Charlag Van Ausdall
Abstract
It id not our intent to define nor exhaust the possible approaches to
tranpaction logging but to point out the importance of end need for euch a farility,

specifically, in en co-llne environment utiliaing the HP 3000 Deta Base subsystom
TMACE.

I. Vhat is transaetion lossing?

II. YWhy leee tranesstlone?
i batoh/on-1ine impléeaticns)
A, FRemm/Tecovery
B, Andit capability
G, Zystem evaluation, whoenteredhommmyofvhatyhen
1. Who = ﬂpﬂratur,r'rpru-naﬂa I

#. Enteradhowmany - provided by tam. coumt
3. 0Ofwhat - transaction TD

4. When - time end dete stamp

117, Whet shouwld we loze?
(es & fmmetion of winy we lose)
f. All traneactions

B. O(nly eBctual modificetions +¢ the "dete besa"
I¥. Who loss the "whet" we chooss te loee?

(optimigatien of wtility)

A, TUsers responaibilityy

B. TVendors '"opportunity"?

Y. How deo we loss the 'what'"?
(the medium ckosen a= s fumction of resources/heardware)

h. Tapa or diae map "oyoten™ rescurcss
B. Unmupported {by vendor) devices confipured as ferminels
VI, ommnry/Troposal

A, Rellability of interested system=
B+ Effleiency

C. COyeretionel gonaldersation:
Transection Logging for On=Line Systema
Integrity of Imege Date Bazmesn
Welcoms to the wonderful world of en-line commting!!! I am sure that by
now we a1l believe that on-line processing is possibly the greatest thing since
peatnzt butter. Hewever, as with all "good things" we somstimes Find "nits" which
only coms to light after making the oommdtoent to irmovate., One partloularly

imporiant suoh 1tem is the wanagement of syotew fntegrity For such an amorphous
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entlty as an on-1ipe ocomputing fasility,

For our purpoess let uz define and 1fmii "“on—line" syatems to he tho=ze
facllitiea providing en operatar, typically the end urser, with the capebility of
dealing directly wiih the campater. Forther, let ue provide 4hiz capability
in an interactive mode, allowing the uzer to enter dats amd providing on the =mot
rasuliz, This proeess is to be differentiated from conventionml bateh cyetems
vhich aceept date in Wk quantlties prepared in advancs n some gompater compet-
able nememsuneble medlum. This dats iz typieally gethered Ty the uger, "punched?
by & data entry operetor via =much devices as keypumech, key-taps, key—dine, ste...
and finally sobmitted by & commater cperater io the "machine" for proesseing. The
rasplts are then routed back to the user to be verified and posribly respbmltted
to Data Entry for sngther run.

Thers ere mny variations and camhinaticns of the bateh/om-line mix and as
mary valid arguments for the wse of eash, Our primary interest hers is in the

implications of the waer dealing directly and interactively with the computer.

Data Integrity

Singe the user enters data directly to the oomputer there 15 typically no
"ogmputer compatabls nonocnsumable medium' prodeced, This weuld be the ca=ze with
video type terminals. Thiz peint ie mignificant in that it implies the poasible
loer of the eapability to rerun the processz. If We are operating in an anvirconmend
‘n whieh data iz entered from & souree document, it would be necessery ic manually
reentar nll data processzed afnce the last backup, In & nan-ecurce eovircnmant,
hewaver, §.e., phone order processing reagvary may not be popeiblae,

The proges3 of lozsing sach transaction ae 1t oceure wowrld provide s with
the required history of values and sequenese in which dats wae proesdssd against the
data base. This "loge" together with perfodie spetem backup prosedures should
provide us with the informetlom to restore our "savironmentn” to 1ta atsins at amy

Eiven point in tima,
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A sorood Topertant considerat b bo Bl ques D an o drta Podegeite e ATn
Implicalion of tho mull programmiog eovironmeni in which several pracerranr Ry be
eoncurrently effecting the dete anvirommant, This is partiicularly important IF
the zegquence in yhioh tranzaetlons are processed againet the dats baze affect thelr
gutecme. In this siinatiom, 1he resull o any one Lrenzaction mey depend oh eitkar
the value of alements already *n the dats base or the possiblliiy Lthat another
irenzaovion ageinzt the data base may be pedd:ing.

