrtch of stories I prepared with your llelp on 
the d8vc.:lopJll I:,nt ()f the disk file technology. 

I wou] d :JpPY't:;cj;l tr' very much your comm c:;nts, cOY'ruc.th lUS 

and appl''-lVal a,~', :~;uon 0.0 poss'iblc.' , 
..... "'\i'-.· '.," , . '" 

In 8d(hUon, 1 am asking Vic Witt and F. J. WosL:y to review tho 
articles and, J will also check \vith Murray Lesser and J, A. Haddad. 

Nlany Uw,nk~) for YGur wonderful cooperaUon. 

HKJ:vjd 
A Uctcln [\ 0n L 

'. ,,/ .. 
~i .' 

Howard K: Janis 
IHM News 
ext. 72(A Anrll)i1k 

/- ('j.... 
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WORKING HEAD: Dh;l\~l 

~ 2 
Please type fron) line to line. Double Space. Indent 2 for paragraph. ~ .~ 

~~ :l~ 
a.! 1-<' ii:~ 

1st line->- SAN JUSE: Early in IBM's dcvel,p ~ 

ment oJ the disk Iile there were 

critics who ridiculed it as the liS, 
Jose rneat sli(~el'." Today, mol', 

than a dec:ade ~3ince, the I[fo11y" ii 

still producin(J technological offs9ring. 

ThoS0.! ubiquitolls d,h:;k packs, niw 

1 inch SO ofL(~n identified with System/390, 

2 inches 

~ inches 

. are an example. In fact, this lat4st 

"generation' of disk files has beco1ne 

a multi-·firm rnulUmillion dollar I 
businE)~,)s outside IBM ~ But the dis~ , 

technology story all began with onF 

IBM development - - the R/\MAC 

dh;k file. 

RAMAC (Hcllldom Access Methorl 
of l\ccounti ng and Control) starteq 

with the first blush of success of I 
the c!arJ.y electronic data processi!lg 

SYSLCHl;i of the 19fjO~3 .. As busino;::l~j 

intorc);:lL in daL::t Pl'occssiniJ HlOlmttcl, 

SOJ1lG ~i:lI.V a (l;,)lJclopinrJ ::lemanc1 fol 
more all,C:Es::;iblc~ ill [Ol'JnaUOll in larger 

mew orie:.:;. Specifjc,:ally I this me,nt 

________ Datc: __ _ 

Number of PiX-............ __ 
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WORKING HEAD, Ui:';ks __ ~.~ 

Please type from line to line, Double Space. loJent 2 for paragraph. 

l~t lioe--->- ;::Jub~;litutin(j a mass storage and r~1dom 

access systems approach for the I 
serial approach uf the early magnrtic 

tape systems. 

1 inch 

2 inches 

The stage was set and the leadipg 

plaYi:::r::l were n.cynold p,. J ohnsonrs. . I 
.I V ,~; I { I 

,( -. ,: II·; - ;.' \' i.<J.'t ;!i..lI-f.(.C·i1..-L·P ; 
researc:h and engineering group ii 
, t1 

San <i 0;:;0 J.!.io:1s':t~~~1"'Y, which· I 
w.as..J;).I''3';;of.+i.~ in 1952. 

Seven years later, Rey Johns01 

was to be asked by a touring Niki~a S. 

Khrushchev, then Soviet premier 1 
how RAMAC was developed. He 

________ . __ Datc~ ____ . 

ApprovedL....._~~_~--,---

[More) [End] 
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Please type from line 10 line, Double Space. Indent 2 for paragraph, 
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lst line-+- erystallil..',ed over many months a9d . 

