AARDVARK
DATA SHEET

sussECT: A Multirle rurrose Nemory Sorting Subreutine
Snd Arrlication Exanrle

PURFOSE AND INTRODUCTION

Purrose of this Bata Sheel is Lo define and describe an extremsly

or ‘direct access’ file resident
of Sirins or numeric dsta in either
ascending on descending order - withoul dislurbing Lhe orisinal record
conte
SORTING - THE GENERAL PROELEH
Saoner or

to sort. There are o
Burisd examrles <o

Tt el vl = i and slso by zir code, those ’xru’
coordinates would Tike b thin v's

F1ottings those randon sccess file records for whith wou would like soried
Rullirle access kews: and 5o on. ALL of Lhese sortins srobleas have comson
shiribulensThey Tinvlve “obliet records of one'ar sote fields that sre
Urested sz #

Clemente, thereby losing the orisinal seouence.

BASIC APPROACH USED HEREIN

he basic thee of Lhis sontins schess s to consisuct sorted indees o
A, Shdect Tacoras. The setuat record fiel contonts and the sorl key
array” Conlents are nob dizturbed by the cortind. This schese esulls in

Fortee Crorts "and the ets ST Leve necors. Lo siore Uhe resuite of soltirie
Sorts on the same or different obiect records.

recified in Aecendix Ar the AX() array is Lhe product of Lhe sort

subroutine, IL conslitules the ‘sorted index’ for the o ecords, It
Contains  ihe 1ist of indexes Lo the obJect records thal defines Lhe iast
Feauesled record seavences as illustraled by the  followins table!

1 3= index Lo ist record in this seauence
2 2= index Lo 2nd record in Lhis seavence
3 s e Lo 304 Fecord in iz seavence
‘ index Lo last recor the se

Assuming 4 obsct recordsi i.e.r




HOW T USE THE SORTIKG SCHERE

Fost surtin Leck ey be secorriisned witn el onc coll by Lne sortins

SUbrouLines dsass when thers 1% oniy one hew Fie1d invos oo, Lorrler

Tnvolving tua or mors ke fields us Successive Saris
e

b ‘subiroutine - onw for each hey +Tn' tho reverce order of the
Kow hierarcihws Tu illustcale how Sctua exarrie
rosrans will be dlscussed - siartins with Frosressi

oo Teoerial.FLl el Ry Berdre reedina e Tollonin

@nsnriss, 1L s also besi to hev in @ exaurle prosrans Lo bacote
Fenilise with them Lo beller undesiand the foilowina discussions:

APPLICATION PROGRAH EXAHPLES

1

This rrosrse silows entrs of bolh sirina sng nusecic Lisis which sre b
be " dorlad, “The” siring 1501 stored directiy an e ab ) arcaw ana e
nuserie 1ist s Lransfecred Lo the A o

e funclion cod: 5 coue

inivislized to unsor Led seavence of ho list
oi 150 140 el e orising

List is diselaved via the use of Ln

IRERAR

2. Mullirle Field Record Sorls - using one Kew field — Aeendix C

evonsicatos how Lo List eorory resident records b sny ore
Fieids

atined i ris

con ‘menurale msiling ~lisie b nese and sir cede if ves

disensional GoJscl record arrsy nacely

a5
the' selected Fey e L raneiar e 16 the Sredorriate siringor fuveric



Moltirle Field Recor Sorls - usins multirle Kew
Arrendx D

Prosran is s dencralized version of the one shown in Asrendix C. It

allows ' identification of from one Lo all fields in a record Lure as the
hierarchisl sorl Keu. IL is Lhe nost conelex rrosram in exaurios and
does illustrale the Sencral case for Sorlina memory resident records - or

Snu records resardless of where Lhew reside.

