A Comparison
of FMS and Sequential File Access Techniques

by
Scott C. Robbins

Technical Report 73005 June, 1973

University Computer Center
University of Minnesota
Minneapolis, Minnesota

55455



Tko purposs of this paper is to report the resulis of a
comparison of access times using a file management system, RIS, and
ordinary sequential file techniques.,* It is shown that substantial
improvements in CP tine cen ke gained over sequeniial methods by

using IS for certain types of file accesses.

Method of Comparison

In order to compare sequential access methods with FIMS
tree structure references, CP time was chosen as a quantitative measure
for two reasons. First, CP time is easily accessed through the SYSLIB
function, CPTIME., Secondly, PP time was fairly constant as a ratio
to CP time., The rangs of the ratio PP/CP time was 25 %o 30 with

IS averaging better than sequential methods.

File Initialization

The FHS file was set up to handle a maxinmum of 250 pages,
four of which were reserved for the hash table, Each page consisted
of eight 64~word PRU's, which was sufficient to hold one data entity.
The system was called without the use of overlays and the entire
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to optimize slot size and other FIIS parameters was made,

* NS is described in "A General File Management System for

R T T~ 2N TT L. ~em, [a]
the OO 6:"\,“.) s erta T

o an T e - R
iommal?, Verzion IZ, TGO Taechnieal

Repert Nuwamber 4, January, 1973, by Dovglas A, Zellozg.



Tire Data Base

The data entities uséd in this file come from the 1970 U,S.
Bureau of the Census First Count statistics for counties aad minor
civil divisions (}MCD's) in the state of ilinnesota. A subset of the
entities, those fbr the Seven County lletropolitan irea, was chosen
as a suitable data base for the comparison.

The records consist of approximetely 400 data itens and
several geographical dsscriptors for each area, The entities are
input from 2 sequential binary tape file containing 208 records.

It includes the seven county records and the 201 MCD records for
the MCD's contained in each county.

The tree structured file set—up using IS also has 2 Seven
Coumty aggregate record and several dunmy file pointer records which
are created by the nrogram., The input file was created from the

{innesota Analysis axd Planning Sysiem (IIAPS) data base.

The F{S Tree Structure

Since BMS allows simdle and bi-directional (network) tree

structure with references tarough pointers, as well as direct access

by name, it was advaantageous to represent the geozraphical relationsaip
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The geographical relationshivs are portrayed by having each
comty record point to tha HCD records of the NCD's within that county
and this allows access of lCD!'s by location according to county, This

bi-directional tree structure is shown in Tigure 1,

Tho Accesses

Two types of accesses were made on the RIS and sequential
files. The two were designed to represent typical HMAPS requests for
Census data. The first access involved retrieving cne data item Ffrom
each of two records, the first being a county, and the second an MCD
within that county. This simulates a request by a local interest

group wanting to compare their area with the county as a whole.

7.00, AGG
COLFILE \ }CD, FILE
cg 1 > MCD.1.1
. > 4CD,1,2
o2 = }4CD.2,1
. —3 1D, 2,2
v = 10D 3.1
0.3 > H0D.3.
= 1{CD. 3.2

[ X X J

TIGURE 1



Uzing FMS, it involved calling GETLOC to get the disk address
of the entity and GETHSH to return the data from that entity. In order
to sequentially access the recgrd, it is necsssary to read each record
and check for equality of geographical descriptors containing +he
county cods and HCD code,

The second access involved retrieving one data item for
every MCD within a given county. This reguest would be typical of =
comty planning agency, The sequential access was similar to the firs:
in that every record was chacked until 211 tha county's MCD records
had been located, FMS structures its pointers so that parent points
to first child, first child points to second child, and so on wntil
the last child points back to the first child. To access all HCD?s
in a county, GTPNTR was called to return the first child of the
county and then successive calls Vo GZTHSE Tor the data retrieval
and GTPNTR for the pointer accessingz unvil all the MCD's were found.

CP time was recorded for each type of access using both
file accessing methods. The counties and !MCD's selected were from

the middle of ths sequential {ile to sinmulate expected access time,

The Results

The resulits of CP timding on the fils gei-im znd access=3
is shown in figure 2., The numerical quantities can vary TIrcm one
Tun to the next by a few rercent due to system characteristics,
The results are only meant to be a2 guide as to the range of access

tines for the nethods compared,



Discussion

The obvious result is’ that IS can access & given recofd,
on the average, in much shorter time than a sequential search., When
the number of accesses is on the order of 1% of the file size, FIS
accagses a record‘about 20 times faster than sequential methods allow.
Even when 25% of the records are accessed, FMS was about 30% faster.

