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A Preliminary Study of
MSD-First Radix-Sorting Methed

Tetsuhisa ODA

Many kinds of sorting algorithms have been developed from the age of Punched Card
System. Nowadays, any sorting algorithm can be called either (1) internal sorting methed or (2)
external sorting method. Internal sorting method is used only when the number of records to be
sorted (N) is not so large for the internal memory of the computer system. Larger memory space
has become available with the aid of semiconductor technology. Therefore, it might be desired
to develop a new internal sorting methed which works efficiently for very large N on the
computer with huge internal memory space.

This study investigated the internal sorting algorithm which works well when N is very
large. The sorting algorithm presented in this study is developed for designing and constructing
a data base system, such as marketing-research data base. The algorithm could be called a kind
of radix-sorting method which starts at the most significant digit (MSD). After presenting the
algorithms and associated programs written in BASIC language, suggestions for improving these
algorithms are made. It is concluded that MSD-first radix-sorting method could be one of the
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most powerfull and applicable sorting methods in the near future.
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program 1 *kkkkkkkkk

count distribution

100 ' ***xkxkxkx  radix sort

11¢ option base 0

120 defint a-z

13¢ dim x1(1009¢) ,bl(1060),£1(2),s1(10),n(10)
140 dim x2(1000),b2(1000),£2(9),s2(10)

1572 initialize mx1l,mx2,mnl,mn2
160

170 mnl=9

180 ' L.iieieenn clear fl,sl,p

199 for i=0 to 9

200 f1(i)=0 :s1(i)=6 :p(i)=0

210 next i

L I data input

225 input "n=";n

230 for i=1 to n

2490 input x1(i),x2 (1)

250 Fl(x1(i))=f1(x1(i))+1 H

255 e et maximum & minimum value of x1,x2
260 if x1(i)>mx1l then mxl=x1(i)

265 if x1(i)<mnl then mnl=x1(i)

270 if x2(i)>mx2 then mx2=x2 (1)

275 if %x2(i)<mn2 then mn2=x2 (1)

280 next i

290 ' i e ee e e count sigma(f(i))

300 for i=mnl to mx1l

310 s1(i+1)=£f1(i)+sl (i)

320 next i

3300 ' L ieieeeoann lst pass

340 for i=1 to n

350 P(x1(i))=p(x1(i))+1

360 bl ( sl( x1(i) ) + o( x1(i) ) ) =1
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370 next i

38¢ !
390 !

.......... lebel 2

40@¢ for Jj=mnl to wmxl

410 if f1(j)=0 then goto 700

420 D i i clear f2,s2,p

43¢ for i=( to 9

440 £2(i)=0 :82(1)=0 :p(i)=0

450 next 1

460 e count f2

470 for i=sl(j)+1 to sl(j+1)

480 f2( x2( bl(i) ) y = f2( x2( bl(i) ) )+1
490 next 1

500 D e ee e count sigma (f2)

S10 for i=mn2 to mx2

520 s2(i+1)=Ff2(1)+s2(1i)

53@ next 1

540 L c e, 2nd pass

550 for i=sl(j)+1 to sl(j+1)

560 c=x2( bl(i) )

570 p(c) = p(c)+1

580 a=s2(c)+n(c)+sl(7)

590 b2 (a)=bl (i)

60@ next i

610 'okkkkkkkk*x gpace for the next lebel *xFFkkkkiksk
620 ' khkhkkhhhkhhkhhhkhhhhhkhhhhkhhhhhhhkhhhkhrhrrhrrrhbhkhhki
760 e ecceeeane loopl W —--———--eem— case fl(i)=0
710 next j

8CE ' iLiieieeen output procedure

810 print spc(s);"i";" data";spc(1l1l);"bl(i)";spc(7);

815 print "pass 1";spc(1l1l);"b2(i)";spc(6);"pass 2"
820 for i=1 to n

830 orint using "#EEEEY "1

840 print using "#";x1(1i);x2(i);

850 orint spc(10);

860 print using " HEEEEE";DL(1);