The ghore considerations mer be placed fn perspective by the Fellod!ng quest’ont
"M do we Teraver our data base following & system fedlure? {(hardwars or soffware]”.
Wa ere not go much concerned with whe or what caused the faflure bot wlthout

gbility tao plek up the vieeaz after the cawre has bren remsdied.

Frovidingy Totegrily

e have attespted to handle th's =*tuetion in our fhop in a streighl forvard
manner, Simply stAted: ...Ye do nel allew system oraczhes... This policy, bow-
a%var, has pot provan io be antirely suceaszsiul apd we, therefoye, heve heen Torced
to gemeider alternativas,

Paricdie boackup provides a partial apzuer allowing us to recover up Lo soMe
paint in time T(n) at which the Ayetem weas la=t backed up. | fe have pven implemenied
an 3.C.P. = Ztandard Operating Frocedure - to provide the backups). However, we
lizve not hean muecessful, v eetting the Yaystem" to eccperste in schedulng it=

crazhes. [Whal abeut the lransactions feem T{n) to the tiee of crarh?)

Lopgging

Cur next sprroach wes to explore the process of TranFaetion Ieszing. In B
nutshell, Transactien Lossing provides a "pooy" im which it esours. Therss irsne-
acticns are 1heo available and together w*th the backup from time T(nl provide the
informeticn to restore $he dete epvlrorment to the strins at tha exact time of
failure [azsuning, of course, that Apme facility ir provided to "rerTun® there trans-
actlon:s againzl the dota basze).

In our survey we Pound severel queasi‘on- wh'eh mu-t he e<ked to dafing th' =

"Loesing" protess.
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What do we lose? Our answer ie primarily a functlon of why we lose. If
we Lose irenszactiona for dete racovery only then we nead loss only thoge Lreana-
actlons which medify sur data base and wore exactly only that dala which haz been
aciually vpdated, If wa would alse liks 1o anelyze all activiiy agein~t the ryriec
ve mist necessarily ciore more trenssetlons with more infetmatien. Thiz appreoach
. could provide information for audit trail or system svelustion as in wheenteredhow-
manFalvhatuhen.

Faving defined the vhy and whet we move to the next log'eal procers, Lhe
Aefinitien of how we implemenl legging and implie!tly the reriore procedures.
We oonridered several avennes of epproech., A4 the outreet lossing appeared to be a

relgtively applicatlon dependewt progess, similar to yei puffieiently different

for aach procens Lo reguire marny lose and restore proosdures and invelwe mich ™
effort to create and mainteln the reqovery softwars,
After stidying the data stovage technigue nhozen, HFP Irapge 3000, we developed
vhat appeared 1o be a gensralised lodsing/recovery process nring Lthe daia base
iteelf io delfine the strauctuz=e and rontenli of the data ha;e et recovery time.
(ur spprosch was to provide user callable procedures with which to aeccmplish the
File handling and transaction record cutpul, Howsver, 1o our attempt to Implemsnt
this facillty we have encountered some difficulties yet to be resolved to our
satipfartian: fﬂ"'

1. Miuliiple processes must be abla to econeurrently share a single [lle
{ of variable recerd length to s8llow mecdmm blocking efficlency) and
to maintein 8 pingle I/0 btuffer Cor that f1le to inawrre thet records are
logzed 1n the seouence the tranzactions are processed. The overhead
{ooding, maintensnoe end exscutimn) required to define, open end write
te the lese £1le might pozeilly be more efficlently performed by TMAGE.
2. VYhere do we cresis the losa file? Preferably offline to casseite ar

digentta or pome aimilar relatiwvaly iterpensive madium.
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4, Uszer uritten lossing proceduras cannot intefece with tha Date Pa=e
imgquiry subsystem QUERL. Tur cha'rce me=t than be to alther strictly
control the use of QUERY sincs QUERY modificationsz to tbhes Data Baze wopld

not he lossed or to prohibit the use of this prograd.

