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Met hod And Apparatus For Performng A Search 5 Field
of Invention The present invention relates broadly to
a met hod and apparatus for performng a search on a
spreadsheet program 10 Background Spreadsheet
prograns typically include enbedded prograns wthin
the spreadsheet prograns. One exanple of a
spreadsheet progranms is EXCEL from M crosoft of

Rednond, whoaﬁéwﬂaﬁtugﬁar fo&.@&ﬁmﬁ§ Al Sdaréigvel opi ng

an "application", 15 allowng a user To wite prograns

within EXCEL to performa desired task. These

progranms have codes that are enmbedded wi thin and
Fisi®elhidnBios O t he spreadsheet. Typically, when a user

W shes to search through the code of the enbedded

pr oghapiestiténvension /idids brax@y tola @300 bn@ BELAFNY B befidHfing

COECZ‘ of the Hb(%dded rogram 20 search through the
a3%s %ﬁ?&?ﬁ‘@ PHRECE™M i ne, and if necessary amend the

codes. The need to search and anend the enbedded code

Banggyrourfdor exanpl e, arise due to a run- tine-error when
the application within the spreadsheet programis

ex e Spteadshertipragrassdypitalip detise tebeddgiprbgrans dvithin the

i [ ' [ Wien_t her e. codes
sp b oo ok L A e B R eiars
Migresadiaf Redmhng Mbagha FXCELtingludes featwrpofor devedbpigrarciapplicaton”,

164 Whe ViithihaEx ' tadkS

? de[i%? iuﬁéggo an&é@?ﬁg éonven%%g@gﬁgg%@t?ﬁggg%b t%%fngP?ﬁa ng
progiens have sadesthatare stbeddeswithiparsispecific teethe epreadshegt. and

prone to errors due to visual |ethargy. Therefore,

there is a need for_ a nethod and apparat us for

per T RGAINGVIEN SeBEE Hishehia segirdrtbaHgis thacopeakihe sovaddsd
prdgfeen, ARDVr PAICHAV € i expdit andEBRVArt tE cddV&id &fbddded program,

Accor di to an aspect obf the present inventjon, there
seargh g‘f%\gﬁ %&cogemwaﬁg ling,by line, and if necessary amend the codes. The
need to search and amend the embedded code may, for example, arise due to a run-
time-error when the application within the spreadsheet program is executed and a

search needs to be performed to identify a bug in the program.

When there are codes in multiple programs, a user would have to manually
select each program in turn to export and convert the code, and then do a visual

debugging check.

As described above, the conventional method of performing such a search is

often tedious, time consuming and prone to errors due to visual lethargy.

Therefore, there is a need for a method and apparatus for performing a search

that overcomes at least some of the above problems.

Summary of Invention
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perform ng a search on a spreadsheet program said

spreadsheet program having a first |ayer and a second

| ayer, the nethod including: receiving a search input,

said search input in the formof an input string,

accessing a code at the second layer, identifying a 5

portion of the code for searching, and performng a

search for the input string within the identified

or taj e

o o aadPg 0 A e ReEol M Bog iy RichE e pRBItd aineton for
Deéﬁm%% geqreh pma sm%@%@hvem&nm f@ld*ﬁn@ad@metwogmumawm first
laﬁﬁarﬁﬁ £ 568 14Yen @5k mthed ﬁ%ﬂfdﬁﬁ iee@i%hg E%Xéank&ﬁ nﬁfu?‘éhﬂ%@arkﬁﬁ

ser. The nethod may furthér incl tainin
'ﬂmﬁt Wéh%@ﬁmﬂf 8 ineHt %F%?P%S'BQ aicRge atlt!ae E%‘iqnﬂdﬁifebﬁ qniilying a

poﬂi@d ef thalted@on sédiehieg dRd |pbﬁ@mfh§b3é Eéé?éh foPfrRringt b@;ﬂg within the
he portion o e for searchin

m nes The
'd%@@%ﬂ{ﬁ%‘wn s see ¥ ?Pfﬁ*a§h% %ﬁﬂf?}brepl& i§ preyideq ptie B@gfawron
and a second line position of the portion of thF
cod 20 The first, lin be a start line
pos:]a'{"le S%COQEEE’VFE%'%B%S g&%ﬁj "H{?Q‘]r%ﬁ%/ﬁ may be an end
line position. The portion of the code may include a

rmd%gd% éﬂ'” &nt]w vgeni%ﬁ deerrr%ﬁ%gure portion 25 within

t he p may further include
counting a nunber of nodul e portions and/or procedure

por‘i‘h@é@aréﬂqln@tlﬂ%%epr nﬁged-rlg? U?%‘hOd may further

i nclude counting a nu ul e portions and/or
procedure portions of the code containing the input

St r Tﬁ\:-gmet_ﬁlaﬁ n{@thr RYdb lé’bfah‘ﬁﬁg éJﬂ%llngg %ﬁmhﬂo%t@n of the

unber of nodul e pOI‘tI ons and 1 oNns
pomp‘a AUDE codfe WHARRIR the crdeiine @smﬁe Inﬁ@frﬁéw @mtﬁnﬂmath@ portion of

thdd’@@éwﬂ@eélﬂﬁlﬁ%tl ng the input string into a pre-defined
| ocation within the portion of the code.

The position information may include a first line position and a second line

position of the portion of the code.

The first line position may be a start line position and the second line 'position

may be an end line position.

The portion of the code may include a module portion having a procedure portion
within the module portion.

The method may further include counting & number of module portions andfor
procedure portions in the code.

The method may further include counting a number of module portions and/or
procedure portions of the code containing the input string.

The method may further include counting a number of module portions andjor

procedure portions without the input string.
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5 The nethod may further include counting a nunber of
nmodul e portions and/or procedure portions where the
input string is inserted. The spreadsheet program nmay
i nclude an integrated programm ng | anguage i ntegrated
to read data from spreadsheets. 10 The code at the
second layer may be witten in the integrated
programm ng | anguage. The integrated progranmm ng
| anguage may be Visual Basic. 15 The net hod may
further include |Iogging any changes nade to the code.
Ac cdhaimaghacomantyrtherinaddadnsertiio the inppt sdrmintol aprerdefingd,
lodaB6h Rithis tHeY SOHiGHES 1l cog@PpPar atus for perforning a
search on a spreadsheet program said spreadsheet
program 20 having a first layer and a second | ayer,

t he TAp RstiRidURay fRthatdhdMete AR PHUING OF MolSle Bortis®dbidlor
said search input in the formof an input

i nput , . n.
pr%cteﬁWﬁd’,ortl‘PQﬁW efedhe Hppeddndg ingeddle at the second
| ayer, neans for identifying a portion of the code for

seatcgchin nd, means for rformng a search for the
 npd e SPERAReS) PR A alife o InReraled progrmTing fRaguage
integrdieqd to whaddatafrdnnepreadshebtsi nput is provided in the
first layer. 25 The second | ayer may be enbedded in
the first layer. The search input nay be
pr eTtletedenat iezisecdnd Biyer maabe writtergo thetalegtatedosroyrashethdy
r. The apparatus may further include neans for
taining code line position information of the
R
portion of the code, wherein the code |ine position

| nf FheTdcPioa HRERIHAG farkBSdif) bOTisEl éa'yaﬁ. code for

searching. 3 Thé pos formati on may i nclude a
first line position and a second line position of the

POr Th®@mefHod iy FGRSER include logging any changes made to the code.