87¢ nrint spc(18);

8840 print using "#";x1(bl(i));x2(bl(i));
890 print spc(14);

900 print using " 4¥#EEE";Db2(1);

910 print spc(1¢);

920 print using "#";x1(b2(i));x2(b2(i))
930 next i

943 print:print:print

950 '

1600 end

progl

n=7 20

? 5,
3.
3

-4 g

Xl
o

X
e &
[0 IS I SR | IO O SV | B IR B s e O SV« I R IR TS e R S S}

R SNSRI B3 R SRS

O U B RO e

data bidi Fass 1 b2(i) pass 2
52 2 BE 20 85
34 24 8BS Q e
36 5 19 3 14
55 g 14 <] 19
19 2 34 2 34
43 3 36 3 36
78 [ 43 19 41
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3 14 19 48 [ 43
2 96 iz 46 15 44
18 48 15 44 12 46
i1 59 i9 41 i@ 48
12 46 i 52 i 52
i3 55 4 55 17 52
i4 72 11 59 4 55
15 44 13 35 13 55
i6 35 i7 52 18 55
7 52 ig S5 i1 59
ia 55 i6 55 16 65
139 41 7 7e 14 72
26 95 i4 72 7 78
FFE7TorsSL2 o5 TICETH
lgg ' EE R E RS RS &N radix sort program 2 EREEE R R XS X

105 ' extended for every INTEGER constants ( -32768 to +32767 )
110 option base 0
120 defint a-z
130 dim x1(20600),b1(2006),£1(255),s1(256),p(256)
140 dim x2(2000) ,b2(2000) ,£2(255),52(256)
150 ' teeeoccoon initialize mx1,mx2,mnl,mn2
160 mx1=0 :mx2=0
170 mnl=256:mn2=256
L}

180 " Leieeecene clear f1,sl,p
190 for i=0 to 255

200 £f1(i)=0 :sl(i)=0 :p(i)=0
210 next i

220 ' i eeeean data input

221 print "This program can treat every INTEGER constants. ( -32768 to +32767 )"
222 input "Please input filename of the data";fln$S

223 open "I",#1,fln¢

225 input "n=";n

230 for i=1 to n

240 input #1,dt

244 x1(1)=int (dt/256) :'x1 (i) := upper byte of dt
246 x2(1)=dt-x1(1)*256 :'x2(i) := lower byte of dt
248 x1(i)=x1(i) + 128 :'shift x1(1i)

250 Fl(x1(i))=f1l(x1(i))+1 :'count distribution

255 i eeccean maximum & maximum value of x1,x2

260 if x1(i)>mx1 then mxl=x1 (1)

265 if x1(i)<mnl then mnl=x1(1i)

270 if x2(i)>mx2 then wmx2=x2(1i)

275 if x2(i)<mn2 then mn2=x2 (i)

280 next i

285 close #1

290 ' ii oo enn count sigma (f(i))
295 print "** start **"

300 for i=mnl to mx1l

310 s1(i+1)=f1(i)+sl (i)

320 next i

33 " Lieeeeaeos lst pass

34¢ for i=1 to n

350 p(x1(i))=p(xl(i))+1

360 bl ( sl( x1(i) ) + p( x1(i) ) )=1
370 next i

380 ' seeeen oo

39¢ ' .....ce0.. lebel 2
400 for j=mnl to mx1l

410 if f1(j)=0 then goto 78¢ . goto label 1
420 i ieeesasene clear f2,s2,p

430 for i=0 to 255

440 £f2(i)=0 :s2(1)=0@ :0(i)=0

450 next i

460 D i eeeeceen count f2

470 for i=sl(j)+1 to sl (j+1)

480 £2( x2( bl(i) ) ) = f2¢ x2( »p1(i) ) )+1
490 next i

500 b i e eeeeas count sigma(f2)

51¢ for i=mn2 to nx2

520 s2(i+1)=f2(1)+s2(1)

530 next i
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54 D i iieeseses 2nd nass

