
May 7, 1959 

Attached i0 a eomparislcm of the 3 amit and 4 unit binary serial 
files. It attempts to mBwer some of the queetione you raieed ln Our 
discuesion last week. 

M y  ConcluBion, that the 3 unit file ehould be puohed, rest8 
mainly on th@relative speed with which such a file could be produced. 
Satinfaction of &ABER requirement8 is the main objective. 

Your comments on the campariaon and the paseible value af 
the modal approach would be appreciated. 

EWC:jcj Planning Repreaentative 
Attarchmsnt Projsct 7000 
CC: 	 Mr. D.W. Pendsry

MT.D . W .  Swssrrey 
Dr. H. 0, Kolerky cL.L 
Mr. W .  J. Vitek 
Mr.  J .  R. Lyonsr 



Comgaxirnctn of Two Typtara of 18inary Serial Pile 

I Physicel Charorcterieticra 
A B 

Mo4uleas or unite par fUe 
Dirrk plates per unit 
Dtako/modulei for fnforrnatitm bits 

3 
22 

21 or 22 

4 
17 
16 

Total irdormatiorr diskr/fJle 
Total dirrk plates/fila 
Tracka per module 

64 
66 

5376 or 5632 

84 
tsa 

4096 

Pilie rotation 
File rotcnticsn ttjnrs 
Trader per diak plate 
Total trrckr per file 
WwmatisPn bit# per track 
704- 709- 7090 wordeltrack 

1880 rpm 
33-1/3 ms/rav. 
256 
32,768 

apprac. 18,432 
512 

STRETCH (EGG mode)wsrdo/track: 
Total wordrr per file (7090) 
Total word8 per file (STRETCH) 
Drta Trammission rats (72 bit werd) 

286 
16,777,214 
0,388,408 
144 UB 

11Addrasohg Charactrz&tice 

Aoeumingt IS  bits urrad for UIisS purpose 
Pile A 8 bite vertical cylinder, 6 bits accom arm, 1 bit head 
Ifla B 8 bita vertiuul crylirrder, 2 bits acceeg unit, 4 bite acctlse 

arm and 1 bit haad 

The attachad figures 1 (A) and 1 (El) ehaw the phyeical picture of thwm 
f134s. Figurer 2 (A) and 2 (B) show tho arrangement, by unit Or module, 
of the B C C Q ~ ~arm far  each fils. 

The physical nature of a dick file allowo partially random l o g i d  
urage, Two levels of randomnesse can be achieved. T h e e  lila between 
the strictly esguentld logical nature of tapee a.nd the fully randm logical 
nature of cove memory. 



Using disk f i les  a modified acsqutantial transmieaian bf long 
atrtaams of dsta is poesible. A l m  rendam acee~mfo the atar t  of a 
long blockof information ie gorribls. Once rrbrted the tranrmisrsion 
of idormation shcnald be continuous. Mechanically an occeam mech-
aaislm will be set ta the track arpateified by the addreee. Thereafter, 
data will be sent from, successive trraeka. The entire disk file may 
be conaiderag aa  a set of 256 concantric cylindsra, standing an and. 
Each cylind&hae 128 tracka, of idarmation in thsr vertical plane. 
To achieve sequential data $ruurnierion leuceaading acceare mechanism 
are positioned to the mame cylinder until we go from the last to the 
firrat. Hare the a c c e e ~masehaniem reteps in to the next cylinder. By
thie proceeo we may etep through dl the modules of the file with effec-
tively no track t@track ~ ~ c c e e e .  

The other level of randomness ie obtained by being able to 
suppress the autonnatic access mechanism sequencing. Two logical 
cancepta of ksdepsndamrt random acceaeing rehould be contsidered. 
First ic  random accaesing over the contents of the entire file. Second 
ie random Edccescl within particular modules of the file. Tho first type 
of accesssing occurs with Project SABER requiraunante, starage of 
libraries of arubroutines ,data tables, inventory information, dietribution 
accumulation procesecse. The eeccmd type occurs when one module may 
be ucad far Reading and mather fox Wri t iqg .  Xndependant moduleo may 
be used to collect particular types of information for eubaequcsnt proccseiulng. 
This type cslc accessing is the basic nature cd the Advanced Dirk File. 
The nature of this type crf randomness makes cylinder to cylinder acceee 
gapr unavoidablewithin the references to a given unit. This problem 
rnsy be srolved by providing multiple acceea axms for each module, How-
ewer, the nature of the ucsrrtrtbl required at  the program level, makes 
track addressing for sach track used, 8 felalaibls requirement. 