According to another aspect of the present invention, there is provided an
apparatus for performing a search on a spreadsheet program, said spreadsheet program
having a first layer and a second layer, the apparatus including means for receiving a
search input, said search input in the form of an input string, means for accessing a code
at the second layer, means for identifying a portion of the code for searching, and means
for performing a search for the input string within the identified portion of the code,
wherein the search input is provided in the first layer.

The second layer may be embedded in the first layer.

The search input may be pre-determined.

The search input may be provided by a user.

The apparatus may further include means for obtaining code line position

information of the portion of the code, wherein the code line position information

determines the portion of the code for searching.
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5 The first line position may be a start |ine position
and the second line position may be an end |ine
position. The portion of the code may include a nodul e
portion having a procedure portion wthin the nodul e
portion 10 The apparatus may further include neans for
counting a nunber of nodule portions and/or procedure
portions in the code. The apparatus may further
i nclude nmeans for counting a nunber of nodule 15
portions and/or procedure portions of the code
contT&ePPHition Wiormaian may intlnde a fstlingomsitian ard gsgcanddinger
posifi6h Bife BEADS of BB c6@8INt i ng a nunber of nodul e
portions and/ or procedure portions wthout the input
string. 20 The apparatus nmay further include nmeans for
| NS aht fiRg lihdSositdRWayded §8rt lifY SostioRl=2Rd titedchfFine position
ion wWwithin the portion of the code. The apparatus
?ﬁhﬁ?QﬁTHEWFPﬁ@? de nmeans for counting a number of
nmodul e portions and/or procedure portlons mhere t he
i np St r.i inserted. 25 Th r eadsheet ram
iy | PREPHAE B chFE B tids A iGN T pa agioceurs portion
withimtteg matield ppdionead dat a fron1spreadsheets The code at
the second | ayer may be witten in the integrated
progranm ng 30 | anguage. The integrated progranm ng
| andbeageparaiys beyVirtheaincBds neans for Thantiag pauabesofmeodule
i . | oggi ng any changes
po%ﬁ%@%ﬁ@é&éﬂ%@e@d@% "g@c %PB ance with anot her aspect
of the present invention, there is provided a 5

et kR apiratds hiag %ﬂrfégmetua@ AGhs R c&gﬁ.ﬂ? S%qﬁlggleéf module

program sald spreadsheet program
pOThayse?ndé?r@r%Pegéw'qrwéwe Cf)ﬁ%cqrné@ln'aa thenremtu@trwg

recei vi ng a sear ch i nput ,

The apparatus may further include means for counting a number of module

- portions and/or procedure portions without the input string.

The apparatus may further include means for inserting the input siring into a pre-

defined location within the portion of the code.

The apparatus may further include means for counting a number of module

portions and/or procedure portions where the input string is inserted.

The spreadsheet program may include an integrated programming language

integrated to read data from spreadsheets.

The code at the second layer may be written in the integrated programming

language.

_The integrated programming language may be Visual Basic.
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said search input in the formof an input string,
accessing a code at the second |ayer, identifying a
portion of the code for searching, and performng a
search for the input string within the identified
portion of the code, wherein the search input is
provided at the 10 first |layer and the code is
associated with a test program for automatic test

equ 'TR@%Bbaratuyﬂr?aysfﬁr@r@? fhel A% &liod Ry f&%g%m@%%igaﬂd%a y}z‘ae to the

first |ayer. Brief Description of the

Cof®rhodi ment s of the invention will be better understood
and readily apparent to one of ordinary skiII in the
art fromthe foll witten description,

way of
exafhPeEOrdsHoR Hitl : ancihey Bpect ShihgmEsseBHnvantian. t”l‘%e s provided a
mammng@formmgme@mh dni egsﬂr@dbh@ét@&“@rﬁnfdaﬂi/@d?@ddshéé?grogram

tratin er a sear
reidhp 831 et P i 2Bl g h o GRBe kg @ search nput
saidrsbandh it in tﬁéfolﬁin@ﬂalelrﬁu’sdlm% atedskingalrand aidfd se@fona Iayer

. rchi od e} an ex
A R s SR Db R R Ry st Dot
stripg matbin thd mlestifiefl particn apthiecatle, Nmerelm thiecsebab dnp@Gsllp}ovsded at the
$mhe
ﬁrﬂﬁ@é@%ﬂfnggoqeﬁs %g&ec%arml eh %%?&%g#rgﬁ%r ?u%grﬂaqec tgst eg Pment
inventlon there is provided a search 35 tooI for
per Rk B A4 FveERL RbBdRR rogram In this
exan'pAT; ﬂe y%pr egg Eeet O%gr"gg%?rpn&?é ®EXCEL from
M cr osoft of Rednond, Wash. However, it will be
appreciated 5 that the nethod and apparatus of the
_oresent |nvent|on can al so be applied to other
eillescnRlivaal he lyawinge  for exanple, Lotus 1-2-3. EXCEL

|s readsh rogramthat allows a user to create
" %S‘?’E fiBisRts © Kle 'E %mg?fkwwas begerundgrstaodiang reasiily appasent to

oné b@drdthrstkw anihzed fiond Be %llﬁ)ﬁvﬁfg&ﬁﬂﬁeﬁ RESABEHE B Wal bf &ample
eet t % y includes a grid of

onlfeqoan St s ios, i

Figure 1 shows a flowchart 100 illustrating a method of performing a search on a

spreadsheet program according to an example embodiment;

Figure 2 shows a flowchart 200 of a searching method employed by an example

embodiment of the present invention;

Figure 3a and Figure 3b are screen shots of a Graphical User Interface (GUI)

implemented in one example embodiment.

Detailed Description

In an example embodiment of the present invention, there is provided a search

tool for performing a search on a spreadsheet program. In this example, the spreadsheet

“program is EXCEL from Microsoft of Redmond, Wash. However, it will be appreciated



10

15

20

25

30

data or an equation defining how the data val ue should
be cal culated fromthe values in other cells. EXCEL
al so includes features for defining the spreadsheets
and devel oping an "application". EXCEL has been used
for applications such as devel opi ng accounting 10
systens. EXCEL can al so be used to nake an application
t hrough the use of Visual Basic - a progranmm ng

thétmgma%d %H@gp;sa?»atbybi the P%Qnt%ﬁl’ro n & al ﬁed e

can cust om zed eate a test program
SP@%’M POIFaE, f%G&@’DIH@-rﬁOfUSo%?‘@o create macros W thin
EXCEL, which are short run applications on EXCEL. 15
Figure 1 shows a flowhart 100 illustrating a nethod
of ~ F&Ebi%P s§egdest RIRIGM that allpwe 3 ysdrde craglectywersbook”. A

WORERBK i 1bIIbEtioRIdf X4aNRItes & ﬁdrmtatdwfemﬁs é@saeéte e,
i s

rogr In exa I nent
wq%ﬁggﬁtaag]é Véorlt(% %typlg%bél?c? ) aegqg ogcglé&ﬂqa cplé%q]mg_@ piece of
datbhe ahigqastidnayening Baw traydataedivsishcaltl Bo*daidulatdd from the values in

o R B R 02 (S SRR I Btesfiheel S ssvelnging

anfmpheaibohENOELthasﬁJeem usquifendppliedtions sucth eishi@trélopmgdaccountlng
yRE DR T s IS o ERRERN et iop B palhine o of Vi