Another clear result of the comparison is the hizgh cost of
set-up involved with FMS., Howsver, this development cost can be made
up by storing the file as a permanent file or by using the Pfacility

that allows ths file to be stored on scratch tape.

1S Set-up Costs

CP time # Operations Averags Tine
Input and Hash
IEntities 8.456 210 40 msec.
Set Pointers 12,162 411 30 msac,

Total Set-up

ACCESS # 1

S

Sequential

Sequential

20,618 seconds

(2 records, about 1% of total file size)

CP tine Average Time
«020 seconds 10 nsec,
« 410 seconds 205 msec,

(49 records, about 25% of total file size)

C? time Averazs Tine
«338 seconds 6.9 msec.
444 szconds 9¢5 msec,

FIGURE 2
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PROGRAM SCR (INPUYQUTPUTTAPEY)

r
C JCOMS7=%254444B430 (,498n2+3)=3618
o
wanuo3 COMMON /FMS/ IDUM(3518)
onpenl COMMON IBAF (457), IPNTR(9)
0nLa3 NIMENSTON JaM(201) 4 JAC(T) 4JOR (2)
Gneeol DIMENSTON INt454)y (1L (3)
c
¢ GFT CP TINMF FOR TIMING FILE SETeUP
¢
D00yl STARY=CPTIME(1,0)
c
c NPEN FILE (NAME=TLFILETCO) FOR READ AND WRITING (Nal)
C
0ongng CALL OPNFLMG (1o7LF ILETCO)
c .
c 4 PAGE HASH TABLFs 2 PARENTS. 8 PRU/PAGE, 250 TOTAL FILE SIZE
C
[URARARRE W] CALL INITY (6429R¢25043618)
¢
¢ 1 IN CORE SLOTS, 2 PAGES/SLOT, 457 WORDS/ENTITY (454+3}s 9 POINTER WORDS
C
000014 CALL FTILSLT (3,42436101457,9)
¢
C RLANK OUT IRAF
e
gnealn N0 10 1=4,4587
ooz 1o 1RaF (1) =10K
novote YA RET S
enet s THAF (3) =0
In
o NEAD T COUNTY RECONUS
[t
0o0gpCe?? nD 200 I3)e7 ’
ATTRURIED| PEAD (1) (IRAF(J) s =" s45T7)
c
C AGGREGATE FOR 7 ¢OULTY RECORD
o
noCQe? NO 100 J=4n,648
AN LUt N (IY=IN(T) o TBAF (T¢3)
& NAMER (TsJeK) COMPOSES ENTITY NAMES Ka (1), (J)
¢
orcso J=3HCO, _
oL call NAMER (I1paF(3?)sJelgar(2)y)
C
C GET DISK APDRESS FOR ENTITY AND ADD TO FILE
C
00054 CALL GFTLOC (IRBAF.IFLAGYLOC)
oo GRT 1F (IFLAGeNMEpYY STO 1111
1ndyel CALL ADHASKH (TRAF ,IF TR, 0C)
C
c STORE GOUNYY POINTER IN JaAC
¢

NCOKE it JAC(IY=IPATRIY)




