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SUBJECT~ A ~rogram for transferring binary information back and forth 
between paper ta~e and magnetic tape. 

To~ S&EC Group and Group 61 

From: Sheldon Best 

Date~ Septo l~ 1954 

Abstract: The program described in this memo can read 556 ta.?es from the 
paper ta.pe readers and blocks from any Magnetic tc:.pe unit. 
It can then punch this b~nary information out as 8. 556 tape 
or record it on any magnetic tape unit as a block which the 
input program can read in. Directions 'for using the program 
are mainly given in two diagrams of the manual intervention 
registers~ The rest of the memo is concerned with ex)luinins 
the diagrams and giving the details of the -program's operation. 

Introduction 

il.tpresent v binary information which if) to be read into the computer 
may be stored on a 556 paper ta.:Je or in a block on magnetic ta"?e. Thus 
a block is the magnetic tape equivalent of a 556 tape. Each block stored 
on magnetic taye' is identified by a block number and whenever a ~~et of 
blocks are stored on a given magnetic ta-::>e unit~ the blocks are C1I'ranged 
in order of increasing block numbers. The Grou'o 11 input program can~ 
under the Draper conditions p search for and read in one or more of these 
blocks 0 If'or a detailed description of a block ~ see a-ppendix Aq 

!flh d d' . 1. d . d t d 556 t f l e program un er l.SCUSSl.on 1S eS1gne a ~ ,~pes rom 
ei ther t.he photoelectric ta-pe rea,ler 9 l"'E'I'R~ or the mechanical tape reader i 

HTR~ and also blocks froI!l any tage unit9 (i.e. 9 units Oi 1» 2 or 3). The 
information read in is stored on the drums. 2 Fir~lly it may be written 
as either a 556 taoe for delayed or direct punching or as a block on one 
of the ta~e units 1, 2 or 30 

The reading and writing functions of this 'orogram are controlled by 
the left manual interventton register (LMIR)p the right manual interven­
tion register (RNIR)i and the upper and lower activate buttons (Uil8 and LAB). 
Control of the reading process will be discussed first. 

10 A copy will be filed in the tape room under the number 100-12-9054; or in 
t 'le event of future modifications I) the Jrd integer in this ti tIe may oe in­
creased by a small an'ount <> 

20 The information while stored on the drums may not be in the position indi­
cated t)y the drum addresseso Thus no attempt sho14.1d be made to operate a 
1JT"f~;ram read in this way. 



DOLo::> 12 

Silo Ll-O to ini t ia te reading. 

LMm, Heading Control 

[~ If--I o I"--i--E 
~ i Ng block number if necessary 

I 

u 
o Read b lock from MiT1Fo---
1 I! " II n 11 
2 fG Ie n "#=2 
:3 II n 1ft "I) 
4 Read 556 tape from PETR 
5 w " rt " MTR 

) 

I 7 Prepare to record on uni t W ~ (See Figo Z) 
~ 
i 
o Don 8 t stop after this reading proces~; 

~roceed at once with the writing process~ 

1 Stop afte~ this reading process 
I 
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'G.ci,.3 trJshed.: ,d.dci a range (whose drUJ:l addresses are in the ~lIR's) 

ldu :JllShed~ Subtract a range (whose drum addresses are in the HIli's) 

Both UAB <;tnd LAB pushed: Read in a block (or ta.pe), but add the contents 
of the RJ.IIIH. to the drum addresses. 

FIGUHE 1 
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Restart to initiate recording. 

RlvlIR» wri ting control 

M9 block number if necessary. 
(only used in replacing block M by block N; 
make 0 at other times) 

(Re-)record alack on MTil 
fI " " "12 
16 " Ii n=IFJ 

Record 556 tape for delayed uunching on MT#J 
Record 556 tape on direct -;}unch 

o Recor. d. \on selected MT unit; irrelevant if W is 4 or 5 
1 Re-recor~ 

]'IGLJ"RE 2 
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The Reading Process 

The ~IIR controls the reading as diagrammed in Fig. 1. The reading 
process is always initiated manually by starting over at 40(octal) 
(abbreviated SA40). 