Basihe armn;gr@smmgugtg@tage that isrboifristoEXEEE. ForaaxdmplecEXCEL can be

cufoReed B GuS RER iR R R RO i I, A G842 HiEhos
E‘E)E%?Qﬁ!-l whigh @F%SW rh’@ﬁ@hﬁmms@n B¥@HL ons and each
nodul e portion may include one or nore procedure
portions (i.e. subroutines and/or functions). 30 Step
106F9HFo) Swwsadioucharh {0Gilludatinha medied of weréaraingieesearch on a

spra8d@dhebt progiein dcGordid\th B Exdrble Bodimkat | ayer of the
spreadsheet program The search input nmay be in the

formof a string. Step 108 involves accessing the
codenasprémhéaqxa@giamfwymé ekQfple ShtRdilnkdt is 'E}@Bl%d includes a

sk 1oz B B TRLeyE 1P S oG eE ey Fighoq RbEXERD:
woﬁcsheet/g(ombblﬂk and the spaoridilayer 004 inbg inchde ap@uciﬂ’tﬁls&é&ﬁh@&ms
custm %d [g;%é aR% %.ftgr{l%mt r ?ﬁ@ﬁ%{gﬁe? cC. andl tng;r associated codes. The

I'NCorp € se
second layer may be embedded in the first layer of the spreadsheet program such that

the macros, customized programs etc., and their associated codes are embedded within

the spreadsheet program.
Each program code in the second layer 104 may include one or more module
portions and each module portion may include one or more procedure portions (i.e.

subroutines and/or functions).

Step 106 involves receiving a search input, where the search input is provided in

the first layer of the spreadsheet program. The search input may be in the form of a

string. Step 108 involves accessing the code at the second layer 104. Step 110 involves
identifying a portion of the code for searching and Step 112 involves performing a search
for the input string within the portion of the code.
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or provided by a user. 5 In Step 108, accessing the
code at the second | ayer 104 does not require
addi ti onal operations such as extracting and
converting the code into another formprior to
perform ng the search. Subsequently, to identify a
portion of code for searching (i.e. Step 110), code
line 10 position information of the portion of the
code nmay be obtained by identifying the program codes
defining a start line and an end line. The code |ine
Thgerich 8ipul meY beraProfietemuned saambgnpul incppetateshintefthe Bearch tool
or GREBddddy S@archi ng. The code |ine position information
may include a start line position and an end |ine
position of the portion of the code. Qther code line

posir §@pI 08, @ceé@.&@)thé bét% N5 $dcBRY BP 18U ABePRotPBY N ed
15 search required.

n on t For
adg'ﬁgwa’%ef U&?érségl %gﬁwm%@ﬂd&mv%ﬂ%e goqasintg drgigr form prior
to pefdrintvi,thd eardt.art |ine position and end line

position of the nodule portion is obtained (simlar to
the code line position information) to identify the

nod Sbhsqqoemtlyotm identifysepartidn ofgodSianiséarchiyg (i whstep 110 caddd line
ortion,w t he

d
B By A R R e
prdgirane cpaesi defioing efstartiee pndes (éud éne. The bodd limeghobition memmraﬁqn
defoftinBd ﬁg%@gfoﬁ of &grcbp@p) fsggmﬁg&rﬁg o i irfeHSR8H InfdiBHiSh may

e severa ons
include e, Stal‘hlé"e resitipeamtben @md lineepokitien sidhe n-bnt!agofdhe gode. Other

cofPRe Jogfaoﬁy@g Ry m%ﬁloﬂ%éy‘ A5be {)Bécf, @@J %@h# o H;H type of

es of nodul e portions may
Se%B%FﬁH@ﬁ’to the specific type of nodule portions
thereby all ow ng the nodul e portion(s) of the sane
pe to be identified. 1In this exanple, the search

. n pﬁ?f XpMlee Wharg e paytion ofithrsoderizp U@éu'srpomenpthaé@ﬂdme
positioRrandlend ihe p@@kﬁrfdﬂﬁé&ﬁodmwm&pﬁs obféﬁleH‘PQMh& t ﬂf&idd)é RBe
e ea
posip o ApL B e i MbeyE PpuPn i SErChiRG SIBIATb oGP the
portibreof the deret i atprdt@ﬂu:b_q)emond&uhm thé evddila p&itiep, tAd Start Tihe
ool oL R B 16 SR g R e
portigrefor psgyctémg.er t he

Further, where there may be several types of module portions in the code, the

‘method allows for searching on a specific type of module portions. Differentiation of the

types of module portions may be by a module name assigned to the specific type of
module portions thereby allowing the module portion(s) of the same type to be identified.
In this example, the search input at Step 106 may further include or in ptace of a user or

pre-determined input for the module name/type (not shown in Figure 1).

In Step 112, the search for the input string is performed on the portion of the
code that has been identified in Step 110. The input string may be included as the
search input. Where the search input is provided by the user, the user may enter the
input string as the search input. The search input may be, for example, an “On Error
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i nput string as the search input. The search input nmay
be, for exanple, an "On Error 7 GoTo" statenent (i.e
error handling code), other comon codes that may
contribute to runtine error (RTE) of the program or
any other statenent/string that the user wi shes to
search for in the code. Perform ng the search (Step

112) invol ves goi ng through each 1line of the portion
Gdg*;?agtgrbn%ﬂgﬁ ﬂ'r&%@ﬁ@lﬁg c% @ﬁ?ﬂ &R%ogééoldé@g'nat J‘r_ﬁgg Fontribute to

ru'[!imﬁt ¢re (RBé)rfff (ﬂrenﬁrﬁg'atrh er @yamhm stat¢ment/ﬂtvroﬂ Vet thei usgr wishes to
sehith @26 he. |F’erﬁ§rr?lﬁé tﬂc—zl'b%altmqslﬂeﬁ 19 oq‘%s g%@rtﬁoa%h each

nodul e portion 1 ncludes subroutl

linp gf the pitiag of the cgféeaiomawmfw thenipgytyeri r\goFcPrgexamp@u@ thecreetipn of
thé d:cﬂi% i94 nforde poRioh hﬁer%%fn? e efé%rc’ﬁ%ll m(/éiﬂ?béﬁ@th?&gi’l'eﬁgh line

he i nput strln reci at ed
of vty W'%V\G@éﬂa Fl?d“@é’aft'@ﬂ e e%ﬁﬁpl?"é”t&@d?é‘d@rfumt'on

peﬁ@mﬁmg‘ the semdn MV:mdn@egBMgahmgﬁ b&ﬁhslln@fof &m it #dSubfddtine and

i nserti ng

furlf {35t ¢he Py aiAnan dMLbe SRR HEd TR bR BT P e
seqroh theamtiaf codber egtific(Maiuleplioosiuid pokticys bethd)codd.n an

alternative, the pre-defined |ocation may be sel ected

by the user or nay be a default location that is

i ncbunier ahe cheitwtiondyhiecisdiaa step bbiasertifgathe patgtigg intona a
se&raRdd | |oﬁ V\}itnﬁ cti n@égj&lor‘?y t Qg%déar@ S&lO\é?l "{ hgtr}r% ogfln apﬁternatwe,

searc on 't
thGi prewefi lﬁdrlocragomwy e seiepted by 8@ usat or ridnebepa defaulhloodtiontteat is

) fl i
e THE 68D, B ehP SR S R E i v
fOL@ﬁtafteréh% seRickyis pprferrrseétcemhe pajien oftbe e, Hg input stieg may be
uméﬁ&ﬂh&ﬁﬁ@ﬁ&ﬁo@&f%@@o&@ user. After the search is
conducted, results of the search may be di spl ayed.
Search results may be in various forns depending on

t NeThS§daréh haFIbe EsHIRBled 3R Sn8BY mbRGhétRe p@fbds%'dﬁﬁbfd%@dure
put st the nunber o

ther the, i r s found
POFﬁ%ﬁiﬁf&%ﬁfﬁtw g 3@%@&9@%@39 V@Pend"&%f@au%qwrpvem@wéthe
usgret hod nmay al so i nclude one or nore of the follow ng
steps: - counting the nunber of nodule portions and/or
procedure portions in the code
After the search is conducted, results of the search may be displayed. Search

results may be in various forms depending on the user’s requirement and may include
an indication of whether the input string was found, the number of module portions
searched, etc. Consequently, the method may also include one or more of the following

