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There is described herein a method for the reordering
of a file whereby, after such reordering, the records con-
stituting the file are arranged such that the order of their
key walues is biased in a sequential direction. The file is
thus advantageously preconditioned for being sorted, par-
ticularly by a distribution sort technique. The method
first entails the performing of an internal sort by replace-
ment selection on the file to provide a plurality of strings
of records, the records constituting the respective strings
being in ordered sequences, the strings being consecu-
tively numbered as they are created in the internal sort,
viz., first to mth strings. If desired, the records in the
strings can be blocked, i.e., each block containing 1, 2,
.« ., k records as desired. The records are then written
onto a “direct access” storage device such as a disk or a
drum in a manner whereby the first block of the first
string is placed on the first sector of the first track of
the storage, the second block of the first string is placed

on the second sector of the first track, etc., the first block
of the second string is placed on the second sector of the
second track, the first block of the third string is placed
on the third sector of the third track, et seq. Thus, if By
represents the jth block of the ith string, then the blocks
are written onto the storage device as follows:
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With the records so arranged on the direct access storage
device, they are read diagonally therefrom, i.e., the first
block of the first string followed by the first block of
the second string et seq., then the second block of the
first string followed by the second block of the second
string, et seq., to produce a file having the order

By, Bay, « < « 5 Bmi, Byg, Baz, o e
B « -+, Bagy « -

With the placing of the blocks on the “direct access” stor-
age device in this manner, the arrangement is effected
whereby the beginning of the next block to be read/writ-
ten is rotationally adjacent to the end of the last block
which was read/written whereby latency and seek time
are significantly minimized. The reordering of the file
produced from the reading out of the blocks in the diag-
onal manner as described hereinabove can now be ad-
vantageously utilized in a distribution sort, such as of
the tag or record types.

« s Bmn



July 10, 1973 B. T. BENNETT ET AL T912,008
METHOD FOR REORDERING THE RECORDS OF A FILE
Filed Dec. 26, 1972 . ' 6 Sheets-Sheet 1

FI-G. 1 InPUT FILE

BENHE 130[32] 8 [28]19 16 23[26[3 [4 T afeofra] s [ea] o ]é5]2]18]15[31]10]29| e

FIG. 2
7 [12]22]a1]30]z] [ﬂs[mhe[u]zs[eﬁ] L34 ]mftr]2of24] [5T6[n[w]es]31] [2]nfts]z] [3]n]21]
(1 (2) (3) (4) (s) (6)

CYLINDER NUMBER

1 (1112 A 1516] 5)
2 E5 \V/ \v \V/ A
3 1118 .
NJ:‘;CE’; NOE o NEE FIG. 3
5 G| ol \e T[] |}
6 (1] il |
FIG. 4

| L1h2[1]8]3]4]5 6 2] 122]27]15119114]17[53l12 [15]29 21303223 26 20]ealzs]31]]



July 10,1973

B. T. BENNETT ETAL

T912,008

METHOD FOR REORDERING THE RECORDS OF A FILE
Filed Dec. 26, 1972

6 Sheets-Sheet 2

FIG. 5
.KEY
VALUE

STRINGS
FIG. 6

KEY
VALUE

FIG.7

REORDERED FILE

B

812 813 """"""" B1u
B2u |B21 | Bp |----m e B2u-1
B3u-1| B3u | B3 |------------




July 10, 1973

B. T. BENNETT ETAL

T912,008

METHOD FOR REORDERING THE RECORDS OF A FILE

Filed Dec. 26, 1972

6 Sheets-Sheet 3

FIG.8 +.[n]elia 10| 4 1[8[9 2[13’7 3[12 5
FIG.9 LOAD MAIN STORE AREA WITH G ITEMS FROM J10
PRIOR ART THE INPUT SEQUENGE. NO ITEMS ARE MARKED.
v 12
ARE ALL ITEMS MARKED 2

YES
", 0 ’\; 2
TEST FOR END END STRING. UNMARK MARKED
OF INPUT SEQUENCE ? ITEMS. START NEXT STRING.