1 inch 

involv8d .ma*Ji=4£:::H.:y:t.mostx of th~ 

creative engineers hired during tlte 

first year the San Jose Research I 
and En'jineering laboratory was i1 

operation. " 

The concept of the file included I 
p. system of rotating disks on a shrft 

With inforniation stored in miagne~c 

tracks on the disks, and with movr-ble 

read...,write heads which could ret~ieve 

or insert any record~ 

By 19b3, a data processing sys~em 

using this concept was proposed. I 
Thi;3 evolved into the IBM 305 RA¥AC 

2 inches, system I announced in 1956. Its d~sk 
- ~~----.-~------ .--

file consisted of 50 iron-oxide co*ed 

disk;3 revolving at 1, 200 revolutioflS 

e1' minute and held five mil~iol1 I 
charade rs. Two years later, th~ 

disk; filG coneept was incorporate~ 

'n th~) lBlVl 6bO RAMAO system. I, 
f'he BOu21pd the 650""0AT-JI.AC' esta~liShed 

'tWJ ;S;UCC.8;:';S, of the file r::oriented cornputer 

____ Date: __ _ 

. Number of pi~ __ 

[Marc) (EnJ] 
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Division/Locntion._ .~. . __ ._ 
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WORKING HEAD: DIF3ks - 4 

Editor 

Please type froll) line to line. Double Space. Indent 2 for paragraph. i 
~$ 

lst line->-

1 inch 

2 inchC/l 

Data dCrlRHy on a disk is mca~mred 
I 

oday in bit::; per ;3qmn'c inch, 'rhF 

first five million character RAM4C 

ad about 2, 000 bits per square inlch. 

oday1s disk packs hold about a q~arter 

f a million bits per square inch 1-
ccording surface. 

" Frind~.:;i.(Jht sU~J\JU;oit;:i the InevHabllity 

f succeS.'::i. But when the RAMA9 

lie development was initiated, it I 
as considered a "high-risk dev1lop­

. ent !! because magnetic drums a1d 

apG qnits were still new technoloqies~ 

!:xp1ains Hey Johnson; 

Number of. Pix __ _ 

Approvcct _______ ._. _____ -----.-. _. 

[More] [End] 
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WORKING HEAD: Dif;l\[:; - 5 Number of l'iL...--..-__ _ 

Please type from line to line. Double Space. Indent 2 for paragrapli. i 
~! 

) 

lstIine->- major technical hurdle. II Mr. 

recalled the main laboratory 

as: 

Jopnson 

accpmplis 

The building of a laboratOry I 

model of a disk file with 100 two-I 

foot diarneter 1isks and demonstrrtir:,s 
i/~~~:"/~fA.I'" 

:ments 

thal they could be spu,n w,' ithoufA~e . 
. !.J I ~ . .A ~ ___ • Ii d'1.,.;"'~ ... ·(.. -)t-.t..().,t .. ~:·'t,.., 

1 inchwr vibration. /t<.ltA a.,. /~r - L-' 

2 inches 

• Coating a disk with oxide by I 
. spinning out the oxide and vfrf'nio~ 

mixture from the center of the di~k. 

· Spacing a reading head accurp,telY 

with a cushion of air under press~re. 

• Moving a reading head ~ver gne 

anq a half feet anc~ two changes of I 
directton in less than a second an~ 

transferring information back andl 

forth between puncheq cards' and 9isks. 

BeforE)' the first RAMAC f'l"6jc-e:.l1 ?<,j .. <>'~"'" 
c:(tli···/'t(,·t .. ,('ttr. (L C,~~~)·;n,,'rt-- . 
W~ e~eH:-t:-l.A9:R&~Q...i~. the I e::peal' eh 

gr.GUp.t~-p·recllte+-efi<J·ifi€€~, the I 
concept O.f an advanced~ disk file t~ .. ';/ . 

• . -/ I , d ..k .A'D "-»-j T .. "'r~ (/'''1 ... "", C6· ..... ',,,,(.f'·J.:, . 7) r# . ...C . 

/J~,p.tl.·.ap.e; . ~~.{.:'(-l~. ~t,~:' tt,,} 1301 cUsk :fiile 
l,u.-. H .. ~tt-..... tl1A \ . I 

3 inches .. , 1 (l61~ r~O}1'1i. '~. ; <'~'''-I ... - ..... _ .. 
. , .~.~ lnu ~.. -v-,.t~;1. .' "'. . 