Reading '}jlocks from magnetic tape: When reading a block from magnetic 
tapes the program searches for and reads in block N from unit U if either 
N or U has been changed since the last reading ~rocess and N is not O. 
If Nand U have not been changed or if N is as the next block on unit U 
is rea.d.. Ii and U are defined in Fig. 1. 

Combining tapes or blocks by multinle read-ins: By making the sign of 
LMIR a l~ the computer may be made to stop after the reading process; 
and another reading process may be initiated by another SA40. In this 
wayp any number of blocks and/or 556 tapes may be superimposed. 

Logging Titles: The information accumulated during the reading process 
has a logging title associated with it~ This logging title will be the 
same as that of the last 556 tape or block read which had a logging title 
wi th more characters in it than merely fb \2 • i.e •• in multi "9le read.-ins, 
later logging titles dis-place earlier ones exce-pt for the dummy logging 
title fbQ .. 

Sn blocks~ The ~ block associated with the stored information is always 
the same as that of the last 556 tape or block read in. 

ASSignment of C) lock numbers:: A block number is alwEiys associated with 
the information read in although use is made of this block number only 
if the information is then written unto a magnetic ta-pe unit as a hlock. 
':rne block number is assigned in this way: 

Io ·If the last thing read was a block from wagnetic tape» the nUJr­
ber of that block becomes thei-Jlock number for the stored 
information .. 

lIe If the last thing read was a 556 tape: 
(a.) and the LMIR has been changed since the last reading process 

and N is not 0, then N is the block number assigned to the 
stored information& 

(b) and the ~IIR hasuit been changed or it N is 0, then the block 
number is the third integer in the logging title if and only 
if the logging title contains two dashes, e.g., in the case 
of the logging title fb 100-0-300, the hlock numberwoul(l 
be 300. 'The logging title fb367lm626, however, doesn't 
assigned a block number. 

IIlo If nei ther rules I nor IIachieve assignment of the block number. it 
is one greater than the -:)lock nu:m.ber at the last wri ting -orocess. 

As soon as a block number is assi~~ed. it is displayed-in the indicator 
lights as the address of a~. frhe -hlock numb"~rs are always octal inte­
gere between 10 and776(octal)~ inclusive. 

Removing redundancies! outimizing; Du~ing reading~ a record is built up 
of the IOGations of all words read in. In this way all redunda.ncies due 
to some words being overwritten by others are remov~d and only the record 
of the last word stored in a given location remains. 
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The Writing Process 

The writing process is controlled by the RMIR as" diagrammed in j1ig. 
2.. The writing process is always initiated manually by a restart. This 
restart may be given if the computer stops after a re~ding process. The 
computer doesn I t stop after a reading process if the sign of the L)lIR is 
a 1. In this case the \Writing process is initiated automatically. After 
a writing process, the computer automatically initiates a reading proce~s 
if the ll-1 switch is OFF. If the ll-1 switch is ON t the computer stops. 
A restart at this time initiates another writing process, which writes 
the sc~me information in the form directed by the contents of the RMIR at 
the time of the restart. 

Punching 556 ta"pe s: The 556 tapes punched 'by this program have a visual 
title and a logging title. The -n+lblocks are subdivided every 100 
(octal) words.. Di tto blocks are punhced out whenever this saves tape. 
No ditto block extends past any drum address which is a multiple of 
2000(octal)9 out -n+lblocks up to length 64 may be dittoed. 

Recording blocks on magnetic tape: In order to record a block on magne­
tic tape, the unit involvedj·must either be positioned to within a pre­
viously recorded set of blocks or it must be -prepared +0 receive the 
block" To do the latter, the first octal digit, U .. of the LMIR ik made 
a 7 and the corresponding octal digit of the ~lIR is made equal to the 
unit number. With these settings t a SA40 marks off on the specified 
unit both the beginning and end of a null set of blocks. As blocks are 
recorded, the end marker is moved down the tape. 