ITn Summary

The suhjeet of lotegrity in the data snvironment of an on-line eomputer
fecility should weigh heavily in the desfge of thet facilily and 1n ite dallr
panagement and operetion. Dete base managemsnt technology 1s one area in which
theve iz qurrantly great interest snd with which an ettempt haes heen made Lo
integrate usar date intc a ecamon working structure to improve eohesion, wealiability
and ayeilability, Tt iz felt that by providing a lossing and restore facility
to the data besze structurs would graa£13 imprave tha rellebility of on-14ine
procazsing, end edd significantly to the market potantial of the sy=tem.

Further, on the basls of oor experienca In attempting to previde thls
cepability, ve believe that optimiaation requires that the lopsing ntilliy faka
advantage of operating under system rather then user eantrol.

de feel the mibject of data fntegrity to te of eufficient importance to the
u=ar in an on-line environment to warrant the intersst of the vendor and Tequeat
sndorssment ty the HF 3000 Intsrnational Users Group in the request that Hewleti-
Pagkard init'ete g hi-pr!ority project to provide & transection loselng famllity
as an enbancement to the IMACE/QUERY 7000 Deta Dese Managemant Sub sy stat.

Follewlpng are cur loseing procedurs defindtions gnd the ecode developed 1o
perfarm the losging funelion. Flease note this coda wae developed with the comcest
of sharing 8 ccmmon buffered varicble Tesord length disc fila., It is curremtly
our belisf that the process should lose to an wnbuffered ghared device puszibly

a tape cartridgs to provide an ineypensive offline lossing medium.
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0o o o8 R o B R R R A o o bl b T G N R R
* DATA HBASE [LOMG 06.08.76IC.R.Van Auudal l *
3R ORI R R R A SR A I R A R O R AR R
11 metivity which in any waw chanses 2y of the suprorhed
(i mrograr referanerd KPP, 3000 IMAGE data baues with the
esrcasbion of H.FP. RUERY zcecess will bae losised to erovide the

eraeity to recstore datns bese intesrite subsewsuent to sesten
or Frogran orsdhes

¥ Lhe farmszt ol the lodded record Wwill be 25 Followsd
Ly Current, Lime and cdete from sastem clock
DATE YYIOODR (align date Ffroow Frocedare GALENIAR ]
luardg=-inteser
TIME HEMMEETT (Fron procedurs CLOCK)  2woard-inteder
feee suzlen rrosadure definitions for deserirtion )
cat Ffoarmat in HPE OPERATING SYRTEM references manual?

Hr o AaTh BEadlE WAME ~ dbwte-character
Fr ITATA SET MAME labele-rrnagracter
4y MODE - addr changer or delele cods lward=intesger
By STATLE: - ¢ontenls of shatug arvie returned by
last 0O.E. call 10wnrd—inteser
{4ee YHMAGE reftervence and D8, £all ie...DBFUT)
(for definittion of Fformat L

G LIST - a conestensted strind of item names peGedd
: #s & raremeter to the H.B, call ie...0HPUT
{ser IMAGE reference for definition ¥
7Y LYST LENGTH = an intederr the valwe of which is the
Ternth of the arrag LIST includins delimeters
and Lterminztor.

By BUFFFER - 4% afn arrag containing the valwes of the
Fielda defined Ly the arrase LIST in 3
corresFonding Spcuenite

P} BUFFER LEMNGTH - 2n imtederr the value of which is
Lhe lensgth of the srras HUFFER.