" steps:

- ' counting the number of module portions and/or procedure portions in the code

- counting the number of module portions and/or procedure portions of the code
containing the input string

- counting the number of module portions and/or procedure portions without the
input string

- counting the number of module portions and/or procedure portions where the

input string is inserted.
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- counting the nunber of nodule portions and/or

procedure portions of the code containing the input

string 30 - counting the nunber of nodul e portions

and/ or procedure portions without the input string -

counting the nunber of nodul e portions and/or

procedure portions where the input stringis

inserted. 8 Where the input string has been inserted

i nt f

i 1S RO inGihet By BRton G (IR of il i
mayging! $6|Y§@r&t ¢ obthe cofiethahiasibesh ameniiedifdde dmthe Insertton of
thé ﬁ‘lghtcs%‘irlg@ Bnd Bﬁ‘fndﬁ:ﬁtr%&ddﬁ%ﬂﬁedaﬂx%np%rbe'éﬁ%dbq%khlaecoﬁg Ay

| SO be included in the search resul

a'syé%%'eﬂuc#eé’énmessw BRUItE Besrpeh resilts may s dressnigd to the user

asdjiéi)lﬂyQMtdjtﬂF 3 Eﬁ@ﬁﬁhteﬁaéés nguferﬁtﬁél'fo%%n dxh@ple®f Rbw %‘}\é&jlts
? Wt e results of the search may be

a
Ofﬂ]es'sﬁla?fgp %yeg shows a flowchart 200 of a
sear chi ng nethod enpl oyed by an exanple enbodi nent of
t he i nventi on n_this exanple the search is
perfﬁq“ ok Shards fichesaf 200 s%a%leémftg 157 amplauediby @ example
endootiorent ofché mtseﬁtqmuepﬁmmn th%h&aMﬁl&ﬁhdﬁ%ﬂﬁﬁbéﬂom{eU oh&rtode

n r anms
OfﬂeSt Moﬁ‘%%" Ave s Lﬁ% tlgr ?Fﬁ&f*”'@?‘?@t ﬁﬁ%ﬁaﬁ F?Fﬂg{afn 'g@(r'gen in
Vl@ﬁb@ﬂlqm erizavided i XEEL.handl e t he occurrence of sone
condition that changes the normal flow of 15
execution. It has been found that the absence of an
" On Testiprar@ny genasallydaue seiheformsf arerrentllingei/e. cacemion

haﬁdﬂﬂg)ﬁb'ﬁ%n@é e ocfcﬁrTch‘MP@ & %dﬁtﬁ)ﬁtth Eﬂg{rg@g‘tﬂesnorTal flow of

execut ed. One ug suc

exerafien i ee hﬁﬁefch@fi “!’aﬁ é"e"@erlgemé AN (YT ErrosGeatad ipe aquivatent
staldn@si e May icBuddY@in Giffderrof\ (FREE WHan e t{egteﬂrggf(rgﬁﬁs Qﬁc&%ﬁ "ﬁge way

on the code of thetest programto erm ne

of dthuovion S¥S QiForEts 1o de g aipe AR e (PeEee Galal staterment & t
prelsBst is thateaenA sd8rch M tAedeftfe ﬁ&ﬂﬂnétﬁ oh FR codB ofhk Mst ERGRAM to

state a e ramrm i.ncl ude one
depihe Pyt e 0F ERbrarEe siafmed oy e painent
intoihe code ifrithee' OprEree oeSstitement :§uwe<nutl nes and/ or
functions). For exanple,

The test program may include one or more types of modules and each module

~ may include one or more procedures (i.e. subroutines and/or functions). For example,

each module may include one function and one subroutine. The search may be
conducted on a specific module, for example, a Visual Basic for Test (VBT) module or a
Visual Basic (VB) module in the code. VBT is derived from Visual Basic, where Visual
Basic is used to create an environment with testing capabilities and features for e.g.
automatic test equipment. “Environment” generally refers to applying a tool or means

using a high level programming fanguage for building application software.

in an embodiment, the method starts at Step 202 and receives the “On Error
GoTo” statement as a search input at Step 204. In this éxample embodiment, the search
input is a pre-determined default search input that is incorporated into the search tool.
Alternatively, the search input may be provided by the user. Step 208 includes accessing
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each nodul e may include one function and one
subroutine. The search nay be 25 conducted on a

speci fic nodule, for exanple, a Visual Basic for Test
(VBT) nodule or a Visual Basic (VB) nodule in the
code. VBT is derived from Visual Basic, where Visua
Basic is used to create an environnent with testing
capabilities and features for e.g. autonatic test

th@ Gbﬂmﬁg test (FOYAMAR ﬂﬁré%corﬂﬁg)ﬁér 3bé yF{egfzq b %e{eﬂniﬂgﬂvxétﬂgr

or means usin ['eve

'telr%ﬁg @églbthﬁ drodyigs intha @esap@srmmc@mp@cﬁdt lﬁ/aY%S ctm: ayrflagenis
up%HQ@ gﬁltﬂffﬁﬁ nede@?acgﬁgcﬁ:ﬂgtlcﬁ'ﬁé%rstteﬁa g, §ts§%y 48 rﬁ‘évjinélﬁ&eé ves

Error statenent as sear ch 1"nput

EFT@;SV thhe SPFCh FASYIt A% Pﬁ‘eéw&ﬁ'a?'i*ﬁéﬁ?qu'fqﬁiéw@%\dw PN the

méthgdiéoritiue t@@e;ﬂﬂzﬁb Bhiarch Wed Wlél douPESREmbARELSENSi4 | S
i ncor pora to the search tool. Alternatively

, the
delRIeR WhR fm Yo fiee Eraiandea bsv* porerleied fie. @h%faerz@aearch has
been@bmﬁ@damceaammn%et.h@d die “Yods” tdreed RSk isﬁfr@ﬂdleﬁlrfblslfbp 210

6. Step 210 det )
et dfignoage atrﬂrdaizeﬁgcmrﬁ@ggfl A .
prm,\axiqnﬂ te e, 2 1I0fant Mesdtion di Siphamodalbsisirst cdiﬂda"ee dhavimlethot el

. [ i on t ep.248. Displ dat.
coRfHR35 8% B RIS S i B Bibdhiedl SR Mp Bhfebfitp pr e
madufesrimtpieicode isemmipfedat. by the user. If "No", the 5
nmet hod continues to Step 212 to obtain a total line
count of the nodule. Step 214 determ nes whet her
modfitee putpiet at Stapad1ddn Nea . ebemedule inpitesatina i§ hotalonahtiteher
méih&ﬁﬁi’nﬁﬁhgé% Stéﬁ%@ td? Qétgl‘?r'i lﬁ@ﬂrh&ﬂeﬁﬁé Rathé BBk rr‘n%n% is Evadlable.