Therefore, a madal form of operation is proposed far binary 
ruerial fflwa, The mode should be alterable by programming, 

Sequential Mode - The addreesl wfll caum the accem mechaniarm 

specified to ba, set at the cylinder epcacifiad by the high order 8 

bits. The low order 00ven bitrr will rspecify the arm and head to 

be ursd far tha ertoxt of data transmission. Once started data flow 

will be continuaus in the usual mnse applicable to the using eyetern. 

i.8 .  , 704 - data continues until ffcopyff orders are surapended. Fox 

'llQ9*Q@W
&d #WRETCH the data flow continues until broken by the 

control word prcrceeeing. 




Random Mode - Each ~ c c e u srndrchaniam will act independently 

of any other acce88 mechanism. Cmtfnuous data fim will occur 

for a ma#i.mium af one track'# wsrk of informatian. Separate 

addrearsee will be aupplied for each track from which information 

i s  deairled. 


S t  1s worth pointing out that mparata block@ole cylinder61 could 
be used fndepandently with respect to mode. Thue, for example, the 
firrt  n cylinders may be umd aeguentially while the naxt 41&ck &iglit.bs 
coneiderad sae 3 m cylinderlnr, 1y1 fan:each m e e m  mechanism. 5hio  
wsuid imply a higher level af functisml utility thm is poariblts with 
the standard AdvancrvSd Dilsk Filea 

IV Programming Constraintsl 

Ultimately the urasfulneea of my disk file will be determined 
by the amount and complexity of the programming required to UOQ it. 
Two dietinct conditione of UBB muet be comaridered. The first is the UBO 
ofunique requeets i. a. , a new requert will be made anly after the pra-
vious requeat hrae been completed. Regardlee8 of the mode of operatian 
thta use of the straight forward binary address developed by the pragram 
i@handled only by the access decoder. No program problems occur. 
The oscond condition is the ocmtrance of random rsqueoto which must 
be analyaed by the program before being p r o c e ~ ~ ~ e d ,  One or two lavelr 
of control must be conslidered depending on the mode ofoperation, 

Sequential mode - The new requatat murt be ll&mlcedll in saquenee 
and a subroutine B ~ ~ V Q B ~  new diek reference when the oldto o t a r t  a 
request ir completed. For the control program a I1bit1lir required 
to indicate that tlae file ie h e y  or not bury. A control (Emtindi-
cate$ the number of requaetr already in the rtack, Thir murt be 
increased as requests are added and diminished ae they are rervired. 
For 7030 reyetems auoh a program COrmi8tfAof #nwi$ullstion af a 
control word coupled wifh an accaeianal fltranomitll to rrhift the 
lstest requclsts downward. For 709-7090 Prystems a program of 
approximately 16 inatructione, of which either 6 er 12 are executed 
io required. 
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Random mode - Rando~requasets developed while operating in 
the random mode appear at first glance to make the 3 unit file 
hard to uae. The following four progrreme Jndicste that the steps 
required to decade far either the 3 writ or 4 unit file a r e  of equal 
magnitude, 

These program8 operate an the bite marked tlPLATEttin 
figure 2 (A) for the 3 unit file. They operate on the blts markad 
ttUnittl in figure 2 (B)in the 4 unit file. Each progrsm leads to 
1& eet of control rubtoutinsa determined by the number of unit8 
in the file. Each control 8UbrOUtino caneists of apprsximartady 
16 steps a8 indicated in the earlier diecurrsion, 

3 Unit File l a t  Program Required 1 index register 

ANA MASK MASK OOOOOOOOf 111110 
ARS 1 
PAX 0 , l  
TXL ARM 1, 1, 20 Value of 6 bitls 20 to Mcrch. 1. 
T X L A R M 3 ,  1 ,  42 4 bite 43 to Mech. 3 
TRA A R M 2  21 6 bite 42 to Mech. 2. 