c SODCENTITY NAME TO 7 COUNTY AGGREGATE aNn ENTER IN FILE

o
0072 Th1)=1HO ¢ IN(2)=2H27 § IN(44G)25HMINN, ¢ IN(452)38H7.C0,AGG
ciee I2AF (2)=gHy,CO,AGG
nlnd ro 300 1=1,4654
G103 300 THAF(TL2)=IN(I)
nYae cALL GFTLOC (IRAFWIFLAGILOC)
cirln 7 (IFLAGNFel) STOP 2222
p1l= ikl ADHASH (TRAAF, IPRIR,LOC)
¢
o STORE 7 COUNTY AGGREGATE RECORD POINTER
o
c1en S7CO=IPNTR (1)
¢
r TTORE pUMMY ENTITY FCR COUNTY FILE AND McD FILE POINTERS
£
THAF (4)=1Hg % TBAF (455) =BHDUMMY
TRAF RIS TRE DG TLF
Sl GETLOM (TRAF,TFLAGLLOC)
fr (IFLAGWNFLY) STNP 3333
rall ADKASH (TRAFs IPNTESLOC)
Ly = IPMNTR (1)
AN FAF(2) =AHMED FILE
ST bl GETLOC (IRAFIFLAGHLOC)
clae O (IFLAG NF Yy STOP (sde
e CALL ADHASK (TRAF IPNTReLQC)
mytE SIR(2Y = PNTRIY)
¢
c - AD 201 Men RECORDS
~
pyee PL400 I=1,201
Gito STAD 1) LTRAF (J) e d=6+45T)
. ,
c MPOSE ENTITY NAMFEy 5 T DISK ADDRESSs AND STORE IN FILE
r
A7y SAatL NAMER (IBAF(32) v 1BAF (10) 4 IBAF (2))
1174 cotl GFTLOe (1RAFSIFLAGHLOC)
77 ¢ (IFLAG,NE,Y) STOP 5555
1203 CoLL ANHASH (IRAFIPATRLILOC)
o .
r JTORE D PNINTER IN JAM
.
IANITS 400 AMUIY=IPNTYRI(Y)
¢
P S INT OUT cURRENT TREE STRUCTURE
(
21: CRINT 17
e Tl SCO0R (my
q
c TALCULATE TIME To HAS: AND STnRE ENTITIES
c
220 T1=CPYIME{1,0)-~START
c
o LTT POINTER FROM COULTY AND McD FILE DUMMIES TO RESPECTIVE ENTITIES
.
200 S0 500 I=Y,7
24 ALl STONTE (UaREIy e st DY)

o £00 T aE
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[o2n o] BEele!
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alale}

DD

600

700
Boo

TC600 I=1,20)

“ALL STYPNTR (UDR(2YyuliM(])e2)
CONTINUE

"RINT OUT CURRENT YREE STRUCTURE

PIINT V7
catk SCO0P (n)

27T POINTFR FROM 7 CUOUNTY AGGREGATE TO MCh AND COUNTY FILES

cALL STPNTR (J7C0,J0i(1),0)
cALL STENTR (J7¢0s DH (2) 40)

tZINT oUT CURRENT TREE STRUCTURE

SCINT 17
SaLbL SC00P (p)

w7 POINTFRS FROM CcOUNTLIES TO THEIR MCNn GROUPS

L

ne 00 13,7

FAD 27 1IeNT

CeMLICNT

o700 JsM LGN
SALL O STPNTR (JACIIY e AMig) o)

con T INUE

1zhNe ]

SIINT OUT rURRENT TREE STRUCTURE

COINT 17
L SConP (p)

CrLCULATE YIME TO SET POINTERS AND TOTAL SEY=UP TIME

3

INISH=CPTIME () ,.4)
T izFIMYISH=START
ﬁ:T3.T]

crCESS ONF CcOUNTY AND ONE MCD BY NAME (C0=2053,MC030534110)

ERINT a7

o nF (?):7'4(}‘;3.('00

catb GFTLOC (IRAFIFLACGYLOC)

TF O (IFLAG,NF,0) STOP cé66

rath GETHSH (IRAFIPNTH»LOC)
e JNT 4T YRAF (2) 9 IBAF (32)+IBAF(10) s IBAF (43)

THAF(2y=THAS3, 110

catlh GFTLOG (IRAF IFLAGHLOC)

(7 (IFLAG.NE.0) STOP 6LL66

col GFTHSH (IAAF, IPNTIGLOC)

SINT 47e IRAF(P) 9 I8AF (32)+IRAF(10) s IBAF (43)

LCCESSIZCPTINE (1,00 =F INISH

GOCESS ALL MRS TN ORE COUNTY (CO=2n53)
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[ERAREER
v 61y
G042y
ErnaPe
s’
noe L2y
o063
O o33
aONNe 38
Cone5e
nng b
ranaSE
500463
Grunl
0.3
GroSn3
neah073
$1h03
e 207

unntng
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~

v 7
=7
57
o7
=7

PRINT 137

TRAF (2)3THABICO,

CALL GFTLO¢ (IRar s IFLAGYLOC)