I's provided to
If* h'ﬁd thew)@etﬂpé swﬁgﬂuwamea@h Jps?d"aﬁxweacg dsrodide 9t ep gi?ei@r the
nar&i thdiesdufe. F¥?§xanf p‘ﬂé9 fRackehtmoRidHedednii®a §Fs? fheZahry tﬁe

and_iteration of all the nodules is not conpleted,

napgof i rogque i @bﬁ%ﬁhwsthﬁ)e coHinyehicrsearchdbaeond inebant

- cu@éntiitRiurRant cBD W B taletSineRe ﬁﬂéihérﬂﬁé harhé 6f Bk naurfis Hifable.

n th cod IS co Qut p
sedpfifriighae BRpS Tioiul SofiTiRr B iivernbiierfign of & B fines i
thedoodyjle istdompleteet hod continues to Step 216 to determ ne

whet her the nane of the nodule is available. 15 If
"No", the nethod continues to search the next |ine of
t helf thedateut at SBpPEP6 B1'§ e dhert the nredinel ahtinles torBthpl 220 té-or

deRNAAP gvﬁgth%ﬁtg@ nfduleh VBRI R, IRo P Mhe ndade id foth vBT
module), a search is performed on the next module at Step 222. The next module is
identified by obtaining line position information, in this case, a line position that is equal
to the total current module line count plus the total current subroutine and function line
count. When the next module is identified, Steps 214 fo 220 are repeated until iteration

of all the modules is completed.

If the output at Step 220 is “Yes”, the method continues to Step 224 to obtain line
position information of the subroutine/function within the module. Each
subroutine/function in the module is identified by obtaining one or more line positions for,
example, the start line position, end line position, module line position and current line
position, etc. At Step 226, the method includes determining whether a current line count
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name of the nodule is absent, the nmethod continues to
search the second line (i.e. current nodule |line
count + 1) to determ ne whether the nane of the nodul e
is available. Search for the nanme of the nodul e
continues line by line until iteration of all the
lines in 20 the nodule is conpleted. If the output at
Step 216 is "Yes" then the nethod continues to Step

is %thHaﬁ thé(jﬁfb%ﬁh%n%t%?ﬁrhn& E@ur{m{d l’“e a?Sl@B\é?J H@qgé{hgd

S not
coutnyee Wit SelsEr bR HTOR heriEn Rt THGH Alatementss f@pr@ be.
segﬁﬁmﬁ @H@ cuiRAMR rbrhe®od ﬂﬁcEFTJGo@ gta@fnéﬁ?tlﬁhg FHYERbNFGO”

ion information, in this case, | i ne position
St¥ ?fa?"t ignatdeund in thg cuentdine éue @ﬂwtéﬁﬁt%?@éu% qhthessarh
coflini®s td e tnekidine QUSIRPRO %V h‘l'cﬂéﬂsanQh@ﬁﬂré‘nUmét do@ﬁt thyl di‘% line (i.e.

s I dentifiged, e
cufigBsrolle aclBalGacat i e RaaPa i tot O e BCo"
stei@dedtesntirties omp iteatish of IRk értird HidbroutinpincBdn SlcePpiRRQ. i S

"Yes", the nethod continues to Step 224 to obtain |ine
position information of the subroutine/function within
t he Wieduhe' Oriacdr Goslob statﬂﬁanekffmmﬁteit Step 228} AreEnBrdlAEati Step

23.? gr(rﬁmgt é()%( gﬁ',g? ye(i.gﬁt%‘lg)iu ?anﬁﬁé{x%@%ﬁh% rroreﬁlgg ?s gnecessary
ang ghei métbed preekesdo Soareh mesmexn roariuéenil gaing isavk t Step 222 and
re Qﬁ]‘)dfh@ roc%&§ eﬁL the method includes

eterm a current line count 10 is |ess
t han the subroutl ne/functl on end line count. If "Yes",

at QiR ti?e?&rlteh?hr{é%hﬁ}% gI%Q{éP {h@lH% Uirteht @lﬁ:ﬁ&fu ngeﬁbn end

whet her the " Error " statenment IS

oun
Ing G S1gp S0 6 ids Mot bampshathe 1 BroHGEs!
staﬁnfr’érﬁ Pk fouhdl i he sﬂ@utﬁ@ff@{ctla—@% the%éﬁ&ﬂﬁﬂ&eejﬁ tdq%p 232

the current |in e. output at Step
and r%dw{*l g g aedie Hree é'cﬁwPP'iﬁ’H@% Y%%M@l%aathﬁw@ra@méﬂw
nec36ary TheGER6S thag chithusiforstes 284.ne count by one |ine
(i.e. current subroutine/function line count + 1).
The search for the "On Error ToGo" statenment continues
unt Btepi23d datermine®whéther @nidd Rag stbtus lshd')uﬂebé gétcdsi“Oruet. The

A PR oMk o b g o e G S| St

inserfgd, §'thg putput abatepu!tstl iiss"NoNedarchinglis (patforrr@dtdnahe tdneé meduiarby

: i Sﬂ%tzﬁecessary and the nethod proceeds to
'9015%2?% tg’th next nodul e by going back to Step 222 and

If the output at Step 234 is “Yes” the method proceeds to reset the current line
count at Step 236 and proceeds to a line that is one line after before the module line

- position (i.e. Goto module line + 1) at Step 238 and inserts the “On Error GoTo”

statement at Step 240. The “module line + 1" is a pre-determined location within the
subroutineffunction. Other locations for inserting the statement are possible, depending
on the program architecture. The “On Error GoTo” statement may include a label, XX,
(i.e. “On Error GoTo XX") where “XX” may be the name of the error handler e.g
“Handler” or “ErrorHandler”, etc.,) In this example, an “On Error GoTo Handler”
statement is inserted in the module line +1 position as execution of the program will be

switched to a predefined error handler when error occurs. Consequently, the label

11
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repeating the process descri bed above. Wen the
current line count is greater than the current
subroutine/function end 15 line count at Step 226
(i.e. output is "No"), it is inplied that the "On
Error GoTo" statenment is not found in the
subroutine/function and the nethod proceeds to Step
232 and the Error Flag is set to "True" . e. output

“Hafdler’ @ich ’lnc'fd?ﬂh g %Bﬂé"@laf a8 TnFs &@“éh&ﬂ%dg‘ﬁer ggge i5 glso

necessary hen conti nués to
inssried Imwe@éb@ﬂmdfégctm éﬁt%@ﬂlnafhah@dmﬁl“@@b@‘ﬂf&ttb% enthiing of the

subRUBRILASIoN (4! Eoto é_mlneAdéoagl PewR 5Pt 932 Qﬁu s‘ag Zgﬁtsh&{‘that

of whether the " Error stateneng
Wh%ﬁ?seéw 8epurs, £xqoylorLefithe programss disecied toj the !mdlegearft@mmghon

of tfe BRVAR eRBChaMINd WdBE SearthftY IpfocBids 18 hd18xP ARKUIE P
222. 25 |If the output at Step 234 is "Yes" the nethod

PI3®eeds to reset the current line count at Step 236
and Tpe gﬁiﬂeﬁi sndstat Stdp 250 WilkatitetBion ggau ﬁ]B@Jé@eil‘i*s edlsr_nplefe@ra%d the
the e e position . Goto nodule line +
d'sgyayéggap&%igﬂﬁ Lipﬁ%tgﬁj ?gcocrﬂégfym Error GoTo" statenent
at Step 240. The ' m)dul e line + 1 is a pre-determnm ned
| oc I h n he
| oo B4R B Al e Mt GrptiEa B e [,
implepente W%@mp&@@dm@@rﬁmml df detaeaech tdd ncludas a window
T
e i M
threyghyfeldresria pelataesiqyage Hadidnee . @hardarakmnmmmter todecats 3
spbdiid Bigsr. §K&ARS RithiAthe f%en@r&%sp%g@m%%!g paneSi0a! P Mer

is inserted in the I'i ne osition as
may,8elegt 7 speciic SPWédii\eébe%m g displgy PQW e @effernpa search
(Figire®®f.i ned error handl er mhen error occurs.
nsequently, the |abel 11 andler whi ch includes a
code that handles errors e.g. "Error Handl er Code" is

al sThe ivirglewsed irclites d1sctish BoRIL, haRél blﬂéﬁeicﬂ’fbdxrﬂoﬁ aAd an

o b RE i ne, | jne befare.the. end

acd, Bt et bl Geos Whepits Enack pive 3058 saledien byihe
usemth8tsegrc 42| witigpeForapa Qdeﬁch;u@fhetcbaé of thia embeddedl programriss the
. I di,r ecte t.he "Handl e". .
e Y. WAothe T RRCAD A Rph A SREEh St Wil st TG Thele strng
inte the psg-defaned ddeatian withicibe @tsde d helweemeayt safemtibbth oF pithHenene of
thel¥efilidHBoxes. In Figure 3b, both the “search” box 308 and the “add” box 310 are

selected.