3 Unit Fils 2nd Program No index register 

ANA MASK MASK * OOOOOOOOI 111110 
SUB c3 cs m olalool 
TMI A R M 1  
SUB c2 c2 = 0101100 
TPL ARMS 
TRA A M 2  

4 Unit File l e t  Program Uahg 1 index register 

ANA MAGK MASK QOOOOOQOllOOOOOf 

ARS 5 
PAX 0, l
TXL ARM 1, 180 
TXL ARM 2,1,1 
TXL ARM 3,1,2 
TRA A R M 4  
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ANA MASK 

TZE ARM1 

SUB CI 
TMI ARM:@ 
TZE A R M 3  
TRA A R M 4  

v Coarstructicm 

Decoding schemer for the hardware of the 4 unit file are Btralght-
Zorward. Thai correapoading h C t t 0 n O  for the 3 unit fils rewire a olight 
Incrcalaaca in the amount of hardware required. A review af propored de-
codingl rchetnel, by Mr. John Lyonr of Project 7000 Enginesring, fnai-
catrsle that about 40 tramairtore are required far mzcaom nrschanirm decoding. 
Current @witching slloy junetlon tran~irtorswere the tranrirtox type COW 
sridarsad. These'are already being ulad in the Advanced DIek File. On ca 
full file thir adds abuut 70-88 transiaforo to existing elactmnic controls, 

Disauoarions between Mr. Lycvnr and Ban Jose rsprssantativsr 
have brought out a pararlble p x o b l ~ m ~This io the number of dirk. which 
can be physically contained in a fils, Ths present uppr bund ir 63 dirk 
platers but thips point rahbuld ba more fully explrared. The 3 unit file would 
require 66 diakr and the 4 unit fils;68 dinrks. The 22 arm atcew meah-
miam tseerne feraslbla. The 16 arm asce$a mechanism might present 
manufacturing difffcultieI. 

The binary hydraulicadder should be available einca it fa baing 
drvaloped for the STRETCHNigh Spaed Fil0 which will be dalivsrsd in 
late 1959. Therefore it wozllcz oppm.i,fearibla to cmWmut I 3 unit$I#ri$j 
0erh.l fi le to maat #%ABICR8eadllrras. 

VI Apglicatianr 

Btnsry Sari4 ICTIXra will p d d s  the compact large capacity a=-
ilfary 8t~ralgerequired fe2 storin;$ large blocks St tabular a d  library 
fnformatiacn, Requirements for thia type of etarage can be found in wind 
tunnel data reduction problame and wcrighte and parts listing8 requirements 
fox alraraft mmufacturtmr. Large rcale matrices rraociatsd with @para-
tionr rercsareh problems, Large mesh arrayr utarful in some partial differ-
eurtial equation procedures, gravemetric studiar and mabpnaWm&W calcda-
tions from petroleum calculation8 ahozlld find this type of mtorafp &#irable. 



Basically the ability to obtain bloclee of inforrnaWm randomly 
plue the ability to alter an8 rewrite alamentr af a lung file of informs-
tian is vital to ecientific computation procedures. Pragramrning ieyrtamar 
much 8 8  I1Manitorf1,Wo&-Dana3dff etc. ,wrsuld find the random wccsmi-
bility of library and rnarter ryetarn subroutines a major lsmrce of opara-
tianal ixnpmvement. W bare poarrible, fSPOOLfltachniguse would provider 
an equivalent ~ p e ~ a t t mto %ard to tape permitting ralectiva program 
procsmsing on a relative priority fras from the conatsaint of tape rcrqueneina;, 
Qthar 'f$POOLt,'l file, 3 units, to handletype operations would permit one 
rcslading carda, punchtng cordla, Luzd printing from cmt device au opposed 
k, pteparhg relatively rhort tapus wid manually transferring to other 
t a p  drives for proeerrrring. 

VII C O ~ C ~ U ~ ~ ~ W I B  

U f h g  the Advmotisd Disk Fir8 on binary 6yatame with decimal / /
addreBsing 8@ern# like a VQry4~ ~ x d m c . g ~ p n a l _  STRETCH has$pnc??t. 
the capability of dirsctly'mihipulatbg decimU data but this doe$ not 
make it derirable, Decimal addretereing would appear to require major 
altaxsptiolne of the 709-7090 lnrrtruction set. 

While the 4 unit binary srerial hag many desirable properties, 
development of the 9 unit file Beems to be more feasible, This feae-
ibility stern19from the lsrssctx number of changes frorn ther Advanced 
Fils program. The modal operation prsporsd will result in incratlaeed 
flexibility of disk ueago, hence Lnc~nasedueefulnsrs. The potential 
markst area of about 120 fitear juetlfies the effort required. 
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