¥ procechire DHLOGLMPEFNG: DEASE, DSET s DMOTE s DSTAT e ILIST - DLETLIEH v
NBELUFF +DHLUFLEM )

ARRAY tword} § DBASE- DBET: LETAT: DLIET: TRLFF
INTEGER | HPIEFNO: ODMOGE: DLSETILEWr DEUFLEM

All wariables with the tollowivw excertians are deflined

in the IHAGE reference manual.

MPEFN ~ the mpe Tile number of the logding file

As ofFened bo DEOPHLOG.

DMODE - the wvalus of mode Lu defermined bw fhe
transsction against bLie data bese whinh
Frecesded (trigsered) the rall o DECLOG.

This meg heve peerr 3 DRFUT: DEUFDATE: LRDELETE

MOTE = 1 if a DBPUT is 41& be lng=sed.
MOOE = 4 if 3 DBUPDATE i& ftoa be lod=Zed.
MODE = 2 if =2 DBROBELETE aiw to be logs=ed.

This Frocedure Wwill zctually writa & lo=s record to the
Diata Base lossing file LDGEFIL.



(za-':x

fﬁﬁ

¥ FTRoEN e HHﬁFthE{HPEFNﬁ?

INTEGER & HFEFHMO

This rFrocadure defimes and ordgns & variable length

MFE file designated s the file LOGGFTIL.droaur.aecoundh
grud returhs the MPE file rumber o the calling routines
to be used in ca2ils Lo the logeipd procedure TELOG.
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(E{E s AT HEWLETT-FACKARD F21024.01.4 FORTRAM. 300 WEDr UL t4. 1924, 7125 PM

L2000 HCONTROL USLINIT»MAPsLALEL

GO2000 FrROGRAMH TRIVI.DG

COIAGGE .

Q04000 Tk dokaokoloiok olok ook oo ek s ok $OE ootk ke R EHORDERCHIORE R R R R R TRy
COT0ol o

GOL000 C This rrogram 5 &1 edamrle of Lhe use of

QoFODD o D+Be  Lofging rrovedures DROFRLOG and DEBLOG. » 04/ 30774 0y
aoanLh L

D0FO00 Tkl ok ool ot o b ok oo kb ok o ol o o B o bk oo s o o ok ok ob sk ek bl o R KRR 0K
GO0 O

01 1600 IMFLTICIT INTEGER (£#-=F)

GG CHaRaLTER X1

o13000 - TNHAGL ¥2A4w

01 300 " FISET ¥ldy

RF RSILELE L 1] B NSTAT WA

QL Sy " [LLERT X249y

(11 7000 = DBUFF %24 '
Q1E00G0 DIMENRTON

07 i - THRRE 13Xy

SN TN TN ™ YEET P By

W G - LETAT {103y

23000 - TLIST (123w

022000 o LIELUFF {122

000 EQALTVALENDE

000 - CINABECL Y« DEHASE Y ¢

EEME Tty - CISET (1yDNEET Yu

A Q00 i CISTHTCL ruDETATY

1000 - CILTBTEL Y wDLIST )

LU - LIBFFL{1}sDEUFF)»

L e tay ALy o CISGTATI(2):1I

3000 DISFLAY "BEGIM IDRIVLOG...DELOG DRIVER PROGRAMT

T30 L

INFIopD C OFEN LG FILE A5 SHARED aAMD RETURN MPE FILE NUMBER. ﬂ?
MIEADOD CalLL DROPFHLDOG (HMFPEFNDO)

ROAS OG0 DISPLAY "I'VE OFEMED THE LOGGIWG FILE"

1035000 DISFLAY *PLEASE ENTER TATA BASE MAME XEXXXXXX"

WRAS00 ' &LCEFT DEASE

DA 080 BSET = ESRE'T WUMBERXKMEKX"

WSRO0 OLEET = °PLIST M¥HWEX1dIANHTRT 1234°"

13T 00 DRUFF = YBUFF XXXXX1d34547RY L234"