The window 300 also includes an search results display pane 306 that displayé a

-' summary of the search results. In the example embodiment, the following information is

displayed in the search results display pane 306:

e Total number of modules in the embedded program
* Number of subroutines without the input string

* Number of subroutines with the input string

» Number of functions without the input string

.» Number of functions with the input string

12
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The search ends at Step 250 when iteration of al
nmodul es is conpleted and the display data (Step 248)
i s updated accordingly. 10 Figures 3a and 3b are
screen shots of a G aphical User Interface (GUJ)

i npl enented i n one exanpl e enbodi nent. The GUl of the
search tool includes a window 300 that is split into
a plurality of panes. A browsing pane 302 allows the
user to pr I or age
medi u m E'.d %%cgl ﬂtg?ééjgilg Is%’ Ilé glhtﬂg S%%rjﬁ'ﬁ &st%g %?é@%ﬁ%)o cate a
specific folder The files within the folder are

01 Srhakghd Hafbd LS B oy dRGUSRLg. trhe onts) that

sel ect SpeciTi Cc Sspreads eet 8
haggReqrgnasiertp dresodesiang the semich; u‘itremglbqtlonﬂﬁ thelpg @vmcwing the

nahﬁcanH %%p&%f% I? 'ﬂlebﬁé@&e diSRHYN fhe sERRA KesulOY; S&Q§ Pﬁﬁﬁ%ﬁ

for “sel ecti'on by the user.
Orﬁ@H%%WQ“%%N“%U%B@%Pﬁﬁﬁected by the 20 user, the search
tool will performa search on the code of the enbedded
pro ramfor the input string. Wen the "add" box 310

I99&eth SPE oBR 4RY AT HIBRIRYING TP SparglFasulih & it prpreciated

the_sr Eﬂbﬂ@fomﬁﬁdh dd Qn@ﬁtﬁr@ﬁﬁhﬂ&ﬂsﬁs@lﬁr@ﬁﬂr@@ wwé]EdTh@ ihrtpbtsstﬁﬁgdﬁas

e user sel. ect or ejt 0 e .

pogi st opUTBS: 2E1MeS o i Ip Goeib untiisuiutie, gy ey bp puded

in B8 8uamdnyt faae, depahdibgrn SiEQy@e o infseiation exduir@bbylthe usendow
300 al so includes an search results display pane 306
that displays a sunmary of the search results. In the
exahnghe aeovieedtamplet thetinpart $iohg Bwanri@nibnfoo Goid| batemsnt (i.e. error

hafi{;iliﬁglcé'd’eﬁi %,sog-[é Eﬁ;hsttgﬂl £lte! p‘?&;b’#éﬁg%@s%gg%h fBlatﬂS Ip?’e%gnce?’cpf error

es in
hangling éythe todau bhe Inphirdanginahaee be Rey @thgmresieﬁnaqi@trln’gdnber
stafmaubroutines with the input string Nunmber of
functions without the input string Nunber of
functions with the input string 12 Indication of a

| 09THhd WiRdS Bo@furthBena8sCh “62@8tc b3 12hich runs the search
upon selection by the user, and an “exit” button 314 to close the search tool when the

search has been completed.

The split display of the window 300 may be implemented in a number of different
ways, including side-by-side, concatenated etc. and is not limited to the arrangement
depicted in the drawings in this description. Further, more than one window may also be

implemented.

An example work flow a user may adopt when using the search tool of the

example embodiment is as follows:

a. launch the search tool

b select the file the user wishes to perform the search on
c. select the “check” box and/or the “add” box

d click the "execute” button to start the search

13
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The log file may be used to keep track of any changes
(e.g. anendnents) that have been nmade to the code
during the search. An indication of the log file
including the 5 nanme and | ocation of the log file nmay
be displayed in the search results display pane 306

or the log file itself may be displayed. Figure 3b
shows one way of displaying the search results. It

W' | |in ﬁ’i‘é aﬁQ\Rsr Sehdlthe deBath ifiutRra p r@fdgféﬁﬁtlbﬁ’ Qtrlﬁ%? S“On Error

unctlons/subroutlnes wher e ein g
Gcha's Sta’fPUleﬁBé‘ha Aefauli seanch inputideweyer, |thm@§r@ft0@lm 3lsp pravide

fod tH@ Gddr Qf‘/nﬁ&t%? ‘d&ér[t%f n@d StrindB)ehRat 'tﬁ@ééé%%él@e&ll&ﬁes for and/or
pane, depending on the ty of infornation

adP%Eﬁl?. 48%(196'99@ HENG U0 he Partpn &1 Be GUee. é&&maée FrrReditiepalstep

to ﬂ‘feMdﬂlgﬂcbvﬁ a!@tﬁfe ‘ay Ul fothe G@Jﬂo irpliethe e defihePstrify ﬁl‘R:rr to step c.
ooI i s pre-progranmed

andl i ng .code e search
abg‘éear&'ﬁ F¥eeh %5&&?&9@ ofn gy taﬂn it E’éyﬁﬁ'ﬁ&ﬂeﬂﬁf@eﬁsﬁwttﬂé"ow
thecasde to spaeify apretdefibdd Io¢atidn Yo addsibe RBing BNoul theradd” function be
defined string / statenent. The w ndow 300

Se@d@?her i ncl udes an "execute" button 312 which runs
the search wupon selection by the user, and an "exit"

I h h
0t b R Gl IF SR AR v
a sgiret onwapieadalyesh prograpt, élmamreaﬂsmetdnamugbeﬁrst iyerdarfd @semond
lay@@ﬁf ahé‘é%t’ggidaﬂldﬁ eﬁ%ﬁ%@?%&%ﬁTﬁ ‘Prgacﬁta %dﬁﬁ n?(%eﬁ-ns @ W cbsbing
therodiahis spepndhayer, d@%ﬁf\slf@tiﬁi@ﬂfwﬂgm mqmﬂ of iy epdeHerrsearabing
anmgﬁ’é(\fo PBYfnte eps%arc%Efor' tﬁ@tr@ﬁ?ﬁﬁ@vmﬁpth@b@%h of gchGde.

| ow a user nmay adopt when using the search too
the exanpl e enbodinent is as follows: a. launch the

S eaF@r’{he‘if QRé aﬁ%r&us ﬁlﬁi{ ﬁ‘{étudte Rexahs ke obﬂéﬁndiﬁ%ﬁe Wxé P&skidn0

ormthe search . select the "check" box
GG SRehorReit! ot Wisrs (D ot Imeastiat o Ao iges
thesgodtioh of e co@a fd? Bearking. MIsdiACIalaYfe 1ARP IR coliitilg %lﬁﬁber
of rincr)]é)ulfé pci)rt?:'onas a%rd? mggrgse om:o%% ngS r—tJ\ {wmger of module%grtl%ng andfor
procedure portions in the code, means for counting a number of module portions and/or
procedure portions of the code containing the input string, and means for counting a
number of module portions and/or procedure portions without the input string. Where
insertion of the input string is required, the apparatus may include means for inserting
the input string into a pre-defined location within the portion of the code, and means for
counting a number of module portions and/or procedure portions where the input string

is inserted.