Approvc<u-,l ___ ~. __ ~ 

rMnrl'l rFndl 
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WORKING HEAD: Disks - 6 

Please type fro~ line to line. Double Space. Indent 2 for paragraph, i 
~~ 

) 

~t-o 

1st line+- I In 1957, Research began develo~ing 

the concept of the replaceab,le sirgle 

1 inch 

isk file and demons lrated that it I 
ould have a capacity 100 times th4t 

f the RAMAC, with more than ---, 
ice the access speed. Engineer~g 

evelopment resulted in the 1311 dijsk 

(50,000 bits per square 

Cqntinued research and develop~ent, 

ombinecl, with new manufactu~ingl 

t chnology, made possible later PrPducts 

uch as tho 2311 disk pack file (10q, 000 

its pE;Jr square inch) and the 2314 I, 
,oclplar' disk file I now used with I 

:z inches ystem/;3GO (2001 000 bits per squate 

I ' 
tlExoept for the voracious abpeti~e 

l' data that compu tel';=:; devel~ped I 
ubsequon L to tho Jil'st introduction/ 

f large memories in RAMAO I II sa~~ 

ley.J0i1l!!:;on, "the RAMAO fn~ /' 

e,ye10PWDllt might not have h~cl thel 
3 incbc3. i , ' : , ' .. "'" ~ npgct it diq in the oompute11 ind,us}ry, 11 

=II' =If =IF =IF 

". 

Datc",-__ 

Number of Pix'---__ 

~_,_-9'JP i 
~!Q.S/G6 

IBM Alrnv5 Ar2-nCLl~ 

Appro\'ecL"~~~._~~ 

[More] [End] 
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WORKING HEAD; 

~ ~ Plel]se type frolT,l Iiqc to lin~: Double Space. I:1dent 2 for pnJ'Ugraph. ~ po 

~8. ::18-

) 

~~ ~H' 

1st line:->- SAN JOSE: Fvolution of the rand9rn 

1 inch 

access dh;k lrlemory :from engine4ring 

idea to IBM product in the 1950s I 
was as much the story of at imelyl 

management decision aE; a technolpgical 

breakthrough. 

By late 1953, the "wild ducks If 
~ ! c, 

it~ the fledgling San Jose Laboratory 

had a key deVelopment, the read-I 

. write head which rode on a cushior 

of air! anq had begun to build exp;ri­

mental equipment. But that was 1 
far: cry fror(l a multimillion dollarj 

developn:!ent program~ 

fA significant factor in bringing I 
~ jnche~ lYf;:magoment attention to bearl on tpe 

new devdoprnent was a memoran~um 

written October. 81 1954 by F" J, I 
Wesley to hts boss 1 J! ~ }I" LaMot~e I 

now c:l nJember of the IDNI board 0t 

CUredOl1f-; J then heaq of the Data ! 
Pr0Ce~ltljnlJ Pjvi:~tonl Wl~ich e~c01passed 

Pr'?c!llct cl8volopmen t, . 

rrho suh.Ject waS a new approac~ 

Number of Pix--____ _ 
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') Division/Locatioll...- Editor· _______ . ____ . __ Daf"e-e __ _ 

WORKING HEAD: Disk f;idcbar - 2. 

i 
!l~ 
1Ill-< 

Please type from line to line. Double Sl'l8ce. Indent 2 for parnsraph. 

1st line--+- to electronic data processing. T~e 

memo was sicJnificant because M1. 
Wesley's judgment was accepted., 

4P The next month the RAMAC develpp­

ment engineering program began I 
with L. D. Stevens as senior Emgipeer 

J inch 

responsible for development of bo~h I ./1 / .'" ,')' .it;.l.ll25L,~ 
Qisk file and the IBM 305 system,' Ct,'1.t l lHi ,'d ).£... f \. - , c.:",' .:,~)fr ) 

!" ~.; "t~~-1..!.~p"-' J;·JRrn-1 
which was to incorporate the firstl '< '_J ~").o . '(I7. . .(.)~"',,'" 1j"", .. 