16 NO -

A

COMPARE ITEM FROM INPUT
SEQUENCE WITH THE SMALLEST

UNMARKED ITEM IN MAIN STORE .

YES

L

/

/

i

23
APPEND UNMARKED ITEMS }—
IS THE INPUT sz LARGER ? IN MAIN STORE To
NO) YES CURRENT STRING IN ORDER
MARK THE INPUT ITEM
20 L SORT MARKED ITEMS IN MAIN
: STORE AND OUTPUT AS FINAL |
24
APPEND THE SMALLEST UNMARKED ITEM STRING
IN MAIN STORE TO CURRENT OUTPUT
STRING;, REPLAGE IT IN MAIN STORE BY
THE INPUT ITEM, END
\
18
FIG. 10
- .M - e
6 (10|11 (14 ’I 4’8 9[13 LZ 3I5712
(1) (2) (3)




July 10, 1973 B. T. BENNETT ET AL T912,008
‘ METHOD FOR REORDERING THE RECORDS OF A FILE

Filed Dec. 26, 1972 ‘ 6 Sheets-Sheet 4

CYLINDER NUMBER

FIG.H g NS
2)/00] 1ol |
3| AN

TRACK NUMBER 4([1] IIJA A
s 1] oa ]|
6 |[3]

1234567 8 9101 1213 14= ADDRESS

FIG.12 [8]r]2jwj4 s nfa]s]u]s]1]is]n
FIG. 13
r T A
tiefasjnln] [s[s]a]s]u6]u] [Tz
(1 (2) (3)

INPUT THE FIRST ITEM FROM | pg
EACH STRING TO BE MERGED.

‘ 28
\ i : :
Fl G. 14 SELECT THE SMALLEST ITEM. OUTPUT IT AND REPLACE/‘
PRIOR ART IT IF POSSIBLE WITH THE NEXT OCCURRING ITEM ON
THE SAME STRING
30—
ANY ITEMS LEFT TO BE MERGED ?
NO TES

END




July 10, 1973 B. T. BENNETT ETAL T912,008
METHOD FOR REORDERING THE RECORDS OF A FILE
Filed Dec. 26, 1972 6 Sheets~Sheet 5

1 23 456 7 891011 12 13 14 =RECORDS' KEYS
FIG.15 2131659 1(12]8(11]4]7(14]13[10|=ADDRESSES

FIG. 16
e i —~
141131101 71| 4 (1119]18{6]5]3]2]1
STRING 1 STRING 2

N
ot
»
>
o
~
o

9 10 11 12 13 14 ADDRESS
FIG. 17 |2/2]2 122ty 2f2)1f{2({2|1|1]sTRING NO.

FIG. 18 BT [2(10[4 3 1|8 [5(14{9]|7(13[1

\

6l112(al3]8[5[9(7 ,,.1011141312

BUCKET 2 BUCKET 1



July 10, 1973 'B. T. BENNETT ETAL T912,008

METHOD FOR REORDERING THE RECORDS OF A FILE

Filed Dec. 26, 1972 _ 6 Sheets-Sheet ¢
PTR(I)=I-1 I=1T06,
FIG. 19 BIN()~0  J=1T0S, |~ 40
F=~G, L=—1,IND=0

i

42 IND=1 7
NO YES
44 — J=NEXT BUCKET NUMBER
46 — EOF ?

NO YESL
48— I=~F REC(I)=NEXT RECORD, F = PTR (F) IND =1

50 BTM ()= 0 2
N ] T YEs
51— PROTOP(T] [BTM(I)=~T |~ 52
! ]
1
54 TOP(J)—]

f
56~ F02 | "

YES -

58~ Fle~L |

60~{  BTH(L)=0?
o LY

I-BTM(L) 6o~ L—L+1
OUTPUT REC(I) TO BUCKET (L) ]

, 64~ L>5?
10~  BTM(L)=TOP(L) ? NO LYES
717 NO YES /72 [=—1

BTM (L)~ PTR(I) BTM(L)~0, s
| PTR(D=F, F=1I | | PTR(I)=F,F=I
66~ |-Fic 2

YES NO
END

68'\