1F (IFLAG,NE, D) STOP 7777
10L (1) =L0C

nLt2yr=p

CALL GYPNTR (IpL.,(TYPE)
1STOP=T1NDL (2)

CALL GETHSK (1Rar IPNTRyIpL (2))
PRINT 47, IRAF (2),IBAF (32),1BAF (10)+IBAF (43)
CcALL GTPNTR (IDL,ITYPE)

1F (IDLI(P) (NFWISTUR)Y GO TO 900
ACCESSPzCPTIME (1,0)-F INISHLACCESS]

PRINT OUT TIMING HFSULTS
PRINT 57, T1,T2,73,ACCESS),ACCESS2
PUN COMPLFYE

STOP
FCAMAT (1Hy)
FCPMAT (11 0) .
FORMET (1H1,6/,1x,%ACCESS RUN ON FILE MANAGEMENT SYSTEM®Ty4/,
1X 4 ONAME COUNTY MCD DATA WORCi1%414/)
FORMAT (1X43A8)0a71iM1)
FCRMAT (1W)1,4/,1%,aTIMING DATA FOR ACCESS RUNSa,4/,
6EX 0TIME VYO INPUT ENTITIESSsFine.3s% SECONDS®e2/)
6EX g0 Tyme TO SET POINTERS®yF12439% SECONDS*92/
6% 40 TOTAL SETLUP TIMEw.F10,34% SECONDSas4/,
6EX b TIME rOR ACCESS NUMBER ONE®yF7e3e% SECONUS®92/
6X 48 TIME TOR ACCESS NUMBER TwO®#ep7,3¢% SECONUS®)
EAD
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ne214?
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27
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IPNTR
JacC
LocC

Tl

000610
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GTARACY

ALLOCATTION,
ADDRESS

0

in

LENGTH

10

CUMPASS =~ VER 2,

BINARY CONTROL CARDS.

1IDENT SCOTT
END

ENTRY POINTS,

NAMER

- 2

06707773

18.39.06.

PAGE



SCoTT

I1DENT
ENTRY
00000000000000555555 RLANK DATA
n00000N0000000000057 DEC DATA
A000000000600000000C NAMER DATA
56110 S4y
56220 SA»
43522 MXE
11118 BXy
voo1122% » RX2
5130000001 SA3
20344 LX3
ry2313 8X3
20744 LX?
RX
6 q140000000]3323 SAE
12643 BX6
56670 SA6
7T 0400000002 ¢ EQ
10 END

RN

(523

40755 STORAGE USED
6600 ASSEMBLY

COMPASS = VER 2.

20 STATEMFNTS
0e082 SECONDS

06/07/73

3 SYMROLS
7 REFERENCES

1Re39.06.

PAGE

e
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LLED MaP, LINK =« VER 1, 06/07/73 18.41.38, PAGE

UNIVERSITY OF MINNESOTA (n3/729/773)

C¥ ~FCFSSARY YO LOAD 43200,
CY NECFSSARY TO FXECUTE 33700,
TN1TIAL TRANSFER 10 SCR 7145
RLGCK ASSIGNMENTS,

AL UK ADDRESS LENGTH FILE

FEMS Yy 1n2 7062

scn Ty144 10254 LGn
SCOTY 17479 10 LGN
TRy 17439 260 FuMsL1B
FILILY 17710 103 FMSL1B
SLisz 20013 35  FMsL18 .
Py 200580 1057 FMsLIB -~
ProEIND 21177 156  FMsSLIB T,
FrosnTy 21305 306 FMSLIB
GEYLnC 21613 165  FMsL1H
NG 22000 46 FusLIH
LE A SH 22046 362 FMsLIB
Gr THSH 2240 217 FMSLIB
TYENTR 22647 435% FusLIB

F IO AR 23304 71 FMeLIB
Sooop 23375 4790 FMsLIB
ATONTR 24065 64 FMeLIB
FLYNG 2415 137 FmeL 18
Frees 24310 162 FMsi 18
MOy LK 24472 S FMsSLIB
Fooo 24677 12 FMsLIB
S-UMAS 24511 31 FMsL 1B
MOVANT 24542 22 FMsLIHB
1HASH 24564 24 FMsLIB
L 24610 1 FMsLIB
cr 24611 242 SYsLIB
CHISYS 25053 36  SYsLIB
GFTdA 25111 17 Systls
1t ~UTR 25130 246 SyYsLIB
1'.°UTC 25376 126  Sy<Lis
WA ?E524 1217 SysLI8
i ACER 26743 1036  SysLIB
CiPYC 3nenl 73 SysLIg
s 30074 1320  SvsLl®
JUENVAR G/ 31414 0