55( for i=sl(3j)+1 to s1(j+1)

560 c=x2( P1l(1i) )

570 n(c) = w( )y +1

560 a=s2(c)+p(c)+sl(3)

500 h2(a)=h1(i)

Gon next i

GG ' kkkkxkkkkk* gnace for the next lebel **xxkxxdxk
,/\_25.", ' TR R R R R R R R R R R R R R R R R S R R R
780 0" e eeee.. label 1 —--mmmmm————— case fl(i)=0

710 next 3
715 rint "** comnleted **"

30 input "No you want to nrint the result ? ----- v/t kg s
740 1if (kyS="n") or (ky3="n") then end
900 ' .......... outnrut procedure

310 nrint:print snc(5);"i"tab(12)"data"tab (2 )"‘1(1)“'
215 orint tab(47)"nmass 1"tab (54)"p2 (i) "tabh (7 \) nass 2":rrint
for i=1 to n

~rint using "#FEELET;I;

235 dt=x1(1)-122:dt=dt*255:dt=dt+x2 (1

ca rrint tab (17);:orint using "HEHEE4ET; It

860 nrint tab(75);:br1nt using "EHEESEM; bl (1);

Q73 rsl=x1(bl(i))-122:rsl=rsl*256:rsl=rsl+x2(hl(i))
aon orint tan(dF);~nr1nt using "HEREHE"; rsl;

I orint tab(55);:print usina "HEEEHEY; b2(1);

aln rs2=x1(b2(1))-120:rs2=rs2*256:rs2=rs2+x2 (b2 (1))
920 nrint tab(70);:nrint using "#H4#FEE"; rs2

930G next i

94( nrint:nrint:nrint
asg !

1700 end

Prog92
This Pro9ram can treat everyY INTEGER constants. ( -32768 to +32767 )

Please input filename of the data? DT®1
n=? 58

*% start ks

*% comPleted %

Do You want to print the result ? ----- Y/7N? ¥

i data biCi) pass 1 b2(i> pass 2
1 -16704 14 -32653 14 -32653
2 -12779 12 -32320 12 -32328
3 -12330 28 -30598 28 -3859%¢
4 994 40 -30581 40 -38581
S -28946 16 -30096 16 -308096
6 18933 5 -2894¢ 5 -2894¢
7 -190 33 -23782 33 -23782
8 -8929 43 -19571 43 -19571
2 31755 35 -18660 35 -18660
10 26319 34 -17921 46 -17984
i1 14897 46 -17984 34 -17921
12 -32320 1 -16704 1 -16704
13 38765 48 -15918 48 -15918
14 -32653 31 -1398¢9 31 -13989
15 29899 2 -12779 2 -12779
16 -30096 3 -12338 3 -123380
17 25992 8 -8929 8 -8929
18 10500 39 -8869 39 -8869
19 3571 45 -8280 45 -8289
20 28885 26 -3397 26 -3397
21 26689 59 -3064 58 -30964
22 23463 7 -1980 7 -198
23 24172 24 450 24 458
24 4580 4 994 4 994
25 5500 19 3571 19 3571
26 -3397 38 4454 38 4454
27 24100 25 5500 25 5509
28 -38598 29 6795 29 6795
29 6795 44 7116 44 7116
30 18278 18 16500 18 18500
31 -13989 i1 14897 11 14897
32 18653 47 16092 47 16092
33 -23782 42 17255 42 17255
34 -17921 38 18278 30 18278
35 -18660 32 18653 32 18653

36 24692 6 18933 6 18933
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37
38
39
40
41
42
43
44
45
46
47
48
49
50

23423
4454
-8869
-308581
24673
17255
-19571
7116
-8280
-17984
16092
-15918
28186
-3064

N

B # A

20885
23463
23423
24172
24100
24692
24673
25992
26319
26689
28186
29899
30765
31755

20
37
22
27
23
41
36
17
10
21
49
1§
13

20885
23423
23463
241080
24172
24673
24692
25992
26319
26689
28186
29899
30765
31755