\ ,,'.t.-a~"f')'t.#.,·1f1 .,((.tt·· .,'! • 

oomrne rCia~~ .. !:~~~I_~.bl:.~iS~_~i~~._I .. " j ~"l.,(f~~ •. r· f;I:A.-"~' /~I'(AV~) 
,:m.emory~ {"Mr. Stevens is now mapager Ot:~~.'·4(:~"'}"l"'·'·t"·l'V .. ~.f, 

of the Los Gatos laboratory, 

Mr.! Wesley wrote in part: JlThr 

entire present EDPM area is devgted 

to a serial storage approach in tht 

2 inches forrrl of magnetic tapes. r am coqvinced 

Approvcl,1.(! ~_ 
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" Division/ Location __ """ ' __ ' ___ '_' .-__ , . ___ _ _-__ F..ditor __ 

WORKING lIEAD: Disk Sidebar :- 3 

Please type from line to line. Double Space. Indent 2 for paragraph. 

) 

1st line+ each business transaction as it 

occurs, rather than under the preFent 

conceptions of 'batching' techniqufs, 

which arc ncc;:::!;:lary to magnetic I 
tape approach(;::.l, I_ 

liThe real ideal way in which bUt'3iness 

fa~_~s should be arranged, added tp, 
,-

I inch d~~llcted fr?r:q and summarized, I 

2 inches 

} inche~ 

, is 'through p, hori2lontal storage oflthese 

facts with the ability to 'reach in I I 
and use any single record at wil1.1 

Present tape approaches do nothiqg 

but solve present accountingtech9iques 

at higher speeds than those which I 
are provided by puncheq card m('t~ods t 

Thiqis not new? nor is it exactly I 
what business needs in the v/ay of I 

\ 

a new philosophy of employi~g elel~tronic 

"We rrplst build storage an~ 'per~pheral 

eqldpn1c~IlL whkh call ~ipread out i9LO 

tpcHvlLinal accounts every bU~ines~ 

tact {l'c~nclonl 8,CCI2$S Fjtorage~ and I 
8)10w operP,tion of I1pe\v con~ept I 
,f<)Xl handHng business infoNn~tion I 

Number of PiL-, __ ' -

"" ,. 
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Division/LocatioIL. Editor ___ . 

WORKING HEAD; Disk Sidebar,... 1 

Please type from line to line~ Double Spaze. Indent 2 for paragraph. 

1 inch 

2 inch~ 

) 

conC)lrrel1tly with its inception. " I 
Says Ml'. Stevens, "As best I crn 

recallit wm3 Jerry (Jerrior A. ) 

Haddad who thought up the name 

RAMAC. It first stood for Randof1 

Access Memory Accounting Machfne. 

Later, it was changed to Random I 
~eces~ Me~:rlOd of Accounting and I 
" ., 

Contro~~ " 

# # # # 

/' 

I 
I 
I 
I 
,. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
, 

I Approved 

__ .Datp--p __ _ 

NUPlber of Ph ..... · _...,.....--

'f -

'. , t: 
" 
\"'-

t;: 
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WORKING HEAD: Disk Problr'rm1 Number ()f Pix..-_-. -

Pieas~ type from line to line. Double Space. Indent 2 for paragraph. i 
lot line'+ 

1 inch 

2 inches 

~~ 1J.Ir-

SAN JOSE: In 19b4 the rtwild duc~s rt 

of the first laboratory here -- sorre 

15 or $0 strong :-- were the first I 
IBM employees to E::;;l~.;:;~j;~ dri~ 
U~.,~.{ s)-);.~t(!' .. 

cO£feeAaUrIng~orking hours. Th~y 
also had a dream. " I 
;,i Lou Stevens, RAMAC system I 