The rrosten siious the selection of the urber of fislds Lo be includes
in  the hierarchisl sort kew alons wilh the field nueber and_ ascend
descending order for. ach hierarchy level. For exakrier s 2 Kew sort on
Eircode ananate would be seauenced Tirsl bl nane and thin oy zis code Lo
Sllou siehabel

use o date Lure code in DATA Lines 2001-2007 wnere Seatrinds
Nenuseric and Bebotn or eitner. Note sls he SK( 3y TFSC) and
ST irramn Lo identifu  the Kew “Field musbers dele. ure coda and
sscending on descending order code resrectivelu, for each Kew hierarchs
Tevel. Line 260 farces the listins of the sorted records after each
tevel! serl- for denoncirabion rurcoses. This can be chansed Lo el list
the finsl result by changing line 260 a5 follow

260 NEXT SK: GOSUBS00: GOTO 99

ole tnat the block of lines fron 200 Lo 260 could have been writlen 2s 3

Merarchy levels backuardss so thal the hishest level Kew is soried lsst.

d 5

15 o mundane srosran nose sole funclion is Lo rrovide an eanrle -
particolanis eBbusers = of fowrandon sccass Filed nas be forledor
Sccessed uentisl maner. The rrodran 15 nol seneric 1ike the one
I “arvendix Di AL camnol be used for tne -ssnersi records’ case.

fithoush the uhole file consists of records contoining only the 2 key

Fields - name & o - it ious Lhal Lhe record format
could have Lo ‘include other fieidsi e.s.» streets cilur
sater telemones Foint beins thal the whole Tile does not have
read into Lo scconrlish he sorts - only the hew fields do.
e retrievsls rortion srosran stalements sre included on lines
S00-420: " Live. 320" [+ usea Lo TA11 both Lho aeC > 30d AC) srrsve m.zm
ode ere is no need Lo

e, Lin
""5el ur described in Arrondix Ar
Frior Lo the name sort calli ss does line 398 for the iy code sort calis




Note Lhe use of Lhe NI() array in line 360. This use was included solely
to Alusirate tne suilirle Keu index festure commonlu referced o ss

Seavence, bul when sccessed usins the Ni( ) srrou as its
inde the' .N.n s the sene. Shndlaris e A0 snd aa0) arrescombinstion
Frovide index recards

A side note when rummins Uhic rrosran it becones obvious Lhat the 530
Grerating suilen  reads Tron the disk file for evers DISK GET'
ek angaiso urites s treck Tor evers DISK FUT’ coli > whather 1t
Lo'or not. This inefficiency and how Lo overcome it will be covered
serarsle DATA SHEET on "630 data file accessing”

SORT sPEED

rithe used in the subject sort subrouline is
relzuels Siucle Lo understang ang it verw conrscts UL i1 15 not Be fest
olier alsorithes. Seced was nol the prisars eroblen addressed here.

Sreed can be increased considerably Just b movins Lhe sorl subroutine
fron’ iine 10000 don Lo Lhe very besinans of Lhe rrosrsx, Becsise of
au BASIC resolves ils GUSUBS's



APPENDIX A

SUBJECT: Wullirle Purrose Memory Sorlins Subroutine Srecifications

A. Sunorsic of Varisbles and Callina Arsunents Used

1. Varishles Used

Callina arsuments: AsNrAZ 308 )rAC)
Local Lo subroutine: T1drkrht

Ardunent Definilions

NAME ENTRY  RETURNED DEFINITION
a % Sort function code =0s1,2 or 3
na fort - sscending
17 Sting Sort - descending
nuneric sorl - ascending
eric sort - descendi
* Rewened nchited 4T eniry Code is validy
else value is
MO x Kew field array Lo be sorted - if A < 2
O x Kew field array Lo be sorted - if A > 1
N x Nusber of array elements to be sorted
a0 Record index array defining "lasi” seauence
x Orisinal or intermediste seavence
«  Seauence after *this" sor

Nole: Varisble is not chansed if not noled in “RETURNED" colusn

3. frsunent Definilion Clarification

string or nuneric sart
the ASC) or AC) arre
siven calls

The smm sort subroutine il rerforn either 2

on anu 11, which arelies ther

r.mmm,. The m.mu e s mot used
Sori srray Siz

The array
oust be

nts sorted uill be elements 1 throush *N° inclusive.
P et e G
Record )

elenents m array - ASC) or AC) - are not disturbed by

the sort 1L of the sort is recorded in the record
indes areay WAT1 Gontain  the sorled 1ist of supserirt
references Fective sort Kew arrov. For exaurier the follouind

Construct would show the result of a siven  strind

FOR I=1TON:PRINT ASCA(T))INEXTE



AFFENDIX A (cant)

Since the Kew arrgv elesents should be in parsllel corresrondence
AR B e ey oS g s g
desired seauonce  index Uhose obuccl  records.