Example embodiments of the present invention may have the following features

and advantages.
Example embodiments of the present invention can perform a search on the

embedded code efficiently as there is no need to export and convert the code prior to
performing the search. Further, the user does not have to review the code manually line

i4



GoTo" statenent) is a default search input. However,
the search tool may al so provide for the user to

i nput any user-defined string such that the search
tool searches for and/or adds the user-defined string
into the portion of the code. In this case, an
additional step 5 to the work fl ow above may be for
the user to input the user-defined string prior to

bysltnéﬁ’o SmendGQ¥8reh f&-ibut Qﬁh&@%ﬁh@%@&cp is %ﬁgrrﬁéoe@ﬁ%ﬂy étQhe

addition, it may al so be hecessary to
59638“‘%‘6%96@?9“'&3 Eﬁ'@if&éﬁyfﬁ@@e{ ocation to add the string
shoul d the "add" function be selected. 10 An
enbodi pent of the present jnvention may include an
app ‘r"ﬂ{fﬁ%a%?c'ﬁ@? Pgﬁrﬂeﬁ@" skillehin thararbihabnuprrausivaiiations
angron grodifitatiohs map be adslas the yddninderdibh 85 sh@Mﬁh t@Qpe%zf‘c

e i ncl udes neans
SRR b depb e BT S s o ihe Buasion af bragly
desgibed dlhetfresepeaongtithents bre, FRATSref Rbel WRSLEEY if @l Bspects to

de for searching and neans for
tmqﬂkpbﬂﬁaﬂﬁnhﬂegn Feh for the i nput string within the

portion of the code. 15 Further, the apparatus may

i ncl ude nmeans for obtaining code line position
informati on of the portion of the code where the code
line position information provides the portion of the
code for searching. Also included are neans for
counting the nunber of nodul e portions and/ neans for
counting a nunber of nodul e portions and/or 20
procedure portions in the code, neans for counting a
nunber of nodul e portions and/or procedure portions
of the code containing the input string, and neans for
counting a nunber of nodul e portions and/or procedure
portions without the input string. Wiere insertion of
the input string is required, the apparatus my

i nclude nmeans for inserting the input string into a
pre-defined | ocation within the portion of the code,
and nmeans for 25 counting a nunber of nodul e portions
and/ or procedure portions where the input string 1is

i nserted. Exanpl e enbodi nents of the present invention
may have the follow ng features and advantages. 30
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Exanpl e enbodi nents of the present invention can
performa search on the enbedded code efficiently as
there is no need to export and convert the code prior
to performng the search. Further, the user does not
have to review the code manually line 14 by line to
anmend or search for input strings as the search is
performed directly at the second layer and this hel ps
to save tine. It will be appreciated by a person
skilled in the art that nunmerous variations 5 and/or
nodi fi cati ons may be nade to the present invention as
Claihewn in the specific enbodiments wi thout departing
fromthe spirit or scope of the invention as broadly
descri bed. The present enbodi nents are, therefore, to
1.be @omsthdefoe derifmrrrmid a $m¢lﬁ®t & spreaddPeet drodisin! Sdid Y@reddirect

i Bibhs et s 4 SRS et hOGa  sai o
spr e@@yh@a sqarahgniaut) daidssazgeheinput irsthe faynesf aamtuastaggond
| ay%EcesE:H§ S%BQQHHL E&éo‘ﬁﬁ léb%r receiving a search

searc 'the formof an input
st r |Id$gtlfyma@@@§@mgtm czodel@)raeamheg sedond | ayer

'1d e BEH&WIF@% %a?c,chr fof 3B uﬂ)fg.lg gthﬁ%\%mﬁ tH‘e%e |ﬁ@& g &??]f tRd ?chde

O performng a search
whegrihthpepargh ﬁ‘@ﬂt is §rpvisied et bedisa dayer. V\,her e| n the search
|nput is provided at the first layer. 2. The nethod as
claiped in claim1l wherein the second |ayer is
2. emrb EB%BEHOA a 5laimed ingfaim dywhereinghasecpnd layet inethbgdded in the
firstlagémed in claim1 or claim2, wherein the search
input is pre- determned. 4. The nethod as clained in
any one of the preceding clains, wherein the search
3. 20 Thepniethiod apiclaimetEiel cRim a od8RIm 2, wherein the search input is pre-

determined.

4. The method as claimed in any one of the preceding claims, wherein the search

input is provided by a user.

5. The method as claimed in any one of the preceding claims, further including:
obtaining code line position information of the portion of the code, wherein the

code line position information determines the portion of the code for searching.

8. The method as claimed in claim 5, wherein the position information includes a

first line position and a second line position of the portion of the code.

7. The method as claimed in claim 6, wherein the first line position is a start line

position and the second line position is an end line position.
8. The method as claimed in any one of the preceding claims, wherein the portion

of the code includes a module portion having a procedure portion within the modute
portion.
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5. The method as clainmed in any one of the preceding
clains, further including: obtaining code |ine
position informati on of the portion of the code,
wherein the code line position information determ nes
the portion of the code for searching. 25 6. The

nmet hod as clainmed in claim5, wherein the position
information includes a first line position and a

9.SeCOm@ mdtit RQMitb@M @imtd)eurPRr ihbiofingf the code. 7.
The nmethod as clained in claim®6, wherein the first

| i n&OPYORE Wb ofymequlg porfienseand/an prnsedure partiapginitiecode.

second line position is an end line position. 8. The

nmet hod as, cl ai ned in any one of the preceding clains,
10 e BF e BSAETPBHIN B opRY EanS Pritids &irinenpades

por tcbanting a\éiun@eqi_%mﬁ@ﬂmhm%r&oMnlwo@ ﬁrdgéc_!dﬁé ﬁ(lar‘tiblﬁ?s dgﬂﬁélbcﬁie

i . e nethod as clainmed in claim?9,

co t%!”ﬁ'i%’ceiﬁe fnﬁgﬁ S3'?:”%9: counting a nunber of nodul e

portions and/ or procedure portions in the code. 10.

The . aj [ ane Qaf .claim8 or.claim
g THE RRibaR ok Sp Y G o A8, B e

por cPding amgimder ¢f measlebupaetigne raniion prooédurdr portiarbewithout the
indeP&kARy NI ng the input string. 11. The nethod as clained

in any one of clains 8 to 10, further including:

counting a nunber of nodul e portions and/or procedure
12POT trh& R2thdli 1 Risimdd B any Bnd BPYEimS8"th 79, furiter inkRirdget hod

as clained in aga ongn%fnclgﬁds 8 fo 1%1 {JiﬁﬁE?F

i ncingaiting theiinpub piring intq & ere-drfined lopatiangvithi the gortion of the code.

pre-defined |location within the portion of the code.