1 SCOPF2y 31414 0
SYSTEM 31414 1157 SysLis
L SHET 32573 6 SysLIB
YIrOAT 32601 104 Sysi18

Qo 3270% 122




FIRST CALL TO SCO%:

019.cn,
037+Cne
123.C0.
lEQ'COQ
7¢C0, 466
003.005
003.015
003,025
003.035
063,045
003.055%
003.065
003.07%
003.01a5
003095
Olg.l0s
0194115
01g.125
037,071
037,105
C37.106
0237.115
037.125
037.135
037,145
037.155
037.165
037.175
053.010
053.020
053,03C
053.040
053,050
053.080
053.070
053,GR0
053,090
053,151
053,205
053,215
083,225
083.235
053.245
139.0a2
163.010
1¢3,020
163.030
163,040
163,050
163,060
13,070
163,080
163,030
163,182
163,191
003,20,
303,021
033.10%
019,020
V19,030
016,040
019,058
019,070

019,0p0
016,050
037,010
037,020
037.030
037,040
037.00
037.060
€37.080
037,050;
053,160
053,110
053,120
053,130
053,140
053,140
053,179
6s3.1RC
053,130
123,010
123,020
123,039
123.040
123.050
123,060
123.070
123,289
139.010
139,020
139,030
139,050
139,040
139,070
139.0Rp0
139.090
143.100
1£3.110
163.120
163,150
13,140
163,170
l¢3.1r0
CCL.FILE
MCDLWFILE
003,029
003,030
003,040
003,050
003,040
003,080
003.090
0l9.100
019.110
019.120
637,110
037,129

N37.170
037,180
053,075
053,015
03,025

03,0724
fe3,025
083,045
053,054
0535065
053,095
0c3,0Rs
053,095
053,139
0c3,200
053,210
053,220
N83,230
053,240
123,100
163,005
163,015
163,025
163,035
163,0%5
163,085
163,068
163.075
163.n78
163.n35
053.C0
183,60,
603,110
019,005
019,015
019,035
0lg,045
019,055
019,065
019,075
019.085
015.095
037.008
037,015
037.025
037.035
037,045
037,055
n37,005
053,105
053,115
nNe3,125
083,135
753,165
083,173
053,185
053,195
123,005
123,015
123,025
123,035
123,045
123.035
124,025
123,073
123.085
123,095
139,005
139.015
139,025
139,935

129,045
139,055
129,045
129,075
139,0a5
lg3.1¢05
163,115

163,125

163,136

163,145

163,185
163145
l¢3.175
lg3.185
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SECOND CALL TO

7.C0, 466

COWFILE
003,ca,
OIQDCO'
037.(:30
053.¢0.
123.€0.
139.(:00
1630CO-

MecDeFILE
003,005
003,015
003.020
003.ﬂ25
003,030
" 003.035
003,040
003.0n45
0034059
003.n31
003s055
003050
0030065
003+070
003,075
003.020
003.035
003.0g0
003,095
003,108
003.110
019,005
Olg,015
0lg,020
0lg,030
019,035
0l1g,N40
019.045
019,050
019,055
019,060
019.M¢5
019,070
019,75
0l9.0gn
019,085
016,030
019.095
019,100
0194,105
0lg,110
019,115
0lg,120
019,125
037,002
037,006
037,010
037,015
car.azge
037,025
037,030
037,035
037,040
037,045
037,050

037,055
037,071
037.080
037,090
037.n35
637.105
037,106
037,110
037,115
037.120
037.125
037,139
037.135
0374140
037.145
037.15¢C
0374155
037,160
037.145%
037.170
037.175
037.180
053,006
053,010
053,015
053,020
053,025
053026
053.03"
053.035
053,040
053.045
053,050
053,056
053,050
053,065
053,070
053.075
053,080
053,085
053,090
053.065
053.100
053,105
053,110
053,115
053,129
053,125
053,130
053,135
0534139
053+140
653,151
053,140
053,165
053,170
053,175
053,132
Ax3,12%
053,190
053,195
053,205
053,210
053,218