1640000 LATLEN o 12

10641000 HUFLEMW = 12

1042300 00 30 £ = 11002

1043000 0D 30 0 = 1743

1044000 MCBE = .

Iatoad ¢

Washoo L KILL TIME sss

1047000 DO 20 K = 12100
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AL ¥ = ¥Y+i

O Celrd ¥ = ¥-1

ORG000 20 CONTIMUE

Q5L Call. DELODG (HFEFMD: IRASE: ISET+MODEr ISTAT-IL1IS5T»

TR ELETY] - SLETLEMS w T e S EUF LN Y

ATl REC = REC 4+ 1

DO40G0H 40 COMT TMUE

OEES00D NIGFLAY "IEMD DRIVI.OGH

US&000 DISFLAY REC: * RECORDS LOGGEDR. "

GE Q062 DRIV OG

(AT LLELE aRTOF

HEELE END

HYMEOL HAP .

HE TYFE STRUCTURE ALDERESS MAME

FILEN INTEBGER BIMPLE WAR G+ 12 NEABE

(W3[5 SLIBROUTINE DEOFHLOG

UFeﬁ' CHARALCTER BIMPLE YaR 04 1141 nLIaT

ET CHARALTER SHIMPLE WaR QGO4 491 nsTAT
INTEGEIR SIMFPLE WMWAaR O+ Fa1 IBASE

UFF INTERER ARRAY O+ 101 TETST

ET IMTEGER ARRAT QF Farl ESTAT
INTEGER HEMPLE Wak O+ 14 09

TLEH INTEGER SIMFLE WwaR 0OF 17 HODE

EFND INTEGER SIMFLE VAR O+ 13 REC
INTEGER SIMFLE VAR O+ 15

LABEL HaF

STATEMENT CODE GTATEMENT CODE STATEMENT CODE STATEMENT CODE

LABEL UFFSET LABEL DFFSET LABEL OFFSET LABEL OFFEET
26 324 30 T4

*#g’ﬂﬂ ERROES, MO WARNENGESH PROGRAM UNIT COMFILED RE¥¥X

HPi_ATION TIHE 2.:344 SECONDS ELAFPSEDN TIME =738 SELONDS

TAL COMPILATION TIME QIQO0I0F

TAL ELAFSED TIME DIOOR0Y
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:
I

FAGE 0001

0

LETEL i L LY
HHI000
00oO4000
DOOOS000
OG0T
QAGQ 7 QOG
QOOEQCD
OO O00

GOO10000

OGg11000
GO 12000
Qoo L3000
40914000
Qo1 E000
QOOLL000
QaQ17000
0018000
Q0017000
GO020000
Q021 G
) G2 200
O] A JO00
Qa0 4000
QO3 5000
a2a000
GI02F000
LoG28000

QORORRH0Q

OO

INTRIMSIC FUOPEM-FCHECKA

HEWLETT-FACKARD Z2100A.046.0 SHPL  WEDr JUL 14 197&  Fi2a PM (DY GOF
Qoopn o FLOWNTROL MOWARMs INMERLYST
Qo000 O $CONTROL WAF » SURFROGRAM )
AgoLn o Lo e
OO0 O <4 DBOFNLOG:..048/295°75831CY >
O0000 0 i THIS PROCEDURE WIlL OPEN AN WPE VARIABLLE LEMNGTH FILE P
QOG0 G 44 YLOGFIL® TO BE USED BY FROCEDURE "DRLOG" Th RECDRD =2
QQonn O <=L TRANSACTIONS AGAINST AM IMAGE DATA DEASE. THIS LOG FILE =
QOOO0 O << TOGETHER WETH A ETORE TAFE OF THE NATABASE SHOULD PRDUIDE},
oCOUd O << DATA INTEGRITY WIA A& RESTORE FROGRAM *DBRERUM® TO RESTOREXC
QOO0 0 £ A CRASHED DATA DRASE TO THE STATUS PRIOR T THE CRAHM. -
GOOD0 O LS Jo
QOO0 O <+, NMOTE THAT OMLY TRANSACTIDNS WHICH ACTUALLY MODLFY THE #l
onoon O 21 GONTEWNT OF THE DATé RASE SHOULDL BE LOGAED...TE DRUFTNATE =
OOOGo O << w0 +«DEFLIT AND DBEDELETE. e
OOo00 O L *
Qo000 © «« FROCETNURES FOR RESTORING FROM THE LO8 FILE WILL BE FO 3
OOG00 O L4 YW THE LOOGING SYBTEM REFEREWCE AMD OR THE RELDAL PROG.
Q0000 o 4<h "DBRERLIN® . _ }?
Qooon O RN >
QaeH0 O BEGEN
00 1 FROCEDURE DBHOFNMLOG (MPEFNDD #
ooLoo 1 INTEGER MFEFNDi
Q0000 1 BEGIN
QG000 2 INTEGER E3j
QOOO0 4 BYTE ARRAY LOGFIL{Oiéa23