15 . The method as clained in claim12 further
131nci§amﬁ 0d 33 GRETHHY SR B St infld0ge portions and/ or

pr ocaminga pombérat sodtiepdridhe ahd/Btirocddufd Rtidr where the input
Sv%n%ﬁﬁted. 14. The method as clained in any one of the

p?eceﬁ?ﬁa'clains, wherein the 20 spreadsheet program

i ncludes an integrated progranm ng | anguage i ntegrated

1410 ﬁ'ﬁéarqethod as claimed in any one of the preceding claims, wherein the
spreadsheet program includes an integrated programming language integrated to read

data from spreadsheets.

16. The method as claimed in any one of the preceding claims wherein the code at

the second layer is written in the integrated programming language.

16.  The method as claimed in any one of the preceding claims wherein the

“integrated programming language is Visual Basic.

17. The method as claimed in any one of the preceding claims, further including

logging any changes made to the code.

18. An apparatus for performing a search on a spreadsheet program, said

-s_p_readsheet program having a first layer and a second layer, the apparatus including:
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data from spreadsheets. 15. The nethod as clained in

any one of the preceding clains wherein the code at

the second layer is witten in the integrated

progranmm ng | anguage. 25 16. The nethod as clained in

any one of the preceding clains wherein the

i ntegrated progranmm ng | anguage is Visual Basic. 17.

The nethod as clainmed in any one of the preceding

cl ainf@ans foirédepiing 016danch iRgut, s SQBEH iRBLL AN FANT SR infREe

to the code. 18. An apparatus for perform ng a search
SUB/¥> a spreadsheet program said spreadsheet program

hav:mitgmﬁfcfr iab@dssﬂn@ké&bd}élﬁﬂthé sé&mandlclayer, t Ee appar at us

including: . 17 means for receiving a search input,

sai (5"9383&’& feniying & pr?"tlc’ﬁ'é’fgrﬁr%dﬁforgﬁaﬁcﬁ'ﬂgita”dst ring;

meamseahs for ?edm' g"ngs@rmﬁethfatinmm etriﬁgwm}ﬂd tHea&artifier:]dTp@m@n of

[ | fv] portion qf t ode for searching;

tnd o it a¥e SRBY R FhyBen BB BRRS"t na' mpu

string wwthin the identified portion of the code,

whereg) ' . i in the first .
19 Sy Sy S8 LGP i To iRV R sebordfyer g foedded in
thepfrelrlayan t he second layer is enbedded in the first

| ayer. 10 20. The apparatus as clained in claim18 or

claim19, wherein the search input is pre-determ ned.
2027 . Thearrasus as elaimed it plainni@ion glaianl?, wherebfthe edrersinpdt is
pré-@ctéfhinaherein the search input 15 is provided by a

user. 22. The apparatus as clained in any one of

clains 18 to 21, further including: neans for

210bt FheafiGra0sigs LhifRdMPahE briNoficikd 18id N whérefnBe search input
. $on%%ﬁ3&of the code, wherein the code line position
5 IRYST a3 Bif det er mi nes the portion of the code for

22. The apparatus as claimed in any one of claims 18 to 21, further including:
means for obtaining code line position information of the portion of the code,
wherein the code line position information determines the portion of the code for

searching.

23. The apparatus as claimed in claim 22, wherein the position information includes
a first line position and a second line position of the portion of the code.

24.  The apparatus as claimed in claim 23, wherein the first line position is a start line

position and the second line position is an end line position.

25. The apparatus as claimed in any one of claims 18 to 24, wherein the portion of
the code includes a module portion having a procedure portion within the module portion

26. The apparatus as cfaimed in claim 25, further including:

means for counting a number of module portions and/or procedure portions in the

code. .
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20 searching. 23. The apparatus as clained in claim
22, wherein the position information includes a first
line position and a second |ine position of the
portion of the code. 25 24. The apparatus as cl ai ned
in claim?23, wherein the first line positionis a
start line position and the second line position is
an end line position. 25. The apparatus as clained in
27any ThB&pparatl Ak BRIl ih Angdne YNA4iRI 25 dr BRINP 96, trl@Her Mcluding:
t he code i ncludes a nodul e portion haV|ng a procedure
por (TGS fir CRRMIng ﬁéwﬁj&awfénﬁafﬁvet PHonsHydiog Progegiure portions of
the@pgar @htamirasthe inpu@ehg.n cl ai m 25, further including
means for counting a nunber of nodul e portions and/or
procedure portions in the code. 18 27. The apparatus
28as (Jhaiappataius asolingstien afy cheofoldihs a6 te2 Rifunhgbincitidingher

i ncl udi pg. ans for countj a,. nunb of dul e

oor (15NE B a0 3 bfibat N r i G HooHifepSivons
witboulttle impwicstirige | nput string. 5 28. The apparatus as

clainmed in any one of clains 25 to 27, further

i ncluding: nmeans for counting a nunber of nodul e
29por tThe ABPaiAlds e% clpimaddn aneonsoeftdaims 25 (i 2& durthet ihgudingiut

stri : : | &l i .

ol oo B nséiiio BRARELR o & g Bfol ool ARG B porior
offhgsefeing the input string into a pre-defined |ocation

within the portion of the code. 30. The apparatus as

clainmed in claim?29, further including: nmeans for
30¢ouhi® ARpasatHe ADHERINGM implain €9, fyther BdiBad/ or procedure

por trie@RS or d8unthg b Auinbér dfiiituleSioitidnd ah&lot pree8dupsiporidns
hTheth%ﬁ_E)aée%t,us_ as clainmed in any one of clains 18 to
whsEs, M ?H“Q'ﬁénseg?ffeadsheet program i ncl udes an
i ntegrated programm ng | anguage integrated to read
31 .d at '?hé éé’pré‘re?tﬁsf gsa 921%%35@ any one of claims 18 to 30, wherein the
spreadsheet program includes an integrated programming language integrated to read

data from spreadsheets.

32. The apparatus as claimed in any one of claims 18 to 31 wherein the code at the
second layer is written in the integrated programming language.

33. The apparatus as claimed in any one of claims 18 to 32 wherein the integrated

p_rogramming language is Visual Basic.

3. The apparatus as claimed in any one of claims 18 to 33 further including a log file

for logging any changes made to the code.

35. A method for performing a search on a spreadsheet program, said spreadsheet
program having a first layer and a second layer, the method including:
receiving a search input, said search input in the form of an input string;
éccessing a code at the second layer;
identifying a portion of the code for searching; and
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20 32. The apparatus as clainmed in any one of clains
18 to 31 wherein the code at the second layer is
witten in the integrated programm ng | anguage. 33.
The apparatus as clained in any one of clains 18 to 32
wherein the integrated 25 programm ng | anguage is

Vi sual Basic. 34. The apparatus as clained in any one
of clains 18 to 33 further including a log file for

l Oggemm@a @émgesm@mqﬁ.t stfind RRhi6 ﬂféﬂﬂerﬁ?e@ﬁomdh diﬁhé"@cﬁhe
ee ram

for er or n r ead
whefkin R SARISH M) B oratHen 26 Pgrst Wer a0 Pagedd Basaratet Bithe
tedt pyogram fonautoaiabo st slipnelnfg: recei ving a search input,

said search input in the formof an input string;

accessing a code at the second layer; identifying a
36por The metfodtaselabpekbinfolaim S8 awiedreindhe savdnd [BYerpie efbeddeddn the
'rﬁﬁ'iﬁﬁrCh for the input string within the identified

ifon of the code, wherein the search input is

prOV|ded at the first layer and the code is associated
wWth a test programfor automatic test equipnent. 5
36. The nmethod as clainmed in claim35, wherein the
second |l ayer is enbedded in the first layer. 20
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