053,220
053,225
053,230
053,235
053.240
053,245
123,005
123.010
123,nls
123.020
123,n25
123,030
123.0235
123.n40
123.045
123.050
123.n55
123,060
123,065
123.070
123.n75
123.08¢0
123,085
123,095
123.100

139,005
139,010

1390015
139,020

139v025

139,030

139,035
139,045
139,050

139,155
139,n¢0

139,055
139,070

139,775
139,080

139,082

139.085

139,090
163,005
163,010

163,015
163,020

163,025
163,030
163,035

163,040
163,050
163,055
163,069

163,065
163,068
163,070

183,075

182,078
153,55
163,050
163,095
163,100
163,105
163,110
163,115

163.120
162,125 °
163.135
163,145
163,150
163,185
163,160
163,165
163,170
163,175
163,180
163,182
163,185
163.191
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THIRD CALL TO SOt

T4CNLAGG
COLFILE
003.,C0.
OIQ'CO.
037.(:00
053,C0
123.C00
139.C0.
163.C0.
MCDSFILE
003,008
003,018
, 003,020
003,025
003.030
003,03%
003,040
003,045
003.05¢C
003,051
003.055
003.060
003.06%
003,070
003,078
003,080
003.08%8
003.030
003,098
003,106
003.110
0190005
019.01%
019,020
019,030
019,035
019,040
019.045
0l9,050
019,055
019,06"
019,065
019,070
019,078
019,080
019,088
019,090
019,095
0ls,109
019,105
019,110
019.11¢%
019,120
6lg9,128
037,002
Uily,nls
t3r.010
037,018
037,020
037.02%
037.032
€37.03c
037,040
037,048
037,050

037,088
037.C¢0
037,071
037,080
037,090
037,655
037,108
037.10¢
037,119
037,118
037,129
037,125
037,130
€37.13%8
037.140
037t1165
637.150
037.15%
037.160
037.165
037.17°
037.17s%
037.18"7
053,005
953,010
053,015
053,020
053.025%
053,026
053.03%
053,040
053,045
053,050
052,036
053,06°C
053.06%
053,070
053,075
¢33.080
053,085
053,090
0353,09¢
053,100
053.,1C¢
053,110
053.11¢%
053,127
053,125
053,137
053,13¢
053.136
053,147
053,151
053+18°
0524148

033,17

053.1758
053.187
053.18%
053,190
053,195
053,200
053,230=
053,210
053,218

053,220
053,225
053,230
053,23%
053,249
053-245
123,005
123.010
123.901¢%
123.020
123,025
123.030
123,035
123,040
123,045
123.9050
123.058%
123,060
123,065
123,070
123,075
123.08¢0
123,088
123,095
123,100
139,005
139,010
139.015%
139,020
139,02¢
139,030
139,035
135,045
13g,050
139,055
139,067
139,065
139,070
139,078
139,081
139,082
139,083
139,092
163,002
163,010
163,015
163,02¢
163,02%
163,030
163,03%
163,040
163,050
163,055
163,060
163,n%%
163,569
163,07
193.072
163,078
163,080
163,090
163.09¢
163.10n0
163,10%
163,110
163.11¢

163,120
163,12¢%
163,13¢
163,14%
163,157
163,188
163,16¢
1634165
163,17¢
163,175
163,189
163.182
163.18%
163,191



7.C0.AGG

“OURTH CALL TO SCOu:-

CO.FILE
003,c0,
003.00%
003,01x
003.020
0034025
0034030
003.035
N02,040
N03.045
003,050
003,051
003055
003060
003s06x
" 003.070
003,075
003.0R8N
003.035
003,090
003095
6034106
N03e110
019.¢0,
015+005
019.015
N1g,92¢0
019,030
0190035
019040
019,045
0194055
0194065
019.070
0154075
019.080
019.03%
019,090
010,095
0194100
019,105
n1s.11e
019.115%
f19.12¢
N19.,125
037.C0,
037,002
037.006
037.010
037,015
037.020
037,025
037,03n
037,033
037.040
037.04%
na7.030
f37,25%
037,040
037,071
037.080
037,037

0370105
037,10¢
037.110
037,11%
N37.120
'ﬂ’}’: 10
637'13n
n37.135
037.140
f37,1458
037,150
n27,15%
037,180
N37,16=