Before any sorl Lesks the AL ) arrew musl be inilisiized Lo reflect the
“orisinal® seauence of he obiscl recordss

Izt FOR TELTONSAKD )=

ExTL
B. Main Frosran

Tnitislization Reauirenants

The A0 and A0 ares wuit be disensioned Lo scconodste the maicieus
orda be seauenced by the
Exanrloi KH=100:DIH ASCNIDsACKH D12 K )

©. Catling Conventions

5 Entrs arsument sl o

ot reort s
1 be ceauenced and musl be
in 8 one Lo

The et be conslructed fron the sst of oblect
records Flaced in the seeroeriste AR ) ar AL
Ghe corresrondence witn Lhe "ori8inal” record Seauences

Exanrle o

String sort

RI = RECORD THDEX
FOR RISLTONREAS

KEW RECRIL1) = NANEF NR = & OF RECORDSS
CRI 1oRBCR1S 5 ) IHEXTRI

Exancle 023

Huseric sort

RER K3(RI,6) = TERPERATURE
FOR RI=1TONK $ACKI J=UALC RSCRI 1 6))HEKTRI

Tne nusber of records e be seuenced wst be placed in TN, The funclion

de corressoniing Lo the Seauencing Lask must bo sleced in !
crecord e grecy w5 el bo iUl lned Lotthe aracinel ‘haer

seauence tha abJect, recards rrior Lo iLiat

i sorl subroutine cail
e Sreveer pue At soras shouid notbe
isturbed rior Lo successive calls invoived in & muitir]

2. Rolurn arsunent Use

The s L return 3 (1) in A" if the funclion code i
veiar Tl RS ey ol “Contain the List of indsics thot Gerings the
the zorted ce o fhe ot rds a5 5 resuil of the "
Sibranting caiis. oe illustrotes the “following esseries.

Eronrie F15 Sindle ficld sirins ecords

FOR. RI-LTORRIPRINT AS A% R1))REXTRL

Exsurie &

Huitile field records
For m.nunww-mnr.nsn W FreL
RN e AR o S R s ke

s




APPENTIX §

1 REM SIHFLE *SINGLE FIELD' RECORD SOKTS

(00: DTHASS KN 3+ ACHH» A2 NH)

Fou 156 o010
S 170K AT VAL A1 SiNEATT
SRR ASF LA LL

FACOTHENPRINT"FUNCTION CALL ERROR" $GOTO30
128 ENINTLFRINTNSORTER' 136 501 SORTEL" FRINT

{ 1)):NEXTI:PRINT :GOTO30
o x>.mm:ammmn.uzm PRINT{GOT030
999" RER KUBBLE SORTING SUEROOTINE
10000 K1 1FNGT3ANDATHEKA=—K tRETL
10020 FORI=KTON-K:
10030 ONAYKGOSUB10050, 10060s10070, 10080
KEXTS, I

g8

10080 ALenC L) <
R S DI e rora




APPENDIX C

1 REM SINPLE MULTIPLE FIELD RECORD SOTS
2 REn VIZ3 USTAG GILY OUE TIELD FOR SCRT 1eY

15 FOKE2008, 01D1H A¥C K122 31 34 )
20 DIN WFSCFN)IRECS( MY
50 REAL NEEORI=TONECRERD N a( 1 e

0 READ M TONF $READ RECS( 11d )iNEXTS, T

50 cor

99 Forczess,a7ic

100 THEUT® SOCT KEY FIELDA" 15 ISR ORSUON GOTO100
£

135 INPUT-STRINGC0) OR: NUMERTEC 1) SokT-
115 TFF 1ZAND-20

120 TMPUIRSCECING(0) OR BESCENDING(1) OROER" 3£ 22
155 IrFzm

18 FORICATONRS A T o sNERT:

155 TRRUT RO o0 UMY 10 SEE WNSORTED SEQUENCE®5As
150 TRLEF T8, 1Y THENGOSURS00
200 FORI=1T0
20 1% Hx aom 220

8¢ 1)=RECH

175236070 230
)=UALCRECH(1,5K2))

