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Subject: Binary &MergeSorting 

1,4. Time aeoumgtioaa for fmternaX merge sorting are one 

xoahwmmxad per racard for control1 p h ~ ~ 
ana mfcroascond 

par word par pa~s. 

1.5, Tims elasumptians for tape pzaesac are six micrcrsecandle 

per word per padas plus tape rsstaxt atop time. 


1.6, All items are the same length. 

(A run 
ie  defined 8 s  follows: Aasume, that two ordered blockra of 


f ~ u ritam@ea& as$ to be merged into an ordered group of eight 

items, The block length i o  four and thcs r 9 r ~ ’ ‘  


1, 7’. A program atetp %spermisellblo after each ~ ~ S W I I ~ ~ .  

i s  eight. ) 

2 ,  Equipment Atmurnptiona: 

2;2, Two high epeed tape8 to loparate concurrantly, once OA and 

one out, 


2,s. Eight 2-microsecond rnernoriee with a minimum of 216 

wordei, 


2, .ZlL, Thraa Gointinuoursl Stream Regletere (CSR). Two for holding 
the sfreramsa to be merged &ad one fo t  @toringthe merged 

ettsam, 

I 
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2, 5. The C Q X I ~ ~ O ~and equipment necessary &aeinccute automstica.Ily 
one tIrunl). (Dcffned in 1. 7. ) This flnclt~dohlthc acceasary 

comparing device. 

n
1-x. 



-- 

Starting addrears 
Syt@sfaa 
Field @dare 
Racord rsiae 
Block length (may be omitted from CSR 13) 

5, working Area8 In Memory: 
The use of memory is at the dbcration of the programmer, 

Hawever, to give an example, working area@far internal binary 
merge Borting and tape arorting are shown under 5.1, and 5.2. 

or 


Them are functional areas and a m  not intended to bs fixed area$ of 
mletrnoxy, 

5.2, , 

'-
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PQ HARVEST REPORT #11, Appendix #1 

Subject: Binary Merge Sorting 

The following suggestol a method of accompliahing 8 four (or eight, 
etc, 1 way merge uering the b a d c  concepts of the three continuous 
stream regirstere poatulated in Special Report $6, 

1, Asaumptione - Z'he internal &fa flow, control fnforrnation 
required, and assumptions are the same as Special Report 16 with 
the exception that four additional high speed tape units are required, 
making a total of eight high speed tape units. 

2, The method i p ~to have four input and four output taper (onlyone 
input and one output tape running at any given time] transferring 
information to and from the large memories. 

The four input tapes are treated as two pair8 of tapes for pxocaeafag. 
For purposear of clarity the input tape8 will be called, respectively, 
Tapes A, B, C, and I), Tape8 A and B dll  be considered a pair 
and likewise Tetpea C and D, 

The aparationa are: 

1, Read in parts of the A, BeC ,  and D blocks into memory, 
(A block f a  defined la 1. 7. of Special Report 160 1 

2. Merge A and B into AB. 

3, Merge C and D into GI). 

40 Merge AB and CD into ABCJS. 

5. Write ABCD ora on0 of the forr output tapes. 

AdvantageIS : 

1. Sorting times are lass  because the number of tape paaaeo 
are generally halved; however8 one additional tape parpa may be 
required. 
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2. For items of about two words or lesa In length the four 
way merge ahould continue to be tape limited, 

3. ordy one input and one output tape transfer hformaaon 
ajrfmultaneoua1y. 

Diaadvantagea: 


1. Eight tape unita are required inatead of four for a two way 
merge. 

2, About 2.5 timea ita many index quantitiea are required to 
control the flow of data as compared to the two way merge. 
(This r;lhouldbe of no concern in this machine, ) 

Summary: 

By passing each item through the Continuow Stream Registars 
twica for each tape pass, a four way merge can be achieved at 
about the same rate as a two way merge far Itamo of two words 
or less. For items of gresatar than two words in length, the four 
way merge: should give soma rspoad increase varying with the para-
meters involved. 

W. A. Hunt 