N37,17n
N37,17%
ﬁ370180

053,¢0.

n53,005
Ng51,010
0510015
N53.020
053025
(53,024
0533035
53,035
053,040
053,045
N53,05n
0534054
053,050
0534065
053,074
053.075
053,020
052,035
053,090
053,095
053,100
083.10¢
053,114
053,115
£53,124
053,125
N153,137
053,135
053,139
153,140
153,151
053,160
053,165
A53,170
053,175
N53,180
753,185
053,194
053,165
053,200
153,208
053,210
ns53,21%5
n53,229
053,225
f53,230
053,235
053,240
053,243

123.C0v_

123,010
123,01%
123902“
123.025
123,030
123403%
127,000
123.045
123,080
123,055
]?3006"
1234068
123.070
123.07¢8
)2?-03“
123.0R%
123,098
123,190

13G,nlx
133,020
112,728
i 750"‘.:":

1334031

139.045
13QOOSn
139,055
133.,06"
130,065
135,070
139.075
133,n8"
139,082
1339,0ARg
139.090
163,¢0.,
1634005
163,010
1634015
163.n20
163,025
163,030
163,035
1634040
162,050
163,055
163,060
163,06%
163,068
163,070
163,07%
163,078
163.087
163,090
163,095
163,100
163,105
163,110
163.118
153.120

162,125
163.135%
163,145
1534150
163,155
163,160
163,168
163,170
163,175
163,180
163,182
163,185
163,191
MCDWFILE
003,00s
003,015
003,020
003,02%
003,030
003,03%
003.040
003,045
003,050
2,
3010\55
003.05n
003.0658
003,072
003,075
003.08N0
003,08¢
003,099
003,05%
003.104
003,110
019,00%
PRECIFNEE R
vlvdae02¢
019,037
019.n3%
019.0494
C19.04%
019.05%
¢l9.nAn

£i%.070
019.07%
018,080
019.08%
019,¢90
019,098
019.1Cn
019,10¢%
019.11¢
0134115
01941290
019.125
037.002
037.006
037.010
037.015
¢37.020
037.025%
037,039
037.03%
037,040
037,045
037.05n
037,055
037.060
037.071
037,089
037,097
037.05¢
037.106%
037.10¢%
037,119
037.11%
037.129
037,128
037,132
037.135
037,140
037,145
037,150
037.155
037,160
037,165
037,170
037,175
037,180
053,005
053,010
053,015
053,022
053,025
053,024
053,030
053,035
053.04¢0
053,04%
053,050
053.,05¢
053,90%"
£33.08%
£53,07¢
053.075
053,080
053.08%
053.090
053.098
05S3.100
053,10%
053,110
053,115
053,129

053.18¢%
534197
0523.19°¢
053200
053,20¢
053,21n
053,215
053,220
053,225
053,230
053,235
053,240
053,248
123,005
123,019
123,018
123,020
123,028
123,030
123.n35
123,07¢
123,075
123,080
123.08&%
123,033
123.100
136,005
133,017
139.01%
139,020
139,025
139,030
139,038
139,045
139.05¢
139,055
139,060
139,06%
139,079
139,075
139,050
139,082
139,083
139,097
l63,00¢
163,010
163,015
163,020
163,028
163,030
163,03S
163,040
163,050
163,058
163,061
163,065
163,068
163,070
163,073
‘_‘:‘):‘,I‘W‘TJ
163.03@
le3.090
163,055
163,100
lg3,105
163,112
143.11¢
lg3,120
lg3.125
163,13
le3.14%
T3,
153,15¢
13,157
163,158
163,17~
153,178
-3,
1674187

1e2._Yus
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i70

260
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719

SR
oy
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A

Nt
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RUN O

COLLTY

>
o . of
PUIR SRS S ) 3

(o]
[SA T 5 LIS S ol
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DD
o

nns
0l)o0
015
02a
025
0”6
n3n
0325
040
n4s
050
ns6
060
nes
070
075
nen
0as
ngon
695
1no
1n§
110
1ns
120
125
130
13%
139
140
151
160
165
179
175
18”0
135
199
1958
2n0
2ns
210
215
220
225
230
235
240
245

FILE MAMNAGEMENT SYS EM

DAT A f(‘ORDl

81970
35173
26230
2429
2278
40
1656
30925
2162
469
3853
6938
44046
2563
14246
977
587