If the number):! in the RMIR is 0, or if the RMIR is unchanged since 
the last writing process, recording block N consists in searching in the 
set ofntun-bered blocks for the block with the largest block number less 
than N and recording block N immediately following this block. ]linally, 
an end marker is -9ut down following block U to indicate that Nis: now the 
~ block in the seto 

If the RMIR has been changed and lv1 is not O,the process is exactly 
the same except that block N is recorded following the bloc][ with the 
largest block number less than M. This provides a way of replacing re­
corded blocks by others with different block numbers. 

Re-recording Dlocks on lviT: One of a. set of "blocks prevl.ously recorded on 
a magnetic ta-pe uni t3l1 may be modified individually by re-recording it 
provided that the modification doesn't involve lengtheniDg the block. 

The uni t mllst first be posi tioned to some\'lhere in the set of blocks. 

If the RtI'IIR is unchanged since the last writing ·process or if M is 0, 
(See J1'ig. 2), re-recording block U consists in searching for the old block 

J. Recording or re-recording on Unit 0 can only be done through the recor. 
ding circui ts of Uni t I by throwing a special locked swi tch.whioh ~ ihter­
changes units 0 and 1 as far as the oomputer is concerned. 
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N in the numbered set of blocks and replacing it with the new block N. 

If the RMIR has been changed and M is not 0, the re-recording -pro­
cess re~laces block-M by block N. 

Other Functions "of the Program 

This program has several less important functions which cannot be 
classified as either reading or writing processes~ After these special 
functions, the computer alwu.ys stops; and a subsequent restart will 
initiate a recording process. 

Adding a range: By putting the ini tial drum address 4 of a range" in the 
IJ,rIR» the final drum address in the RIvIIR, pushing the upper acti"ate 
button and starting over at 40, +O's may be added to the stored informa­
tion in every drum register lying within the range which wasn't'previous­
ly filled during a reading process. 

Subtracting a range: By putting the initial drum address in the LMIR. 
the final drum address in the BMlR, pushing the lower activate 'btitton 
and starting over at 40, every reference previously made to drum,regis­
ters \'Ii thin the range may be eliminated from the stored information. 

Adding a constant to drum addresses: If both the UAB and the LAB are 
pushed, starting over at 40 causes a 556 tape o~ a block to be read in 
a.s specified by the contents of the IJ:IIR except the drwn addresses have 
the contents of the RlvlIR added to them. 

4. A 1 in the sign digit indicates the buffer drum. 

********************* 

Anpendix A: the Form of Blocks 

The form of a block recorded on magnetic tape is shown in the follow­
ing diagramo 
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< ca. 7 'I' I Block N"l[ I Block N2 / 'I' ........ I Block NIII I [I cII:i77-

7 < HI < H2 • ( •••• < lim < 777 (octal) 

Diagram of & set of blocks; showln~ end markers and i~equali­
ties existing between blook numbers. 

Appendix B: Restriotions and comments 

The MIRls and the aotivate register are examined only immediately 
after some prooess bas been initiated manuallx. Their contents at other 
times is immaterial. 

The maximum number of drum groups which may be referred to by a 
tape (or tapes) read in by this program is 13. 

A block to be recorded on magnetic tape should be limited to 512 
words although at the present time a somewhat longer block is pOl3sible. 

When searching is taking pla.oe for a certa.in block, the nUtnper of 
the block being searched for appears in FF2 and the block number most 
recently found appears in IF3. 

INDIVIDUAL OOPIDISTRIBUTION: 

S&EC Staff Members 

Wo Attridge 

H. Benington 

C. Gaudette 

c. Gra.ndy 

J. Ishihara 

Do Israel 

R. Walquist 

Co R. Wieser 

E. Wolf 

C. Zraket 