e GOSU810000

00 FRINT: ORI=1TONF PRINTRFSCT)3* § *3 INEXTLIPRINTSFRIN
510 FoRI= nnnp.mmaxtx).ruu) =L TONF

520 PRINT RECS(AZ(1), 1 23INEXT

550 PRINT: e xwm e

200 OF FIELDS IN EACH RECORD

oo
2002 DATA STREET
TA CITY

A STATE
2005 DATA ZIF ConE
2006 DATA HEIGHT
EIGHT
3000 DATA SIKEN ¢ OF DATA RECOIS
3010 DATA “SHITHyJOHN J.+»125 LONGLY BOULDER, HASS
3015 DATA 44555,72,160
5020 BATR "OMAGRUKOGER T, 1353 LAKEPORT MATERMURY HEW YORK
5025 wATa 2144,
3030 DATA SBs RARY T, 1434 EROUN SYRACUSE, CONNETIEUT
3038 DaTA Sesthréo ot
3040 DATA ~CRACKER, CHRIS P."165545 CROSS/HUDLY UATERS,HICH

IATA 46656601180
3050 DATA *JONES,ROBERT H." 19876 SHORE DR./KERT LAKE, 10AHO
55447761300

30000 Kot TENOTSANTATHE A ETURH
10020 FORITOU K ORTiTOn

10030 ONAPRGOGUBE 00507 10060, 10070710080

10040 nNm«uvaxcos E10090¢ NEXTJ1 1ERETURN

12050 aenaca o) ns s iRE TR
DIRETURR

1

AR T2 39 RETOR
50080 A%-ACRZ(1))<ALALL 3 ) DERETURN
20090 AZ=AX(1 )AL TR JDRZT




APPENDIX T

4 KEN COMPLEX HULTIFLE FIELD FECORD 5015
Z; USING WULTIPLE FIELLS AS *SORT KEY"

H

10 NAax=50; FH

15 FOKE2600, 01111 ASC 43 N30 )

20 BIN N aCEH ) REC NP0 TP4( PG D

21 DM S0

30 KEAD RI-LTONF READ NP1 TFSCDIEXTT

40 KEAD i O1=TONREFOR=1TONT  REAI RECS( L0 )4NEXTJ» T
0

20" TNPUT-ENTER 8 OF SORT KEY FIELLS® ki IFHKACIORNIGDNFGOTO100
102 FoR

104 PRINTENTER KEY FIELDN"# 131 INPUTSKA 1)

106 IEBKALLORSIA £ COTO104

107 IFI=160T0]

160 1Ry sk

i% xNPur'As:mnmc(m OR DESCENDINGC 1) ORDER" iF2%
125 IFF2LAND-26010

150 TNPUT*10 YOU WANT TO sEE UNSORTED SEQUENCE®$As
150 TFLEFTACA, 1055 T GOTO0

160 GOSUBS

200 mmmm

210 F2

220 nzro xrrrusmsm.w THENF 1271
225 F

230 il ,»mw 2,5 s 1nExTLGOTOZ50
1)=UALC RECH T, 5K 5K ) )INEXTL

260 GOSUES00:EXTS!
500 PRINTIFRINT-REC *
510 FORT=1TONR:PRINTA
520 PR mumn.u.

FINPUTAS RETURN

NECPRINTRFSC 13 *§ SHEXTLEFRINT EPRINT
437 iFORJ=ATONF

3000
10020 FORI=KTON-t 14T

10030 mmrsusuﬂmobmlww.wwo:mnln
10040 T

10050 Aetac

10060 Az

10070

10080 A
10656 MR IR TR R v




20000
20001
20002 T
20003

30013
30014
30015
30018

So017 o
30018
30015 DATA"Jal

30020

APPENDIX I (cont)