917
13428
1993
1504
340
62175
1169
930
2396
434400
586
15776
2878
1572
¥3180
5787
2908
17593
47231
16845
162
544
6886
[2¥-1-1
49u483
4223
1087
1397
3700
Y44
624



TI®ING DATA FOR ACCESS RUNS

TIME TC INPUT ENTITIFS &.456 SECONDS
TIME TO SET POINTERS 12.162 SECONDS
TOTAL SET=~UP TIME Pu.018 SECONDS

YIME Fl ACCESS NUMRFR ONE 020 SECONDS

TIME 70 ACCESS NUMRER TWO 338 SECONDS
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SEQUENTIAL
FILE ACCESS

Some printer output has been condensed here to con-
serve paper.



¢D0003
tuu006
cotoll
ROUEEN
ANV
RISV IR |
0060
T0ual
SLuda?
rooUbl
radose

R DEVESEs)
LOG70
G733
REVEVEV B <
NERR R N R
SR VA
oo lle

ool
A7 A
EOREBIR N

o la

RS R

fguita
Lol

COULhHe

REEE I

AND B

e NeRe]

oM

[aNeRe

170

V]

oy

S0

0

PrOGHAM SEU (INPLEWOUTRUT S TAREL)
DIMENSTON Tiv(a54)

ACCESS ONE COUNTY AND ONE MCD BY NAME (C0O=053+MCD=053.110)

START=CPTIME(l.0)

PRINT 17

READ (1) [N

IF {FOFs1) 400s200

1 (IN(2Y) yEQIHE-3JANDGIN(T) ,EQ, 3H Yy GO TO 300
TF (IN(Z29) JEQG3HOLILANDSTN(T)Y JEQe3HI10)Y GO TO 300
IF (IN(ZY) L0 G3HGL3,ANNLINIT)Y JEQe11S) GO TO 400
GO T 100

PRINT 27y IN(29+iHN(T7)sIN(40)

G0 TO 100

ACCESS1=CHTIME(].y)=START

ACCESS ALL MCDS 1N ONE COUNTY (C0=083)

REWIHD )

START=CHTIME(1.0)

PRINT 17

REALD (1) IN

1F (FUOFs 1) BOO0e0(

TF CIN{Z9) ot G3HU S AND S IN(T) JNE3H ) GO TOH 700
TF UIN(2Y) oEQ 3L 3 AND L INCT) JEQ005) GO TO 80O
GO TO 500

PRINT 27e IN(29) s HNATYsIN(40)

GO TO 500

ACCESS2-CPTIME(T () =START

PRINT CGUT TIMING RESULTS
PRINT 37+ ACCESS,.ACCESS2
RUN COMPLETE

STOP

17 FORMAT (1Hlwa/91 4 #ACCFSS RUN ON SEQUENTIAL FILE#44/,

1 Xo# COUNTY MCD DATA AORDI#s4/)

27 FORMAT (11Xe2A104710)
A7 FORYMAT (lttl a6/ 4 #TIMING DATA FUR ACCESS RUNS¥94/0

6EXy#TIME UR ACCESS NUMBEK ONE#¢F7.,3+4% SFCONDS®42/9
6Xs T [MF FUR ACCESS NUMBER TWO®sF7,34% SECONDSH)
gEnn
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L. . Map, LINK = VER 1, 06/05/73 14.,43.04, PAGE

UNTVFRSTITY OF MINNFSOTA (03729777
Cit F CESSARY 10 LOAD 23400,
CH FCESSARY TO EXECUTYE 14300,
INiTTAL TRANSFER T0O SEQ 103,

BLOCY ASSIGNMENTS.,

BL LUK ADODWESS LENGTH FILE
St 112 7267 LGO
Civuiny$S 7371 36 SysLliIs ;
[CY AT Ta427 17 SysLIB
1P F T446 60 SyYsLIB
The o7ty 7576 246 SySL1Is
KL T174 1217 SysL1s
Coiore 11213 73 SYSL I8
S SRV 11306 62 SYSL IR
ST 11470 1320 SYSLIB
S VAR G/ 12710 0]

/o nPERS 12710 0
ST i M 12710 1157 SysLIB

TroarnT 14067 104 SysLiIs
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