2
2

QOO0

QooLy

MUOVE LOGFILI="LOGFIL *}

LO000 ATDE+ 003 _ 035003
elelalok] LRA G- 000 171700
e Lrln e LEL v Q0001 _ 010201
Qo003 STOR G+ o0 © 051402
0od0A4 ADDS r 003 Q3500

o005 LRA @+ G031 173450

QOG04 LREA F+ 003 170003
0007 LEL »+QG000E G10201
OOC10 BR F+ OO0 140000
o011 INSERT OR FIXLF O441:117%7
Qo012 INSERT OR FIXUF 047504
L UL INSERT OR FIXLF 44514
o014 INSERT OF FIXUF 20040
RO LDI 1007 021007
GoulLs MUWA 2000003 020043

MFEFNO0: FDPEH[LDGFIL!IrF?#ﬂ}i

QU7 LEROr NOF GO0 &
Q00240 LOARR O+ 002 al40
QoD2E1 LI +001 021001
Qoo LOT r3a35 NZ2i1345
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AQFFIOOO0  OO02T 2

MEIL000 00030 3

QO3 ADNS O3

(LRI L a0 B+ QD

PETRLY Pt 2l ¢ OO

oA STEOR 4 004X
Ik < TeEM OEGIN

Aleieieary BI= [F4 0

FOHEGK (MPEFNOYED §

Q0030 Loab e OG44I

Q0oEL LEa i+ Qo1
Qs AL » QI3
1
FAGE Oz HEWLETTFALKARD
i)
ONAZ LOI =30
Qo034 FU L, v QDO
JQAAZ2000  QOO035 32 EMD 5
QGIIZO00 DOOE3n ERNTI¢
QO0Es EXIT 001
il
L
INENTINXEE Ll ASH TYPE RARDRESE
E . SLMH . VAR INTEGER ol
FUREA R PROCEOURE
FOFEN FRNGCENURE IMTEGER
[wlci FR R A BYTE @ +003
MEEFHCE SIMF VAR THTEGER o004
MIQFA4L00 00000 1 EMND.
TNERTTREER ZLAES TYPE AbRESS

[‘f"h N nl =X (WAl

FRIMARY T STURAGE2XIQ0F
MY EREQORSEO00 G
FROCESEA6 TTHE=Q 00 05§

FROCEDIRE

SEOONDARY DB STORAGEwLDO000
MCE. Wb MO GG Spir D
ELAPLED TTHE=QGIOO0I12
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.
FHGE a0 HEWLETT-FACKARD 321004.08.0  SFL WEDe ML 14 1974y 7328 PM (L) COF
&