<,\ 

~evelopment engineer, recalls it:1 
"If we could develop a random I 

, aCCEl$S disk file capability, ~e wqud 

change the whole concept of datal 

processing by providing large -sc~e elf' 'V.k"t-·t tU,,(!~lr'~.'~ , 

~"Q .~t~v'l·::tt. ... 
merITO! ", •. !! Mr. Stevens, now malnager 

of the Advanecd System;:; Developt 

m'ept Division's Los Gatosl~boratory, 

addsl 

HThat ttlfned opt to be true, . A1d 
, ' 

rn9JlY of the concepts that system{ 

360 is b~sed on were bantered ar1und 

iI1 those qays, The way the, data 

is tr£.j.nsfe rred in ,ami out of the 

rp.~clline by describing- fieldJenguls 

(SQtf-l of (lata to be treated as unit:f 

of ipformo.tion) WC!,q part of t.he HfjMAC 
, .' ", ',. __ • Appro)'c~~~ 

c'oncopt, 'Thf;1 SOf5 did jn~)r Hrclt! 'Yi~ l;kt~ L.,t.-~;~"r-
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) . . ~ 

WORKING HEAD; Disk l-lroble mr:i - 2, 

~ t 
Please type from ... line to line. Double Space. IndeDt 2 for paragraph. ~ ~ 

. ·T·· I' .. I • ~~ 11~ 

) 

,.,'L(.Q ~.,I O¥'H .. dAC 'l' . !Ill-< ii:H' 
lst line+ It: ~~.::L-ft91Ji1.a.€a..£;i.eif4-fflftrlm btlE des 1r~bo d 

~ variable record lengths by a I 
specific identifier in the instrucu.pns. II 

The key technical challenge, I 
says Mr. Stevens 1 was getting tht . 

magnE:tic readrwrite head in betwpen 

closely spaeed disks and followin~ 

1 inel! . the disk surface with its "hills an~ 
, ' 

yalleys II at high speed! 

";People thought we were crazy I 
tp talk about moving a magnetic hracl 

:2 .inches 

Number of l'iL-...,.. __ _ 
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WORKING HEAD: Disk Problems - 3 

Please type (rort:! line to line. Double Space. ladellt 2 for paragraph. 

1st Jine-t-

1 inch 

s~:H-a1±~·HnGl.j,ange:d::t0day. ft, ' I 
What wa~l it like to be part of a I 

mall advanced engineering grouP/ 

omewhat remote from the rest of 

he ;r;::ompany in those days? I 
P:We had the attitude that we we1e 

oing to do something the world wrsn't 

et quite ready for, q says I~ou Sterens. 

!IThe absence of a plant and! large t 
cale operations allowed us the 

pportunUy to qU8s tion thE) status 

uq Wm101..tt feeling too far out, Itl 
~ i!lche~ aq C:!: ~ot of fun, I 

HThe eIl-vLropment was certainl~ 

cQndu€t~vfJ to some pretty originall 

inking ~ ~f course, when we got I 
a the point of ~1'Y"lmvil1g to pro~uce{~ 

J~;,. '.1 -

, r,t-w-a,g..~ pe;;ll prpPlefhf~;,:t'ithoutl 

Number of Pi ..... x __ _ 

.h~ l,'QQOknI 08R thE:) n3,M9;rhp~ny hrd 

:n' ptj10P pl[~CfJQ 1 Wf,:J we{;\?; C3.,t ~ dis -j " : 
"'Jl'ian tage : 1t taKf?t:] tilne to Fuild 'I"~ \ l,U;;"O ,Ot",r'" . , .. ' 

ApprO\·cd.~ _____ " ',_' _" _,_~-,-,.",,= 

"',.'-\ 

'.j; .. :, 
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WORKING llEAQ: Disk 1.lrobl81n:3 - 4 

Please type from line to line. DoubJe Spa~. Indent 2 for paragraph. 

1st line-).-

1 inch 

2 inches 

) 

anufacturing skill. 

technioal problems during RAMAq 

development. 