BATA 74KEN ¢ OF FIELDS FEK DATA KECORD
ALY
ATa LIS
DATA ZIP CODE,B
DATA COMPUTER, S
DATa 4 FLoveEs,
DATA
TATA RATING o/— e
DAt
DT B NEEUEG* AL LEOELLE s 48111,C4P 1113013

2 DATA*BAYLOR, BILLY® sLIVORIAr 4B152/C4F 172470
CiF

TTAZIE TEr T TROT, 40054
EOL e LO! {LED LAKE, 48088, CAF: 20 48,5
DT BARTIN, BILLY. -STERL NG, HETCHTS, 48077 E4F
DATA"SCAFEL , DIRTY" ,IRAYTON PLAING 48020, CAF-s212:
DATA"BATTLE | EERRY" AN AREORr4B0LS) 37y 214815

DATA* JOHKS  JIHY " /PLYNOUTH, 46170, CBF1 21 4815
9 DATAREED, £ TLGE, 46

nm-mmmnwmumvmz AB16T ChF 1212476
DATA" SHOUHAN, i
AT A BAHBODSUAL LY +SOUTII TELD, 4667511 5
DATAEROMISEERRY  FERRT: MORTIILL Evasxu.nmeysvx
0TH 48170, 5Fi
e

fradiidt o1
ARHAL 49267
SURATRACK 4521, 5605018y-2

DATAHATCHLESS ,MILLY* FLINT,4850313/427 4845




APPENDIX E

4 KEW SIAPLE DISK FILE RECORDS SOKT EXAPLE
ULLD SOKT KETS FOK “RANIOR ACGESS' FILE
3 nxnm m:.monmx 100

5 roxezoran:

oKE2976113

$45P815Ps
B TNPUT'ENTER DATA FILE RAME®iFILES
19 DSy opeinsFILE

i3 Foxeiaore sirorerzosn

15 TNFUTCRULD M FICEL 1o APPEND 2 RETKIEVECS)iX
17 O % c0ro 20,200,500

1B POKE2688, 271 FOKE297 21 561 FOKE29761 44 END

20 PRINTRGH LEFTSC P8 i S iPRINT S5, LEFTHC 5F615)

S FoR RN-B T0 100
10 TNPUTHANE® i
50 IFNg="=

r
60 PRINTRG-RICHTS( SF5 Hib L )

€8 EEINIASIIGHTS 5P STRCD5)
80 NEXTRN:Fit-

90 PRINT mwms L

100 DISKCLOSE, &

i10 mmmmwn:r;m-nwmp FiLe
120 FRINT#G, RIGHTS! 5P STRACRK-1 )

1TOm
320 INPUTHG: A8 RID L ACRN)

325 rRnTan 3T o
335 rotas

55
360 FoK:

$NEXTIIGOSU10000
RO oA NS

375 PRINT
377 PRINTIPRINT'KECORDS IN NOHE SEQUENCE® iPRINT
360 FORT=1 TONR ! RN=NZ L3¢ DISKGET R

390 INPUTEG A%, ABC 30 ZEHEXTL
395 PRINT: INPUTAS

398 Aezi Fuurnur{.hun TINEXTI 1G05UB10000

399 PRINT:F Ie COE ScaUckCE eRINT
oo Foni-iron

100 TRFUTH oo AS, 2 SPRIINTAS ) FABC 30 ESHEXTE
420 DISKCLOSE,6:GOT018

RINTAS:




APPENDLX

BUEBLE 50K SUBROUTIKE

NOTIARDATHER

10020 FORT=KTON-K:FORJ=1#KTOR

10030 ONAFKGOSUE1 0050, 10060, 10070, 10080

10040 QUKHOTAZGOSUB0070:E . XikeTURK
RETUL

RETURK

RN
10090 Aze Ak 1 ):A%E TIZAEL 333 A 3 =A% RETURN
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