SUOOLO00  GeDod O SCOMTHOL MOWARKM - LMMERL ST

QUGGINGG SORO0 0 GCONTREDL MAF = SURPROIGE &M

GIORINAN o000 O el e
L D I TATA T Ty S TA T B . £ NELOG. o « Od 23487500 x
OOOOSE000 GoO0D 0 << This Frrocedure will lofg Lrpnsactions ageimes an IHAGE :
SODGEDDD  GO000 O 240 Beta Heue ho 2 ereviousle defined and oranerd Shered MPE O G
GO0O7O00  DOO5G0 O CE warigthle lensbh File refervenced b the HPE file nigmber o
GOOOHGGG Q0000 G 0 MPEFMO .  This LOGFIL todethes With the STORE tare of !
GOQOaGd 0000 & A4 b Vel s Beew Leken errior to DLB. modiFic#tions sheeald g
THO10Ga0 Q0000 O £+ mrowide "Falb S5AOFT* carssbe’litw #and 2llow restoeglion of
AL ADOn aNpag O ¢ dietes irrtedreits Lo Lher instert srdar Lo the Failueo,

el LS QadGad O e

DHCLEO00 SO O SOOMITE THAT OMLY TR&ANSALTIOMS WHICH ACTUALLY MODEIFY THE

e L.

ra. o
T
- N

GAGLAGGO GO000 O 0 GONTEWE 0OF THE 0OATA BASE SHOULD BE LOGGED...IE DBEUPDETE "
add bt d00d 0 s DRPUT AND DEDELETE . .
SUALAGO0  GOO0D O ol oy

29 PROCEDURES FUOR RESTORTNG FROM THE LO6 FILE WIL1, BE FOULL 3
LI THE LOGEING BYSTEM REFEREMCE aAMD OR THE fElLIAT PROGRAH:
~ "DEREREUM" . F

.o
e =
.

AGAL 700 o d O
GIILBO00  OO00 O <
GoOiMO00 0003 0 <
QOO20000  O00GO O <
GOGEIOG0 D000
A TNw by 1Ty B A Do Loy
SRR D00
GO024000 00000
GAGZSG0O0 G000
GAQLAHI00 DO
QOGEFON0 Dok
GOE2E000 20000
QAQEFQO0 GOOOG
L IO000  GDHOAY

'a

-
et

BESTM

FROCEDLTE DELOG CHMPEFNO s DBASE»BSET » DMODE vy DETAT» DL IST» DLSTLEM v
(HLUFE e NREIFLEM) &

VALUWE DLESTLEN: BHUFLEHNS

THTEGLE NRHODE+APEFNOe DLSTLEM » DEUFLLEM§

AREAY UEAHSEF

AREAY DEETS

AlRAT DETATS

AREAYT DL ESTS

AREAT TERUFFS

GO A0 G RIEETN
W F2000 L0 ITHTEGESR DaTEz LeNGTHE <
QORII0O0 D000 ARRAY LOGREC(OLLG2 3 :

ANFANAZ  GOG00
QOOEREGE (0000
QA S0a% QOG0
GOOJT0D Q000G
WOI0G0 OO0
QOOAFQ00R T OO0
QOLA0000  COOOD
ROQS000  OO000

LOGICAL PARMWATT:

INTERER FROTMTER SOATE = ELOGHECCO) R

ENTEBER FPOINTER LLMODE $s @LOGRECIZ45:

DOLELE POILMTER STIME  t: RLOGREGCLYS
INTRIMSIE FRRITE » FUNMLTDCK FILOCK

INTRIMSIC FOHECK  FGONTROL 7

INTRIMSIC CALEMOARCLOEKF

£« BUILD LDG RECORD AFTER GETTIMG TIME LHTAMF

PRI FI BRI BRI RS SG R ARSI R P2 o e R e

Q042000 0000 F &EH i= TRUEF
DOOD ADDG 211 aoll
QoOo1 L K a- Qo 171700
GO0 ETOR #A+ 00X 0o1423
OO003 LO&aD P+ Q00 QO
GO0 AT » OO D0



1
Falsk
#]
CO0A 00

IRTeE B (ol o)

A RGH0
QA0A&E000

QOCAF000

'@.MEI'T.IDEl

L TR Rl

G C S0

QO

FIZh,

OOk ?

iz

GO0
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