"You've seen the RAMAO 350 

wor~! with the arm diving inbetwren 

the disks! !1Mr! StevenEj explains.1 

"We had the problem iq t~~yarly I 
---------"---~ , 

deWS of occasionally the arm mis~ing 

the space petweeq disks and hittin~ 

the disk, 

"'There were many proposed soJjutions 

which scomcd good, but we didn't I 
r~Cllly llnderstq.nd the basic cause I 
ot the :prob~mll, .80 w&..felt-·"GeHfJ'frt~d 

Wcfing·~'ot+t·'exEtctly"wf:±at.t~~ I 
wfisraUio:p .than.1),atchirl'iJ·and.-ettrh~g 

.' f r 
thEJPy-rnptQln.s. .... pctinstaking detective 

work revenled the culprit to 'be re~ated 

Number of PiL..... .. __ . '_ . 

, .... ,-

r'l.' ...... ~, rr. ...... ·n 

. 
" 
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WORKING HEAD: Dislc P rublCHl ~J ~: ,... .J 

! 
Please type fro", line to line. Double Space. Indent 2 for paragraph. ] 

$8-
IIlP 

) 

lst line-r ,0 the design of the c;:arriage and its, 

1 inch 

lability, anq we corrected it. " 

At the time the 305 system was I 
nder dev8Lopment tho IBM Comp1ny 

as in the middle of an industrial I 
, 

esign-face -lifting. What was a 

adically (Efferent machine in its 
chIs t7 

asiG hardware qesign thus :requir~d , ' 1\, 
h§ sO~).ltion of a new set of problers 

,e~ating to physica~ appearant;e, 
, , . 

=# =# if =# 

I 
I 
I 
I 
I 
I 
I 
1 
, I 
I 
I 
. f 

I· 
I 
I 

, _____ -'-..;::., .. _' ___ batc-_ 

Number of PiL-..._. _ 

I",.' 

Approvca.d --,---,,-~~-'--;-;--:-:-,-,-~~' 
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WORKINOHEAO; .>0,) i"y,:,LCHJ 

i 
:!l~ 

?lea~e type fron) line t() line. Double Sp.\ce. Indent 2 for paragraph. 

ls~ line->-

1 inch 

) .\~ 

!lit-< 

~RMONK; As the concept of the I 
random access memory was beilig 

developed in San Jose, other new I 
technologies were also rapid,ly ovrr­

taking computer designers, ThU~, 

in retrospect, it may seem para-I 

doxica+ that in the 305 system wh~Ch 

t3p-W the introduction of the RAMAp 

mernory, the decision was also 

made to stay with vacuum tubes rrther 

than use transistors, 

The stored program concept fot 

main memory was al$o still new tvhen 

the BAI\;lAC file rrlemory was de,../ 

yeloped, 

Before IBl\Jj:! S ftrs,t internal stoted 

proc;rram ;t11eH).ory was developed I 
for thE) 70t, the, tranditional Japprpach 

to $torage wa;~ the flplug board!! I 
approach~ which required a metiq­

ulo\.l.s wiring of tl10 circuits in a t 

m0c1,1~ne tn qC~QX'dqncp' with fl I, 
f3.tlEl~WG qElqw:~nQO of j:r1,struchons., 

ApproVC(l--' ~-

._~ Dale~_-,--

Number ·ofl'jlL. ____ .. _ 

.. 
" .... ",,,,,~.: v 1, 

--.. --.. -, :~ 
fMc.fp.l fEnd! 
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i 
WORKING HEAl); 305 3y ~~ tern - - 2 

Please type fron~lilJe to line. Double Space. Indent 2 for paragraph. 

;; 

t 
~8. 
Ill~ 

lst line+- Murray L. Lesser, director of I 
systems technology, CEQ, recallT 

his p(lrticipation in the developmert 

of the 305 RAMAC: 

"Most of us in those days were I 
plug boarct men. There were a fer 

storeq program people, but not 

1 inch m91lY. We decided that what we 

wantedlo do in order to get a mini 

irn1ill1 cQst machine was to try to 

,'tak~ the best of both worlds, . 

IIWI2} literally designed a lot of 

tha-t system arou,nd a table, We aFked 

ourselves what we. could best do by 

stored program means and what brst 

by plug board, We decidedpne CfUld 

, t;r(lnsfer data best with q stored I 
, 
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